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1. Tosacnumenvnas 3anucka.

1.1 Ilepeuenv HopmamugHviX OOKYMEHN O, UCNOIB3YEMBIX 011 COCHABIEHUA PADOUell NPOZPAMMbL:

Pabouas mporpamMma 1o XumMuu paspadborana ¢ yuerom aereil ¢ OB3 (11 3a1epKKU ICUXUUYECKOTO Pa3BUTHUS) COCTABIIEHA
Ha OCHOBE:

00s13aTebHOTO 0a30BOTO YPOBHS TPEOOBAHM K Coep)aHUI0 001Iero oopaszoBanus (Denepanbubiii 3aK0H oT 24.09.2022r.
Ne371-®3).TpeboBanuii kK pe3ynbpraTaM OCHOBHOTO OOIIETO 0Opa3oBaHMs, MPEJCTABICHHBIX B (heJepallbHOM TOCyIapCTBEHHOM
0o0pa3oBaTEIbHOM CTaHAApTE OOIIEro oOpa3oBaHUs BTOPOrO MOKOJICHWS. B Hel Takke y4UTHIBAIOTCS UIACU Pa3BUTUA U
(dbopMUpOBaHUS YHUBEPCATBHBIX YUEOHBIX ACHCTBHIA TSI OCHOBHOTO OOIIETO 00pa30BaHusI.
[ToctanoBnenus I'naBHoro I'ocynapcTBeHHoro canutapHoro Bpada Poccuiickoit @eaepaunn «O6 yrBepxaenun Canllun ot 28
ceHTabpa 2020 r. Ne 28 (ganee — CI1 2.4.3648-20)

2.4.2821-10 «CaHMTapHO-dNIHIEMHOJIOTHYECKAE TpeOOBaHWS K  YCJIOBUSIM M OpraHu3aludd  OOy4deHus B
0011e00pazoBaTeNbHbIX yUpexaeHUs x» oT 29.12.2010 Nel89;

[Ipukaza MunoOpHayku Poccun ot 31.03.2014 Ne 253 «OO6 ytBepkaeHuu ¢GeaepaibHOIO TepedHsl y4eOHUKOB,
PEKOMEHIyeMbIX K UCIIOJIb30BAHUIO MPU peaTu3alii UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAINI0 00pa30BaTENbHBIX MPOrpPaMM
Ha4yaJbpHOTO OOIIEr0, OCHOBHOT'O OOIIET0, CPEAHETO 00IIIero 00pa3oBaHUs

Yuae6noro mnana MBOY Beisroprekass COI No2 na 2022-2023 yu. rog;

3a ocHOBY paboueil mporpaMmbl B3ATa MporpaMma Kypca XUMHHM g 8 Kiacca oOIeoO0pa3oBaTelbHbIX YUPEKICHUN,
omyOnukoBaHHas usgarenbcTBoM «IIpocsemienue» B 2019 roay (COopHHUK mporpamMm Kypca XMMHUHM K YYEOHHKY XUMHUHU aBTOPOB
I".E.Pyn3utnca, @.I'.®enpamana s 8 kinacca).

1.2 Henu ooyuenusn c yuemom cneyuguxku yueoHo2o npeomema

OCHOBHBIC Ueiu U3yYEHUs] XUMUH HAIIPABIICHBI:

o Ha 0cgoeHue 8adxcHelux 3Hanuti 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHUU, XUMUYECKOW CUMBOJIUKE;

o HA O06/a0eHue yMeHusMu HaOMIOJATh XUMUYECKUE SIBICHHUS, MPOBOJUTH XUMUYECKUNM DKCIEPUMEHT,
MIPOU3BOINTH PACYETHI HA OCHOBE XUMHUUYECKHUX (DOPMYJT BEIIECTB U YPABHEHUN XUMUYECKUX PEAKITUN;
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o Ha pa3zeumue TO3HABATEIbHBIX HHTEPECOB W WHTEJUIEKTYAJbHBIX CIIOCOOHOCTEW B IPOLECCE IPOBEICHHUS
XUMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOATEIHLHOTO MPUOOPETEHNUS 3HAHUN B COOTBETCTBUYU C BO3SHHKAIOIINMHU JKH3HEHHBIMHU
MOTPEOHOCTIMU;

o Ha gocnumanue OTHOIICHUS K XMMHUHM KaK K OJJHOMY U3 (pYyH/IaMEHTAJIbHbIX KOMIIOHEHTOB €CTECTBO3HAHUS U
AIIEMEHTY 00I1IeYEeI0BEUECKON KYIbTYPHI;

J Ha NpUMeHeHue NOJIYYEHHbIX 3HAHUU U yMeHuu JUisl 0€30IaCHOT0 MCHOJb30BAHMS BEIIECTB U MAaTEPHAIOB B
OBITY, CETbCKOM XO35MCTBE U HA MPOU3BOACTBE, PEUICHUS TPAKTUUECKUX 3a/1a4 B TOBCETHEBHOM XKU3HU, PEAYIPEKICHUS
SBJICHU, HAHOCSIIUX BPE]l 3I0POBbIO YEJIOBEKA U OKPY>KAIOIIEE CPEIE.

1.3 3aoauu obyuenus.

OnxHolt M3 BaXXHEHMIIUX 3a/1a4 OCHOBHOTO OOIIET0 0Opa3oBaHMs SBISETCS MOATOTOBKA OOYYAIOMIMXCS K OCOZHAHHOMY H
OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO0 W TpodeccrnoHanbHOro myTd. OOydaroniuecss JODKHBI HAYYUTHCS CaMOCTOSTEIBHO
CTaBUTbH I W OMPEACIATh IMyTH WX JOCTIKCHUS, MCIOJIb30BaTh MPUOOPETEHHBINM B IIKOJE OMBIT B PEAIbHOW JKWU3HH, 32
paMKamMu yuyeOHOTo mpoliecca.

XuMHs KaKk y4yeOHBIM MpeAMET BHOCUT CYIIECTBEHHBIN BKJIAJ] B BOCIIUTAHUE W Pa3BUTHE OOYUaIOIIUXCS; OHA MPHU3BaHa
BOOPYXHUTh HMX OCHOBAMH XUMHUYECKHUX 3HAHUM, HEOOXOJMMBIX JJII TOBCEIHEBHOW KU3HM, 3aJI0KUTh (yHIAMEHT IS
JATbHEHUIIIET0 COBEPIICHCTBOBAHUS dTUX 3HAHMI, a TaKKE CIOCOOCTBOBATH 0€30M1aCHOMY TOBEJICHHUIO B OKPY’KAIOIIEH cpene u
OepeKHOMY OTHOIICHHIO K Heil. Pa3BuTHe TmO3HABAaTEIbHBIX HMHTEPECOB B IMPOIECCE CAMOCTOATEIHLHOTO MPUOOPETEHUS
XUMUYECKUX 3HAHUU U UCTIOJIb30BAaHUE PA3IMYHBIX UICTOYHUKOB HH(OPMAIUH, B TOM YUCJIE KOMITBIOTEPHBIX.

Bocrnuranne yOeXIeHHOCTH B TMTO3UTUBHOW POJIM XUMHH B KU3HH COBPEMEHHOTO OOIECTBA, HEOOXOIUMOCTH XUMUYECKH
IPaMOTHOTO OTHOIIECHHUS K CBOEMY 3/I0POBBIO U OKPYKAIOIIECH Cpeie.

1.4 Oobwan xapakmepucmuka yueo6H020 npeomema.

B copepskaHuu TaHHOTO Kypca MpeCTaBICHB OCHOBOMOJIATAIOIINE TEOPETUUECKUE CBEACHUS MO XMMHUH, BKIIOUAIOITUE
M3YUYCHHE COCTAaBa M CTPOEHUS BEIIECTB, 3aBUCHUMOCTU WX CBONCTB OT CTPOCHHUSI, UCCIICIOBAHNE 3aKOHOMEPHOCTEH XUMHUECKUX
MPEBpAILEHUN U MyTEW YIPABICHHUS UMU B LEJISIX MOTYYEHUS BEIIECTB, MATEPUAIOB, SHEPTHUH.

Copeprkanre y4eOHOTO mpeaMeTa BKIII0YAeT CBEJACHUSI 0 HEOPraHUIECKUX BEIECTBAX, UX CTPOCHUU U CBOMCTBAX, a TAKKe
XUMHUYECKUX TMpoIieccax, MPOTEKAIINX B OKpyxaromeM mupe. Hambonee cioxHbie 3neMeHTh DYHIAMEHTAIBLHOTO siIpa



coJiepkaHusi 001Iero oOpa3oBaHus MO XUMUHU, TaKHe, KAaK OCHOBbI OPraHMYECKOW M MPOMBIIUICHHON XUMUU, NIEPEHECEHbI B
nporpaMMy cpeaHei (oJHoi) 0011e00pa3oBaTeIbHOMN MIKOJIBI.

TeopeTnyeckyro OCHOBY M3yYEHHs] HEOPIaHUYECKOW XMMHH COCTABISIET aTOMHO-MOJIEKYJISIPHOE YUYEHHE, MEPUOAHYECKUI
3akoH [[.MI. MeHneneeBa C KpaTKUMHU CBEACHUSMU O CTPOEHHMH AaTOMOB, BHJAX XUMHUYECKOH CBSI3HM, 3aKOHOMEPHOCTSX
MPOTEKaHUU XUMHUYECKUX PEaKIUi.

B wu3yueHum Kypca 3HAUMTENbHA POJb OTBOAUTCS XUMHUYECKOMY SKCHEPUMEHTY: NPOBEICHUIO MPAKTUYECKHX M
71a00paTOpHBIX PabOT U OMUCAHUIO UX PE3YIbTATOB; COOTIOACHUIO HOPM U MPABHUII MTOBEICHUS B XUMHUECKUX JIAOOPATOPHSIX.

1.5 Oéwaa xapaxmepucmuka yuedoHo20 npouecca:

OcHogHble mexHon02uu 00yueHus:

[Iporpamma Kypca «XuUMHM» MOCTPOCHA HA OCHOBE CHUPAJIBHOM MOJICNIH, ITPEIyCMAaTPUBAIOIICH TOCTEIEHHOE pa3BUTHE U
yIriIyOJeHruEe TEOPETUUECKUX MPEACTABICHUIN MPU JIMHEHHOM 03HAKOMJICHUH C AMIIUPUUYECKUM MaTepruagiom

Tectbl, caMmocTOsITEIBHBIE pab0Ta, KOHTPOJIBHBIC paOOTHI, YCTHBIN OIIPOC, 3aIUTa IIPOCKTA.

[IpeobGmanaronumMu  popMaMu  TEKyIIero KOHTpojs YVYJ  SBISIOTCA CaMOCTOSTENbHBIE M KOHTPOJbHBIE PaOOTHI,
pasIMuHbIe TeCTOBBIE (hOPMBI KOHTPOJIS. [IpomMexkyTouHas artecTarus IPOBOJAUTCS COTJIACHO JIOKAJIbBHOMY aKTy 00pa3oBaTesb-
HOT'O YUPEXKJICHHS B (DOpME KOHTPOJIBHBIX padOT, 3a4éTHBIN YPOK — B (hOpMe TECTUPOBAHUS — B KOHIIE T'0J1a.

Cognepkanue MpOrpaMMbl HOCHUT pa3BUBAMOIIMK xapakTep. s opraHu3anuu mpoliecca OOYyYCHHUS HCTOJIb3YIOTCS
OCHOBHBIE  TEXHOJOTMH  OOYyYCHHUS:  JUYHOCTHO-OPUEHTUPOBAHHBIC  TEXHOJIOTHMH,  HWHTEPAKTUBHBIC  TEXHOJIOTHH,
HCCJIEI0BATEIILCKUE METO/IbI, IPOCKTHBIE METOIbI, UTPOBBIE TEXHOJIOTHH, KEWC METO/I.

Jlozuueckue ceazu npeomema «Xumus) ¢ OCMAIbHBIMU NPEOMEeMamMu yueOH020 Ni1aHa:

B nmporpamme yuuTthIBaeTCsa peannzaiius MeKNpeaMeTHbIX CBs3el ¢ KypcoM ¢usuku (7 kiacc) u 6uonoruu (6-7 KIacchel),
/i€ TA€TCSI 3HAKOMCTBO CO CTPOCHHUEM aToMa, XMMHUYECKOW OpraHu3aIieil KJIeTKU 1 polieccaMu 0OMeHa BEIIECTB.

[InaHupoBaHue BKJIIOYACT pEATM3ALUI0 MEXIPEIMETHBIX CBSI3€M XUMUM C Kypcamu: (U3UKH, OMOJIOTHHU, reorpadum,
HKOJIOTUU B COOTBETCTBYIOIIMX TeMaxX YpPOKOB B 8§ Kiacce.

JIKO0JIOTUS ‘ (pusuka ‘ buoaorus ‘ reorpagus ‘




Xemohobus,Xemodu | Ctpoenue Xumuyeckas MectopoxaeHust

s atoma  (A1Ipo, | OpraHU3aLMs MOJIE3HBIX ~ MCKOMAEMBIX

Pemenue AJIEKTPOHBI) KJIETKH MUpa, pETMOHA, CTPaHbL;

rJ100aTbHBIX Baxwnenmme (opranuueckue YcnoBus cpenbl; TOYBBI

PErHOHAJIBHBIX, OTKPBITHUS B | BEILIECTBA, ATtMmocdepa,

JIOKaJIbHBIX dusuke, MUHEpaIbl, runpocepa;

npooiem; DNEeKTpOHHBIN, | KieTyaTka); oOMeH | MuHepanbHOE "

0€30TXO0/IHbIE aTOMHO- BEILECTB; KaTaJIu3 OpraHU4eCKOe

TEXHOJIOTHH; OXpaHa | CUWJIIOBOM YeJIOBEK U | ChIpbe; XUMHYECKas

aTMoc(epsl, MHUKPOCKOIIBI; | OKPY’KaroIasi IPOMBIIIIIEHHOCTh(METa

ruzipocepsl, MOUBHI, | SACPHBIN cpena; porocuHTe3 | ayprus,HedrenepepadboT

XUMHUYECKUE peakrop; Ka,lepepadboTka rasa,

3arpsA3HEHUs Cuutbl B YIS,

MIpUPOJIE TUAPOMETAILTYPIrus,

MIPOU3BOJICTBO
MUHEpaIbHBIX
yAOOpeHui,
MaIIMHOCTPOEHHUE)

1.6  Obocnosanue evioopa YMK, na ocnose komopozo éedemcs npenooaganue npeomema «Xumus»

B cootBerctBuu ¢ ®enepanbHbiM 3akoHOM «O0 oOpazoBanuu B PD» ocHoBHOl 3amaueii MBOY Beuibroprckass COI Ne2
SIBJISICTCS: OCYIIIECTBIICHUE TIEJICHATIPABICHHOTO MPOIECCa BOCIIUTAHUS M OOyYeHHs Tpaxaan PD B mHTepecax ydamumxcs U uX
poauTenel, o0ImecTBa, TroCynapcTBa, COMPOBOXKIAIOMIETOCS JOCTHKEHUEM OOYUYalOIMUMUCS YCTAaHOBIICHHBIX TpeOOBaHUMN
(benepaibHOTO KOMIIOHEHTAa TOCYJIapCTBEHHOTO 00pa3oBaTebHOTO cTaHmaprta. (OOecnedeHne eIMHCTBA 00pa30BaTEIBHOTO
MIPOCTPAHCTBA, MPEEMCTBEHHOCTh OCHOBHBIX 00pa30BaTENIbHBIX MPOrPaMM HAYaJILHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpeaHEro
(momHOTO) OOpazoBanus. B mensx peanuzanuu gaHHoU 3amadu OY BbIOpaHa JUIisi COCTaBICHUS pabodveil MporpaMMbl aBTOPCKas
mporpamMma Kypca xumuu Juist 8 kiacca obmieodpaszoBarensubix yupexaeHuit / H.H. I'apa — M.: [Ipocsemenue, 2019. Jlannas
nporpamma umeer Tpud «CooTBeTCTBYEeT (DenepaibHOMy KOMIOHEHTY TOCYIapCTBEHHOTO CTaHAapTa», COCTABJICHA Ha
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OCHOBAHHU IIPUMCPHLIX IIPpOI'paMM. I[J'ISI pean3aliii COACPKAHUA IIPOrpaMMbl HMCCTCA y‘le6HO—M€TO,Z[H‘{eCKI/Iﬁ KOMIIJICKC JIA
ydJaluxcs 1 YIUTCIIA. Hpenoz[aBaHHe OCYIICCTBIACTCA B CIICHUAJIM3UPOBAHHOM KaOMHETE XUMHH.

1.7 Onucanue mecma yueonozo npeomema «Xumusn» 6 yueOHOM niane

Oco0eHHOCTH coJiepKaHus Kypca « XUMUs SIBJISIOTCS IJIaBHOW MPUYMHOM TOTO, YTO B yU€OHOM ILIaHE 3TOT NPEAMET MOSBIISETCA
HOCJIEZIHUM B PSily €CTECTBEHHO-HAYUHBIX TUCUUIUIMH, OCKOJIbKY JJI1 €r0 OCBOCHHUS IIKOJbHUKHU JTOJKHBI 00J1a/1aTh HE TOJIBKO
ONpPEJEICHHBIM 3aI1aCOM MPEABAPUTENBHBIX €CTECTBEHHO-HAYYHBIX 3HAHUWA, HO M JOCTATOYHO XOPOUIO Pa3BUTHIM aOCTPAKTHBIM
MBIIIEHUEM.

B cooTBeTcTBHUM ¢ y4eOHBIM IJIaHOM Ha M3Yy4YE€HHE XMMHH B 8 KilacCe OTBOAUTCS 2 yaca B Henlelnto, 68 4acoB B roj, IO
yueOHOMY TuTaHy B 9 kjacce — 2 yaca B Hezelo (66 4acoB).

1.8 Onucanue yeHHOCMHBIX OPUECHMUPOB COOEPIHCAHUA YUEOHO20 npeoMema « Xumus)

JIJIsi  CO3HATENBHOTO OCBOCHMS TMpeaMeTa «XHUMHS» B HIKOJBHBIM Kypc BKIIOYEHBI 00S3aTelIbHbIE KOMIIOHEHTHI
coJiepKaHusi COBPEMEHHOT'O XUMHUYECKOTO 00pa30BaHMS:

1) xumuueckue 3Hanusi (TEOPETHUECKUE, METOJOJOTHUECKUE, TMPHUKIATHBIC, OMUCATEIbHBIE — S3BIK HAYKH,
aKCHOJIOTHICCKHE, UCTOPUUIECKUE U JP.);

2) paznuunvle ymenus, Hagvlku (00MEYyUeOHbBIE U CIICIU(DUICCKUE TI0 XUMHUH );

3) yennocmuwvle omuouenus (K XUMUM, )KU3HU, IPUPO/IE, 0OPA30BAHUIO U T. 11.);

4) onvlm npoOyKmueHou OesmerbHOCMU PA3HOTO XapakTepa, 00eCIeYMBAIONINN pa3BUTHEC MOTHBOB, HWHTCIICKTA,
CITOCOOHOCTEH K caMOpeaTu3aliy U JPYTUX CBOMCTB JIMYHOCTH YICHHUKA;

5) kmouesvie u yuebHo-xuMu1ecKue KOMnemeHyuu.

B kauectBe yenHocmuwvix opuenmupos XUMUYECKOTO 00pa30BaHUsl BBICTYIAIOT OOBEKTHI, U3yYaeMbIE€ B Kypce XUMUH, K
KOTOpbIM y oOy4Jaroruxcst (GopMHpPYyeTCsl IIEHHOCTHOE OTHOIIeHue. [Ipu 3TOM Beayllylo poJib UTPAOT IMO3HABATEIHHBIC
IIEHHOCTH, TaK KaK JaHHBIM y4eOHBIM MpeaMeT BXOAUT B TPYIIy MPEIMETOB IMO3HABATEIHHOTO ITMKJIA, TJIABHAS IIEJIb KOTOPBIX
3aKJTFOYACTCS B U3YUCHUH TIPUPOJIBI.

OCHOBY no3HasamenbHbIX YeHHOCMell COCTABISIOT HAydHbIE 3HAHUWS, Hay4YHbIE METOJbl TMo3HaHus. llo3HaBaTenbHBIC
IIEHHOCTHBIE OPUEHTAINH, (POPMUPYEMBIE B TIPOIIECCE U3YUEHUS XUMUH, TIPOSBIISIOTCS B IPU3HAHUU:

®IICHHOCTH HAyYHOTO 3HAHMSI, €T0 MPAKTHIYCCKOW 3HAYMMOCTH, JJOCTOBEPHOCTH;



® [ICHHOCTH XMMHUYECKHUX METOJIOB UCCIIEIOBAHMS )KUBOW U HEXUBON IIPUPOJIBI.
Pa3BuTHe mo3HaBaTeNbHBIX IEHHOCTHBIX OPUEHTAIINH COIePKaHUS Kypca XUMUH MO3BOJISIET CPOPMHUPOBATH:
®  YBAKUTEIBHOE OTHOIICHUE K CO3UAATEIILHOM, TBOPYECKOM JECATENBHOCTH;
e [IOHMMAaHHE HEOOXOJUMOCTHU 3J0POBOr0 00pa3a KU3HU;
® MOTPEOHOCTh B 0€3yCIOBHOM BBIIOJIHEHUH MPABHII O€30MIaCHOTO UCIOJIb30BaHUS BELIECTB B TIOBCEHEBHOM KU3HU;
®  CO3HATENbHBIN BBIOOP OyAyIIei mpodeccnoHalIbHOM e TEIbHOCTH.
Kypc xumun o6magaet BO3MOKHOCTIMH JJIs1 POPMHUPOBAHUS KOMMYHUKAMUBHBIX YeHHOCMell, OCHOBY KOTOPBIX COCTABIISIOT
npoliecc 00IIEeHHUs, TpaMOTHasA pedb. KoMMyHHKaTHBHbBIE IEHHOCTHBIE OPUEHTALUN Kypca CIOCOOCTBYIOT:
J IIPaBUIBHOMY HCITOJIb30BAaHUIO XUMUYECKON TEPMUHOJIOTUN U CUMBOJIUKY;
o Pa3BUTHIO NOTPEOHOCTH BECTH JIUAJIOT, BBICIYIIMBATh MHEHHUE ONIIOHEHTA, y4aCTBOBATh B JUCKYCCHUU;
Pa3BUTHIO YMEHHS OTKPBITO BBIPAXKATh U apTyMEHTUPOBAHO OTCTAUBATh CBOIO TOUKY 3PEHHUS.

1.9  Peszynrvmamul oceéoenus yueoHo2o npeomema «Xumusy.
M3yyeHne XUMUU B OCHOBHOM IIKOJE JA€T BO3MOXXHOCTh JOCTHYb CIEAYIOINIMX pe3yJIbTaTOB B HaIpaBICHUU
JIMYHOCTHOTI'O Pa3BUTHSL:

1. BOCIIUTAHUE POCCUHCKOW TPaKAAHCKOM HMICHTUYHOCTH: MATPUOTH3MA, JIIOOBM M yBaxeHUI0 K (OTeyecTBy,
4yBCTBa TOPAOCTH 32 CBOXO PollMHY, 3a pOCCUICKYIO XUMHUYECKYIO HAYKY;

2. (dbopMHUpOBaHKE LIETOCTHOTO MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSL HAYKU U
OOIIECTBEHHOM MPAKTUKH, a TAaKXKEe COLMAIbHOMY, KYJIbTYpPHOMY, SI3bIKOBOMY U TyXOBHOMY MHOT000Opa3Hi0 COBPEMEHHOTO
MUpA;

3. (dbopMUpOBaHHE OTBETCTBEHHOT'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTH M CIOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHUIO M TO3HAHHIO, BHIOOPY MPOQPMIHHOrO 00pa30oBaHUS HA OCHOBE
MH(}OpMaAMU O CYLIECTBYIOIIMX MPOQPECCUAX U JMYHBIX MPO(PECCHOHATBHBIX NMPEANOYTEHU, OCO3HAHHOMY MOCTPOEHUIO
UHAMBUYaIbHON 00pa30BaTeIbHON TPAEKTOPUU C YUYETOM YCTOMUMBBIX TO3HABATEIbHBIX UHTEPECOB;

4, dbopMHpoOBaHUEe KOMMYHHKATUBHOM KOMIIETEHTHOCTH B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJE3HOM, yueOHO-
UCCJIeI0BATENHCKOM, TBOPUECKON U APYTUX BUJIAX JESTEILHOCTH;
S. (opMUpOBaHHE TNOHUMAHUS LIEHHOCTH 3J0pOBOro M 0e30macHOro o0pasa JKU3HHU; YCBOEHHE IpaBHII

WHJVMBUAYAJIbHOTO M KOJUIEKTUBHOIO O€30MaCHOIO IOBEACHHUS B YPE3BBIUAMHBIX CHUTYyaIUAX, YTPOXKAIOIIUX KU3HU U
310POBBIO JIKOJIEH;



6. dbopMHpoBaHUE TMO3HABATEIBHOM M WHOOPMAIMOHHOW KYJIbTYpbl, B TOM YHCIE pa3BUTHE HABBIKOB
CaMOCTOSITENIbHOM pabOThI C yUeOHBIMU MOCOOUSIMH, KHUTAMU, TOCTYITHBIMA HHCTPYMEHTAMH M TEXHUYECKUMHU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

1. dbopMHpOBaHUE OCHOB SKOJOTHYECKOTO CO3HAHWS HAa OCHOBE MPHU3HAHWS IIEHHOCTH XU3HH BO BCEX €€
MPOSIBJICHUSIX U HEOOXOIMMOCTH OTBETCTBEHHOTO, OEPEIKHOT0 OTHOIIICHUS K OKPYKalOIleH cpefie;
8. pPa3BUTHE TOTOBHOCTH K PEIICHUIO TBOPUYECKHUX 3a7a4, YMEHUS HAXOJUTh aJICKBATHBIE CIIOCOOBI MOBEICHUS U

B3aMMOJICICTBHS C MapTHEpaMU BO BpeMsi y4eOHOUM M BHEYy4eOHOW NeATEIbHOCTH, CIOCOOHOCTH OIICHMBATh MPOOJIEMHBIC
CUTYallMu ¥ ONEPaTUBHO MPUHUMATh OTBETCTBEHHbBIE PEILICHUS B PA3IMYHBIX POAYKTUBHBIX BUJIAX JESATENBHOCTH (yueOHas
IIOUCKOBO-HUCCIIE0OBATEIbCKAs, KIyOHas!, MPOEKTHAsI, KPY>KKOBast U T. II. )

MeTtanpeaMeTHbIMH pe3ybTaTaMH OCBOEHHUSI OCHOBHOI 00pa30BaTeNIbHOM MpOorpaMMbl OCHOBHOTO OOIIEr0 00Opa3oBaHMs

SABJISTFOTCSL:
1. OBJIQZICHUE HABbIKAMU CAMOCTOSITEIbBHOTO MPUOOPETEHHMs] HOBBIX 3HAHWW, OpraHu3alvu  y4eOHOU
NEATEIbHOCTH, IIOUCKA CPEACTB €€ OCYIECTBIICHHUS;
2.  yMEHHE IUIaHUPOBATh IMyTH JOCTHKCHHUS IIeJIei Ha OCHOBE CaMOCTOSITEIPHOTO aHAIN3a YCIOBHA U CPEACTB HX

JTOCTHXKEHHUSI, BBIIEIATh AJbTEPHATUBHBIE CIHOCOOBI JOCTHXKEHMS 1€IM W BbIOMpaTh Haubosiee 3(PEKTUBHBIN crocoo,
OCYUIECTBJISTh O3HABATEIbHYIO PEPIIEKCHIO B OTHOIICHUH JIEUCTBUIM MO PEIICHUIO YYEOHBIX U MO3HABATEIbHBIX 3a/1a4.

3. yMEHUE TMOHUMAaTh MpoOJeMy, CTaBUTh BOIPOCHI, BBIABUIATh TMIOTE3Y, NaBATh OINPEACIICHUE MOHATHSM,
KJIaCCU(PULIMPOBATh, CTPYKTYPUPOBATh MaTepua, MPOBOAUTh SKCIEPUMEHTHI, apTyMEHTUPOBATh COOCTBEHHYIO MO3ULIUIO,
(GOopMyIUpPOBATh BHIBOJIbI M 3aKITIOUYEHUS;

4, YMEHUE COOTHOCUTh CBOM JEUCTBUS C IUJIAHUPYEMBIMHU pe3yJbTaTaMHU, OCYIIECTBISATH KOHTPOJIb CBOEH
JeSITEIbBHOCTH B MIPOLIECCE JOCTHXKEHUS pe3yibTaTa, ONPEeeiaTh ClIOCOObl IEUCTBUN B paMKaX MPEASIOKEHHBIX YCIOBUN U
TpeOOBaHMI, KOPPEKTUPOBATH CBOM JIEUCTBHS B COOTBETCTBUH C U3MEHSIONICHUCS CUTYaIlUEeH;

S. (dopMUpOBaHHE U pa3BUTHE KOMIIETEHTHOCTHM B 00JIACTH HUCHOJB30BAHUS WHCTPYMEHTOB M TEXHUYECKHX
CpeaCcTB MH(OPMALIMOHHBIX TEXHOJIOTUN (KOMIBIOTEPOB M MPOrPaMMHOTO 00€CIeUeHHs) KaK MHCTPYMEHTAIbHO OCHOBBI
pa3BUTHSI KOMMYHHUKATUBHBIX U MO3HABATENIbHBIX YHUBEPCATIbHBIX YUEOHBIX ACHCTBUM;

6. yMEHHE CO3/aBaTh, MPUMEHITh U MPEoOpa3OBbIBATh 3HAKU U CHMBOJIBI, MOJEIM U CXEMbI JJISl PELICHUS
y4eOHBIX U MMO3HABATENIbHbIX 3a/1a4;



7. yYMEHHE H3BJIEKaTh MH(OOPMALMIO U3 PA3IMYHBIX MCTOYHHUKOB (BKJIIOYAs CPENCTBa MaccOBOM MH(pOpMaIu,
KOMIAKT-AUCKH y4eOHOTO Ha3HaueHus, pecypcbl MHTepHETa), CBOOOIHO MOIB30BATHCS CIIPABOYHOM JTUTEPATypOil, B TOM
YHCIIe ¥ Ha AIEKTPOHHBIX HOCUTEIAX, COOII0aTh HOPMBI HH(GOPMAITMOHHON N30MpaTEIbHOCTH, STUKH;

8. YMEHUE Ha IMPAKTUKE I0JIb30BAaThCA OCHOBHBIMHM JIOTMYECKUMHU IPUEMaMH, METOAAMHU HaOJIIOJCHMUS,
MOJEINPOBaHUs, OOBICHEHHUS, PELICHHS POOJIEM, TPOTHO3UPOBAHUS U JP.;
Q. YMEHUE OpPraHU30BbIBATh CBOIO XU3Hb B COOTBETCTBUU C MPEIACTABICHUSMU O 3J0POBOM 00pase KU3HH,

npaBax W 00S3aHHOCTSAX TPAXKTAHUHA, [ICHHOCTSAX OBITHS, KyJIbTYPBI U COITUATBHOTO B3aUMOICHCTBUS;

10. ymeHMe BBIMOJIHATH TO3HABATEIBHBIC U MPAKTHYECKUE 3aJ]aHusl, B TOM YMCJIE MPOEKTHHIE;

11. ymeHHME CaMOCTOSITENIBHO W apTryMEHTHUPOBAHHO OIICHUBATh CBOM JIEUCTBUS U JCUCTBUS OIHOKIACCHHUKOB,
coJiep>KaTeIbHO 0OOCHOBBIBASI MPABMWJIBHOCTh MJIM OUIMOOYHOCTH pe3yJbTaTa M crocoda eHCTBUs, aleKBaTHO OIEHUBATH
OOBEKTUBHYIO TPYJHOCTh KaK Mepy (DaAKTHUECKOTO MM MPEJIOIaraéMoro pacxojia pecypcoB Ha pellieHUe 3a/1a4uu, a TaKKe
CBOU BO3MOKHOCTH B JIOCTUKEHHUU LIEIIN OIPEICIICHHOMN CII0KHOCTH;

12. ymenue pabortarb B rpymme — 3pGEeKTUBHO COTPYJIHUYATh M B3aMMOJCHCTBOBATH HA OCHOBE KOOpJHHALIUU
Pa3JIMUHBIX TO3UILIMKN MPU BBIPAOOTKE OOIIETO PEIICHUS] B COBMECTHOM JEATENbHOCTH; CIIyIIaTh MapTHepa, GopMyIupoBaTh
Y apTyMEHTHUPOBATh CBO€ MHEHUE, KOPPEKTHO OTCTAMBATH CBOIO MO3UIIUIO U KOOPIUHUPOBATH €€ C MO3UIIMU aPTHEPOB, B
TOM YHCJI€ B CUTYallMU CTOJKHOBEHUS MHTEPECOB; MPOIYKTUBHO pa3peniaTh KOHMIUKTHI HA OCHOBE yde€Ta MHTEPECOB U
MO3UIINHI BCEX €r0 YYaCTHUKOB, TOMCKA U OLICHKU aJIbT€PHATUBHBIX CIIOCOOOB pa3pelieHus] KOH(IUKTOB.

IIpeameTHbIMU pe3yJbTaTamu ocBoeHUss OCHOBHOU 00pa3oBaTeIbHOM MPOrpamMMbl OCHOBHOTO OOIIEro 0O0pa30BaHUS
SABJISIFOTCSL:

1. dbopMupoBaHre NEpPBOHAYAIBHBIX CHUCTEMATHU3UPOBAHHBIX MPEJCTABICHUN O BEIIECTBAX, UX MPEBpAIIECHUIX HU
MIPAKTUYECKOM PUMEHEHUH; OBJIAJCHUE OHATUMHBIM allapaToM U CUMBOJIMYECKUM SI3bIKOM XUMUH;

2. 0CO3HaHUE OOBEKTHBHO 3HAYUMOCTH OCHOB XMMHUYECKOW HAyKHM Kak OOJACTH COBPEMEHHOIO E€CTECTBO3HAHUA,
XMMHUYECKUX MPEBPALICHUN OPraHUYECKUX U HEOPTaHMYECKUX BEIIECTB KaK OCHOBbI MHOTMX SIBIICHUM JKUBOW U HEXKUBOU
MIPUPOJIBL; YTIIyOJICHUE TIPEACTABICHUN 0 MAaTEPHAIIBHOM €IMHCTBE MUPA;

3. OBJIQJICHNE OCHOBAMHU XWMHYECKOW TPAMOTHOCTH: CHOCOOHOCTBHIO aHAJU3UPOBATh W OOBEKTUBHO OIICHUBATh
KU3HCHHBIC CUTYyalluu, CBS3aHHBIE C XUMHUEH, HaBBIKAMH 0O€30MacHOTO OOpalieHusi ¢ BEIIECTBAMH, HCIOIb3YEMBIMU B
TTOBCEIHEBHOM KW3HU; YMEHHEM aHAJIM3UPOBATh U IJIAHUPOBATH IKOJOTUUECKH O€30MacHOE MOBEACHUE B IIENAX COEpeKeHUs
3JI0pPOBbSI U OKPY>KAIOIIEH CPEbI;



4. hopmupoBaHHE YMEHHI YCTaHABJIMBATH CBS3M MEXKIY pPEAbHO HAOIIOMaeMbIMH XUMHUYECKHUMH SIBICHUSAMU U
MPOIIECCaMH, TTPOUCXOISIUMHI B MUKPOMHUPE, OOBSICHATh MPUINHBI MHOTOOOpA3Hs BEIIECTB, 3aBUCUMOCTh MX CBOWCTB OT
COCTaBa U CTPOCHHUS, a TAKKE 3aBUCUMOCTh IPUMEHEHHS BEUIECTB OT UX CBOMCTB;

5. mpuoOpeTeHNs OMbITa UCIOIB30BAHUS PA3IUYHBIX METOOB M3YUYCHHSI BEIIECTB; HAOIIOCHUS 32 UX MPEBPALLICHUSIMU
[IPU MIPOBEJICHUU HECTIOKHBIX XUMHYECKUX SKCIIEPUMEHTOB C UCTIOIB30BaHUEM JIAOOPATOPHOTO 000PYAOBaHUS U IPUOOPOB;

6. ymMeHHEe OKa3bIBaTh MEPBYIO MOMOIIL MPU OTPABICHUSAX, OKOTaX M JPYTHX TpaBMaX, CBA3AHHBIX C BEIICCTBAMH U
71a00paTOPHBIM 000PYIOBAaHHEM;

7. oBJIaJieHUE IpUEMaMH paboThI ¢ HH(POPMAITMEH XUMUYIECKOTO COACPKAHMsI, IPEICTaBICHHON B pa3Ho (hopme (B BUE
TeKcTa, popmyi, rpaduKoB, TAOIUYHBIX JAHHBIX, cXeM, oTorpaduit u ap.)

8. cozmanue OCHOBBI I (POPMUPOBAHUSI UHTEPECA K PACIIMPEHUIO U YIIyOJEHUI0O XMMUYECKUX 3HAHWM U BBIOOpa
XUMHUHU Kak TpoUILHOTO MpeaMeTa Mpy Mepexojie Ha CTyNeHb CpeHero (MOHOro) o0mero oopa3oBanus, a B ajJbHEHIIIEM
U B KauecTBe cpeprl cBOE MPOPECCUOHATBHON AESITENbHOCTH;

9. bopmupoBaHue MNpeACTaBICHUI O 3HAYEHUHM XHUMHYECKOM HAayKH B PEIICHUH COBPEMEHHBIX SKOJOTUYECKHX
npo0iieM, B TOM YHCJIE B IPEJOTBPAIICHUH TEXHOTCHHBIX U IKOJIOTUIECKUX KaTacTpod.

2. Cooeporcanue yueonozo npeomema «Xumusn»
Pacnpeodenenue cooeprcanun no Knaccam:

8 kuacc.
Pasznes 1. OcHOBHBIC OHATHS XMMHUH (YPOBEHb ATOMHO-MOJICKYJ/ISIPHBIX NPEACTABJICHU)
[Ipenmer xumun. XuMusl KaK 4acTh €CTECTBO3HaHUs. BemiectBa u nx cBOWMCTBA. YHCThIE BEHIECTBA U CMECU. MeToabl
MO3HAHUS B XUMUU: HAONIIONCHHE, SKCcIepuMeHT. [Ipuembl 6e3omacHo paboThl ¢ 00opynoBaHueM U BemiecTBaMu. CTpoeHwue

IIJIaMCHH.

Yucteie BemiecTBa 1 cMecH. CrocoObl OUMCTKU BEILIECTB: OTCTaMBaHKE, (PUILTPOBAHUE, BbIMIAPUBAHUE, KPUCTAILIN3AIMS,
auctTiusinvs. Ou3ndyeckue M XUMHUYECKUE SBJICHHS. XUMUYECKHE peakuuu. [Ipu3HakM XMMHUYECKUX pPEaKUUMd U YCIIOBUS
BO3HUKHOBEHHUS U TCUYCHHUSI XUMHUUYECKUX PEAKIIUH.

ATOMBI, MOJIEKYJIBI U HOHBI. BelecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIpPHOTO cTpoeHus. Kpucrammueckue u aMmop@Hbie
BellecTBa. KpucTtamueckue pemieTku: MOHHAsA, aTOMHAs W MojekyjsipHasd. [IpocTeie M ciokHBIE BeleCcTBAa. XUMHUUYECKUU

seMeHT. Metaiuiel 1 HeMeTaJuibl. ATOMHas enuHuna Macchbl. OTHOCUTENLHAsg aToOMHas Macca. S3BIK XUMHH. 3HAKHA
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XUMHUYECKUX DJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BellecTBa. Xumuueckue ¢Gopmysbl. OTHOCUTENbHAS MOJIEKYJsIpHas
Macca. KauecTBeHHBI M KOJIMYECTBEHHBIM COCTaB BellecTBa. BbluuciaeHus mno xumudeckum ¢dopmyinaMm. Maccoast a0
XUMHYECKOTO 3JIEMEHTA B CJIIO)KHOM BEILIECTBE.

BaneHTHOCTS XUMHUYECKHX 3JIeMEHTOB. OmpesenieHre BaJeHTHOCTH AJIEMEHTOB 10 (opMmysiaM OMHAPHBIX COCIWHEHUHN.
CocraBneHne XUMUIECKUX (GOopMyJT OMHAPHBIX COCTMHEHUN 110 BAJICHTHOCTH.

ATOMHO — MOJIEKYJSIDHOE Y4Y€HHE. 3aKOH COXpaHEHHsI Macchl BemecTB. JKu3Hp U aestenbHocTs M.B. JlomoHOCOBa.
XUMUYECKUE YPAaBHEHUSA. TUINBI XUMAYECKUX PEAKLIAN.

Kucnopon. Haxoxnenue B mpupojne. [lomydenue kuciopoga B jgabopaTopud M MpoMbinieHHOCTH. Dusmyeckue u
XuMHueckue coiictBa kuciopona. I'openne. Oxcunpl. [Ipumenenue kucinopona. Kpyrooport kucimopona B npupoe. O30H,
aJUTOTpOMus KUcIopoaa. Bo3ayx u ero cocras. 3anmura aTMOCQEpHOTO BO3/IyXa OT 3arpsi3HEHUN.

Bonopon. Haxoxnenne B mpupoze. llomydenune Bomopoja B JabopaTopur M NpoMbIieHHOCTH. duzmyeckue u
XUMHUYECKHE CBOMCTBA BoAopoaa. Bomopoa — BoccranoBuTeb. Mephl Oe30macHOCTH TIpu padoTte ¢ BogopoaoM. [Ipumenenue
BOJIOPOJIA.

Bopa. Meronel onpeneneHus cocraBa BOAbl — aHAIM3 M cuHTE3. Dusndeckue CBOWCTBA BOoAbl. Boma B mpupoae u
CrocoObl €€ OYMCTKH. Andpainus BoAbl. XHUMHYECKHE CBoicTBa BoAbl. I[IpumeHenue Boabl. Boma — pacTBopUTENb.
PactBopumocCTh BeniecTB B Bojie. MaccoBasi 10151 paCTBOPEHHOTO BEIIECTBA.

KonnuectBenursie otHomeHus: B xumun. KonnuectBo Bemiecrsa. Monb. MossipHas macca. 3akoH ABoraapo. MomspHbIii
00beM ra3zoB. OTHOCUTENbHAS TUIOTHOCTH ra30B. OObEMHBIE OTHOIICHHS Ta30B MPU XUMUUYECKUX PEAKIIUSX.

Baxneiiume kiaccel HEOpraHudeckux coequHeHuit. OKcuabl: coctan, kiaccudukaius. OCHOBHBIE M KUCIIOTHBIE OKCHU/IBI.
Homenknatypa okcnioB. @u3n4ecKue U XUMUYECKUE CBOMCTBA, MOJIYUYCHUE U IPUMEHEHUE OKCUIOB.

Iunpoxcunwl. Knaccudukanus ruapoxkcunoB. OcuoBanus. CocrtaB. lllenoun u  HepacTBOpuMBIE OCHOBaHWUS.
Homenknarypa. ®@usnueckne M XMMHYECKME CBOMCTBAa OCHOBaHMM. Peakuus HeutTpanuszauuu. [lonydyeHune u npuUMeEHEHHE
OCHOBaHMI. AM(POTEpHBIE OKCUIBI U THIPOKCHUJIBI.

Kucnotel. CoctaB. Knaccudukarus. Homenknarypa. @uznueckne U XMMHUYECKHUE CBOMCTBA KUCIOT. BBITECHUTENBHBIM
PAI METAJLJIOB.

Comu. CocrtaB. Kmaccudukamms. Homenxmarypa. ®usmueckue CBOICTBa coiield. PacTBopuMOCTh cojieil B BOJE.
Xumudeckue cBoicTBa cojeil. CriocoObl mostydeHus coseil. [Ipumenenue cosei.

['eneTnyeckas CBsI3b MEXKAY OCHOBHBIMH KJIACCAMU HEOPTaHUYECKUX COETUHECHUMN.
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JemoncTpanuu. O3HakomiieHHE C oOpas3llaMM TPOCTBIX M CIOXHBIX BemecTB. CrocoObl OYHUCTKH BEIIECTB:
KpUCTaJUIM3alus, AUCTHILIAIUA. ONbIThL, TOATBEPKIAIOIINE 3aKOH COXPAHEHHS MACChI BELLIECTB.

[Tomyuenue u cobupanue KUCIOpoJa METOIOM BBHITECHEHHS BO3AyXa M Bojabl. OmpeneieHne coctaBa Bo3ayxa. Komexyus

Hegmu, KaMeHHO20 yeJisi U NPOOYKMO8 ux nepepadomxiu.

Ananu3 Boapl. CUHTE3 BOABI.

3HaKOMCTBO € 00pa3laMu OKCHJIOB, KUCJIOT, OCHOBaHUM U cojeil. HeliTpanu3anus mEIOYM KUCIOTOM B MPUCYTCTBUU
WHIUKATOPA.

JlabopaTtopHbie onbIThl. PaccmMoTpeHue BemiecTB ¢ pa3iuuHbIMU (U3MYECKUMHU cBoMcTBamMu. Paznenenue cmecu c
noMmouipto Maruurta. llpumepsl (usnueckux M XUMHUYECKHUX SBICHHM. Peakuuu, WUIIOCTPUPYIOLIME OCHOBHBIE IHPHU3HAKU
XapaKTepHbIX peakuuu. Paznoxxenne ocHoBHoro kapoonarta menu (I1). Peakius 3amerienust Meu sxeae3oMm.

O3HakoMIIeHHE ¢ 00pa3aMi OKCHUJIOB.

BzaumogeiictBre Bogopoaa ¢ okcumom menu (11).

OnbITHI, HOATBEPKAAIOIINE XUMUUECKUE CBOMCTBA KUCIIOT, OCHOBaHUM.

IIpakTnyeckue padoThbl

ellpaBuiia TexHUKH O€30MaCHOCTH MpU padboTe B XHUMHYECKOM KaOuHere. O3HaKomieHHE C J1a00paTOpHBIM
000py/I0BaHUEM.

e OunCcTKA 3arpsI3HEHHON IOBAPEHHOM COJIN.

e [Tosryuenue u cBoiicTBa KMCIOpPOAA

e [Tonydyenue BOnopoJa U U3y4EHHUE €ro CBOMCTB.

e [IpuroToBiieHre pacCTBOPOB COJIEN C OMPEAECIEHHON MACCOBOM J0JIEN paCTBOPEHHOTO BEIIECTBA.

o Pemienre akcnepuMeHTANIBHBIX 3a1a4 110 TeMe « OCHOBHBIE KJIACChl HEOPTaHUYECKUX COETMHEHUID.

PacuerHble 3a1a4u:

Brluucnenre 0THOCUTETHLHON MOJIEKYJIIPHON Macchl BelecTBa 1o Gopmysie. Berancnenne MaccoBOM 0 dJeMEHTa
B XMMHUYECKOM COCAMHEHUHU. Y CTAHOBJICHHE MPOCTEHIIel (pOopMyIIbl BEIIECTBA [0 MACCOBBIM JIOJISIM JIEMEHTOB.

HaxoxxaeHue MaccoBOod J0JM PacTBOPEHHOIO BEIECTBA B PacTBOpE. BrlumcieHue Macchl paCTBOPEHHOTO BELIECTBA U
BOJIbI JUIsl IPUTOTOBJIEHUSI PACTBOPA ONPENEIEHHON KOHIIEHTPALINH.

OOBbEMHBIE OTHOLLIEHUS Fa30B MPU XUMHUYECKUX PEAKIIMSIX.

Bbluncienuss mo XMMUYECKUM YPaBHEHHUSM MAaccChl, 00bEMa M KOJMYECTBA BEIIECTBA OJHOTO M3 MPOAYKTOB PEAKIUH IO
Macce MCXOJTHOTO BEUIECTBA, 00bEMY WIIM KOJMYECTBY BEIIECTBA, COJAEPKAILETO ONPEAEIEHHYIO JOJI0 PUMECEH.
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Paznen 2. Ilepuoamyveckuid 3aKOH W NepPUHOAMYECKAss cUcCTeMa XxuMHYeckux 3iemMeHTOoB /.M. MenpaeneeBa.
Crtpoenue aToma.

[TepBble OMBITKN KiIacCU(PUKAIIMA XUMHUUYECKUX 3JIeMEHTOB. [oHsATHE O Tpymmax CXOIHBIX 3JIEMEHTOB. EcTecTBEeHHBIC
CEMENCTBA IIEJOYHBIX METAUIOB U rajgoreHoB. biiaropoansie rasel. llepuonnueckuii 3akon J[.M.Menneneesa. [lepuonnueckas
CUCTEMa KaK €CTECTBEHHO — HAy4YyHOE KJIACCH(PUKANMSI XUMHUYECKUX JJIEMEHTOB. TabmuuHas ¢dopma mpeacTaBiICHUS
KiIaccupukanuu XUMHYeCKuX 3yeMeHTOB. CTpykTypa Tabmuiel «llepuogndeckas cuctema XxuMudeckmx sjeMeHToB J[.U.
MenneneeBay» (kopotkas ¢opma): A- u b- rpynmsl, nepruoapl. PU3NYECKUN CMBICIT MOPSIKOBOTO 3JE€MEHTa, HOMepa MepHoa,
HOMEpa IPYIIIbI (7151 2JIEMEHTOB A-TpyIii).

Ctpoenue atoma: sIpo M 3JEKTpoHHas o0ojouka. CocTaB aTOMHBIX siJIep: MPOTOHBI U HEUTPOHBI. M30TOmBI. 3apsin
aTOMHOTO si/ipa, MacCOBOE YMCIIO, OTHOCUTENIbHasi aTomMHas macca. CoBpeMeHHas (POpMyIHpPOBKA MOHITHS «XUMHUYECKHUM
BJIEMEHTY.

DnexkTpoHHas 000J0UKa aToMa: MOHATHE 00 PHEPreTUYECKOM YPOBHE (JIEKTPOHHOM CJIOE), €ro EMKOCTH. 3arojHEHUE
AJIEKTPOHHBIX CJIOEB Y aTOMOB JJIEMEHTOB MEPBOr0 — TPEeThero rnepuoaoB. CoBpemMeHHass (OpMyIHpPOBKA MEPHOTUIECKOTO
3aKOHaA.

3HaueHHe nepuoandeckoro 3akoHa. Hayunsle nocrmxenus .M. MenaeneeBa: UCIpaBIeHUE OTHOCUTEIBHBIX aTOMHBIX
MAaccC, MPEACKA3aHUE CYIIECTBOBAHUS HEOTKPBITHIX 3JIEMEHTOB, MEPECTAHOBKM XMMHYECKUX 3JEMEHTOB B MNEPUOAUYECKOMN
cucteMe. JKuznp u nesrenbHocts .M. MeHnaeneena.

JdeMoHcTpanuu:

du3nyeckre CBOMCTBA IEJIOYHBIX METAJUIOB. B3ammonencTBue OKCHUIOB HaTpus, marHus, ¢ocdopa, cepbl ¢ BOAOH,
WCCJICIOBAHUE CBOWCTB IMOJYYEHHBIX NPOAYKTOB. B3ammojeicTBue HaTpus W Kaius ¢ BOJOM. (DU3MUYECKHE CBOMCTBA
rajoreHoB. BzanmopeiicTBre allfOMUHUS C XJIOPOM, OPOMOM M HOJIOM.

Paznen 3. CTtpoeHue BemiecTBa.

3J’I€I(Tp00TpI/II_[aTeJII>HOCTB XUMHUYECKHUX DJIEMEHTOB. OCHOBHEIE BUABI XUMHUYECKON CBSA3U. KOBAJICHTHAs HCIIOJIAAPHAA,
KOBAJICHTHAA IIOJIApHAsA, HMOHHAA. BaneHTHOCTE 2JIEMEHTOB B CBETE BHGKTpOHHOfI TCOPHUM. CreneHb OKHCIIECHMS. HpaBI/ma
OIIPCACIICHUA CTEIICHE! OKHUCIICHUS DJIEMEHTOB.

JdeMoHcTpanuu:

CorocTaBienue (1)I/ISI/IKO-XI/IMI/IIICCKI/IX CBOMCTB COGI[I/IHCHI/II\/'I C KOBAJICHTHBIMU U NOHHBIMHU CBS35IMU.
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3. Temamuueckoe nnanuposanue ¢ onpedeieHuem 0CHOBHBIX U008 YUeOHOI OeameTbHOCmU.

Ne | Paznennl KoJsmmuyecTBo Kosmmuye | Koamye | Xapakrepucruka
n/ | mporpamMMbl | 4acoB CTBO CTBO OCHOBHBIX BH/IOB
1| KOHTPOJI | MPAKTH | AeATEJIbHOCTH
bHBIX YeCKHX
pador pabot
1 | OcHoBHEIE 54 3 6 Pa3nmuyath IPEAMETHI
TIOHATHS M3YYEHHS] €CTECTBEHHBIX
XUMUHU HayK, TOHSITUS «aTOM»,
(ypoBeHb «MOJIEKYJIA,
aTOMHO — «XUMHUYECKHUUN 3JIEMEHTY,
MOJICKYJISIPHBI «UOHY, «YacTUIIa,
X CUHIEKCY,
pEeACTaBICHU «K0d(PHULIUEHTY», «CXeMa
i) XAMUYECKOU pPEaKInm»,

«ypaBHEHUE
XMMHUYECKOU pEaKIUm».
HaGmonate  cBoiicTBa
BEILIECTB u 1754
U3MEHEHHsI B XOJ€e
XUMHAYECKUX  pEeaKUuu,
dusznueckue 151
XUMHAYECKUE
IIPEBPALLICHNUS
U3Y4aeMbIX BEILIECTB.
Yuurscs IIPOBOJUTH
XUMHAYECKUN
JKCIEPUMEHT.
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HccnenoBath CBOMCTBa
M3y4aeMbIX BEIIICCTB.
Cobmronath npaBuiia
TEXHUKH O€30IaCHOCTH.
Onpenenatb  NpPU3HAKU
XMMHUYECKUX  PEaKIUM,
OTHOCHUTEJIbHYIO
aTOMHYKO  Maccy |
BAJICHTHOCTh 3JIEMEHTOB,
COCTaB IIPOCTEUIIINX
COCIMHEHUHW  TI0  HX
XUMHUYECKUM (popMyIiaMm.
@uKkcupoBaTh B TETpaau
HaOJI0/1aeMble TTPU3HAKU
XAMHUYECKHX PEAKIIHIM.

[lepnoanueck
UM 3aKOH |
MepUOINYECK
as  cucTeMa
XUMHYECKUX
3JIEMEHTOB
J.N.
Memnpeneena.
Ctpoenue
aToma

Knaccuduiuponars

U3YYEHHBIE XUMUYECKUE
DJIEMEHTBI u ux
coequHeHus. CpaBHHUTh
CBOMCTBA BEIIECTB,
IIPUHAIEKAIUX K
pa3HbIM KJiaccam,
XUMHYECKUE DJIEMEHTHI
pa3HbIX IPyIIII.
YcraHaBIuBaTh BHYTPU-
151 MEXIPEAMETHBIE
cBs3u. DopMynupoBaTh
MEPUOANYECKUN  3aKOH
JA.M. MenneneeBa wu
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pPacKpbIBaTh €ro CMBICIH.

Xapaktepu3oBaThb
CIpYKIypy
MEePUOINYECKON
TaOJIUIIBIL. Paznuuath
nepuonpl, A- u b-
TPYIIIBI. OOBsICHATH
busznueckuit CMBICIT

IIOPSAKOBOIO HOMeEpa
XMMHUYECKOTO 3JIEMEHTA,
HOMEpPOB  TpyIIBI U
Iepuojia, K KOTOPBIM
3JIEMEHT MPUHAICKUT B
MIEPUOJNYECKON CHUCTEME
.. MeHpeneena;
3aKOHOMEPHOCTH
V3MEHEHUS CBOWCTB
3JIEMEHTOB B TIpeenax
MajbIX NEPUOIOB U A-
rpynn. DopMyMpoBaTh
OIPENICJICHUST  TTOHATHMN
«XUMHYECKHUI BJIEMEHT,
IIOPSIAKOBBIA  HOMEDPY,
«MaccoBoOe YUCIIO,
«U30TOIbDY,
«OTHOCHUTEJIbHAS
aTOMHast Maccay,
«JNIEKTPOHHAs
000JI04YKay,
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«QNEKTPOHHBIA  CIION».
Onpenensartp YHCIIO
IIPOTOHOB,  HEUTPOHOB,
JJEKTPOHOB y aTOMOB
XUMHUYECKUX DIIEMEHTOB,

HCTIONB3YsI
MEePUOANIECCKYIO
Ta0IuILy. CocTaBidTh

CXEMbI CTPOCHHUSI aTOMOB
nepBeix 20 2JIEMEHTOB
MEPUOANYECKOU

CHCTEMBI 3JIEMEHTOB.
Jlemath yMO3aKIIOUYECHUE
O XAapakTepe HU3MECHEHHS
CBOMCTB XAMHAYECKUX

3JICMEHTOB v
YBEIIMUEHUEM  3apsiioB
ATOMHBIX anep.
UccnenoBate cBoMCTBa
M3y4aeMbIX BCIIECTB.
Ha6nronate dusunyeckue
" XUMHUYECKHUE
MpeBpaIlCHUS

U3y4aeMbIX BCIIECTB.

OnuceiBaTh XUMUYECKHE
peakiuu, HaOIr0aeMble
B XOAC DJKCIICPUMCHTA.
Y4acTBOBaTh B
COBMECTHOM
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00CYKJIeHUU
PE3YJIBTAaTOB OIBITOB.

3 | Crtpoenne
BEIIECTBA.
XuMudeckast
CBSI3b.

PopMyIpOBATH
ONpPENCTCHNUSI  TOHATHI
«KOBAJICHTHAS
HEToJIsIpHas CBSI3bY,
«KOBAJICHTHAsI TOJISIpHAs
CBSI3b)», «MOHHAs CBSI3bY,
«CTENEHb  OKUCJIECHUSY,
«3IIEKTPOOTPHULIATEIIBHOC
Te». Onpenenste TUI
XUMHYECKON CBSI3M B
COEAUHEHUSIX Ha
OCHOBaHUHM XUMHUYECKOMN
dbopmynbl.  Onpenensrsb
CTENEHb OKHCIICHUS
AJIEMEHTOB B
COETMHEHHUSIX.
CocraBnsate  QopMyIibl
BELIECTB [0 CTENEHU
OKHUCJICHUSI  DJIEMEHTOB.
CocTaBisTh
CpPaBHUTEJIbHBIC u
o0oOmaromue TaOJIHIEI,
CXEMBI.

Hroro:

68

@opMyIMPOBKA Ha3BAHUU PA3LEIOB U TEM COOTBETCTBYET aBTOPCKOMW IMPOrpPaMME.
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Kaneudapuo—memamuuecxoe niaanupoeanue.

KAJIEHAAPHO - TEMATHYECKOE INTAHUPOBAHHUE YPOKOB XUMHHU B 8 KJIACCE

(2 HACA B HE/IEJIIO).
Ne Ne YY I
oKa oKa
yp yp IIpeamerHbIe MeTtanpeaMeTHble JInyHOCTHBIE
o o Tema ypoxa
npea- | reme IHo3naBareabHsbie YY1,
MeT
y Peryastuubie YY/I,
KommynukaTtuBubie Y'Y ][
Pa3znes 1. OcHOBHBIC NOHATHA XUMUH (YPOBEHb ATOMHO-MOJIEKYJ/ISIPHBIX NPeACTaBJIeHUi) 54 yaca
1. 1. Beoanelii mHCTpykTaxX 10 | JlaTte nonstue o npeamere | K. YY /. l.MortuBanus
Thb. IIpenmer xumuu. xumun.  CdopmupoBath HAy4YEeHUS] OPEAMET
peAl Gopmup 1.Pa3pemienrie KOHpIUKTA y PEAMETY
. MepBOHAYAIIbHbBIC XUMUS
BemectBa u ux coiicTaa.
IIPEICTaBICHHUS: 2.Y1paBieHue MOBEACHUEM

Bxo1HOM KOHTPOIIb.

a) O BEIIECTBE, a TaKXKe O
MpPOCTBIX U
BEIIECTBAX;

CJIOKHBIX

0) HauyaTh (GHOpPMHPOBATH

napTHepa
LYV,

1.®opmupoBanue
MMO3HAaBaTEeIbHON LIEIIN

2.Pa3BuBarth
YyBCTBO  TOPAOCTU
3a POCCUHCKYIO
XUMUYECKYI0 HAYKY

3.HpaBcTBEHHO-

YMCHHE XapaKTepU30BaTh e CUMBOILL ATUYECKOE
BEIICCTBA, HUCIIOJIB3YS IS S — OIICHUBAaHHE
3TOr0 UX  (PU3NUECKHE 3TEMCHTOR
CBOKCTBA. e XuMHYECKHUE

bopmyIibl
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e Tepmunsl

e AHaJN3 U CUHTE3
P.YVI.

1.Ilenenonaranue u
IJIJAHUPOBAHHUE.
MeTtonbl no3Hanus B xumuu | ChopmupoBaTh K. YVY/. l.MotuBanus
MEpBOHAYAIIbHbBIE HAay4YCHUS NpEeaAMET
P 1.Pa3pemienrie KoHpIUKTA Y PEAMETY
IIPEACTABIICHHUS: 0 XUMUS

MeToJaXx HaOJIIoJeHUE WU
HKCIIEPUMEHT

2.YupaBneHue MOBEICHUEM
napTHepa

LYV,

1.®opmupoBanue
IMO3HAaBaTEeIbHON LIEIIN

2.Pa3BuBarh
YyBCTBO  TOPAOCTH
3a POCCUHCKYIO
XUMUYECKYIO HAYKY

3.HpaBcTBeHHO-

ATUYECKOE
e AHanu3 U CUHTE3
P.YVI OLICHUBAHUE
1 .Ienenonaranue "
TJTAHUPOBAHMUE.
[Ipaktuueckas pabora Nel. | IToznakomutrs yu-ci ¢ | K.YY/. l.®opmupoBanue
J1a00paTOPHBIM HHTEpeca K HOBOM
[IpaBuia TEXHUKHU patop l. [LimanupoBanue P y
000pyZI0BaHUEM, MpEMETY.

0e30omacHOCTH Mpu paboTe B

XAMUYECKOM KaOuHeTE.
O3HakoMJieHUE C
JabopaTopHeIM  000pya0-

npuemMamMu OOpallleHusi ¢
HUM.

Paccmotpers IpaBuia

MpaKTUYECKOM pPabOThl MO
peIMETY

2.Y1upaBieHue MOBEICHUEM
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BaHHCM.

TEXHUKH O€30MaCHOCTH B
KaOWHETE XUMHUU

napTHepa.
LYY/

1.®opmupoBanue
MO3HABATEJILHOM 1EH

e TepMuHbI
e AHanu3 U CHUHTE3

P.VV]I.

l.Ilenenonaranue u
IJITAHUPOBAHHUE.
Yuctele BemecTBa U cMecu. | Mcnonb3oBanue s | KWYYL dopMUpoOBaHUE
Cnoco0b1 pa3liesieHus | IO3HAHUSL  OKPY>KaIOIIETro WHTEpeca K HOBOMY
. dopMupoBaHue yMEHUs
cMecei MHUpa pa3IMYHbIX METOOB MpeIMETY
paboTath B Mapax, OTBEYaTh
(HabusrozieHue, U3MepeHue,
HAa  BOMPOCHI  YUYHWTEJS,
OTIBIT, AKCIIEPUMEHT,
yYMEHHE UCII0JIb30BaTh
MOJICTUPOBAHUE U JP.) .
XUMUYCCKUH S3BIK
ILYVYA.
dopMUpOBaHUE YMEHUSA
HaOJIIO1aTh, Je1aTh

BBIBOJIbI TIPUA TPOBEIACHUU
OTIBITOB, YMEHUSI pabOTaTh
C KHUTOM

P.VV/I.
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1.Ilenenonaranue u

IJIAHUPOBAHHUE.
N. mo Tb. Ilpaktmueckas | Mcnonp3oBanue K.YY/. ®opmHupOBaHUE
padora Ne 2.  OuucTka | IpaKTUYECKHUX U dopmupoBaie yMeHS MHTEpeca K HOBOMY
3arps3HEHHONM TOBAapEHHOM | 1a00paTOPHBIX pabor, 6 peaMeTy
paboTaTh B Mapax.
COJIN. HECII0KHBIX
HKCIIEPUMEHTOB i | ILYVY/.
OKa3aTebCTBA
o ®opmupoBaHUE YMEHUS
BBIJIBUTAEMBIX
JiBuTac . HaOJII0AAaTh, IeIIaTh
MPEANOJIOKEHHUI;
ped ’ BBIBOJIBI TPU NPOBEICHUU
OIMCAHME  PE3yNbTATOB | .
ATUX paboT
P.YVY/.
YMeHue XapakTepu3oBaTh
CYIIHOCTb MOHSTUN YHUCTHIE
BEIIECTBA U CMECU |
CIIOCOOBI pazzieneHus
cMecen
ABnenuss  ¢Qusuyeckue u | [lozHakoMHUTHCS c | K.YV l.MotuBanus
XUMHUYECKUE. BOKHEUIIINMU XHM. | | PaspelieHue KoH(IKTa Hay4YeHUs NpPEIMETY
MOHSATUSIMU: ' XUMHUS
VYciioBUsT BOBHUKHOBEHUS U R e—"
TEUCHUSI XUMHUYECKUX | (PU3UYECKUE u n;lpTHepa 2.Pa3BuBaTh
peaKIui. [Ipu3Haku | XUMUYECKHE SIBJICHUS, ' YyBCTBO  TOPAOCTH
3a POCCHUICKYIO

22




XAMUYECKUX PEaKIU.

XUMHUYICCKaA PCaKIUA,

yMEHUe OTJINYATh
XUMHUYECKUE PEaKIUu OT
bu3NYeCcKUX SIBICHUM

LYV,

1.®opmupoBanue
MMO3HABATEILHOU LIETU

e XUMHYECKUE

bopMy bl
e TepMuHbI
P.YVY/.

1 .Ilenenonaranue u
TJIAHUPOBAHMUE.

XUMHYECKYI0 HAYKY

3.HpaBcTBEHHO-
ATUYECKOE
OLICHUBaHUE

ATOMBI 1 MOJICKYJIbI, HOHBI.

dopMUpOBaHUE  3HAHUU
y4-Cid O COCTaBe€ aroma M
aTOMHOIO siipa, WUOHOB U
MOJIEKYJI.

K.VV/I.

1. dopMyIHpOBaHKE
COOCTBEHHOTO MHEHHUS WU
MMO3UIINY;

2.YmeHune YUYUTBIBATH
pa3HbIe MHEHUS "
MHTEpEChl 1 000CHOBBIBATh

COOCTBEHHYIO TIO3HUIIHIO.
ILYVY.

1. HUcnoas3oBanue
3HAKOBO-CUMBOJMYECKUX
CpeaCcTB, B TOM YHCIE

®opmupoBaHue Yy
yyamuxcs y4deOHo-
MO03HABATEJILHOTO
UHTEpeca K HOBOMY
y4eOHOMY

Marepuany u
cnoco0aM perieHus
HOBOM YaCTHOM
3a7a4H.
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MOJEJIEN |
pelIeHUs 3a1a4.

CXEM PRI |

P.VV/I.

I.YMGHI/IG CAMOCTOATCIIBHO
AJICKBATHO OLICHUBATb
IMPpaBUJIIbBHOCTDb

BBITIOJIHEHNS JIEUCTBHS U
BHOCHUTH HEOO0XOANMBbIE
KOPPEKTHUBBI B

HCIIOJIHCHHUC KaK IIO XOOy
Cro pcajir3anru, TaK U B
KOHIIC

EUCTBHS.

BemectBa MOJEKYISIPHOTO
U HEMOJIEKYJIIPHOTO
CTPOEHUH.
Kpucramnmmueckue
PELIETKH.

YMeHue XapaKkTepHu30BaTh
KPUCTaJUIMYECKUE
PELIETKY.

K.YV/.

1.Pa3penienrie koHpIMKTA
2.YupaBneHue
MOBEJICHUEM TTapTHEpa.
ILYVYA.
1.®opmupoBanue

MMO3HAaBaTEJIbHOU ICIIH.

1. MoTuBanus

HAay4YeHUSI TPEAMETY
xumug. 2.Pa3BuBaTh
YyBCTBO TOPAOCTH
3a POCCHICKYIO.
XUMHUYECKYIO HAYKY

3.HpaBcTBEeHHO-
ATUYECKOE
OIICHUBAHME.
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CuMBOJIBI XUMHUYECKUX
JJICMCHTOB.

Xumuueckue (GopMyIibl

TepmuHsI.

P.YVI.

1.CaMOCTOSITENLHO
aJICKBAaTHO OILICHUBATH
MPaBUILHOCTH

BBITIOJTHEHUS JICUCTBUS U
BHOCHTh HEO0OXOIMMBbIE
KOPPEKTHUBHI B

HCIIOJIHCHHUC KaK IIO0O XOOy
Cro peajlrs3anru, TaK W B
KOHIIC

JEUCTBUSL.
IIpoctele u  cioxHble | YMeHHe xapakrepusoBaTh | KLYV l.MotuBanus
BEILIECTBA. XUMUYECKUM | BAKHEUIINE XUMHYECKHE HAay4YeHUsS NpEeAMETY
. | LLApryMeHTHUpOBaTh CBOIO
neMeHT.  Metajuibl M | IOHATHS: XUMHAYECKUN XUMUS
MTO3ULINIO u
HEMETAJLIBI. AJIIEMEHT, KJIacCU(pUKALIMS

BEILIECTB (HA TMPOCTHIE H
CJIO’KHBIE BEIIIECTBA).

KOODAMHUPOBaTh €€  C
MO3UIUSAMU  TIAPTHEPOB B
COTPYIHUYECTBE npu
BBIPaOOTKE o01ero

2.Pa3BuBarh
YyBCTBO T'OPAOCTH
3a POCCHUMCKYIO
XUMHYECKYI0 HAYKY
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pelIeHUsT B COBMECTHOU
NESATeTLHOCTH.

ILYYA.

1.Ymenue
OpPHUEHTHUPOBATHLCS Ha
pasHooOpasue  CcrocoOoB

pelieHus 3a1ad

2.YcraHaBiuBaTh
MPUYUHHO-CJICICTBCHHBIC
CBS3H.

3.HpascTBeHHO-
ATUYECKOE
OLICHUBAHUE

P.YVY/.
1 .Ilenenonaranue u
MJIaHUPOBAHMUE.
10. 10. SA3bIK XUMUH. 3Haku | YmeHnue xapakrepuszoBath | K.YY/. l.MortuBanus
XUMUYECKUX  DJIEMEHTOB. | BAKHEUIINE XHMHUYECKHUE Hay4eHHs NPEIMETY
1. Pa3pemnienue koHpaukTa
OTHOcHTENIbHAsT ~ aTOMHAs | OHSTHS: XUMUS
Macca. 2.¥Y1paBieHue MOBEICHUEM

XUMHYECKUMN DJICMEHT,
OTHOCHUTEJbHAS aToMHas
Mmacca.

napTHepa
ILYVY.
1.®opmupoBanue
MO3HaBaTEIbLHOU LIEIHU:

CuMBOJIBI XUMHUYECKUX

2.HpaBCcTBEHHO-
ATUYECKOE
OLICHUBAHUE.
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AJIEMEHTOB;
XUMHUYECKue (HOpMYJIbI;
TEPMUHBI.

P.YV/.
1.Ilenenonaranue u

IlimanupoBanue

11.

11.

3aKOH IMMOCTOSTHCTBA COCTaBa
BEILIECTB

YMeHHe XapaKTepHu30BaTh
OCHOBHBIE 3aKOHBI XUMUHU:
3aKOH MOCTOSIHCTBA
COCTaBa BEUIECCTB.

K.YY/].
1.Pa3pemienrie KOHpIUKTA

2.YupaBneHue MOBEICHUEM
napTHepa

LYV,

1.®opmupoBanue
MMO3HAaBaTEIbHON LIEIIN

e CuMBOIBI
XUMHAYSCKHX
2JIEMEHTOB

o XHMMHUYECKHE
bopmyIbI

e TepMmunsl

P.YVYA.

1 .Ienenonaranue u

1.MoTuBanusa
HAy4YEHUS] NPEAMETY
XUMUS

2.Pa3BuBath
YyBCTBO  TOPAOCTH
3a POCCHUICKYIO
XUMUYECKYIO HAYKY

3.HpaBcTBEHHO-
ATUYECKOE
OIICHUBAHHUE
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IIJIaHUPOBAHHC

12. 12. XHUMUYECKHE dbopmynbl. | YMenue xapakrepusoBath | K.YY/I. l.MotuBanus
OTHOCHUTENIBbHAS MOHSTHUS 00 HAy4YCHHS TIPEAMETY
. . | 1.Pa3pemienue konduukra
MOJIEKYJIIpHas Macca. | OTHOCUTEIBHOM aTOMHOM XUMUS
Ka4ecTReHHEII ¥ | M MOIEKYISPHOH Maccax. | 2.YIIPaBICHUE TOBEACHUEM 2 HpaBcTBeHHo
KOJIMYECTBECHHBIN cocTaB | YMeHHE paccuyuThIBaTh | IApTHEPA ]
ATUYECKOE
BEIIECTBA. OTHOCUTEJIbHYIO
a y IL.YVY]. OLICHUBAHUE.
MOJICKYJIIPHYIO Maccy.
1.®opmupoBanue
MO3HABATEJILHOM 1EJH
e CuMBOJIBI
XUMUYECKUX
AJIEMEHTOB
o XUMHYECKHE
bopmyIbl
P.YV].
1 .Ienenonaranue u
TJIAaHUPOBAHKE
13. 13. MaccoBas nois | YMeHue BoIUUCIATE: | K.YV /L. 1.MoTtuBanus
XUMUYECKOTO DJIEMEHTa B | MACCOBYIO TIOJTEO Hay4YCHHs TIPEIMET
y 1.Pa3pemienrie koHpIMKTA Y peAMETY
COEJIMHEHUM. XUMHUYECKOTO  DJIEMEHTa XUMUS

1o hopmyJie COeTUHEHUS

OnpeneneHue aaeKBaTHBIX
croco0oB peneHus
y4eOHOM  3amayu  Ha

2.Y1upaBieHue MOBEICHUEM
napTHepa

LYV,

1.®opmupoBanue

2.HpaBcTBEHHO-
TUYECKOE
OLICHUBAHUE
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OCHOBE
JITOPUTMOB

3aJaHHBbIX

MO3HABATEIbHOU IIEJTN

e CuUMBOJIBI
XUMHYECKUX
3JIEMEHTOB

e XHMHUYECKHUE
bopMyIibI

e TepMuHbI

P.YYA.

1 .Ienenonaranue U
IJIAHUPOBAHHE

14.

14,

BajleHTHOCTP XMMHYECKHUX
anemMeHToB. OnpeneneHue
BaJICHTHOCTH 3JIEMEHTOB I10
dbopmynam OMHApPHBIX
COCIVHEHNH.

YmMmeHue OIIPENEIATD
BAJICHTHOCTh U 3HAUYCHHUE
BAJICHTHOCTH HEKOTOPBIX
XUMHYECKUX 3JIEMEHTOB;

Ha3bIBaTh
COEINHEHHUS.

OuHapHbIE

K.YVI.
1.Pa3pemienrie KoHpIUKTA

2.Y1upaBieHue MOBEICHUEM
napTHepa.

ILYVY]I.
YMenue ONPENEIIATh
aJIcKBaTHBIC CITOCOOBI

pelieHnus y4eOHOM 3amadu

Ha  OCHOBE  3aJIaHHBIX
aJTOPUTMOB.

P.YV]I.

l1.Ilenenonaranue u

1. MotuBanus
Hay4YeHUs TPEIAMETY
XUMHUS

2.Pa3BuBarh
4yBCTBO  T'OPAOCTH
3a POCCHICKYIO
XUMHUYECKYIO HAYKY

3.HpascTBeHHO-
ATUYECKOE
OLICHMBAaHUE
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IIJIaHUPOBAHHC

15. 15. CocTaBiieHME XHMHUYECKUX | YMEHUE coctaBysTh | K.YV YmMenue
OpMYyIT OuHapHBIX | PopMyITBI OWHAPHBIX BBICTpanBaTh
bopmy . p bopmy . P . | YMeHue camocTosATENIbHO P
COCTMHEHU N 10 | COeAMHEHUH 110 U3BECTHOM COOCTBEHHOE
OpraHU30BBIBATH  Y4EOHOE
BaJICHTHOCTH. BaJICHTHOCTH JIEMEHTOB. . I1EJI0OCTHOE
B3aMMOJICUCTBHE B TPYTIIIC.
MHUPOBO33pEHUE:
ILYVYA. OCO3HaBaTh
MOTPEOHOCTh u
YMeHnune mnpeoOpa3oBhIBAThH P
TOTOBHOCTh K
uHpoOpMalII0O U3 OJHOTO 0TO0 60C
. caM000pa30BaHUIO.
BHJIa B IPYTOM. p
P.YV].
YMeHne CcoCTaBisATh IJIaH
pelIeHus IpoOJIeMBI.
16. 16. ATOMHO-MOJIEKYJISIPHOE YmMmenue xapakrepusoBats | K.YV YMeHnue

YUYECHHE.

OCHOBHbBIE MOJIOKEHHUS
aTOMHO-MOJIEKYJIIPHOTO
y4eHUs, TOHUMATh €ro
3HAYCHUE

1. Ymenue ¢opmynrpoBath
COOCTBEHHOE€ MHEHHE W

HO3ULUIO;
2.YmeHune YUYUTBIBATH
pa3HbIe MHEHUS 17}

HHTCPCChBI 1 00OCHOBBIBATH

COOCTBEHHYIO MO3HIIHIO.

LYV,

chopMHpOBaThH y
yyalmuxcs ydeOHo-

MMO3HAaBATEIbHBIN
WHTEPEC K HOBOMY
yueOHOMY
MaTrepuainy u
croco0aM  pernieHus
HOBOH YyacTHOM
3aJauu
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1. YMeHnne wHCHOIB30BATH
3HAKOBO-CHMBOJINYECKHE
CpelIcTBa, B TOM YHCIC
MOJEIHM U CXEMBI IS
pEIICHUS 3a]1a4;

P.YVY]I.

1.YMeHHue caMOCTOSTEILHO
aJI€KBaTHO OILIEHMBATH
MPaBUILHOCTD

BBIIIOJIHEHUS JIEUCTBUS U
BHOCHUTH HEOO0XOANMBbIE
KOPPEKTHUBBI B

WCMOJIHEHUE KaK MO XOIy
€ero peaauszalyd, TaK U B
KOHIIE JTEUCTBUSL.

17.

17.

3aKOH COXpaHEHUSI MacChl
BEILECTB.

YMeHne XapakTepu3oBaTh
OCHOBHBIE 3aKOHBI XUMUH:

COXpaHEHUs
BEIIIECTB;

MacCCHhI

IIOHUMATb C€ro CYIIHOCTb
" 3HA4YCHUC

K.YVY/].
YMeHne  CcaMOCTOSITEIBbHO
OpraHU30BbIBAaTh  yueOHOE

B3aMMOJECHCTBUE B TPYIIIIE.
ILYVY/.

YMeHue npeoOpa3oBBIBAThH
uHOpPMAIUIO U3 OJHOTO
BHUJA B APYTOM.

Pa3zBuBaTh 4yBCTBO
rOpIOCTH 3a
POCCHICKYIO
XUMHUYECKYIO HAYKY
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P.YYA.

YMeHue cocTaBisATh IUIaH
pelIeHus TPOOIEMBI.

18.

18.

XUMHYECKUE YPABHEHUS.

YMEHHE COCTaBJISITh
YPABHEHHUS XUM. PEAKIIUN.

K.YY.
1. YMmenue:

®* CTPOUTH IIOHATHBIC JJIA
IMapTHEpa  BBICKA3bLIBAHUA,
YYUTBIBAIOIIUC, qTo
IMapTHCP 3HACT M BHUAUT, A
9TO HCT,

¢ 3a1aBaThb BOIIPOCHI;

. KOHTPOJINPOBATh
JIEVCTBUS ITApTHEPA.
ILYVY/.

Ymenue:

* OCYIICCTBIIATh aHAIMU3
OOBEKTOB C BBIICICHUEM
CYIIIECTBEHHBIX 51
HECYIIECTBEHHBIX
MIPU3HAKOB;

®* OCYHICCTBIIAATL CHHTE3 KakK
COCTAaBJICHHUC LCJIOI'0 H3

1. YMenue
OpPHEHTHUPOBATHLCS

Ha IIOHMMAaHUeE
IMpUYMH ycIexa B
y4ueOHOM

eI TECIIbBHOCTH
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JacTeu.
P.YV]I.
YMmenus:

1.Ocy1iecTBasITh UTOTOBBIN
Y TIOIIaroBbI KOHTPOJIb IO
pe3yJbTary;

2. AleKkBaTHO
BOCIIPUHUMATh OLICHKY
YUUTEIS;

3. Pasmmuare croco0d wu
pe3yJbTaT JeUCTBUS

19.

19.

Tunel
peakuuii

XUMHUYCCKHUX

yMeHHe

onpeoensams PEArCHTHl U
MPOAYKThI PEAKIUU;

PacCTaBISITh
Kod(hPUITEHTHI B
YPaBHEHMSX pEakuuyd Ha
OCHOBE 3aKOHa
COXpaHEHMS Macchbl
BEILIECTB

K.YVY/].
YMeHne  CcaMOCTOSITEIBbHO
OpraHU30BbIBAaTh  yueOHOE

B3aMMO/ICCTBUE B TPYIIIIE.
ILYVYA.

YMeHue mnpeoOpa3zoBbIBaTh
uHOpPMAIUI0O U3 OJHOTO
BUJA B APYTOM.

P.YVYA.

VYMeHue CoOCTaBIATh IIJIaH

1. VYMmenune

OPUEHTUPOBATHCS

Ha ITOHUMAaHHUEC

NPUYUH  ycIiexa
y4ueOHOM
JCSATCIIbHOCTH

B
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pelIeHus TPOOIEMBI.

20.

20

[ToBTOpeHue u o0OOIICHNE
o teme «llepBoHauvanbHbIE
XUMUYECKUE TOHITUI

1.3akpenieHue 3HaHUNA H
pPaCUETHBIX HAaBBIKOB YU-
csl.

2.YmeHune pemarb
TUIIOBBIE OpUMEpPBI
KOHTPOJIbHOM paOOTBHI.

K.YY].
YMmeunue CaMOCTOATECIIBHO
OpraHMU30BbIBATb y‘IC6HOG

B3aMMO/JICHCTBUE B IPYIIIIE
ILYYA.
YMenue:

* OCYLIECTBIATh AaHAJINU3
OOBEKTOB C BBIACICHUEM
CYILIECTBEHHBIX u
HECYILIECTBEHHBIX
MPU3HAKOB;

* OCYIIECTBJISATh CUHTE3 KaK
COCTaBJIEHME IIEJIOTO U3
YacTeun.

P.YVI.
YMmenud:

1.Ocy1iecTBasITh UTOTOBBIN
Y MOIIAroBbIM KOHTPOJIb T10
pe3ynbTarTy;

2. AJleKBaTHO
BOCITPUHUMATh OLICHKY

1. YMenue
OPUEHTUPOBATHCA

Ha IIOHMMAaHUeE
MpUYMH yCIliexa B
y4ueOHOMI
NEeSITEIbHOCTH
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YUUTENS;

3. Pazmmuate cnocob® wu
pe3ynbTaT JCUCTBUS

21. 21. Koumponvnaa paooma Nel | Ymvenue oBnajacHus | K.YY/I. YMenune OILICHUTH
no meme: | HABBIKAMH ~ KOHTPOJIS W CBOU y4aeOHbIE
. | YMeHne camMocTosTeIbHO
«Ilepsonauanvhuie OILICHKH CBOCH JIOCTUKEHUS
OpPraHHU30BBIBaTh  y4eOHOE
Xumuueckue NOHAMuU. JeSATCIIBHOCTH, yMEHUE .
JICHCTBHE.
MPEABUJICTh  BO3MOXKHBIC
[IOCJIEICTBUS ceoux | ILYVY/.
CUCTBUM
a YmMenue mpeoOpa3oBbIBAThH
UH(OpPMALMIO U3 OJHOIO
BHUJIa B IPYTOM.
P.YV]I.
YMeHue COCTaBJATh IUIaH
penieHus IpooIeMbl
22. 22. Kucnopon, ero obOmas | YMenue xapaktepuzonBats | K.YVY/I. YMenue
XapakKTepUCTHKa W Ha- | KHCIOPO Kak chopMUpOBaThH
P P P . 1. YMmenue ¢popmynrpoBathb (popmup 4
XOXKJEHUE B  TPUPOJE. | XUMUYCCKUN DJIEMEHT W yJammxcs ydeOHo-
COOCTBEHHOEC MHCHHUE U .
[Tonydenne Kuciaopoaa H | MPOCTOE BEIIIECTBO; HOBHIIHIO: MMO3HABATEIIbHBIN
ero (u3nueckue CBOMCTBA | paclo3HaBaTh  ONBITHBIM ’ UHTEpPEC K HOBOMY
IIyTEM KHCIOPOL 2.YMmeHue YUYMTBIBATH | yueOHOMY
pa3HbIC MHCHHS U | MaTepuall u
CoOmronenue HOPM puaiy
MHTEPECHl K 000CHOBEIBATE | cioco0aM  peleHus
TTOBEICHMS B - 8
. HOBOU JaCTHOM
OKpY Karoten cpene,
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MpaBWI 3I0POBOro o0Opaza
KUZHH

COOCTBEHHYIO MO3UIIHUIO.
ILYVY.

1. YMeHue WCIOJIB30BaAThH
3HaKOBO-CUMBOJIMYCCKHC

CpencTBa, B TOM YHCIE
MOACIA M CXEMBbl IS
pEIICHUS 33714,

P.YVYA.

1.YMeHune camocTosATEIbHO
aJICKBaTHO OIICHUBATh
MPaBUILHOCTH

BBIIOJIHEHUS JEUCTBUI U
BHOCHUTDH HEO00XOIUMBIE
KOPPEKTUBHI B

HCIIOJIHCHHUC KaK IIO0O XOOy
Cro pcajlm3alnu, TaK U B
KOHIIC

3aJa4un

23.

23.

XUMHAYECKUE CBOICTBA
KHCJIOPOJA. Okcunpl.
[Ipumenenune. Kpyrosopor

KHCJIOPO/a B TIPUPOJIC.

VYMmeunue O0BSACHUTH
CYIIHOCTh  KPYroBOpOTa
KHCJIOpOJla B  IPHUPOJE,

IMPUMCHCHUC KUCJIOPOAA,

YMETH
YpaBHEHHS

COCTAaBJIAATH
XUMHUYCCKHUX

K.YV .
VYMeHne caMOCTOATEIILHO
OpraHu30BbIBaTh  yueOHOE

B3aNMOJECHUCTBUE B TPYIIIIE.

LYV,

Pa3BuBaTe 4yBCTBO
rOpIOCTH 3a
POCCHICKYIO
XUMHYECKYIO HAYKY
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peaKkuuu, YMeHne npeoOpa3zoBbIBaTh
XapaKTEPHU3YIONTUX uHDOpPMAITUIO W3 OJHOTO
XUMHYECKHUE CBOMCTBa | BU/Ia B JIPYTOM.
KHUCJIOPOJ
p P.VV]L
YMeHne COCTaBIsATh IUJIaH
pelieHus MpooIeMBI.
24, 24, [Ipaktnueckass padora Ne3. | Mcnonb3zoBaHue K.YV/. dopMupoBaHue
[Tomyyenue ¥  CBOICTBA | IPAKTUYECKUX u MHTEpeca K HOBOMY
5 5 dopMUpOBaHUE YMEHUS
KHCIIOPO/Ia. 71a060paTOPHBIX abor npeame
p patop P > | paboTath B mapax. peAMETY
HECJIOKHBIX
SKCIIEPHUMEHTOB s | ILYY .
OKa3aTebCTBA
o ®opMHUpOBaHUE YMEHUSA
BBIJIBUTAEMbIX
JIBHTAC . HaOIMI0AaTh, IenaTh
IIPEAIOJIOKEHHIA;
PCIIONONKCHHIH, BBIBOJIbI TPU TPOBEJCHUU
OMHMCaHUE  PE3yNbTATOB | .o
ATUX paboT
P.YV/.
YmeHnue pacrno3HaBaTh
OTIBITHBIM ITyTEM KHUCIIOPO/I,
OMKCHIBATh ~ XUMHYECKHE
peakiuy, HaOJomIaeMbiec B
X0/JI€ DKCIIEPUMEHTA.
25. 25. O30H. Amnnotponus | YMeHue o0bsicuuth | K.YV /. Pa3BuBaTh 4yBCTBO
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KHCTIOpoJia

CYIITHOCTb
KHUCIIOPO/Ia.

AJUTOTPOITHH

YMeHne caMOCTOATEIILHO
OpPraHHU30BBIBaTh  y4eOHOE
B3aMMO/ICHCTBHUE B I'PYIIIIE.

LYV,

YMeHne npeoOpa3zoBbIBaTh
MHPOpMAIIMI0O U3 OJIHOTO
BHUJA B IPYTOMl.

P.YVI.

YMeHHe COCTaBJISITh IJIaH
peUICHUA HpO6J'I€MBI.

ropAoCTH 3a
POCCHICKYIO
XUMHUYECKYIO HAYKY

26.

26.

Bo3sgyx u ero cocras.
3amura aTMOC(EepHOro
BO3/yXa OT 3arps3HEHUSI.

YMeHue XapaKTCPHU30BATH
COCTaB BO31yXa

IIpuBenenne  TpPUMEPOB,
noaoop apryMEeHTOB,
dbopmynupoBaHue
BBIBOJIOB.

K.YY.
1. Ymenue:

* CTPOWUTH TMOHSTHBIE IS
IapTHEpPa  BBICKA3bIBAHUS,
YUYUTHIBAIOIIINE, 4TO
MapTHEpP 3HAET W BHUIHUT, a
YTO HET;

® 3a/1aBaThb BOIIPOCHI;

. KOHTPOJIUPOBATH
JICVCTBHS ITApTHEPA.
ILYVY/.

YMeHue OlLICHUBATh
CBOIO JIEATEIILbHOCTD
U TIOCTYINKHU JAPYTUX
JIAe ¢ TOYKH
3pEeHUsS] COXpaHEHUs
OKpY Karoueu
cpeabl
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YMmenue:

* OCYILNECTBIATh aHAJIHU3
OOBEKTOB C BBIACICHUEM
CYIIECTBEHHBIX u
HECYIIECTBECHHBIX
MPU3HAKOB;

* OCYIIECTBJISITh CUHTE3 KaK
COCTaBJIEHHE IIEJIOTO U3
YacTeu.

P.YV]I.
YMmenud:

1.OcymecTBAsITH UTOTOBBIN
Y TIOIIaroBbId KOHTPOJIb 1O
pe3yJabTary;

2. AnekBaTHO
BOCHPUHHUMATh OIIEHKY
YUUTEJIS;

3. Pasmmuare croco0d wu
pe3yabTaT ACUCTBUSA

21.

21.

Bonopon, €ro oOmras
XapAKTEPUCTUKA M HaXO0X-
JICHUE B PUPOE.
[Tosyuenue Bogopoaa v €ro

YMeHue XapakTepu3oBaTh
BOJIOPOJI KaK XUMHWYECKHUMN
JIEMEHT U IIPOCTOE
BEILIECTBO, PAaCIO3HABAThH

K.YVII.
YMeHne caMOCTOATEIILHO
OpraHU30BbIBAaTh  yueOHOE

YMeHnue
chopMHpOBaATH
YCTONYUBBIN
y4eOHo-
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buznueckue CBOIICTBA.
Mepsl 0€30MacHOCTH  MpU
paboTe ¢ BOJOpOIOM

OIIBITHBIM ITYTEM BOJOPOA

B3aMMOJICHCTBUE B TPYIIIIE.
ILYV/.

YMeHue mnpeoOpa3zoBbIBAThH
uH(OpPMAIMI0O U3 OJHOTO
BHUJA B JIPYTOM.

P.VV/I.

YMeHHE COCTaBIATh IIJIaH
pelIeHus IpoOJIeMBI.

IMO3HaBaTEIbHBIN
WHTEpPEC K HOBBIM
odumM  criocobam

pelieHus 3aaad

28.

28.

XUMHUYECKUE CBOMCTBA
Bojiopoaa. [ Ipumenenue.

YMeHue COCTAaBIISITh
YpaBHEHUS peaKuuii,
XapaKTEePU3YIOIINX

XUMHYECKHE CBOMCTBA
BOJIOpOJA, Ha3bIBATh

MPOAYKTHI PEAKLIUU

K.YV .
1. YMmenue:

* CTPOUTH MOHSTHBIC ISt
IapTHEpPa  BBICKA3bIBAHUS,
YUYUTHIBAIOIIIUE, 4TO
MApTHEP 3HAET U BUIUT, a
YTO HET;

¢ 3aaBaThb BOIIPOCHI;

. KOHTPOJIUPOBAThH
JICVCTBUS ITApTHEPA.
ILYVY/.

Ymenue:

¢ OCyHICCTBJIATHL  aHAJIN3

Pa3Butue
BHYTPEHHEMN
MMO3HUIINHT
IIKOJIbHUKA Ha
YPOBHE
MTOJIOKUTEIBHOTO
OTHOIIICHUS K
[IKOJIC, ITOHUMAaHHUS
HEOO0XOIUMOCTH
y4eHUs
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OOBEKTOB C BBIACICHUEM
CYIIECTBEHHBIX u
HECYIIECTBECHHBIX
MPU3HAKOB;

* OCYIIECTBJISATh CUHTE3 KaK
COCTaBJICHHME TIEJIOT0 U3
qacTeu.

P.YV]I.
YMmenud:

1.Ocy1iecTBAsATh UTOTOBBIN
Y TIOMIArOBBIA KOHTPOJIb TI0
pe3yIbTary;

2. A TeKBaTHO
BOCITPUHUMATh OLICHKY
YUUTEIIS;

3. Pasmnyate cmoco0d u
pe3ynbTaT JCUCTBUS

29.

29.

[Ipaktrueckass padora Ned.
«Ilomyyenne Bomopoma u
HCCJIeJOBAaHHUE ero
CBOMCTB)

Hcnonw3oBanue
MPaAKTUYECKUX
71a60paTOPHBIX
HECJI0KHBIX
AKCIIEPUMEHTOB
JIOKa3aTenbCTBA
BBIJIBUTaEMbIX

u
pabor,

JJIA

K.YVY/].
YMmeHnus paboTath B mapax.
ILYVY.

HaOII0ATh,
BBIBOJIBI pu

YMeHnusa
nenaTh

®opMHUpOBaHUE

HHTCPCCa K HOBOMY

IpeaMeTy
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MPEIOJIOKECHHM;
ONKCaHWE  Pe3yJbTaTOB
ATUX paboT

HpOBeI[CHI/II/I OIIBITOB.
P.YVI.

YMeHue PaCIIO3HaBATh
OIIBITHBIM ITIYTCM BOJOPOJ,
OIIUChIBATh XUMHUYCCKHUEC
pCaKkuuu, Ha6J'IIOI[aeMBIe B
XO0J€ OKCIICPUMCHTA.

30.

30.

Bopna. Metonsl
OIPEJENICHHS] COCTaBa BOJIbI
- aHam3 U cuHTe3. Boma B
Npupojiec W CrocoObl €€
OYHCTKHU. Adpanus BOJBL.

Cobumonenue HOPM
TTOBEACHUS B
OKpYyXKarouen cpene,
MpaBWI 3I0POBOr0O oOpaza
KUZHU

K.YV].

CoBepI1eHCTBOBaTh
YMEHHE JOTOBapHUBAThCI U
OpUXOAUTh K  oOlmemMy
pPELIEHUI0O B COBMECTHOMU
NESATeTLHOCTH

ILYVYA.

dopmMupoBaTh YMEHUE
MPOBOAUTh CpPaBHEHUE U
KJIacCU(UKALIUIO o
3aIaHHBIM KPUTEPUAM

P.VV/I.

YMeHue YYUTBHIBATh
BbIJICTICHHBIE YUUTEIEM
OPUEHTHUPHI JCUCTBUS B

HOBOM y4ueOHOM

1.Pa3Butue
BHYTPEHHEMN

(0%37 000704
HIKOJIBHUKA Ha
YpOBHE
TTOJIOKUTEIIEHOTO
OTHOILIEHUS K
IIKOJIE, ITOHHMAaHMUSA
HEOOXOIUMOCTH
YUCHMUS,
BBIPAYKEHHOTO B
npeodIalaHuu
y4eOHo-
MMO3HABaTEIbHBIX
MOTHBOB 51
MIPEANOYTCHUN
COIIMAJILHOTO

crocola OLICHKU
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Marepuane 3HAHUU
COTPYIHUYECTBE C
YUUTEJIEM
31. 31. duznyeckne U XUMUUeckue | Ymenue xapakrepuzonath | K.YV, VYy4ebHo-
CBOMCTBA BOJIBI. CBOICTBa BOJIbI IMO3HAaBaTEeIbHBIN
. YMmeHue:
(XUMHUYECKHe CBOMCTBA WHTEPEC K HOBOMY
[IpumeHeHue BOIbL.
OCHOBHBIX KJIACCOB | ®* CTPOUTBH IIOHATHBIC VIS | yyeOHOMY
HEOPraHNMYECCKHUX HapTHEpa  BBICKA3bIBAHUA, | MaTCpHUAITy Hu
BEILIECTB), YYHUTBIBAIOIIKE, 4TO | cmoco0aM  peIIeHus
B3aMOJIEMCTBAE BOJLI C | HAPTHEP 3HACT W BUAUT, a | HOBOU JacTHOH
OCHOBHBIMH u | UTO HET; 3aJ1a4u;

KHMCJIOTHBIMH OKCHUIaMU,

COCTaBIISATh ypaBHEHMS
XUMHUYECKUX peaKkuuu,
XapaKTEPHBIX I BOJbI

¢ 3a1aBaThb BOIIPOCHI;

. KOHTPOJIUPOBAThH
JIEVCTBHS NTapTHEPA
ILYVY/.

YMenue:

* OCYIIECTBIATh aHAIH3
OOBEKTOB C BBIICICHUEM
CYIIIECTBEHHBIX 51
HECYIIECTBEHHBIX
MIPU3HAKOB;
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* OCYILECTBJISATh CUHTE3 KaK
COCTaBJICHHE TLEJIOT0 U3
qyacTenu

P.YV]I.
YMmenud:

1.Ocy11ecTBAsITh UTOTOBBII
Y TIOIIArOBBIA KOHTPOJIb TI0
pe3ynbTary;

2. AlekBaTHO
BOCHPUHUMATh OIICHKY
YUUTEIS;

3. Pasmmuare crmoco0d wu
pe3ynbTaT JCUCTBUS

32,

32,

Boma — pacrtBOpHUTED.
PactBopel. Haceienssie u
HEHACBILLCHHBIE PACTBOPBI.
PacTtBopuMOCTh BEIIECTB B
BOJIE.

VYMenune J1aBaTh
ONPEAEIICHUE MTOHATHS
pacTBOPHI, BH/IbI
PacTBOpPOB, CBOICTBA

BOJIbI KaK PACTBOPHUTES;

Mpe/ICTaBIICHUE 0
CYILIHOCTH nporecca
MOJTYYEHHUs] KPUCTAIIOB U3
pacTBOPOB COJIEN

K.YV .
1. YMmenue:

* CTPOUTH MOHSATHBIC IS
MapTHEpPa  BbICKA3bIBAHUS,
YUYUTHIBAIOIIIUE, 4TO
MapTHEP 3HAET U BUIUT, a
YTO HET;

® 3aaBaTb BOIIPOCHI;

. KOHTPOJIMPOBATh

Pa3Butne
CITOCOOHOCTH K
CaMOOIICHKE Ha
OCHOBE  KpHUTEpHS
YCIICITHOCTH
yueOHOI
JEeITEIIbHOCTH
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JICVICTBUS TTAPTHEPA.
ILYV]I.
YMmenue:

* OCyHmCCTBJIATbL  aHAJIM3
00OBEKTOB C BBIACIICHHUCM
CYHICCTBCHHLIX u
HCCYIICCTBCHHBIX
IIPU3HAKOB,

* OCYILIECTBJISATh CUHTE3 KaK
COCTaBJIEHHE IIEJIOTO U3
qacTeu.

P.YV]I.
YMmenus:

1.OcymiecTBAsITH UTOTOBBIN
Y TIOLIArOBbIM KOHTPOJIb I10
pe3ynbTary;

2. AnekBaTHO
BOCIIPUHUMATh OLICHKY
YUUTES;

3. Pazmuuate cnocob® wu
pe3ysbTaT JEUCTBUS

33.

33.

MaccoBag

J0JIA

pact-

YMeHne XapakTepu3oBaATh

K.VV/I.

1.Pa3Burne
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BOPCHHOI'O BCIICCTBA.

CYIIHOCTb TIOHSTHS
MaccoBast TOTISt
PacTBOPEHHOTO BEIECTBA
B PacTBOpE;

yMETh BBIYHCIISATD
MacCOBYIO JIOJIIO BEILIECTBA
B pacTBOpE

YMeHne caMOCTOATEIILHO
OpPraHHU30BBIBaTh  y4eOHOE
B3aMMO/ICHCTBHUE B I'PYIIIIE.

LYV,

YMeHne npeoOpa3zoBbIBaTh
MHPOpMAIIMI0O U3 OJIHOTO
BHUJA B IPYTOMl.

P.YVI.

YMeHHe COCTaBJISITh IJIaH
peUICHUA HpO6J'I€MBI.

BHYTPEHHEMN
MO3UIUH
IIKOJIbHHUKA Ha
YPOBHE
MOJIO’KUTEIBHOIO
OTHOILIEHUS K
IIKOJIE, ITOHUMAaHUS
HEOOXOIMMOCTH
YUCHUS,
BBIPAKEHHOTO B
npeo0IIalaHuu
y4eOHo-
MMO3HABaTEIbHBIX
MOTHBOB 51
MIPEANOYTCHUN
COLIMAJILHOTO
crocoda
3HAHUU;

OLICHKHU

2.@opMHUpOBAHUE
BBIPAKECHHOU
YCTOUYHMBOM
y4eOHO-
MMO3HABATEIIbHOU
MOTHBAILIMU YUEHUS.

34.

34.

Pemenne pacuerHbix 3amad
«Haxoxnenue MacCOBOH

YMeHue BBIYUCIIATH
MAaCCOBYIO JOJIKO BEIIECTBA

K.VY/I.

dopmupoBaHue
BBIPAKECHHOU
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TOJH PacTBOPEHHOTO
BEIIECTBA B  pacTBOpE.
Berancnenue MacChl

PacTBOPEHHOI'O BELIECTBA U
BOJBI IS TMPUTOTOBJICHUS
pactBopa  ONpPEAECICHHOU
KOHIICHTPAI

B pacTBOpe

CoBepIlIeHCTBOBATH

YMEHHE JOTOBapUBATHCS U
OpUXOAUTh K  oOleMy
PELICHUI0 B COBMECTHOU

JESATEIbHOCTH

ILYYA.

®opMHUpOBaThH yMEHUE
IIPOBOAUTH CpPaBHEHUE U
KJIaCCU(UKALIUIO 1o

3aJaHHBIM KPUTEPHUAM
P.YVY/.

YMenue YUYUTBIBATh
BBIJICTICHHBIE YUUTEIEM
OpHUEHTHUPHI JEUCTBUS B

YCTOUYHNBOU
y4eOHo-
MMO3HABATEIbHOU

MOTHBAIIMU YUCHHL.

HOBOM y4eOHOM
Marepuaie B
COTPYJIHUYECTBE C
YUHATEIIEM
35. 35. [Tpaktrdeckas padota NeS. | Mcmonp3oBaHue K.YVY/]. dopmupoBaHue
[IpuroToBieHne pPacTBOPOB | MPAKTUICCKUX u WHTEpeca K HOBOMY
. N dopMUpPOBaAHUE YMEHUS
COJIe ¢  omIpeaercHHON | TabopaTOpPHBIX pabor, peaMeTy
. . paboTaTh B Mapax.
MacCOBOM JIOJICH | HeCTIOKHBIX
PAaCTBOPEHHOTO BEIIECTBA | OKCIIEPUMEHTOB s | ILYYIL.
OKa3aTeNbCTBA
a dopmMupoBaHuE YMEHUS
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BBIJIBUTAEMBIX HaOII01aTh, TenaTh
MIPEAMOIOKECHHUI; BBIBOABI TIPU TPOBEIACHUU
ONMKMCAHWE  PE3YJIbTATOB | ONBITOB.
ATUX padboT
P P.VV]I.
YMeHue ONMUCHIBATh
HaOJIr01aeMBbIE
MpeBpalieHusl B XOJe
IKCIIEPUMEHTA.
36. 36. [ToBTOpenne u 0600mIeHNE | YMEHNE npumensTh | K.YY /L 1. Ymenue
no remam «Kucnopony, MOJIyYeHHbIC 3HAHUS IS OpPUEHTHUPOBATHCS
YMeHHne CcaMOCTOSITENIEHO
perieHus 3a1a9 Ha TOHNMAaHHE
«Bomopon», «Bona. OpraHU30BBIBATH  y4EOHOE
. IMpUYMH ycIexa B
PactBOpBI. B3aMMOJICUCTBHE B TPYMIIE .
y4ueOHOM
ILYVY. JIEATSIILHOCTH

YMenue:

* OCYIICCTBIIATh aHAIMU3
OOBEKTOB C BBIICICHUEM
CYIICCTBEHHBIX 51
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYIIECTBJISITh CHHTE3 KaK
COCTaBJIEHHE IIEJIOTO U3
YacTeu.
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P.YVY]I.
YMmenus:

1.OcyuiecTBAsATh UTOTOBBIM
Y TIOIIaroBbId KOHTPOJIb IO
pe3yJbTary;

2. A TeKBaTHO
BOCHPUHUMATh OLICHKY
YUUTES,

3. Paszmmuare crocob wu
pe3yibTaT ICHCTBUSL

37.

37.

KoutponsHas pabGorta 10

TeMaM «Kucmopony,
«Bonopon», «Bona.
PacTBOopbD.

YMmenue OBJIAJICHUS
HaBbIKAMU KOHTPOJSL H
OIICHKH cBOEH
JIEATEIILHOCTH, YMEHUE
NPEABUJIETh  BO3MOXKHBIC
MMOCJIECTBUS CBOHX
JICUCTBUMN

K.YV/.

YMeHHE  CaMOCTOSITEIBHO
OpraHU30BbIBAaTh  yueOHOE
JIEHCTBUE.

ILYVY.

YMenune mpeoOpa3oBbIBAThH
uH(OpMAIMI0O U3 OJHOIO
BHUJA B IPYTOl.

P.YV/.

VYMeHue CcoCTaBjsITh IJIaH
penieHus npooJIeMbl

YMmenune OIIEHUTH
CBOU yueOHbIE
TTOCTUXKECHUSA
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38.

38.

Monb — eIUHULA
KOJIMYECTBA BelnecTBa. Mo-
JsipHas Macca.

VYMenue BBIUHCIIATH
MOJISIDHYIO ~ Maccy IO
dbopmyiie COEIUHECHMUS,
KOJINYECTBO BCIIIECTBA,
o0beM WIM Maccy 1o
KOJINYECTBY BCIIIECTBA,

o0BemMy 170031 macce
pEeareHTOB WU MPOJIYKTOB
peakuu

K.YV .
1. YMmenue:

* CTPOWUTH TOHATHBIC IS
MapTHEpA  BbICKA3bIBAHUS,
YUYUTHIBAIOIIUE, 4TO
MapTHEP 3HAET WU BUAUT, a
YTO HET;

¢ 3a1aBaThb BOIIPOCHI;

. KOHTPOJIMPOBATh
JICCTBUS IapTHEPA.
ILYVY.

YMenue:

* OCYIIECTBIATh aHAIH3
OOBEKTOB C BBIICICHUEM
CYIICCTBEHHBIX 51
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYILIECTBJISATh CHHTE3 KaK
COCTaBJIEHHE TIEJIOT0 U3
qacTeu.

P.YVYA.

YMmeunus:

1.MortuBamus
Hay4YeHUs TPEIAMETY
XUMHUS

2.Pa3BuBaTh
YyBCTBO  TOPAOCTH
3a POCCHUICKYIO
XUMHUYECKYIO HAyKy

3.HpascTBeHHO-
HTUYECKOE
OLICHHBAHUE
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1.Ocy1iecTBaAsITh UTOTOBBIN
Y TIOIIArOBBIA KOHTPOJIb T10
pe3yJbTary;

2. AJleKkBaTHO
BOCIIPUHUMATh OIICHKY
YUUTES;

3. Pasmmuare crmoco0d wu
pe3yNbTaT JCUCTBUS

39. 39. Brrancienns 10 | VMeHue Berunciars: | K.YYII. VYmMmenne OIICHHUTH
XUMHUYCCKUM YPABHCHHUAM. | KOJIMUYECTBO BEILICCTBA WU VMEHHE  CAMOCTOSTENBHO CBOU y4€eOHbIE
OCTIDKCHHS
Macey  HO - KOJMMHCCIBY | ohrannsoeiBaTh  yueGHOE A
BEIIECTBA  MIH  MACCe | joiornye
peareHTOB WJIM MPOJYKTOB
peaKIuu ILYV].
YMeHue mnpeoOpa3zoBbIBaTh
uH(OpMAIUI0O U3 OJHOTO
BHUJa B APYTOM.
P.YV]I.
YMeHue CcoCTaBlIsTh IJIaH
perIeHus POoOIeMbl
40. 40. 3aKkoH ABoraapo. | YMeHue BeIUUCIATE: | K.YV /L. PazBuBaTh
MomnsipHbiii 00BeM razoB. KOJIMYECTBO BEILICCTBA, | VMeHHEe HCIONB3OBATE CIIOCOOHOCTH K
o0beM WM MacCy IO | CaMOOIICHKE Ha
peyb ISl PETYISILUA CBOETO
KOJINYECTBY BCIIECTBA, OCHOBE  KpUTEpUs
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o0BeMy WITH Macce
peareHTOB W IPOJYKTOB
pCaKIvu;

(HaxoauTh 00BEM rasa mo
U3BECTHOMY  KOJIMYECTBY
BEILECTBA (M NMIPOU3BOAMTH
oOpaTHbIE BHIYUCIICHUSA))

JICHCTBUS,

2.AIEKBaTHO HCIIOJB30BaTh
peyeBble  cpelncTBa IS
pelieHus

Pa3IMYHBIX
KOMMYHHMKAaTUBHBIX 3aj1a4,
CTPOUTHh MOHOJIOTUYECKOE

BBICKA3bIBAHUE,  BIIAJETh
JUAJIOTHYecCKOl  (opMoi
peun

ILYVY.

l.YmMeHna  ocymecTBisITh
CpaBHEHUE u

KJaccu(ukanuo, BbIOUpas
KPUTEPUH JIJI  yKA3aHHBIX

JIOTUYECKUX OIepaluii;
CTPOUTH JIOTUYECKOE
paccykieHue

P.YV]I.

YMeHne caMOCTOATEIILHO
aJI€KBaTHO OILIEHMBATH

MPaBUIBHOCTH BBIITOJHEHUS
JIEVCTBUS u BHOCHUTb
HE0OXOAMMbIE KOPPEKTUBbI

YCHENIHOCTH
y4ueOHOI
AeSITeIbHOCTH
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B HCIIOJJHEHHE KaK MO XOIy
€ro peanus3alud, TaK U B
KOHIIE TEUCTBUSL.

4]. 4]. OTHOCUTENBHAST IJIOTHOCTH | YMEHHE BeIUMCIIATH | KLYV /. YMenune OILICHUTH
ra3oB OTHOCUTEJILHYTO CBOM y4aeOHbIE
YMeHne  CcaMOCTOSITEIBHO
MJIOTHOCTH Ta30B TOCTHKCHUS
OpraHu30BbIBaTh  yueOHOE
JICHCTBUE.
ILYVYA.
YMeHnue mnpeoOpa3oBbIBATh
uHOpPMAIUI0O U3 OJHOTO
BHUJA B IPYTOMl.
P.YV].
YMeHne CcOCTaBisATh IUJIaH
perieHus NpooIeMbl
42. 42. OObemHbIE OTHOLIEHUS | YMEHUE npoBoauth | K.YV /. Pa3BuBarh
rasoB TIPH  XMMHMYECKHX | paCUCTBl ~ HA  OCHOBE |\ v, .. CIIOCOOHOCTH K
peaKmusIx ypaBHEHU peakumii, | ' CaMOOIICHKE Ha
YMETb BBIYUCJIATH: | ¢ CTPOUTH IIOHATHBIC IJIA | OCHOBE KpUTECpUs
KOJINYECTBO BCIIICCTBA, | IAPTHEPA  BBICKA3bIBAHUA, | yCIICIITHOCTH
o0beM WM Maccy Io | YUUThIBAIOUIME, 4TO | yyeOHOit
KOJIMYCCTBY BENIECTBA, | IapTHEP 3HACT W BUIAUT, 4 | 1€ATCILHOCTH
o0BbemMy WIH Macce | 4TO HeT;

pEareHTOoB W TPOIYKTOB
peakiuu (HaXOIUTh 00BEM

® 3aaBaTb BOIIPOCHI,
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raza 1o  KOJHYECTBY
BEIIECTBA, Macce WU
00BeMy OJTHOTO u3
pPEareHTOB WU MPOTYKTOB
peaKIn)

. KOHTPOJINPOBATh
JICVICTBUS TTAPTHEPA.

ILYVY]I.
YMmenue:

* OCYILNECTBIATh aHAJIHU3
OOBEKTOB C BBIAEICHUEM
CYIIECTBESHHBIX u
HECYIIIECTBCHHBIX
MPU3HAKOB,;

* OCYILIECTBJISATh CUHTE3 KaK
COCTaBJIEHHE IIEJIOTO U3
YacTeu.

P.YVI.
YMmenud:

1.Ocy1iecTBAsATH UTOTOBBIN
Y TIOIIArOBBIA KOHTPOJIb TIO
pe3yIbTaTy;

2. A TeKBaTHO
BOCITPUHUMATh OLICHKY
YUUTEIS;

3. Pasmnyater cmocod u
pe3yabTaT ACUCTBUSA
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43.

43.

Oxkcunpl:  knaccugukaius,
HOMEHKJIaTypa, CBOMCTBA,
NOJy4YeHHe, IPUMEHEHHUE.

YMeHnue HAa3bIBaTh
COCIMHCHUS  WU3yYEHHBIX
KJIaCCOB (OKCHJIOB);

OTIPEICIIATh
MPUHAJICKHOCTh BEIIIECTB
K OTpENETICHHOMY KIIaccy
coeIMHEHUHN (OKCHIaM);

XapaKTCPpHU30BaATh
XUMHNYCCKUC CBOMCTBA
OCHOBHBIX KJIACCOB

HEOPraHWYECKUX BELIECTB
(OKCHIOB);

COCTaBJISITh bopMy bl
HEOPraHUYECKUX
COCAMHEHUN  M3YYCHHBIX

KJIacCOB (OKCHUJIOB)

K.YVYA.

1. YMeHne 1oroBapuBaThCs
U TPUXOIUTh K 0O0ImeMy
pCIIEHHI0O B COBMECTHOM
JESITENBHOCTH,

2. VYMeHHE TPOIYKTHUBHO
paspemniatb KOH(MIUKTHI Ha
OCHOBE y4€Ta MHTEPECOB U

ITO3ULIUI BCEX ero
YYaCTHHUKOB

P.YVY/.

1.Ymenue YUYUTHIBATh
BBIJICTICHHBIE YUUTEIEM
OpPUEHTHUPBI [JEHUCTBUS B
HOBOM y4eOHOM
Marepuaie B
COTPYAHUYECTBE c
YUUTENEM;

2. YMeHHe IUIaHUPOBATh
CBOU JIeUCTBUSA B
COOTBETCTBHUU c
MMOCTABJIICHHOM 3ajlaued U
YCIIOBHUSIMU €€ peaTu3alyi.

LYV,

®opmHupoBaHUE
BBIPAKEHHOU
YCTOMYMBOM
y4eOHo-
II03HABATEJILHON
MOTHBALMU YYCHUS
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l. VYmenwe nOpoBOAUTH
CpaBHEHHE u
KJIaccu(uKanuio o

3aIaHHBIM KPUTEPUSIM;

2.®opMuUpOBaTh y
yYalmxcs MpeCcTaBlICHUE
0 HOMEHKJIaType
HEOPTaHUYECKUX
COCIMHEHUN
44, 44, ['mppokcuasl. OcHoBaHMA: | YMeEHHE Has3piBaTh | K.YV /. 1. YMenune
KJIaccupuKanus, COEMHEHMSI ~ M3YYEHHBIX OpPUEHTHPOBATHCS
.. | YMeHHe caMOCTOSITEIbHO
HOMEHKJIaTypa, OJIy4eHHE. | KJIacCOB (ocHOBaHMIA), Ha MOHUMaHNe
OpraHU30BbIBaTh  y4yeOHOE
OTIPEETSATh . OpUYUH ycrexa B
B3aMMOJIEICTBHE B IPyIIIe .
PUHA]JIEKHOCTh BELIECTB yueOHOM
k ompeneneaHomy kiaccy | ILYY/L NeATETBHOCTH

COEIMHEHUN
(OCHOBaAHUSM)

YMenue:

* OCYIICCTBIIATh aHAIMU3
OOBEKTOB C BBIICICHUEM
CYIICCTBEHHBIX 51
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYLIECTBJISATh CUHTE3 KaK
COCTaBJICHHE TIEJIOT0 U3
qacTeu.
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P.YVY]I.
YMmenus:

1.OcyuiecTBAsATh UTOTOBBIM
Y TIOIIaroBbId KOHTPOJIb IO
pe3yJbTary;

2. A TeKBaTHO
BOCHPUHUMATh OLICHKY
YUUTES,

3. Paszmmuare crocob wu
pe3yibTaT ICHCTBUSL

45.

45,

XUMHUYECKUE CBOMCTBA
OCHOBaHUU. Peaknus
HeWTpamuzamuu.  Okpacka

WHAUKATOPOB B IIEJIOYHOU
W HEWTpaJpHOM Cpenax.
[IprumeHeHrne OCHOBAHUM.

YMenue COCTaBJIIATh
bopmybl
HEOPTraHUYECKUX
COCAMHEHUN  HW3YYCHHBIX
KJIACCOB (ocHOBaHU);
YPABHEHUS  XUMHUYECKUX
peakuuii  (XapakTepHBIX

JIJIsSl OCHOBAHUM );

XapaKTepU30BaTh
XUMHUYECKUE CBOICTBa
OCHOBHBIX KJIACCOB

HEOPTaHWYCCKUX BEIICCTB
(ocHOBaHUI)

K.YY/.

dopMUpOBaHUE YMEHUS
paboTath B mapax.

ILYVY/.

dopMUpOBaHUE YMEHUS
HaO0JIIOaTh, NeJIaTh

BBIBOABI IIPHU TIPOBCACHHUU
OIIBITOB.

P.YVYA.

YMeHue pacrno3HaBaTh
OTIBITHBIM myTeM
OCHOBAHUS, ONUCHIBATH

dopmMupoBaHue

HHTCPCCa K HOBOMY

peaMETy
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XUMHUYIECKUE peakiuu,
HaOmolaeMble B XOJIe
HKCIIEPUMEHTA.
46. 46. AmMdortepubie okcunbl U | YMeHue xapaktepuzoBaTh | K.YY L. 1.Ymenue
TUAPOKCHU/IBI. XUMUYECKUC CBOICTBa OpHEHTHUPOBATHCS
YMEHHE  CaMOCTOSITEIIBHO
OCHOBHBIX KJIACCOB Ha MOHWMAaHUE
OpraHu30BbIBaTh  yueOHOE
HEOPTaHUYECKUX . INpUYMH  ycrexa B
9 B3aMMOJICUCTBHE B TPYTIIIC. .
COeINMHEHNH y4eOHOM
(am(poTepHBIX ILYVA. JESTEIIbHOCTH;
HEOPTaHUYECKUX
p 8 YMeHnune mnpeoOpa3oBbIBATSH | 2. YyebHOo-
COCTMHEHU ) .
MHPOPMALMIO U3 OJHOIO | 103HABATENbHBINA
BHUJA B JIPYTOM. WHTEPEC K HOBOMY
P.YVI yueOHOMY
MaTtepuanty u
YMeHue COCTAaBIATh IUIAH | crjoco0aM  pelleHHs
pelieHus MpooIeMBI. HOBOI YaCTHOM
3a/1auu
47. 47. Kucnorsr. Cocras. | YMeHue Ha3piBaTh | K.YV /. 1.Pa3zButue
Knaccuduxarus. COCIMHCHUS  M3yYEHHBIX BHYTpCHHEH
rxcan . y 1. YMmeHue noroBapuBaThbCs yp
Howmenknatypa. [lonyuenue | kjaccoB (KUCIOT); MO3ULUH
U TPUXOJUTH K 0O0IeMy
KHCJIOT. - | IIIKOJIbHUKA Ha
OTIPENEIATh pPEIICHUI0O B COBMECTHOM
YPOBHE
MPUHAJICKHOCTH BEIIECTB | IEITEIbHOCTH;
MOJIOKUTEITHHOTO
K ONpEICICHHOMY KJIacCy
2.YMmeHue NPOAYKTHUBHO | OTHOIICHUS K

COEMHEHUN (KUCIIOT);

paspemarh KOH(MIUKTHI Ha

IIKOJIC, ITOHMMAaHHA
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yMeHUe COCTaBJISATh
(bopmybl
HEOPTraHUYECKUX
COCIMHEHUN  HU3y4YEHHBIX
KJIACCOB

OCHOBC Yy4C€Ta MHTCPCCOB U

O3 BCEX ero
YYaCTHUKOB

ILYV/.

1.Ymenue MIPOBOJUTH
CpaBHEHHE "
KJIacCU(UKALIUIO o
3aJIaHHBIM KPUTEPUSIM;

2. dopmupoBath y
YYAIIUXCS MPEICTaBICHUE
0 HOMEHKJIaType
HEOPTraHUYECKHUX
COCIMHEHUN

P.YV/.

1.Ymenune YUYUTHIBATH
BBIJICJICHHBIE YUHUTEJIEM
OpPUEHTHUPBI JIEUCTBHS B
HOBOM y4eOHOM
Marepuae B
COTPYAHUYECTBE C
YUHUTEIIEM;

2. YMeHHe IUIaHUPOBATh
CBOM  JIEUCTBUA B
COOTBETCTBUU C

HEOOXOIMMOCTH
YYCHUS,
BBIPOKCHHOTO B
npeo0IafaHuu
y4eOHo-
MO3HaBaTEIbLHBIX
MOTHBOB n
MIPEANOYTCHUN
COLIMAJIBHOTO
criocoba
3HAHUU;

OLCHKH

2.@opMHUpOBAHUE
BBIPAKEHHOU
YCTOMYHNBOM
y4eOHO-
ITO3HABATEIILHOU
MOTHBAIUU YUYECHHUS.
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HOCTAaBJIEHHOW 3ajgaduerl u
YCJIOBUSMHU €€ peaIU3alUH.

48.

48.

XUMHUYECKUE
KHUCJIOT

CBOMCTBA

VYMeHue coCcTaBIATh

YpaBHEHHUS  XUMHUUYECKUX
peaKuuii,
XapaKTePU3YyIOITUX
XUMHYECKHE CBOICTBa
KHCJIOT;

YMEHHUE pacro3HaBath
OITBITHBIM MyTeM

pacTBOPLI KUCJIOT U

mejao4Yen

K.VV/I.

1.Ymenne HCIOJIb30BaTh
peUb I PETYJIISALNU CBOETO
JICUCTBUS,

2.AleKBaTHO MCHOOJb30BaTh
peueBbIe  CpEACTBA  JUIA
pelICHUs

Pa3InYHbIX
KOMMYHHKAaTUBHBIX 3ajia4,
CTPOUTH MOHOJIOTHYCCKOC

BBICKa3bIBaHUE, BJIAJIETH
JUAJIOTHYEeCKO  (opMoit
peun

P.YV]I.

YMenue caMoCTOSTEIBHO
aJI€KBaTHO OLICHUBATH

MPaBUILHOCTH BBIMOJTHEHUS
JIEVCTBUS u BHOCHUTH
HEO0OXOAMMbIE KOPPEKTUBBI
B HCIIOJHEHHUE KaK M0 XOIy
€ro peanus3aluu, Tak U B

1.Ymenue
OpPUEHTHUPOBATHCS
Ha ITIOHUMAaHUeE
NpUYMH yCIiexa B
y4eOHOM
JEeITEJIbHOCTH;

2. YuebHo-
MMO3HAaBATEIbHBIN
HHTEpEC K HOBOMY
yueOHOMY
MaTepHuary 51
croco0aM  perieHus
HOBOU JaCTHOU
3a7a4un
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KOHIIE TEUCTBUSL.

ILYYA.
YMmeHue: OCYUIECTBIISTh
CpaBHEHUE u
KJaccu(uKaIuto,
BBIOWpAst KpPUTEpUU IS
yKa3aHHBIX JIOTHYCCKUX
OIepaLnii;
CTPOUTH JIOTUYECKOE
paccykeHue
49. 49. Conu. Knaccuduxkanus. | Ymenue coctaBiATh | K.YVY/I. 1.Pa3zButue
Homenknatypa. CrnocoObl | hopMyIibl 1. Verme: BHYTPEHHEU
HOJYUYCHHS COJICH HCOPTaHUYECKUX ' ' MO3MIINN
COeIUHEHUN M3YUYCHHBIX | ¢ CTPOUTH IOHATHBIC IJIA | IIKOJIbHUKA Ha
KJ1accoB (coJiei); IapTHEPa  BBICKA3bIBAHHUS, | ypOBHE
YYHUTBIBArOMIUE, 4TO | MOJIOKHUTEIIHLHOTO
yMEHUE Ha3bIBAThH
nMapTHEp 3HAECT W BUJAWT, a | QTHOIICHUS K
COCIMHCHUS  M3yYEHHBIX _
. YTO HET; IIKOJIe, TTOHUMAaHUS
KJ1accoB (coeit); 5
HE0OXOIUMOCTH
* 33/1aBaTh BOTIPOCHI; A
OTIPENEIATh YYCHMS,
MIPUHAJICKHOCTH BEIIECTB | * KOHTPOJUPOBATH | BRIpaKEHHOTO B
K OIpEIEIEHHOMY KIJIacCy | ACMCTBUS MapTHEpa. npeobIafaHuu
coeIMHEeHUH (conei); LYY/ y4eOHo-
MO3HABATEILHBIX
yMEHUe COCTaBJIATH 03 ©
MOTHBOB u
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(bopmybl
HEOPraHUYECKHUX
COeIMHEHUN

YMmenue:

* OCYILNECTBIATh aHAJIHU3
OOBEKTOB C BBIACICHUEM
CYIIECTBEHHBIX u
HECYIIECTBECHHBIX
MPU3HAKOB;

* OCYLIECT BIATH CHUHTE3
KaK COCTaBJIEHHUE 1IEJIOTO U3
YacTeu.

P.YV]I.
VYMeHe us:

1.OcymecTBAsITH UTOTOBBIN
Y TIOIIaroBbId KOHTPOJIb 1O
pe3yJabTary;

2. AnekBaTHO
BOCHPUHHUMATh OIIEHKY
YUUTEJIS;

3. Pasmmuare croco0d wu
pe3yabTaT ACUCTBUSA

MPEAMOYTEHUN
COIIMAJILHOTO
crocoda
3HAHUM;

OLICHKH

2.DopMHUpPOBAHUE
BBIPAKECHHOU
YCTOMYMBOM
y4eOHo-
MMO3HABaTEIbHOU
MOTHBAIUU YUYCHHUS.

50.

50.

CsoiicTBa cojien

YMeHue XapakTepu3oBaTh
CBONCTBA U3YYECHHBIX
KJIACCOB HEOPTaHWYECKUX
BEILIECTB (CoJiei);

K.VY]I.

YMeHne caMOCTOATEIILHO
OpraHU30BbIBAaTh  yueOHOE

Pa3BuBath

CITOCOOHOCTh K
CaMOOIICHKE Ha
OCHOBE  KpuUTepus
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YMCHHC COCTAaBJISITb

ypaBHEHUSI
peaKuuii,
XapaKTEePU3YIOLINX
XUMHYECKHE CBOMCTBA
coJiei

XUMHUYCCKHUX

B3aNMOJICUCTBUE B TPYIIIIE.
ILYV/.

YMeHue mnpeoOpa3zoBbIBAThH
uH(OpPMAIMI0O U3 OJHOTO
BHUJA B IPYTOM.

P.VV/I.

YMeHHE COCTaBIATh IIJIaH
pelIeHus IpoOJIeMBI.

YCHENIHOCTH
y4ueOHOI
AeSITeIbHOCTH

ol.

ol.

['eHeTnueckast CBA3b MEXKIY
OCHOBHBIMH KJaccaMu
HEOPTaHUYECKUX
COCIMHEHNH

YMeHHeE: XapaKTepu30BaTh
XUMHUYECKUE CBOICTBA
OCHOBHBIX KJIaCCOB
HEOPTraHUYECKUX BEUIECTB;

ONPEAEHATH
MIPUHAJIJICKHOCTh BEIIECTB
K ONPEIEIICHHOMY KJIACCy
COeINHEHNH

COCTaBJIISITh bopMy bl
HEOPTaHUYECKHUX
COCIVUHEHNN  U3Yy4YEHHBIX
KJIACCOB

K.YV].

1.YMeHne  MCmoiab30BaTh
peyb IS PETYJISILUA CBOETO
JICHCTBUS,

2.ATeKBaTHO HCIIOJb30BaTh
peYeBbIe  CpEACTBAa  JUIA
pelIeHust

Pa3InYHbIX
KOMMYHHKAaTUBHBIX 3ajia4,
CTPONUTH MOHOJIOTHYCCKOC

BBICKA3bIBaHUE, BIIA/ICTh
TaIOTHYecKor  opmoi
peun

P.YVY .

I. OpueHranusa Ha
MOHUMaHUEe TPUYNH
ycrexa B y4eOHOM
NEeSTEHHOCTH;

2. YuebHo-
MMO3HaBaTEIbHBIN
WHTEPEC K HOBOMY
yueOHOMY

Marepuany u
croco0aM  perieHus
HOBOM YaCTHOM
3a7a4u
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VYMeHne CcaMOCTOSITEIbHO
aJICKBaTHO OIICHUBATH
MPaBUJILHOCTH BBITIOJHECHUS
JICUCTBUSA u
HEO0OXOIMMbIE KOPPEKTUBBI
B HCITOJJHEHHUE KaK MO XOIy
€ero peanu3alud, TaK U B
KOHIIE JICHCTBUS.

BHOCUTH

ILYVY.

YMeHue: OCYIIECTBIISITh

CpaBHEHUE U

KJIacCU(HUKALHUIO,

BbIOMpas KpUTEpUU IS

yKa3aHHBIX JIOTHYECKHIX

OIepaLuii;

CTPOUTH JIOTUYECKOE

paccyxaeHue

52. 52. [Ipaktuueckass padora Neb. | Ymenue npumensats | K.YV, 1. Opwuenrtanus Ha

Pemenue AKCIIEPU- | TOJTYUYEHHbIE 3HAHMS MJIs NOHMMAaHUE TNPUYHUH

YMeHus paboTath B mapax. .
MEHTAJIBHBIX 337a4 M0 TeME | peUICHUs]  MPAKTUYSCKUX ycnexa B y4eOHOI

«OCHOBHEIE
HEOPraHUYECKHUX
COCIMHEHU)

KJIaCChbl

3ajiay, co0oIas mpaBuiIa
0e30macHOro 0OpaIIeHus ¢
BEII[CCTBAMHM

LYV,

VYMenuns HaO0JII0aTh,
JeIaTh BBIBOJIBI pu
MIPOBE/ICHUH OITBITOB.

ACATCIBbHOCTH,

2. YuebHo-
MO3HAaBaTEIbLHBIN
MHTEPEC K HOBOMY
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P.YV/. y4eOHOMY
MaTepuat u
YmMmeHnue pacno3HaBaTh pHaity
croco0aM  perieHus
OTBITHBIM TyTEM KJIACCHI - -
HOBOW YaCTHOU
HEOPTaHWYECKUX BEUIECTB,
3a/layu
ONMKCHIBATH  XHUMHUYECKHE
peaknuu, HaOIIOJaeMbIe B
X0/1€ IKCIIEPUMEHTA.
53. 53. [ToBropenune u o6oOmeHue | 1.3akperienne 3Hanuii u | K.YY/. 1. Ymenue
no Teme «Baxuelue | pacueTHBIX HaBBIKOB Yy4- OpPUEHTHUPOBATHCS
YMEHHE  CaMOCTOSITEIBHO
KJIACChl ~ HEOPTaHWYECKHX | Col. Ha TOHNMAaHHE
. OpraHU30BbIBaTh  yueOHOE
COEJIMHEHUI» . NpUYMH  ycIliexa B
2.YmeHune pemarh | B3aUMOJICUCTBUE B IPYyIIIE .
THTIOBBIC MIPUMEPHI yueOHo#
ILYVY. JEeSATCIbHOCTH

KOHTPOJILHOM paOOTHI.

YMenue:

* OCYIIECTBISATH aHAJIU3
OOBEKTOB C BBIACICHUEM
CYIIECTBEHHBIX u
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYLLIECTBJISATh CUHTE3 KaK
COCTaBJICHHE TIEJIOT0 U3
qacTeu.

P.VV/I.
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YMenus:

1.OcyuiecTBAsATh UTOTOBBIM
Y IIOIIAroBbId KOHTPOJb IO
pe3yybTaTy;

2. A TeKBaTHO
BOCIPUHUMATh OIICHKY
YUUTEII;

3. Paszmuyare cmoco0d u
pe3yybTaT JCUCTBUS

o4.

54,

Kontponsnas pabora No3
no teme: «OCHOBHBIE KJac-
CBI HEOPTaHUYECKUX
COCIVHEHNI.

YMmenue OBJIAJICHUS
HaBbIKAMU KOHTPOJSL H
OLICHKH CcBOEH
JIeSITEIbHOCTH, yMEHHE
MPEIBUAETh  BO3MOKHBIC
MMOCJIECTBUS CBOHX
JICUCTBUMN

K.YVY].

YMeHue  caMOCTOSITENbHO
OpraHU30BbIBaTh  yueOHOE
JIEUCTBUE.

ILYVYA.

YMenue mnpeoOpa3oBbIBATh
uH(OpMAIMI0O U3 OJHOIO
BHUJa B APYTOM.

P.YVYA.

YMeHue COCTaBJATh IUIaH
perIeHus POoOIeMbl

YMmenune OIIEHUTH
CBOU yueOHbIE
TTOCTUKECHUSA

Paszpnes 2. Ilepuoanyecknii 3aK0H U epUOAMYECKas cucTeMa XxumMmuueckux djieMmeHToB .M. MenneneeBa. Ctpoenue

aroma (7 4acoB)
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55.

Knaccuduxarus
XUMUYECKAX  DJIEMEHTOB.
[TonsiTue 0 rpymmax
CXOJHBIX DJIEMEHTOB.

YMeHue XapaKTCPHU30BATH
Ba)XXHCHUIIIME XUMHUYCCKHUE
IIOHATHA: XUMHYECKUI
QJICMCHT, KH&CCH@HK&HHH
BCIICCTB

K.VV/I.

1. YMeHne 1oroBapuBaThCs
U TPUXOIUTh K 0O0ImeMy
pCIIEHHI0O B COBMECTHOM
JESITENBHOCTH,

2.YMmeHue IPOJIYKTUBHO
paspemniatb KOH(MIUKTHI Ha
OCHOBE yueTa UHTEPECOB U
MO3ULIAN BCEX ero
YYaCTHUKOB

LYY/

1. dopmupoBaTh yMEHHE
NPOBOAWTH CpPaBHEHUE U
KJIacCU(PUKALIMIO o
3aJJaHHBIM KPUTEPUSIM;

2.@opMHpPOBATH y
y4aumxcsi MpeacTaBICHUE
0 HOMEHKJIaType
HEOPTaHUYECKHUX
COEJIMHEHUMN.

P.VV]I.

1. VYmeHuwe  y4yuTHIBaTh
BBI/JICTICHHBIE YUUTEIEM
OpPUEHTHUPHI JEUCTBUSA B

1.Pa3Butne
BHYTPEHHEHN
MO3HIINHU
HIKOJIBbHUKA Ha
YpOBHE
MOJIOKUTEIIBHOTO
OTHOILIEHUS K
IIKOJIC, ITOHUMAaHUS
HEOO0XOIMMOCTH
yUCHUS,
BBIPAKEHHOTO B
npeodIalaHu
y4eOHo-
MMO3HAaBaTEIbLHBIX
MOTHBOB u
MIPEANOYTCHUN
COILIMAJILHOTO
criocoba
3HAHUM;

OLICHKH

2.@opMHpOBaHUE
BBIPAKEHHOU
YCTOWYHNBOU
y4eOHO-
I103HABaTEIbHOU
MOTHBAIlUU YUCHUS
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HOBOM y4eOHOM
Marepuaie B
COTPYIHUYECTBE C
YUYUTENEM;

2. YMeHHe MIaHUPOBATh

CBOH JICHCTBUA B
COOTBETCTBUU C
OCTaBJIEHHOM

3aJa4eii W YCJIOBHSMH €€
peanu3aluy.

56.

[lepnognueckuit 3akoH /.
N. Menneneesa.

YMeHue XapakTepu3oBaTh
OCHOBHBIE 3aKOHBI XMMUMU:
MIEPUOANYECKUM 3aKOH.

K.YV .
1. YMmenue:

* CTPOUTH MOHSITHBIC IS
IapTHEpPa  BBICKA3bIBAHUS,
YUYUTHIBAIOIIIUE, 4TO
MApTHEP 3HAET U BUIUT, a
YTO HET;

¢ 3alaBaThb BOIIPOCHI;

. KOHTPOJIUPOBATH
JICVCTBUS ITApTHEPA.
ILYVY/.

Ymenue:

1.Opuenranusa  Ha
MOHUMaHUEe TPUYNH
ycrexa B y4eOHOM

JIEATEIILHOCTH;
2. YuebHo-
MMO3HAaBATEIbHBIN
WHTEPEC K HOBOMY
yueOHOMY
MaTepuany u
croco0aM  perieHus
HOBOH YyacTHOM
3a71a4u
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* OCYIIECTBISATH aHAJIHU3
OOBEKTOB C BBIACICHUEM
CYIIECTBEHHBIX u
HECYIIECTBEHHBIX
[IPU3HAKOB,;

* OCYIIECTBISATh CUHTE3 KaK
COCTaBJIEHME [E€JOr0 U3
qacTeu.

P.YV]I.
YMmenus:

1.OcymecTBAsITH UTOTOBBIN
Y TIOIIAroBbld KOHTPOJIb 1O
pe3ynbTary;

2. AnekBaTHO
BOCIIPUHUMATh OLICHKY
YUUTEIS;

3. Paznuuate cmocob
pe3yabTaT JCUCTBUSA

S7.

[lepuonnueckas  tabnuna
XUMHUYECKUX HJIEMEHTOB
(xopoTkast popma): A- u b-
TPYIIbI, TEPUOJIBI.

YMenune 00BSCHATH
3aKOHOMEPHOCTH

N3MCHCHHUS CBOICTB
BJIEMEHTOB B Mpeaenax
MaJIbIX MIEPUOI0B u

K.VY/I.

1. YMenue nmoroBapuBaThCs
U TPUXOJUTH K oO0IeMy
pPELIEHUI0O B COBMECTHOMU
JIeSITETHOCTH;

1.Pa3zButue
BHYTPEHHEN
MTO3ULINHU
LIKOJIbHHAKA
YPOBHE
MTOJIOKUTEIBHOTO

Ha
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INIaBHBIX ITOATPYIIIT

2.YmeHune IIPOYKTUBHO
paspemarh KOH(JIMKTHI Ha
OCHOBE YY€Ta UHTEPECOB U

O3 BCEX ero
Y4aCTHUKOB

ILYY.

1.Ymenune IIPOBOJINTH
CpaBHEHUE u
KJIaCCU(UKALIUIO o

3aIaHHBIM KPUTEPUSIM;

2. dopmupoBaTh y
yYamnmxcsi MIpeacTaBiICHUE
0 HOMEHKJIaType
HEOPTaHUIECKUX
COCIMHEHUN

P.YVYA.

1.Ymenue YUYUTHIBATh
BBIJICIICHHBIC yUHUTENIEM
OPUEHTHUPBI JIEUCTBUSA B
HOBOM y4ueOHOM
Marepuaie B
COTPYIHHYECTBE C
YUHTEIICM;

2. YMeHHe IUIaHUPOBATh

OTHOILIEHUS K
IIKOJIE, ITOHUMAaHUS
HEOOXOIUMOCTH
YYCHUS,
BBIPAKECHHOTO B
npeo0IalaHuu
y4eOHo-
IMO3HABATECIBLHBIX
MOTHBOB 51
MIPEANOYTCHUN
COILIMAJILHOTO
crocoba
3HAHUU;

OLICHKH

2.@opMHUpOBAHUE
BBIPAKECHHOU
YCTOMYHNBOU
y4eOHo-
IT03HABATEIILHOU
MOTHBAILINU YUEHUS.
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CBOU JICUCTBUS B
COOTBETCTBHUU c
OCTaBJIEHHOW 3ajgauerl u
YCIIOBHSIMH €€ peau3alii.

58.

Crpoenue aroma. CocrtaB
aTOMHBIX suep. M30Tomsl.
XUMHUUYECKUM DJIEMEHT —
BHJI aTOMa C OJMHAKOBBIM
3apsiAoM sapa

YMenue OOBSICHATD:
bu3nuecKuit CMBICJI
aTOMHOTO  (TTOPSKOBOTO)
HOMEDpA XUMHUYIECKOTO
AJIEMEHTA, HOMEpPOB
rpynmnel ¥ Tepuoja, K
KOTOPBIM AJIEMEHT
MPUHAJICKUT B

MIEPUOANYECKON CUCTEME.

K.YY.
1. YMmenue:

* CTPOUTH MOHSTHBIC ISt
MapTHEpA  BBICKA3bIBAHUA,
YUYUTHIBAIOIIIHE, 4TO
MapTHEp 3HAECT W BUAUT, a
YTO HET;

¢ 3a1aBaThb BOIIPOCHI;

. KOHTPOJIUPOBATh
JIEVCTBUS ITapTHEPA.
ILYVY/.

Ymenue:

* OCYIIECTBIISTH aHAIH3
OOBEKTOB C BBIICICHUEM
CYIIIECTBEHHBIX 51
HECYIIECTBEHHBIX
MIPU3HAKOB;

®* OCYHICCTBIIAATE CUHTE3 KakK
COCTAaBJICHHUEC LCJIOI'0 H3

Pa3BuBath
CIIOCOOHOCTH K
CaMOOIICHKE Ha
OCHOBE  KpHUTEpHS
YCIIeITHOCTH
y4ueOHOM
NEeITEILHOCTH
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JacTeu.
P.YV]I.
YMmenus:

1.Ocy1iecTBasITh UTOTOBBIN
Y TIOIIaroBbI KOHTPOJIb IO
pe3yJbTary;

2. AleKkBaTHO
BOCIIPUHUMATh OLICHKY
YUUTEIS;

3. Pasmmuare croco0d wu
pe3yJbTaT JeUCTBUS

59.

Pacnonoxenne 31eKTpoOHOB
1o SHEPreTUYECKUM
YPOBHSIM. CoBpeMeHHas
dbopmynupoBKa
NEPUOINYECKOTO 3aKOHA

YMenune
XapaKTepU30BaTh:
XUMHUYECKHE DIIEMEHTHI

(0T BOmOpOJA 10 KaJbIIUS)
Ha OCHOBE UX IOJOXKCHUS
B MEPUOJINYECKON CUCTEME
JI.M.Menpaeneena u
OCOOEHHOCTEW  CTpOEHUs
UX aTOMOB, COCTaBJISATH
CXEMbl CTPOCHHS aTOMOB
nepBeix 20  2JIEMEHTOB
MIEPUOAUYECKON CUCTEMBI

K.YVY.

1. YMenue moroBapuBaThCs
U TPUXOJUTH K 0O0IeMy
pPEIIEHUI0O B COBMECTHOMU
JIeSITETHOCTH;

2.YMeHHe  TPOIYKTHUBHO
paspemniatb KOH(MIUKTHI Ha
OCHOBE y4€Ta MHTEPECOB U
MO3ULIAN BCEX ero
YYaCTHUKOB

LYV,

1.Pa3Butne
BHYTPEHHEU
MO3UIIAN
ITKOJIbHUKA Ha
YpPOBHE
MOJIOKUTEJIHHOTO
OTHOILICHHUS K
IIKOJIe, TOHUMAaHUS
HEO0OXOIMMOCTH
YUCHUS,
BBIPXKCHHOTO B
npeo0Ia aHuu
y4eOHo-

72




1. ®opmupoBaTh yMEHHE
MNPOBOJUTh CpPAaBHEHHE U
KJIaCCU(PUKALIUIO o
3aJIaHHBIM KPUTEPHSIM;

2.®opMuUpoOBaTh y
yYamnmxcsi MIpeacTaBiICHUE
0 HOMEHKJIaType
HEOPTaHUYECKUX
COCIMHEHUM.

P.YVYA.

l. VYmeHue yuyUTHIBATH
BbIJICJICHHBIE yUUTEIEM
OpPUEHTHUpPBI JEHUCTBUS B
HOBOM y4eOHOM
Marepualie B
COTPYIHHYECTBE C
YUUTENIEM;

2. YMeHHE IUIaHUPOBATh

CBOU JICUCTBUS B
COOTBETCTBUU c
MOCTaBJICHHOM

3aa4el U YCIIOBUSIMH €€
peann3anuu.

MO3HaBaTEIbLHBIX
MOTHBOB
MIPEANOYTCHUN
COILIMAJILHOTO
crocoda
3HAHUM;

2.DopMHUpPOBAHUE
BBIPAKEHHOU
YCTOMYMBOU
y4eOHo-
MO3HABATEIbHOU

OLICHKH

MOTHUBAIINN YUCHUSA

60.

3HaYeHUE NEPUOINYECKOTO

YMeHue

IIOHUMATh

K.VY/I.

1. MoTuBanus
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3aKOHa.
OCTUKECHUS
Menneneena

Hayunbie

A N

OCHOBHBIE€ 3aKOHBI XMMUHU:
MEPUOTUYECKHI 3aKOH,
€ro CyUIHOCTb ¥ 3HAUCHUE

1. YMmenue:

* CTPOWUTH TOHATHBIC IS
MapTHEpPa  BBICKA3bIBAHUS,
YUYUATBIBAIOIIHE, 4TO
MapTHEP 3HAECT WU BUAUT, a
YTO HET;

® 3a/1aBaThb BOIIPOCHI;

. KOHTPOJIMPOBATh
JICVICTBUS TTApTHEPA.
ILYVY.

YMmenue:

* OCYIIECTBIATH aHAJIHU3
OOBEKTOB C BBIACICHUEM
CYIIECTBEHHBIX u
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYNIECTBJIATh CUHTE3 KaK
COCTaBJICHME IEJIOTO0 U3
qacTe.

P.YVI.
YmMmenus:

1.Ocy1iecTBasITh UTOTOBBIN

HAay4YEeHUsl NPEIAMETY
XUMUS

2.Pa3BuBarh
YyBCTBO  T'OPAOCTH
3a POCCUHCKYIO
XUMHYECKYIO HAYKY

3.HpascTBeHHO-
ATUYECKOE
OLICHUBAHUE
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Y IIOIIAroBbId KOHTPOJb IO
pe3ynbTary;

2. A TeKBaTHO
BOCIPUHUMATh OIICHKY
YUUTEIS;

3. Pazmmuate cnocob® wu
pe3yybTaT JCUCTBUS

61.

[ToBTOpeHue u 0060O0IIEHUE
no teme: llepunonnueckuit
3aKOH U TepUOIUYecKast
crcremMa XUMHYECKUX

AJIEMEHTOB 1. .
Menpeneena. Ctpoenue
aToma.

1.3akperieHue 3HaHUN U
pacyYeTHBIX HAaBBIKOB yU-
csl.

2.YmeHune pemarp
TUIIOBBIE IPUMEPHI.

K.YV].
YMenune CaMOCTOATECIIBHO
OpraHMu30BbIBATb yqe6Hoe

B3aMMO/JICHCTBUE B IPYIIIIE
ILYYA.
YMeHnue:

* OCYIICCTBJIATh aHaJIM3
OOBEKTOB C BBIACICHUEM
CYIIECTBESHHBIX u
HECYIIIECTBCHHBIX
MPU3HAKOB,;

* OCYIIECTBJISATh CUHTE3 KaK
COCTaBJIEHME IIEJIOTO U3
YacTeu.

P.VV/I.

1. Ymenue
OPUCHTHPOBATHCS

Ha ITOHUMAaHHE
IPUYUH  ycIexa B
yueOHOI
JIEATEILHOCTH
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YMenus:

1.OcyuiecTBAsATh UTOTOBBIM
Y IIOIIAroBbId KOHTPOJb IO
pe3yybTaTy;

2. A TeKBaTHO
BOCIPUHUMATh OIICHKY
YUUTEII;

3. Paszmuyare cmoco0d u
pe3yybTaT JCUCTBUS

Paznen 3. Ctpoenne BemecTBa. XuMu4eckast

CBSI3b. (7 4acos)

62.

1.

DJIEKTPOOTPHUILIATEIILHOCTh
XAMHWYECKHUX DJICMCHTOB

YMeHue OOBICHSATH
XUMHUYECKHUE [IOHATHS:
AIEKTPOOTPHUIIATEIIBHOCTD
XAMHUYECKHUX  DJIEMEHTOB,
XAMHUYECKas CBA3b, NOH

CpaBHeHue,
COIOCTaBJIEHUE,
KJ1accuuKaIus,
paHXXUpOBaHUE OOBEKTOB
1o OJTHOMY WIH
HECKOJIbKUM
PeI0KEHHBIM
OCHOBAHMSIM, KPUTEPUIM

K.YV].

1.YMeHue  ucmoib30BaTh
peub I PETYJISALMU CBOETO
JIeHCTBUS,

2.AIeKBaTHO HCIIOJB30BaTh
peyueBble  CpeAcTBa s
pelIeHust

Pa3InYHbIX
KOMMYHHKAaTUBHBIX 3a/1a4,
CTPONUTHh MOHOJIOTHYCCKOC

BBICKA3bIBAHUE,
UAJIOTUYECKOHN

BJIAJICTh
dbopmoit

Pa3BuBath
CIIOCOOHOCTH K
CaMOOIICHKE Ha
OCHOBE  KpUTEpUs
YCIEIHOCTH
y4ueOHOM
JEeSITETbHOCTH

76




peun

P.YVI.
YMmenue CaMOCTOATCIIBHO
AJICKBATHO OLICHUBATDH

MPAaBHJIBHOCTH BBITIOTHEHUS
JNEUCTBUS M BHOCHUTH
HEO0OXOMMbIE KOPPEKTUBBI
B UCIIOJHEHUE KaK MO XOIy
€ro peajau3aluu, Tak U B
KOHIIE ICUCTBHS.

ILYVYA.
Ymenue: OCYIIECTBIISITH
CpaBHEHHE "
KJ1accu(uKanuto,
BBEIOMpAsl KPUTEPUH IS
yKa3aHHBIX JIOTUYECKUX
oreparuu;
CTPOUTH JIOTHYECKOE
paccyxaeHue
63. KoBasentHas CBA3b. | YMeHHE 00bscHATh | K.YV /. 1.PazButne
HonspHast n  HEMONAPHAS | 1oy XUMUYECKast BHYTpCHHEH
KOBAJICHTHBIC CBSI3H 1. YMeHue moroBapuBaThCs
CBsI3b, KOBAJICHTHAsI CBSI3b MO3UIIAN
. U TPUXOJUTH K 0O0IeMy
u e€  Pa3sHOBUIAHOCTH - | IIKOJIbHUKA Ha
pPEIICHUI0O B COBMECTHOM
YpOBHE
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(mossipHast ¥ HEMOJIAPHAs);

IOHUMATh
oOpa3oBaHMUsI
KOBAJICHTHOM CBSI3H;

MCXaHHN3M

YMETh OIPENEIATh:  TUI
XUMUYECKOM  CBS3U B
COETMHEHUAX

JICSITCIIbHOCTH;

2.YMeHue  NIPOIYKTUBHO
paspemarh KOH(JIMKTHI Ha
OCHOBE y4eTa WHTEPECOB M
TIO3UITHIA BCEX ero
YYaCTHHKOB

LYV,

1. d®opmupoBaTh yMEHHE
MPOBOJIUTH CpPAaBHEHHE U

KJIaCCU(PUKALIUIO o
3aIaHHBIM KPUTEPUSIM;
2.®opMHpPOBATH y
yYaIlUXCS MpPEeCTaBICHUE
0 HOMEHKJIaType
HEOPTraHUYECKUX
COEIMHEHU.

P.YVYA.

l. VYMeHue yuyUTHIBATH
BbIJICIICHHbBIE yUHUTENIEM
OpPUEHTHUPHI JEUCTBUSA B
HOBOM y4eOHOM
Marepuase B
COTPYIHHYECTBE C
YUHUTEIIEM;

MTOJIOKUTEIIBHOTO
OTHOILIEHUS K
MIKOJE, IMOHUMAaHHUS
HEOOXOIMMOCTH
YUCHMS,
BBIPXKEHHOTO B
npeo0IaflaHuu
y4eOHo-
MMO3HAaBaTEIbLHBIX
MOTHBOB 51
MIPEANOYTCHUN
COILIMAJILHOTO
criocoba
3HAHUM;

OLCHKH

2.@opMHpOBAHUE
BBIPAKEHHOU
YCTOMYHBOM
y4eOHo-
MO3HABATEIbHOU
MOTHBAIUU YYCHUS
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2. YMeHHE IUIaHUPOBATh

CBOH JIEHCTBUSA B
COOTBETCTBUU C
OCTaBJIEHHOM

3aJa4eii W YCJIOBHSMH €€
peann3aluy.

64.

HMonHas cBA3b

VYMmeunue

MOHUMATh MEXaHU3M
00pa3oBaHUs CBSI3H;

YMETh ONPEACNATh:  THII
XUMHYECKOU CBSI3U B
COEIMHEHUIX

K.YVY.

1.YMeHue  MCIOJIB30BaTh
peyb ISl PETYJIISILUA CBOETO
JICUCTBUS,

2.AeKBaTHO HCIIOIB30BaTh
peYeBbIC€  CpEACTBA  JUIA
peLIeHUS

Pa3INYHbIX
KOMMYHHKAaTUBHBIX 3ajia4,
CTPOUTH MOHOJOTHYCCKOC

BBICKA3bIBaHUE, BIIAJICTh
IUaoTudeckon  gopmoi
peun

P.VV]I.

YMeHue caMoOCTOATEIHHO
aJ€KBaTHO OLIEHMBATh
MPABUWJIBHOCTh BBITIOJIHEHUS

1.YMmenue
OPUECHTUPOBATHCS
Ha MTOHUMAaHHE
IMpUYMH ycIexa B
y4ueOHOM
JESITCILHOCTH,

2. YuebHo-
MMO3HaBaTEIbHBIN
WHTEPEC K HOBOMY
yueOHOMY

Marepuany u
croco0aM  perieHus
HOBOM YaCTHOM
3a7a4u
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JICUCTBUSA u BHOCHUTH
HEO0OXOUMBbIE KOPPEKTHUBbI
B MCIIOJJHEHHUE KakK MO X0y
€ro peanu3aluu, TaKk U B
KOHIIE JEUCTBUSL.

ILYVY/.
YMenue: OCYILECTBIISITh
CpaBHEHHUE u
KJaccudukauto,
BBIOWpass KpPUTEPUU  JIS
yKa3aHHBIX JIOTUYECKUX
OTepanmii;
CTPOUTH JIOTHYECKOE
paccyKieHue
BajeHTHOCTP M CTEIIEHB
65. OKUCICHILS. Tpasig YMenue K. YVYII. Pa3BuBath
onpeaeIeHUs CTeTIeHEH CIIOCOOHOCTD K
OKUCJICHUS DJIIEMECHTOB OoIIpCACIATE BaJICHTHOCTD 1.Ymenne HUCIIOJIB30BATH
CaMOOIICHKE Ha
U CTENEHb OKHCJIEHUS | pe€Ub JJIsl PETYJISLAN CBOETO
. OCHOBE KpUTEpUst
2JICMEHTOB B | ICUCTBU;
YCHEUTHOCTH
COCINHCHUSAX; .
2.ATeKBaTHO HCIIOJB30BaTh yueOHOI
COCTaBJISITh: dbopMyIIBI | peueBBIe  CPEACTBA IS | NesITeIBHOCTH
M3yYEHHBIX KJIACCOB | pEIICHUSA
HEOPTaHUYECKUX
. Pa3IMYHBIX
coeMHeHU  (OMHApHBIX

COCIMHEHUN 10 CTEIEHU

KOMMYHHKAaTHUBHBIX 3ajiay,
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OKHUCIICHUS)

CTPOUTH MOHOJIOTHYCCKOC

BBICKa3bIBaHUE,  BIAJETh
auanoruyeckot  gopmoit
peun

P.YYA.

VYMeHue CcaMOCTOSITEIbHO
aJICKBaTHO OIICHUBATH
MPAaBUJILHOCTH BBITIOJHECHUS
JICUCTBHUS u BHOCHUTH
HEOOXOIMMBbIC KOPPEKTUBBI
B MCIIOJIHEHHE KaK IO XOIy
€ro peanu3alyd, TaKk U B
KOHIIE JICHCTBUS.

ILYVYA.

YMenue: OCYIIECTBIIATH
CpaBHEHUE 17}
KJaccudukauto,

BBIOMpAsT KpPUTEpUH TSt

YKa3aHHBIX JIOTUYECKUX
oreparuu;

CTPOUTH JIOTMYECKOE
paccyxaeHue
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66.

OKMCIIUTEIBHO-
BOCCTAHOBUTEJILHBIE
peaKIuu

YMenue ONPENEIATD
CTENIEHU OKHUCJICHUS
XUMHUYECKUX DJIEMEHTOB B
COEIMHEHHUSIX,
OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHbBIE
peakuuu, OKHUCJIUTEIb,
BOCCTaHOBUTEb;

HMCTb IIPCACTABJICHHC 00
QJICKTPOHHOM OajaHce

K.YVYA.

1. YMeHue qoroBapuBaThCs
U TPUXOIUTh K 0O0ImeMy
pCIIEHHI0O B COBMECTHOM
JESITENBHOCTH,

2.YMeHHe  TPOIYKTHUBHO
paspemniatb KOH(MIUKTHI Ha
OCHOBE y4€Ta MHTEPECOB U

MO3ULIAN BCEX ero
YYaCTHHKOB

ILYVYA.

1.Ymenue MIPOBOJIUTH
CpaBHEHHUE u
KJ1IacCU(UKALIUIO o

3aJJaHHBIM KPUTEPUSIM;

2. ®opmupoBaTh y
YYaIIUXCSl MPECTaBICHUE
0 HOMEHKJIaType
HEOPTaHUYECKUX
COeIMHEHUN

P.YVYA.

1.Ymenue YUHUTHIBATH
BBI/JICTICHHBIE YUUTEIEM
OpPUEHTHUPHI JEUCTBUSA B

YMeHnue
OpHEHTHUPOBATHCS

Ha IOHUMaHHE
NpUYMH yCIiexa B
y4eOHOM
TEeSITETPHOCTH
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HOBOM y4eOHOM
MaTepuae B
COTPYJHUYECTBE C
YUHUTEIIEM;

2. VYMeHue TJIaHUPOBATH
CBOU JICUCTBUS B
COOTBETCTBHU c
IIOCTABJIICHHOM 3aJaded u
YCIIOBUSIMU €€ peaTu3allii.

67.

lloBTOpEeHHME M 0000IIEHNE

10 TEME: «CtpoeHnue
BEIIIECTB. XuMuyeckas
CBSI3b»

l.3akperieHne 3HaHUN U
PacUETHBIX HAaBBIKOB YY-
csl.

2.YmeHue pemarb
THTIOBBIC MIPUMEPHI
KOHTPOJILHOM paOOTHI.

K.YVY.

VYMeHne caMOCTOATEIILHO
OpraHU30BbIBaTh  y4yeOHOE
B3aUMOJICHCTBUE B TPYIIIIEC

ILYVY.
YMmeHnue:

* OCYIICCTBIIATh aHAIMU3
OOBEKTOB C BBIICICHUEM
CYIICCTBEHHBIX 51
HECYIIECTBEHHBIX
MIPU3HAKOB;

* OCYLIECTBJISATh CUHTE3 KaK
COCTaBJICHHE TIEJIOT0 U3
qacTeu.

1. YmMmenue
OPUEHTUPOBATHCS

Ha ITOHUMAaHHE
IMpUYMH ycIexa B
y4ueOHOM
JIESITCILHOCTH
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P.YVY]I.
YMmenus:

1.OcyuiecTBAsATh UTOTOBBIM
Y TIOIIaroBbId KOHTPOJIb IO
pe3yJbTary;

2. A TeKBaTHO
BOCHPUHUMATh OLICHKY
YUUTES,

3. Paszmmuare crocob wu
pe3yibTaT ICHCTBUSL

68. 7.

[IpomexyTouHas
aTTecTalusl.

YMmenue OBJIAJICHUS
HaBbIKAMU KOHTPOJSL H
OIICHKH cBOEH
JIEATEIILHOCTH, YMEHUE
NPEABUJIETh  BO3MOXKHBIC
MMOCJIECTBUS CBOHX
JICUCTBUMN

K.YV].

VYMeHne caMOCTOSTEIbHO
OpraHU30BbIBAaTh  yueOHOE
JIEHCTBUE.

LYV,

YMenune mpeoOpa3oBbIBAThH
uH(OpMAIMI0O U3 OJHOIO
BHUJA B IPYTOl.

P.VV/I.

VYMeHue CcoCTaBjsITh IJIaH
penieHus npooJIeMbl

YMmenune OIIEHUTH
CBOU yueOHbIE

JOCTHIKCHU A

HUroro: 68 uacos.
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KonTpoasHbIX padoT - 4 yaca
[IpakTrueckux padbot — 6 yacos

4. 9 KkJjacc

Pa3zgen 1. Muoroo6pasue xumuueckux peaxkuuii (14 4).

Tema 1. Knaccudukanus xumudeckux peakuui (6 u)
Knaccupukanus XUMHUECKUX peaklUMW, peaklUM COEIWHEHUs, pa3JIoKEHus, 3aMelieHus, ooOmeHa. OKHCIUTENBHO -
BOCCTAHOBUTEJBHBIE peakuu. OKUCIUTENB, BOCCTAHOBUTEND, ITPOLIECCHI OKUCIICHHS], BOCCTaHOBIICHUS. COCTaBIEHNE YPAaBHEHUN
OKHCJIUTENBHO - BOCCTAHOBUTEJIBbHBIX PEAKIIUN C MOMOILBIO METO/1a AIEKTPOHHOIO OalaHca.
TemnoBsie 3¢ (HEKTH XUMUYECKUX PeaKUil. DK30TEPMUUYECKUE U SHIOTEPMUUECKHIE PEaKLUu.
Tepmoxumuueckne ypaBHEHHUSA. CKOpPOCTh XMMHUYECKHUX peakuuil. MakTopsl, BIMSIOMIME HA CKOPOCTh XMMHUYECKUX PEAKIIHAMN.
IlepBoHayYabHBIE TPEACTABICHUS O KaTalu3e.
JemoncTpanuu. JleMOHCTpalys ONbITOB, BBISICHSAIOMIMX 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIIMIA OT pa3IMYHbIX (PaKTOpPOB.
Tabmuupl «OOpaTUMBbIE peaknny», « XUMUYECKOE paBHOBECHE», «CKOPOCTh XUMUYECKON PEAKIIUNY.
Pacuernsle 3agaun. PacyeTsl 10 TEPMOXUMUYECKUM YPABHEHUSM.
IIpakTnueckas padora Nel. U3yyenue BJMSIHUA YCJIOBHI NPOBEACHUS XUMHYECKON PeaKuM HA €€ CKOPOCTb.
Oobpatumblie peakuu. [ToHsATHE 0 XUMUYECKOM PaBHOBECHH.

Tema 2. Dnexktponutuyeckas guccormanus (8 9)
XUMHUYECKHUE PEAKIIUN, UAYIIUE B BOJHBIX PACTBOPaX. DICKTPOIUTHI U HEANEKTPOJIUThl. MoHbl. KaTnoHbl 1 aHHOHBIL. [ 'naparHas
TEOpUs PaCTBOPOB.
DNEeKTPOIIUTUYECKAs] AUCCOUMALUS KUCIOT, OCHOBaHWH, cojeil. Crnabble W CUJbHBIE 3JEKTPONUTHI. CTENeHb IUCCOIUAIUY.
Peakiuu moHHOro OOMeHa. YcCiOBHS TPOTEKaHHWS peakiuidi oOMeHa J0 KOHIA. XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COEIMHEHUH B CBETE MPEACTABICHUH 00 JJIEKTPOJUTUYECKOW AUCCOIMAMM U  OKUCIUTEIBbHO —
BOCCTAHOBUTEJIBHBIX PEAKLIHUSX.
[TonsATHE O THIPOIU3E COJIEH.
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Pacuértpl 110 ypaBHEHHUSIM XHM. PEAKIIUMA, €CIIM OJHO U3 BEIIECTB JaHO B U30BITKE.

JlemoHcTpanuu. VcrbiTanue pacTBOPOB BEIIECTB HA SJIEKTPUUECKYIO TPOBOAUMOCTD. J|BUKEHUE HOHOB B 3JIEKTPUUYECKOM ITOJIE.
JlaGopatopHbie ONbITH. Peakiiuu oOMeHa MeX Iy pacTBOpaMH AJIEKTPOJIUTOB.

IpakTnueckas padora Ne2. PenmeHue 3xkcrepuMeHTAJNbHBIX 32124 10 TeMe «CBOMCTBA KMCJIOT, OCHOBAHMH M COJIell KakK
JIEKTPOJIUTOB.

KonTtposabnas padora Ne 1 mo remam «Kinaccnpukanus XUuMUYECKHX PeaKIMI» U « JIEKTPOJIUTHYECKAS TUCCONMALUSD).

Pa3znen 2. MHuorooopasue Beumects (414)

Tema 3. I'ajgorens (5 4)
Hewmeramnbl. ['anorensl. [lonoxxenne B nepUOIAYECKON CUCTEME XMMUYECKUX 3JIEMEHTOB, CTPOEHUE UX aToMOB. HaxoxaeHue B
MIPUPOJIE.
Pu3nuecKrue U XUMUYECKHE CBOMCTBA TalloreHoB. [lojlydeHue v nmpuMeHEHue TrajaoreHoB. Xjop. Pu3nuecKkue U XUMHUYECKUE
ceorictBa xjyopa. [Ipumenenne xnopa. XiopoBomopoa. ®dusmueckue cBouctsa. Ilomydenue. ConsiHasg KuciaoTa W €€ COJM.
KauecTBeHHas peakiys Ha XJIOpU — UOHBI. Pacro3HaBaHue XJIOpUA0B, OpOMUIOB, HOAUIOB.
JlemoHcTpannu. @U3n4ecKrue CBOKMCTBA TajoreHoB. [loydyeHune XJaI0poBoI0po/ia U PACTBOPEHHUE €T0 B BOJIE.
JlaGopatopHble onbIThl. Pacrno3HaBaHue COMITHOW KUCTOTHI, XJIOPUI0B, OPOMHI0B, HOJUIOB U HOa.
IIpakTnueckas padora Ne 3. IlosryyeHue COJIAHOM KHCJIOTHI M H3yUeHHUE eé CBONCTB.

Tema 4. Kucnopon u cepa (5 4)
Kucnopon u cepa. Iloyoxenne B NEpUOANMYECKON CHCTEME XMMUYECKHUX 3JIEMEHTOB, CTPOCHHUE MX aToMOB. Cepa. AJuioTponus
cepol. Ouznueckue n xuMuueckue cporctea. Haxoxnenne B mpupope. Ilpumenenue ceprl. CepoBomopon. CepoBoaopoaHas
KHCjI0Ta 1 ee cosd. KauecTBeHHas peakius Ha cyab¢ua- nousl. Oxcun ceps (1V).
Cepnas kucioTa. XMMHUYECKHE CBOWMCTBA pa30aBIIEHHON M KOHIIEHTPUPOBAHHOW CEpHOW KUCIOTHI. KadecTBeHHas peakius Ha
cyJbar- MOHbI. XUMHUUYECKHE PEaKluH, JeKallhue B OCHOBE MOJIYYEHHUSI CEPHOM KHUCIOTHI B MPOMBINUIEHHOCTH. [Ipumenenue
CEPHOM KHUCJIOTHI.
JlemoHCTpauuu. AJUIOTPOIUS KUCIOPO/Iia U CEPbl. 3HAKOMCTBO € 00pa3laMu MPUPOIHBIX CYJIb(PUIOB, CyIb(aTOB.
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JlabopaTopHbie onbIThl. Pacnio3naBanue cyiabhu-, CyabGUT- u cyib(ar-uoHOB B pacTBOPE
IpakTnueckas padora Ne 4.Pemienne JkcnepuMeHTAJIbHBIX 327124 0 TeMe «Kucaopoa u cepay.

Tema 5. Azot u docdop (8 1)
A3zot u pocdop. Ilonoxxenue B NepruoANUECKON CUCTEME XUMUYECKUX DJIEMEHTOB, CTPOEHUE MX aTOMOB. A30T, (U3NYECKUE U
XUMHUYECKHUE CBOMCTBA, NOJyueHUE W NpumeHeHue. KpyroBopor azora B mpupone. AMmuak. dusnueckue U XUMHUYECKHUE
CBOMCTBA, MoiyyeHue, npumeHenue. Comm aMMOHHs. A30THas KUCIOTa M €€ cBoicTBa. OKHCIWTEIbHBIE CBOMCTBA a30THOM
KUCHOoThl. [loydeHne a30THOM KHUCIOTHI B J1aOopaTOpuH. XUMHYECKHE DPEAKIMM, JIEKAIIMEe B OCHOBE IMOJIyYEHHS a30THOM
KHCJIOTHI B MpoMbIlIeHHOCTH. [Ipumenenue. Conu. A30THbIE y100pEHHUS.
®ochop. Amnorponus. dusnyeckue u xumudeckue cBoiictBa. Oxcun ¢docdopa (V). DocdopHas KuCIOTa, €€ CONMH U
yA0OpeHus.
Hemonctpauuu. [lonmyyenue amMMuaka ¥ €ro pacTBopeHue B Bojae. O3HakoMiieHHME ¢ oOpaslamMu NPHUPOAHBIX HUTPATOB,
dbocdaros.
JlabopaTopHbie onbIThl. B3auMopeilcTBue coneil aMMOHUsA coO Iesodyamu. O3HaKOMJIEHHE € a30THBIMH U (pochopHBIMU
yAOOpEHUSIMHU.
IIpakTnueckasi padora NeS. IlonyueHue aMmMuaKka u U3y4yeHHe ero CBOMCTB.
Pewenue 3aay Ha onpezaeneHne MaccoBoi (00BEMHOI) 10JIM BBIXOJ1a MTPOIYKTA PEAKLIUU OT TEOPETUUECKH BO3ZMOKHOTO.

Tema 6. Yriepoa u kpemuui (9 )
Yrnepon n kpemHuil. IlonokeHME B NEPUOAMYECKOM CHCTEME, CTPOEHHE aTOMOB. Yriepod. Aimorponus. Pusndeckue u
XUMUYECKHE CBOMCTBA yriepoaa. AncopOiusa. YTapHblil ra3. YTJIEKUCHbIN ra3. YrojibHas KHUCJIOTa U ee coi. KauecTBeHHas
peakuus Ha kapOoHaT — noHbL. KpyroBoport B nipupo/e.
Kpemnuii. Oxcupn kpemuus (1V). KpeMHueBas kuciaora v €e CoJiu.
Crexuto. IlemeHrT.
Hemonctpanuu. Kpucrammmueckue pemeTku aiMaza W rpaduta. 3HaKOMCTBO C oOpasliaMud MPUPOJHBIX KapOOHATOB U
cunukaToB. O3HAKOMJIEHUE C PA3JIMUYHBIMU BUAaMU TOIUIMBA. O3HAKOMIIEHUE C BUJIAMH CTEKJIA.
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JlabopaTopHbie OmbITEL. (O3HAaKOMJIEHHME CO CBOWCTBAMH U B3aMMOIIPEBpALICHUSIMU KapOOHATOB M T'HAPOKapOOHATOB.
KauecTBeHHbBIEC peakiuy Ha KapOOHAT- U CUJIUKAT-UOHBI.

IpakTnueckas padora Ne6. Ilonyuenue oxkcuaa yriepoaa (IV) u usydenue ero csoiicts. PacnozHaBanmne kap0oHaToB.
Pemmenne 3a7a4 Ha BBIYHCIEHUE MACChl UM 00BbEMA IPOAYKTA PEaKLUU M0 U3BECTHOM Macce MM 00bEMY MCXOJHOTO BEIECTBA,
coJiepKallero NpUMecCH.

KonTpoabnas padora Ne2 no reme «Hemeraibi».

Tema 7. O6mue coiicTBa meTaiioB (14 1)
Mertamnsl. [lonoxeHne B NEPUOIUYECKOM CHUCTEME, CTPOEHHME aTOMOB. Meramnmueckas cBs3b. Dusznueckue cBOMCTBA. Psn
AKTUBHOCTU METAJJIOB. CBOMCTBA MeTasuioB. O01me crnocoObl nostyyeHus. CrijiaBbl METaJIOB.
[llenounsie Metasuibl. [losokeHHE B MEPUOAMYECKON CUCTEME, CTPOCHME aTOMOB. DU3MYECKHME UM XMMUYECKHE CBOMCTBA.
[Ipumenenue. Haxoxaenue B npupoie.
[Ilenouno3emenbHble MeTaUlbl. [looKEeHHe B NEPUOIUYECKONM CUCTEME, CTPOCHHE aTOMOB. DU3WUECKHE U XUMHUUYECKHUE
ceoiictBa. [Ipumenenue. Haxoxnenune B npupone. MarHuid m KalbLUMK , UX BaXKHEUIIME cOeaMHEHUA. JKeCTKOCTh BOIBI U
CIOCOOBI €€ YCTpaHEHHUS!.
Amomunuid. [TonoxxeHne B MEpUOJUYECKON CUCTEME, CTpOEHUE aTOMOB. DU3nMYecKre M XMMHYECKHE CBOMCTBa. [IpumeHeHne.
Haxoxpaenue B npupojae. AMPOTEpHOCTb OKCHIA U TUIPOKCH]IA aTFOMUHUS.
Kenezo. Ilomoxenne B NEPHOAUYECKON CUCTEME, CTpOCHHE aTOMOB. DU3MUYECKHE UM XMMHUYECKHE CBOMCTBa. IIpuMeHeHwme.
Haxoxnaenne B mpupoje. BaxHelme coequHEHHs jKene3a: OKCHIbI, TMApokcuabl W comu  okenesa (I1) u xemesa (l11).
KauecTtBeHHas peakuysi Ha UOHBL.
JemoHcTpanuu. 3HAKOMCTBO € 0Opa3laMu Ba)KHEWINUX COJIeH HATpusi, Kajius, MPUPOIHBIX COCAMHEHHM KajbIus, pyJaMu
kKele3a, COCIUHEHUSIMU AIIOMHHUA. B3anMOAEHCTBUE IIETIOYHBIX, MIEJTOYHO3EMENbHBIX METAJUIOB U AIOMUHUS C BOJOM.
Cxkuranue xene3a B KUCJIOPOJE U XJIOPE.
JlabopaTtopubie ombiThl. [lomyueHne ruapokcHuia aqlOMHUHHS W B3aUMOJCHCTBHE €ro ¢ KUCJIoTamMu | Imenodamu. [lomyuenue
ruapokcuoB xenesa(ll) u (III) u B3aumoaecTBUe UX ¢ KUCIOTaMH U IIEJI0YaMHU.
IIpakTuyeckas padbora Ne7. PemieHue 3kcrniepuMeHTAIbHBIX 327124 10 TeMe «MeTalibl U MX COeTUHEHUS».
KonTtposbnas padora Ne3 no teme «O01mme cCBOMCTBAa METALIIOB)
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Pasznen 3. Kparkuii 0030p BakHeHIIMX OPraHMYeCKUX BeecTs (84)

[IpenMer opranndeckod xumuu. Heopranumdeckne W OpPraHMYECKUE COCOUHEHHs. YTJIEpPOJ — OCHOBA KWU3HU Ha 3EMIIC.
Oco0EeHHOCTH CTPOEHHUS aToMa Yriepoa B OpPraHU4eCKUX COCIUHEHUSX.
VYrnesonoponsl. IIpenensusie yrineBogopoibl. Meran, 3taH, nponad. CTpyKTypHbIe (pOpMyIIbl yTraeBo10poaAOB. I'oMoornyeckuit
P OpENeNbHBIX YIIEBOAOPOAOB. ['oMonoru. duznueckue M XMMHYECKHE CBOWCTBA MPENEIBbHBIX YIIIEBOAOPOAOB. Peakiuu
ropenue u 3amenienus. Haxoxnenue B mpupone. [Ipumenenue.
HenpenenbHble yrieBoaOpOAbl. OTHIECHOBBIM pPsAJ HENPEAEIbHBIX YIJIEBOJOPOAOB. OTWIECH. PU3NUECKHME W XUMHUYECKUE
cBorcTBa dTmieHa. Peakuus mnpucoennnenus. Kauectsennsle peakunu. Peaknus nommMepusannu. [lonmmatunen. [Ipumenenne
ATUJIEHA.
AneTUIIEHOBBIN PsAl HENPEAEIBHBIX YIIIeBOA0pO10B. AnetuineH. CBolicTBa aneruieHa. [Ipumenenue.
[IpousBoansie yriaeBoaopoaoB. Kparkuii 0030p OpraHMYeCKUX COEIUHEHUMN: OJHOATOMHBIE CIHPTHI, MHOTOaTOMHBIE CIUPTHI,
KapOOHOBBIE KUCIOThI, CII0KHBIE 3(PUPBIL, KHUPBI, YTIEBOIbI, AMUHOKHUCIIOTHI, OeJIKU. PoJib OEIKOB B OpraHu3Me.
[loHATHE O BBICOKOMOJIEKYJIIPHBIX BemlecTBax. CTpyKTypa MHOJMMEPOB: MOHOMED, ITOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb
nonuMmepusauu. llonusTriieH, noaunponuiIeH, NOJTUBUHUAIXJIOPUL.
HemoncTpanuu. Monenu MoJIeKyJl OpraHU4eCKUX COSTUHEHUMN, CXeMBbl, TaOJIUIIbI.
['openue yriaeBogopo0B U 0OHAPYKEHUE TPOYKTOB UX TOPEHHUS.
OO6pa3siel HepTH U TPOYKTOB UX MEPEPaAOOTKH.
BuaeoonsITel 10 CBOMCTBAM OCHOBHBIX KJIACCOB BELIECTB.
Pacuetnsie 3agaun. YcTaHoBaeHUe npocTeiiei GopMyIibl BEIIECTBA [0 MaCCOBBIM JIOJISIM JIEMEHTOB.

S. Temamuueckoe nianupoganue ¢ OnpedeieHuem 0CHOEHBIX 6UO0E8 YUeOHOU OeamelbHOCmU.

Ne| Ta | Tema ypoka | OcHOBHBIE dopma Ilnanupyembie pe3yabTaThI MTO /3

Ta BU/IbI OpraHmu3aig

IIpeaMeTHbIe Meranpeamer | JInunoc
n/ | ypo HeATeJIbHOCTH | MU
HbIE: THbIE
n | Ka oOpa3oBar
IHo3naBaresanb
€JIbHOTO upie VI,
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nmpomecca

PeryasiTuBHBI

e YY],

KommyHnukart
uBHbIE YY ]|

OKHUCINTEIILH
0—
BOCCTAaHOBHTE
JILHBIC
pEaAKILINM.

Knaccupukanusa xumMudeckux peakuui (74)

OBP.
Oxuciaureapr u
BOCCTAHOBHTEIIh
Oxucienue u
BOCCTAHOBJICHHE
PaccranoBka
K03 pULIeHTOB
METOJIOM

AIEKTPOHHOTO
Oamanca B OBP

yueOHoe
3aHATHE

Hay4arcsa:
Knaccuduimposarts
XUMHAYECKUE PEAKIIUH.
[IpuBOINTH IPUMEPHI
peaKuum Kaxxa0oro
tumna. Pacno3naBath
OKHUCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIE
peakuuu 1o
YPAaBHEHHUSIM PEAKLINM.
Houayuar
BO3MOKHOCTh
HAYYHUTHCH:
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BJIaACHUC

MOHOJIOTHYECK
on u
JTTHAIOTUYECKO
i hopmamu
peyn.
TerutoBou DK30TepMHUYECK | yueOHOe Hayuarcsi: Habmonats | [lo3HaBatensH | Micnosnb3oB | yued | 82
sbdeKT xum. | ue u 3aHATHE U OIHCHIBAThH bl€: aHue HUK
peaxknuu. SHIOTEPMHUECCK XUMHUYECKUE PEAKIMHU C | OCYILLECTBIATh | 3HAHUM JJIS1
1ie PeaKIuu ITOMOILBIO IIOMCK HY)KHOU | pEIICHUs
€CTECTBEHHOTO SI3bIKa U | UH(OpMAIUU B | y4EOHBIX
S3bIKa XUMHUH. y4eOHUKE, 3ajaad.
Hoayuyat aTjace.
BO3MOKHOCTb
HayuHuTbes: Beruncnar | KoMmyHukatu
b TEIJI0BOH 2P (HeKT BHBIC: YIUTHCS
pEaKIUU 10 BBIPAXKATh
TEPMOXUMHYCCKOMY CBOHM MBbICJIM B
YPaBHCHUIO COOTBETCTBUU
CocrtaBnsTh C 3aJja4aMu U
TEPMOXUMHYECCKHUEC YCIOBHUAMH
YPaBHEHUS PEaKIIU. KOMMYHHKaIH
178
PeryasiTuBHBIC!
MIPOTHO3UPOBAT
b PE3yJIbTaThI
YPOBHSI
YCBOCHUE
M3y4aeMoro
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MaTepuaa.

CkopocTb
XUMHAYECKUX
peaKunil.

CkopocTh
XUMHUYECKOU
pEeaKunu.

Karanusarop.

NHruéurop.
XUMHUYECKOE
paBHOBeECHE

y4eOHOe
3aHATHE

Hayuarcsa: Mccnenosa
Tbh YCIJIOBHSI, BIUSIOLINE
Ha CKOPOCTh
XAMHUYECKOU pEaKIIUu.
Moayuar
BO3MOKHOCTh
HayunThcsa: OnuceiBaT
b YCIIOBHS, BIIUSIOIINE
Ha CKOPOCTh
XUMHUYECKOUN PEaKIIMH.

IIo3HaBaTeabH
bl€: YMEHUE
MIPUMEHSTh
MOJTyYEHHBIC
JIAHHBIC IS
pelieHus
MPaAKTUYECKUX
3aj1ad4.
KoMMyHHKATH
BHBIE: YMEHUE
OTPENICIISITh
L€ CBOETO
oOyueHusl,
CTaBUTH U
dbopmynupoBaT
b IS ceO0s
HOBBIE 3a7]a4H
B yuebe u
MMO3HABaTEILHO
51
JIESATCIBHOCTH.
PeryasTuBHbBIC:

MPOTHO3UPYIOT
pe3yabTaThl
YPOBHS
YCBOCHHUS
U3y4aeMoro
Marepuana.

OsBmazeHue
CUCTEMOMU
3HAHUM

yaed
HUK

83
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[1/pNel «Pemre
HUE

HKCIIEpUMEHTA
JBHBIX 337449

MPaKTUYECK
ast paborta

Hayuarcsa: [IpoBoauts
XUMHUYECKUE OIBITHI,
IIPU U3yYECHUH BIIASHUS
YCJIOBUM ITPOBEIACHUS
XAMHUYECKOUN

peakuuu. [IpoBoauts
IpPyIIIOBBIE
HaOJII0IEHUS BO BpeMs
IIPOBEACHUS

Jla60paTOpHBIX OIIBITOB.

Houyuar
BO3MOKHOCTh
HAYYHMTHCSH:
YyacTBOBaTH B
00CYyX/IeHUH
PE3yJIbTaTOB OIBITOB.
[enats onpeneneHHbIe
BBIBO/IBI.

IIo3HaBaTeabH
Bl€:
OCYILIECTBIISTh
ITIOMCK HYKHOU
uH(bOpMaIU B
y4eOHHKeE,
artyace;
00BICHEHHE
CYIIECTBEHHBIX
MIPU3HAKOB
MMOHSTUHN TEMBI.
OBnanenune
MpaKkThye-
CKHUMH
YMEHUSIMU
paboThI ¢
KapTOH.
KoMMyHHKaTH
BHBIE:
TJIAHUPOBATH
eI 1
CITOCOOBI
B3aMMOJICHCTB
Hsl,
0OMEHHUBATHCS
MHEHUSIMHU,
CIIyILlIaTh IPYyT

Jpyra.
PeryasiTuBHBIC:

OsBnazeHue
CUCTEMOMU
3HAHUM

yae0
HUK

84
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IIPOTHO3UPOBAT
b PE3YJIBTATHI

YCBOCHUS
Marepuaa.
OOparumble ObpaTtumbie u yueOHOe Hayuarcsa: J[aBaTh [lo3naBarenpH | OBnagenue | y4eO | 85
PEaKIIMH. HeoOpaTUMbIe 3aHITHE OINPEJCICHUE CKOPOCTH | BbIC: CHCTEMOH | HHK
XUMUYECKUE XUMHUYECKOMN peakIui U | yCTaHABIMBATh | 3HAHUU
peaKkiuu €€ 3aBUCUMOCTb OT MPUYHHHO-
YCJIOBHUM MPOTEKAHUS CJIEJICTBCHHBIC
XUMHYEeCKOe peakiuu [Hoayuar CBSI3U U
paBHOBECHC BO3MOXKHOCTb 3aBHCHUMOCTH.
Hay4yuThcH: [{aBaTh KoMMyHHKATH
OTIpE/ICIICHHS TIOHSATHIA | BHBIC:
«XUMHYECKOE MJIAaHUPOBATH
paBHOBECHEY, «IIPsAMast | IS U
peakius» u «o0paTHas | CIOCOObI
peaKIus», yCIOBHUS B3aMMOJICHUCTB
CMEIIICHUS U1, TOHUMAaTh
XUMHUYECKOTO MO3UIINIO
paBHOBeECHUS JIPyToro,
y4acTBOBATh B
KOJUIEKTUBHOM
00CYKICHUH
MPOOJIEMBI.
PeryngTvBHBIE:!
MIPUHUMATh U
COXPaHSATh
y4eOHYI0
3aj1aqy;

94




YUYUTHIBATh
BBIJICJICHHBIC
YUYUTEIIEM
OPUEHTHPBHI
JICUCTBUSL.

O00011eHNEe U
cUCcTEMAaTH3aIl
WS 3HAHWUM.

ydyeOHOe
3aHATHE

Moayuar
BO3MOKHOCTh

HAYYUThCHA: BoINOIHAT
b 3aJJaHHS HA 3a/1aHHbIC

TeMbl. [lenaTth

ONPEAECIICHHBIE BBIBOJIbI
P PENICHUU 3a]1a4

Ilo3HaBaTebH
BIC:
CaMOCTOSITEIIbH
O BBIACIISTH U
dbopmupoBaTh
1(SH17 N
aHaJIU3UPOBATh
BOIIPOCHI U
(bopmHpoBaTh
OTBETHI.
KoMMyHHKaTH
BHEIE:
y4acTBOBaTh
KOJIJICKTUBOM B
00CYKICHUH
npo0em;
oOMeH
MHEHHUSIMH,
MMOHUMATh
MTO3HIIHIO
napTHepa.
PeryasiTuBHBIC:
MPUHUMAIOT U
COXPAHSIIOT

Oco3nanue
IIEJIOCTHOCT
u
MOJTyYEHHBI
X 3HAHMH.

y4eo
HUK

§1-5

95




y4eOHYIO

3a/auy;
COCTaBJIAIOT
IJIaH U
MocJe0BaTeNb
HOCTb
INEVCTBUMN.
XuMHu4yecKue peakuuu B BOAHBIX pacTBopax (104)
CymHocTb DJIEKTPOJIUT. ydeOHOe Hayuarcs: O6o0mares | [losnaBarensH | Oco3nanue | yueb | 86
npoiiecca HesnekTponut. | 3aHsiTHE 3HaHUS O PaCTBOpAX. bIE: YMEHHE LEJIOCTHOCT | HUK
BJIEKTPOJIUTUY | DJIEKTPOJIUTHYE ITpoBoauTH OpraHU30BbIBA | U
eCKOil cKas HaOIIOCHUS 32 Th CBOIO MTOJTYyYEHHBI
JUICCOLMAIIMH. | IHCCOLMAIIHS, MTOBEJICHUEM BEILIECTB B | ICSITEIBHOCTh. | X 3HAHUIA.
THAPATAIIHA. pacTBopax, 3a KommyHukaTtu
KprcTamiornp XUMUYECKUMU BHBbIE:
peaKIusIMH, MPUHUMATh U
aThl. MPOTEKAOIUMU B COXpaHSITh
Kpucrammraeck pactBopax. Iloayuar y4eOHYIO
ai BONd BO3MOKHOCTh 3a1a4y.
HayyuTbesi: O0cyxnar | PerynsaTuBHbIe:
b U OOBSACHATH PUUYUHY | POPMUPOBAHUE
AIEKTPONPOBOJIUMOCTH | U Pa3BUTHE
BOJIHBIX PaCTBOPOB, YMEHHI BECTU
COJIeH, KMCIIOT U CaMOCTOSITCIIbH
1Iea049en u bIM TTOKCK,
WJUTIOCTPUPOBATH oTOop
pUMeEpPaMH U3yYCHHbIE | HHPOPMAIIHH.

ITOHATHUA
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9- Juccommanus | Kucnotsi, y4eOHOe Hayuarcsi: naBath [TosnaBatenbH | OBnamenue | yued | 87
1 KUCJIOT, IIECJI0YU U COJIM | 3aHIATHUEC OIIPEIEIICHUE IIOHATUN | bIE: YMCHUE CUCTEMOM HUK
0 OCHOBaHWM U | C TOYKH 3PEHUS «KUCIIOTa», OPraHU30BbIBA | 3HAHUM.
COJIEN. TO/I. «OCHOBAHHUE», «COJIbY» C | Th CBOIO
CrynenuaTas TOUKH 3pCHHUA TCOPUH | ICATE/ILHOCTD,
THCCOIMALIHS DJIEKTPOJIMTUYECKOU BbIOMPATH
kucaot. Mon AUCCOLHALIH. CpEACTBa A
Hoayuat peanuzanuu
THAPOKCOHHA BO3MOKHOCTh eJen.
HAYYUTbCH: OOBACHSTH
o0LIMe CBOMCTBA Kommynukatu
KHUCJIOTHBIX U BHBIC:
IIEJIOYHBIX pacTBOpOB | IPUMHUMATD U
HAJIMYUEM B HUX HOHOB | COXPAHATH
BOJIOpOJIa U y4eOHYIO
TUIPOKCUA-UOHHON 3ajady.
COOTBETCTBEHHO, & PerynsrtuBHbIe:
TaKXe COCTaBIIATH dbopmHpoBaHUe
ypaBHEHHUS U pa3BUTHUE
SIICKTPOJUTHIECKOM YMEHHUM BECTH
JUCCOIMALMU KUCIOT, | CaMOCTOATCIbH
OCHOBaHMI U coJieit BI ITOUCK,
oTOOp
uHdopMaIuu.

1 Crna0ble u CreneHn ydeOHOe Hayuarcsa: /{aBaTth [TosnaBatenbH | OBnamenue | yueO | 88
1 CUJIbHBIE DIIEKTPOJIMTHYEC | 3aHITHE OMPECICHUS TIOHATUN | BIE: CUCTEMOU | HUK
DJICKTPOJIUTHI. | KON «BJIEKTPOIUTY, yCTaHABJIUBATH | 3HAHWM.

CreneHp JIUCCOLIMALINY. HEDJICKTPOIUTY, PUINHHO-
CHIbLHEIE H «AIIEKTPOJIUTUYECKAS CJI€ICTBEHHbIEC
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JUcCconuranunu.

ciia0ble
DIIEKTPOITUTHI.

Jucconuanus»./laBath
ONPEAECICHUS TOHIATUI
«CTENEHb
AIEKTPOJUTUIECKOMN
JIUCCOLIMAIININ,
«CUJIbHBIE
AJIEKTPOJIUTHDY,
«cnabbie
BJICKTPOJIATHDY.
Houyuar
BO3MOKHOCTb
HayuyuTcs: [lonnmars,
B UEM COCTOUT pPa3HUIIA
MEXIYy CHIIbHBIMU U
c1a0BIMU
AIEKTPOJIUTAMU

CBSI3H.
KoMMyHHKATH
BHbBIC: YMECHUE
ONpEeeIISITh
LIEJIA CBOETO
oOy4eHws,
CTaBUTH U
dbopmyHpoBaT
b I ce0s
HOBBIC 3aJ]aUH
B yuebe u
ITO03HABATECILHO
51
JIeSITEIbHOCTH,
pa3BUBaTh
MOTHBEI U
HUHTEPECHI
cBoOcH
ITO3HaBaTEIbLHO
51
JIESATCIBHOCTH.
PeryasTuBHbIC!
MIPOTHO3UPYIOT
pEe3yJIbTaThI
YPOBHS
YCBOCHHUS
M3y4aeMoro
Marepuana;
MPUHUMAIOT U
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COXPAHSIOT

y4eOHYIO
3aj1auy.
1 Peakunn Peaknnn yueOHoe Hayuarcs: Onpenenst | [Ipeamernsie: | OBnanenue | yaeO | 89
2— HOHHOTO HMOHHOTI'O 3aHIATUC b p€aKI1 HOHHOI'O AHAJIM3UPOBAThH CUCTEMOMU HUK
1 0oOMeHa. oOMeHa: IIoJIHbIE oOMeHa, yCIIoBuUs UX U 0TOUpATH 3HAHWM.
3 U COKpAlCHHBIC IIPOTEKaHUA. Y METh UH(pOpPMAIHIO;
VOHHBIC COCTABJISITH IOJIHBIE U | BBIIBUYKCHUE
YPaBHEHUS. COKpAILICHHbIC HOHHBIE | TUIIOTE3 U UX
YpaBHEHUS 000CHOBaHUE;
HEOOpaTUMBIX PEaKIUil | MOCTPOEHHE
U Pa3bSCHATD UX JIOTUYECKOMN
cymnocTts Iosryuar LETIH
BO3MOKHOCTh paccCy KJICHUN.
HAy4YuThcs: TpuBoauT | KoMMyHHKaTH

b IIPUMEPBI PEAKLIHANA
MOHHOTO OOMEHa,
UIYIIMX 10 KOHIA

BHBIE: BBIOOD
OCHOBAHUU U
KPUTEPHUEB C
1EJTbI0
BBIJICIICHUS
MPU3HAKOB,
yMEHUE C
TOYHOCTBIO
BBIPAXKATh
CBOM MBICITH B
COOTBETCTBUH
C 3a7a9aMu U
YCIIOBHSMHU
KOMMYHUKAIH
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u.

PeryiaTuBHEIE:
MIPUHATHE U
COXpaHEHUE
y4aeOHOM
3aJ1ayu.
1 IM'uaponus ['uaponus yueOHOe Hayuarcsi:Konkperusu | [losHaBarensH | OBnanenue | yue6 | 810
4 COJICH. COJIEH. 3aHITHE pOBaTh MOHITHE «UOH». | bIE: CUCTEMOM | HUK
I'mponns mo O60011aTh TOHITHS CaMOCTOSATEINbH | 3HAHUM U
KaTHOHY H «KATUOHY, KAaHUOHY. O BBIJICNATh U | IPUMEHEHU
AHWOHY. HccnenoBarh cBoiicTBa | OpMUPOBATH | € UX B
THapons ¢ pPacTBOPOB BJIEKT- TeTIH; KU3HCHHBIX
R N— posutoB./[aBaTh aHATM3UPOBATh | CUTYaIHSIX.
OIpEJIEIICHHE BOIIPOCHI,
COCTMHCHHSI .
TUIPOJIA3a COJIEH. (bopmHpoBaTh
Homyuar OTBETBHI.
BO3MOKHOCTb KomMyHuKaTn
HAYYHUThCSI: COCTABIIAT | BHBIC:
b YPaBHEHUS PEAKIUi | y4aCTBOBATh B
THIPOJIN3a COJIeH U KOJUIEKTUBHOM
OTIPEJIENIATh XapakTep | 0OCYKIECHUU
CpeIlbl paCTBOPOB npo0em;
COJIEH MO UX COCTaBY oOMeH
MHEHUSIMH,
MTOHUMaHUE
MO3UIIAN
napTHepa.
PeryngTvuBHBIE:!
CTaBUTh
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y4eOHYIO

3a1avy Ha
OCHOBE
COOTHECECHHUS
TOTO, 4TO YK€
W3BECTHO U
YCBOEHO, U
TOTO, YTO €IIIe
HEU3BECTHO.
[1/pNe2.Pemien | Ypok npaktudeck | Hayuarcs: OnuceiBath | [Ipenmernsie: | Mcmonb3oB | yueo | §11
ue dKCIepu- 3aKpETICHHUS as paboTa | CBOMCTBA BELIECTB B aHAJIN3UPOBaTh | aHUE HUK
MEHTAJIbHBIX MIPOWIEHHOTO Xone ac- 1 OTOMpAaTh 3HAHUU JJIA
3a/1au. MaTepuaia MOHCTPAIIMOHHOTO 1 nH()OPMAITUIO; | PEIICHUS
71a060paToOpPHOTO BBEIJIBIOKEHUE | yIEOHBIX
Orpabotka DKCIIEPUMEHTA. TUIIOTE3 M UX | 3aJa4.
aNropuT™Ma CoOuronath mpaBwiia 000CHOBaHHUE;
COCTaBJICHHUSI TEXHUKH 0€30MaCHOCTH. | TOCTPOCHHE
MOJIHBIX U XapakTepu3oBaTh JIOTUYECKOMN
COKpAIIEHHBIX YCJIOBHSI TEUCHUS peak- | Ienu
ypaBHEHHiT IIUI B pacTBOpax paccy KJIeHUN.
OHHEIX AJIEKTPOIUTOB JI0 KommyHukatu
peaxiuii koHna. Onpenensrb BHBIE: BEIOOD

BO3MOKHOCTD
MPOTEKAHUS PEAKIIHI
MOHHOTO 0OOMeEHa.
IIpoBoauTh rpynmnoBeie
HaOJII0/ICHHS BO BpeMs
MIPOBEICHUSI
J1a00PATOPHBIX OIBITOB.

OCHOBAHHUM U
KPUTEPUEB C
1 (15%0]
BBIJICJICHUS
MPU3HAKOB,
YMEHHUE C
TOYHOCTBIO
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Hoayuyar BBIpAXKaTh

BO3MOKHOCTb CBOH MBICJIH B

HAYYUThCH: IPUMEHAT | COOTBETCTBUU

b TEOPETUYECKUE C 3a/1a4aMU U

3HAHHUS Ha MPAKTUKE, YCIIOBUSIMA

OOBSCHSTH KOMMYHHKAIN

HaOII0IEHUS U U.

pe3yJIbTaThl PerynstuBHbIe:

IIPOBOJIUMBIX COXpAaHEHHUE

onbIToB OOCYK1aTh B | yueOHOM

rpynnax pe3yJjabTaThl 3a7a4u

onbITOB. OOBSICHATH

CYIIHOCTb pEeaKIun

MOHHOT0 OOMEHa.

Pacno3naBaTe peakuynun

MOHHOT0 OOMEHa 1o

YPAaBHEHHUSIM PEAKIIHIM.

CocCTaBIATh MOJTHBIE U

COKpAILICHHBIC MOHHBIC

YPABHEHUSI pEaKIUH.
Pemenne 3HAKOMCTBO C yueOHoe Hayuarcs: pemars [loznaBatenbH | Oco3Hanue | yued | TETp
3a1a4 Ha HOBBIM THIIOM 3aHATHE PacCydYCTHLIC 3a/la4H 110 bIC. HCJIOCTHOCT | HUK | aab
HU30BITOK U 3a1a4 YPaBHCHUSAM CaMOCTOATCIIbH | U
HEI0CTATOK. R XUMHYECKUX PEAKIIUM C | O BBIICIATh U [OMyIeHHBI

MCMOJIb30BaHUEM dbopmMupoBaTh | X 3HAHUM.

PacaeTHBIX MAacChl, KOJIU4YECTBA LCIIN;
3aja4q BEILECTBA UM O0BbEMA | AaHAJIM3UPOBATH
OJIHOTO M3 BCTYNUBIIKX | BONPOCHI U
WJIU TIOJTyYaromuxcsi B | popMupoBaTh
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pEaKIuy BEIIECTB
Hoayuyat
BO3MOKHOCTh
HAYYHMTHCA: BBITOTHAT
b 34/1aHUS HA 3a/1aHHBIC
TeMbI. JlenaThb
OIIPE/IEIICHHBIC BBIBOBI
IIPU pELICHUY 3a]1a4

OTBETBHI.
KoMMyHHKATH
BHEIC:
y4acTBOBaTh
KOJIJIEKTUBOM B
00CYXICHUH
npobJiieM;
oOMeH
MHEHHUSIMH,
MMOHUMAaTh
MTO3UIUIO
napTHepa.
PeryiaTuBHEIE:

MIPUHUMAIOT U
COXPaHSIIOT
y4eOHYIO
3ajauvy;
COCTaBJISIOT
IJIaH U
MOCJICA0BATEIb
HOCTb
JICHUCTBUH.

KonTposbnas
pabota
Nel.DnekTpon
UTHYECKas
JUCCOITHAIIHSL.
XUMHUYECKHE

YPpOK KOHTpOJIS
U OIIEHKHU
3HAHUU
y4ammxcs

yueOHoe
3aHATHE

Hayuarcsi: npumMeHsTh
3HAHWS, YMEHUS U
HAaBBIKH, OJIyYCHHbBIC
MIPY U3YYEHUH TEMBI

Ilo3HaBaresnbH
blE:
OCYILIECTBIIATh
IIOMCK HY>KHOU
uH(popmanuu B
y4eOHUKE,
amace.

OBmaziesue
CUCTEMOU
3HAHUU
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peaxkuuu B
pacTBOpax»

KoMMmyHHKaTH
BHBIE: YYUTHCS
BBIPAXKATh
CBOM MBICJIH B
COOTBETCTBHUU
¢ 3aJayaMu U
YCIIOBUSIMU
KOMMYHHKALN
H.
PeryasTuBHbIC:
MIPOTHO3UPOBAT
b pPE3YJIbTAThI
YPOBHS
YCBOCHUE
M3y4aeMOoro
Marepuana.

I"asnorens! (54)

XapaktepucTu
Ka TAJIOTEHOB.

[TonmoxeHue
rajoreHoOB B
MEPUOIUYECKOU
CUCTEME
XAMHUYECKUX
AJIEMEHTOB

yueOHoe
3aHATHE

Hayuarcs: Xapakrepus
OBaTh rajJOreHbl Ha
OCHOBE UX MOJIOKEHUS
B MIEPUOINYECKOM
CUCTEME U
0COOEHHOCTE
CTPOCHHS UX aTOMOB.
Houyuyar
BO3MO’KHOCTh
HayunThesi: OObsICHAT
b 3aKOHOMEPHOCTH
W3MEHEHUS CBOVICTB

Ilo3HaBaTebH
bIC: YMEHUE
MIPUMEHSTh
MOJIyYCHHBIE
JJaHHBIC I
pelIeHust
MPAKTUYECKUX
3ajad4.
KoMMyHHKaTH
BHBIE: YMEHUE
ONPEAEATh
1T CBOETO

Oco3Hanue
LEJIOCTHOCT
Y TIPUPOIBI.

yueo
HUK

812
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rajJJOrcHoB C

YBCIIMYCHUCM aTOM-

HOTO

HoMepa. OnpenensiTh

IMPHUHAJIC)KHOCTD
BCIICCTB K

onpeneéHHOMY KI1accy

COEIMHEHUN.

oOy4eHws,
CTaBHUTh U
dbopmynupoBar
b U1 ce0s
HOBEBIC 3a]1a4H
B yuebe u
TI03HABATEIIHHO
i
NeSITETTbHOCTH,
pa3BUBAThH
MOTHUBBI U
UHTEPECHI
CBOEH
MI03HABATEIHHO

51
NEATEIHLHOCTH.

PeryviugtuBHBIE:

MIPOTHO3UPYIOT
pe3yabTaThl
YpPOBHS
YCBOCHUS
M3y4aeMOro
MaTepuana,
MIPUHUMAIOT U
COXPaHSIOT
y4eOHYI0
3aj1auy
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Xiop.

du3nyecKue u
XAMHUYECKHUE
CBOMCTBA XJIOpa

yueOHOe
3aHATHE

Hayuarcs: Xapakrepus
OBaTh 3JIEMEHT

XJ0p. 3HaTh
(du3nueckue u
XMMHYECKHE CBOKCTBA
xnopa [Hoayyar
BO3MOKHOCTh
HAY4YUThCS CPAaBHUBATH
CBOMCTBA IIPOCTHIX
BEILECTB XJIOpa,
Pa3bACHATH 3TU
CBOICTBA B CBETE
MpEACTaBICHUN 00
OKHUCJIUTEIBHO-
BOCCTaHOBUTEIBHBIX
npoueccax

IIo3HaBaTeabH
bI€: BBHISABJICHHE
0COOEHHOCTEH
Y TIPU3HAKOB
00BEKTOB;
MIPUBOJIUTH
MIPUMEDPBI.
KoMMyHHKATH
BHBIC:
B3aMMOJICHCTB
He B XO/¢e
IPYHIOBOU
paboThl, BEAYT
JTMAJIOT,
y4acTBYIOT B
JIUCKYCCHUU;
MPUHUMAIOT
JIpyroe MHEHHE
1 TTO3UIIHIO.
PeryasTuBHbBIC:

MIPOTHO3UPYIOT
pe3yabTaThl
YpPOBHS
YCBOCHUS
H3y4aeMoro
MaTepuana,
MPUHUMAIOT U
COXPaHSIOT
y4eOHYIO

Oco3nanne
IIEJTOCTHOCT
5|
reorpaduye
CKOM cpe-
JIBI.
OBinagenue
CUCTEMOH
3HaHUHU U
MIPUMEHCHU
¢ X B
YKU3HCHHBIX
CUTYyaIUsX.

yae0
HUK

813
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3aauy.

XJ10pOBOIOPO
I: TIOJTyYEHHE
Y CBOMCTBA.

[Tomyuyenue u
CBOICTBA
XJIOPOBOAOPO/Ia

yueOHoe
3aHATHUE

Hayuarcs: OnucsiBath
CBOICTBA BEILIECTB B
xoJie ae-
MOHCTPAIIMOHHOTO 1
J1a00paTOPHOTO
HKCIIEPUMEHTA.
CoburoaTh TEXHUKY
0€30IaCHOCTH.
Houyuar
BO3MOKHOCTh
HAYYHMTHCH: BpIIBIATH
npo0JIeMbl U
MIEPCTICKTUBBI PA3BUTHS
AIIK B Poccuu Ha oc-
HOBE aHAJIN3a
JOTIOJTHUTEIBHBIX HC-
TOYHHKOB
reorpapu4ecKoit
uHbopMaIuu.
IToaroraBiauBaTh
KpaTKHe COOOIICHUS
WJIM TIpE3eHTAIN 00
WCTOPUU CTAHOBJICHUS
TpaHcnopra B Poccun

[To3HaBaTeabH
BIE:
dbopmupoBaHue
IPOOJIEMBI
YpoOKa,
CO3JaHHC
aNropuT™Ma
TSI TCILHOCTH
MIPU PEIICHUN
MPOOJIEMBI.
KoMMmyHHKATH
BHBIC: ITOMCK U
BBIJICIICHHC
HE0OXO0IUMOM
uH(popmanuu;
YMEHHE C
JIOCTaTOYHOM
TOYHOCTBIO
BBIpaXKaTh
CBOH MBIC/IH B
COOTBETCTBUH
C 3aJja4aMHt |
YCIIOBUSIMHU
KOMMYHUKAIIH
H.

PeryingtuBHBIE:

IIPUHATHC U

OsBnanenne
CHUCTEMOM
3HAHUHU U
MIPUMEHECHU
¢ X B
YKU3HECHHBIX
CUTYaIUSIX.

yaed
HUK

8§14
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COXpaHCHHE

y4eOHOM
3aJ1ayu.
Consnas XJopuasl, y4eOHOe Hayuarcs: PaciosnaBa | [losnaBarensH | OBnagenue | yue6 | 815
KHUCIIOTa U €€ | KaYeCTBEHHAas 3aHATHE Th OMBITHBIM Iy TEM bIC: CHCTEMOH | HMK
COJIH. peakuus Ha COJISIHYIO KHCJIOTY U €€ | YCTaHOBJICHHE | 3HAHUI
XJTOPHA-HOH COJIY, a TaKkKe MPUYUHHO-
OpOMUJIBI U MO/ UJTBI. CJIEICTBEHHBIX
Houyuar CBsI3EM.
BO3MOKHOCTh KommyHukaTtu
HAY4YUThCsA:VICIIONB30B | BHBIEC: YMEHHUE
aTh MIPUOOPETEHHBIC C JOCTaTOYHOMU
3HAHMS U YMEHUS B TOYHOCTBIO
IIPAKTUYECKON BBIpA)KaTh
JEeATETbHOCTH U CBOM MBICIIU B
MOBCEHEBHOM )KM3HU C | COOTBETCTBUU
LEJIbI0 0€30MaCHOTO C 3aJ]a4aMH U
oOpailieHusl ¢ YCJIOBUSAMU
BEILECTBAMH U MaTe- KOMMYHUKAIIH
puazamu u 178
HKOJIOTUYECKU PerynstuBHbIe:
I'PaMOTHOTO TIOBEJICHMS | MPUHATUE U
B OKPY’KaIOIIEH Cpelie | COXpAaHEHUE
y4ueOHOU
3aJlayu.
I1/pNe3. Pemenue npaktudeck | Hayuarcs: OnuceiBath | [lo3HaBarenbH | OcosHanue | yueO | §16
[Tomyuyenue SKCTICpUMEHTA | as pabora CBOMCTBA BELIECTB B bIC. TIOHUCK U HEJIOCTHOCT | HUK
COJISIHOM BbHBIX 3aJ1a4: Xoae ac- BBIJCIICHUC 1 3HAaHUU
KUCIOTEL H «IlonyueHue MOHCTPALIMOHHOTO U HEOOXOIMMOM | Kak
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M3YyUYCHHE €€
CBOMCTB.

COJISTHOM
KHCJIOTHI U
M3y4YCHUE €€
CBOMCTB»

71a00paTOPHOTO
HKCIIEPUMEHTA.
CobmoaTh TEXHUKY
0€30MacHOCTH.
Hoayuyar
BO3MOKHOCTH
Hay4YuThcsi:PacrosHnas
aTh OTBITHBIM ITyTEM
COJISIHYIO KHUCJIOTY U €€
COJIH, @ TAKXKe
OpOMMIBI U MOJIUIBL.

uHbOpMaIuy;
CUHTE3UPOBATh
HMEIOIIHECS
3HAHUS; BBIOOD
OCHOBAHUM U
KPUTEPUEB JJIA
MOCTPOCHUS
JIOTUYECKOM
LECITH
pacCyKJIEeHUN,
YMEHUE MOJIHO
BBIpAKaTh
CBOH MBICJIH.
KoMMyHHKATH
BHEIC:
dbopmupoBaHue
U pa3BUTHE
TBOPYECKHUX
CIIOCOOHOCTEM.

PeryasTuBHbBIC:
YMEHHE
OpraHu30BbIBA
Th CBOIO
JICITECILHOCTD,
BBIOMpATH
cpeacTBa Jjist
peann3anuu
LeJICH.

Ba)KHEHIIIer
0
KOMITOHEHT
a Hay4YHOU
KapThbl
MHpa.
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Kucaopoa u cepa (74)

XapakTepucTtu | AJIIOTpONUS. yueOHOe Hayuarcsi: Onpenenst | [losnaBarensH | OBnagenue | yue6 | 817
Ka KUcJIopoja | AJTOTpornHas 3aHITHE b 3aKOHOMEPHOCTH bIE: BBIOOD Ha YPOBHE | HUK
U Cepbl MoupUKaIys. WU3MEHEHUS CBOMCTB OCHOBAaHMI U | oOmIero
O30H — Kak AJIIEMEHTOB B A- KpUTEpHUEB 11 | 00pa30BaHU
POCTOE rpymnmax, ornpeiejeHue | CpaBHEHUSI. S CUCTEMOU
COCTUHEHHE MOHSTUS aJUIOTPOTIHH. 3HAHHH.
YMeTh naBaTh o6uryro | KoMMyHHKaTH
XapaKTCPUCTUKY BHBIC.
DJIEMEHTOB U IIPOCTBIX | Y1AaCTBOBATH B
BCILICCTB MOATPYHIIbI KOJUICKTUBHOM
KHCIIOPO/Ia, OOBACHSTH, | O0CYKIEHUH
TI0YEMy YHCIIO TIPOCTHIX | IPOOIIeM;
BEIIECTB B HECKOJIBKO OOMEHUBATHCSI
pa3 OpeBOCXOAUT YUCiI0 | MHCHUAMM,
XUMHMYCCKUX NOHMMAaTh
HJIEMEHTOB, MO3UITHIO
XapakTepu3oBaTh poJip | HapTHEPA.
030Ha B atMoc(depe
Mosyuar PerynsatuBHble:
BO3MO’KHOCTH YMCHHC
HayuuThest: O0bscusr | OPTaHU30BaTh
b 3aKOHOMEPHOCTH CBOIO
U3MCHEHUS CBOMCTB ACATCIBHOCTD,
sanemeHToB IVA- ONpPEACIATD €€
IPYIIIBL 3aa4d U
XapakTepru30BaTh OLCHHUBATD
aJUTOTPOIINIO KKCJIopo- | AOCTUTHYTHIC
pe3yJIbTaThI.
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Jla ¥ cephl KaK OJHY U3
PUYHH MHOT000pa3us
BEIIIECTB.

CBoiicTBa 1
IPUMCHCHHUE
CEPBHL.

AnnotpornHsie
MOU(DUKAITUH
cepbl

(poMOuueckasi,

MOHOKJIMHHA ).

doraus.

yueOHoe
3aHATHUE

Hayuarcs: Xapakrepus
oBaTh QU3UYECKUE U
XUMHYECKUE CBOKCTBA
CEPBI, €€ AITIOTPOITHBIE
MOIU(DUKALIAH.
Houyuar
BO3MOKHOCTh
HAYYUTbCS: COCTABIIAT
b YPaBHEHHMS PEaKIINM,
MTOATBEPKAAOIINX
OKHUCIIUTEIIbHBIE U
BOCCTAHOBUTEJIbHBIE
CBONCTBA CEPBI,
CpaBHUBATh CBOMCTBA

IIo3HaBaTeabH
bI€: BBIOOD
Haubolee

() PEKTUBHBIX
CII0COOOB
pelieHus 3a1aq
B 3aBUCHUMOCTH
OT KOHKPETHBIX
YCIIOBHIA.

KoMMyHHKATH
BHBIC: YMEHUE
C 1OCTaTOYHOM
MOJIHOTOM U

MPOCTHIX BEUIECTB cephbl | TOTHOCTHIO
U KHACJIOpOo/a, BbIpaKaThb
Pa3bACHATH 3THU CBOM MBICJIA B
CBOMCTBA B CBETE COOTBETCTBUH
MpeACTaBICHUM 00 C 3aJla4aMHy U
OKHCJIUTEILHO- YCIOBUSIMU
BOCCTAaHOBHUTEJILHBIX KOMMYHHKAIH
rpolreccax u.
PerynsTvBHBIC:
MIPUHUMATH U
COXPaHITH

OsmaacHue
Ha ypOBHE
oO111ero
oOpa3oBaHU
s CUCTEMOM
3HAHUMH.

yaed
HUK

818
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y4eOHYIO

3a/auy;
CaMOCTOSTENIbH
O BBIICIISATH U
dbopmMupoBaTh
LEJIb;
COCTaBJISITh
JIaH u
MOCJIE0BATEND
HOCTb
JICVICTBHM.
CepoBonopoa. | Cynbduasi, y4eOHOe Hayuarcs: Onpenensr | [losnaBarensH | OBnagcnue | yueO | 819
Cynbduas TUapoCcyabdua. | 3aHsITHE b CIIOCOO MOJTy4YEHHUS bI€: YMEHHE Ha YPOBHE | HUK
CGpOBOI[OpOI[ CCpoBOJOpPOaA B OpraHU30BbIBA O6H_[CFO
1a00paTOPUU U €ro Thb CBOIO oOpa3zoBaHu
cpoiictBa. [loayuar JESITENbHOCTD, | S CHCTEMOU
BO3MOKHOCTh BBIOWpATh 3HaHUMH.
HayuntThesi: OOCyxaar | cpeactna s
b U 3aIIUCHIBATH peanuzanuu
YPaBHEHHUSI pEaKIUK, 1(S(S)78
XapaKTepU3yOLIUX KommyHukatu
CBOWCTBA BHBIE:
CEpPOBOJOPO/IA, B MpPUHUMATh U
MOHHOM BHJIC COXpPaHSTh
y4eOHYIO
3azauy.
PeryasiTuBHBIC:
dbopmupoBaHue
Y pa3BUTHE
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YMEHUU BECTH

CaMOCTOSITEIIbH
BIM TTOHCK,
oTOOp
uHbopMaIuu.
Oxcun cepol CepHHCTBINA Ta3. | yueOHOE Hayuarcs:Xapakrepu3s | [lo3uaBatensn | OpnageHue | yueO | 820
(V). CynbhuTsl U | 3aHATHE oBaTh okcuj cepsl (IV), | be: CUCTEeMOM | HUK
CepHucrast TUAPOCYIb(OUTHI JlaBaTh XapaTepUCTUKY | CAMOCTOSITEIbH | 3HAHUHN U
KHCIIOTEL CEpPOBOJIOPOIHOM U O BBIACIATh U | IPUMEHECHU
CEpPHUCTOM KHCIIOTaM, a | popMHUpOBaTh | € UX B
TAKXK€ UX COJISAM. (18 YKU3HCHHBIX
Moayuar aHaJM3UPOBATh | CUTyalIHsIX.
BO3MOKHOCTD BOIIPOCHI, dopmupoBa
HAYYMTBHCS: COCTaBIAT | popMHUpOBATH | HUE
b YPaBHEHHUS PEAKIIUM, | OTBETHI. YCTaHOBKH
XapaKTepU3yoIUX Ha
CBOICTBA ATHUX KoMMyHUKATH | oTBETCTBEH
BCIICCTB, OOBSICHITH BHBIC: HOE
MIPUYNHY BBITAJICHUSA Y4acCTBOBATb B | OTHOIIICHHUE
KHCJIOTHBIX JOXKAeH KOJUICKTUBHOM |
O6CY)KI[€HI/II/I OKPY KaroIi|
npobiem; eu cpene,
o0MeH HeoOX0aUM
MHCHUAMU, OCTHU eé
IIOHUMAHHC COXpaHEHUSI
TTO3UIAH
napTHepa.
PerynsTuBHBIE:
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CTaBHUTDb

y4eOHYIO
3a/1auy Ha
OCHOBE
COOTHECEHUS
TOTO, 4TO YK€
U3BECTHO U
YCBOEHO, U
TOT0, YTO €IIIE
HEHU3BECTHO.
Oxkcup cepbl Cynbdartsl. ydueOHOe Hayuarcsi: Xapakrepus | [losnaBarensH | OBnagenue | yue6 | §21
(VI). Cepras | I'mapocynedarsl | sapsrue oBaTh okcuj cepbl (VI), | ble: BBISIBISATH | HA YPOBHE | HUK
KHCJIOTA. CepHblit CEpPHYIO KUCIOTY, 0COOEHHOCTH U | 001Iero
aHTHIIPU]I. OTIPEICISITh CBOMCTBA | TPU3HAKHU oOpa3zoBaHu
Oneym. pa30aBIeHHON CepHOM | OOBEKTOB; s CUCTEMOI
B3anmonericteu kucnotsl. [oayuar IIPUBOJIUTH 3HaHUMU.
e BO3MOKHOCThH MIpUMEPHI B
KOHIICHTPUPOBA Hay4yuThesi: Onpenens | KauecTBe
HHOWU CEpHOM Th IPUHAJIC)KHOCTD BBIJIBUTAEMBIX
KHUCIIOTHI C BEII[ECTB K MOJIOKEHUH.
MeTauIaMH onpeneéHHOMY KIIacCy
COCIMHEHHI. KommyHuKaTH
ComnocTtaBisTh BHBIC!
CBOIiCTBA B3aUMOJCUCTB
paz0aBiIeHHON U OBAaThb B XOA€
KOHILIEHTPUPOBAHHOMN TPYHIOBOH

CEPHOM KHUCIIOTHI

paboThI, BECTH
JTNAJIorT,
y4acTBOBATh B
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JIACKYCCHU;

MPUHUMATh
Jpyroe MHEHHE
Y TIO3UIIHH.
PerynsruBHbIie:
MIPOTHO3UPOBAT
b PE3yJIbTAThI
YPOBHS
YCBOCHHUS
M3y4aeMOro
MaTepuana,
MPUHUMATh U
COXPaHATH
y4eOHYIO
3ajauy.
[1/pNe4. Pemre | Pemenue npaktudeck | Hayuarcs: PacniosnaBa | [lo3HaBarenbn | OBnazenue | yue0 | §22
HHE DKCIIEPU- | DKCIIEPH- as pabora | Th ONBITHEIM ITyTEM bIC: BBISBIISITH | CHCTEMOM | HUK
MEHTAJIbHBIX | MeHTATBHBIX pacTBOPBI KUCIIOT, OCOOCHHOCTH U | 3HAHUM
3a71a4 110 337124 TI0 TeMe CyIbGUIBI, CyIb(QUTBI, | TPU3HAKH
TEME. «Kucmopos 1 cyJbdaThl. 00BEKTOB;
cepa. I/ICHOJ'II:30']'3aTL IIPUBOJINTH
pUOOpETEHHBIE IIPUMEPHI B
3HAHUS U YMCHUS B KauecTBe
MPaKTHIECKON BBIJIBUTAEMBIX
JESITEIIbHOCTH U MOJIO’KEHUH.
MOBCEIHEBHOM KU3HU C
1ENBIO 0E301aCHOrO KommyHukatu
oOpalleHus ¢ BHBIC:
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BEIeCTBAMH U MaTe-
puatamMu u
9KOJIOTHYECKH
IPaMOTHOTO TIOBEICHUS
B OKPY>Karolleu cpeae.
Hoayuyat
BO3MOKHOCTH
HAYYMThCsi: Beraucsat
b 10 XUMHYCCKUM
YpaBHEHHSAM Maccy,
00BEM U KOJIMYECTBO
BEIIECTBA OJTHOTO U3
MPOTYKTOB PEAKITAHN TIO
Macce UCXOTHOTO
BEILIECTBA, 00BEMY UITH

B3aNMOJIEHCTB
OBaTh B XOJI€
IPYIIIOBOU
paboThI, BECTH
JIAaJIor,
y4acTBOBATh B
JIACKYCCUU;
MIPUHUMATh
JIpyroe MHEHHE
Y TIO3UIINH,
JIOITyCKAaTh
CYIIECTBOBAHU
€ pa3HbIX
TOYEK 3pPECHUSI.

KOJIMYECTBY BELeCTBa, | PCrYISTUBHBIC!
COZepIKallero omnpe- OCO3HaHHUC
JEJIIEHHYIO JTOJIFO Ka4gecTBa U
MIPUMECEH. YPOBH:
YCBOCHHS;
BOJIEBas
caMOPETYJISIH
s, KaK
CIIOCOOHOCTH K
MOOWMIN3aLUU
CHJI M DHEPTHH
KoHTponbHas ydaeOHOe Hayuarcs: npumensats | [lo3HaBatensH | OBmajneHue
pabota Ne2. 3aHATHE 3HAHUS, YMEHUs U blE: CHUCTEMOM
HAaBBIKH, TTOJTYYECHHBIC OCYIIECTBIIATh | 3HAHUU
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IIPU U3YYECHHUH TEMBI

ITIOMCK HYKHOU
uHbOpMaIuU B
y4eOHHKeE,
aTiace.
KommyHukaTu
BHBIE: YUUTHCS
BBIPAXKATh
CBOM MBICIIU B
COOTBETCTBUH
C 3aJja4amMu U
YCIIOBHUSIMHU
KOMMYHUKALH
178
PeryiaTuBHEIE:
IIPOTHO3UPOBAT
b PE3YyJIbTATHI
YPOBHS
YCBOEHUE
M3y4aeMoro
Marepuaia.

A3ot u gocdop (114)

XapakTepucTu
Ka a30Ta u
docdopa.
dusnyeckue u
XUMUYECKUE
CBOMCTBA

Hutpunsr.
dochuasl

yueOHoe
3aHATHE

Hayuarcsi: npumMeHsTh
3HAHUE NIEPUOANYECKON
CUCTEMBI U CTPOCHUS
aToma mpu
XapaKTEePUCTUKE
XUMHUYECKUX
AJIEMEHTOB. 3HAThH

Ilo3HaBaTebH
bI€: BEIOMpATH
HauoOoee

s dexTuBHBIE
CITOCOOBI
pelieHus
3a/a4;

OBmaziesue
CHUCTEMOU
3HAHUM.

yueo
HUK

823
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aszora. CBOICTBA a30Ta. KOHTPOJIMPOBA
Houyuar Th Y OLICHUBATh
BO3MOKHOCTb pouecc u
HAYYMTHCH: OOBSICHATH | pe3yJbTar
MPUYAHY XUMUYECKON | IESITETIbHOCTH.
WHEPTHOCTH a30Ta,
COCTaBJIATh YPaBHCHUS KommyHukaru
XMMUYECKUX peaKkuuii, | BHBIC:
XapaKTCPU3YOIIUX AOTOBApHBATHC
XUMHUYECKUE CBOMCTBA | 0
asora, ¥ pasbiICHATh UX | PaclIpeaCICHI
C TOUKH 3PEHUS ¥ QYHKIUI 1
npeACTaBlIeHU 00 pouieii B
OKHCJIUTEIILHO- COBMECTHOM
BOCCTAHOBUTCIIBbHBIX ACATCIIBHOCTH.
rpoleccax
PerynstuBHbIC!
YMEHUE
OpraHu30BbIBA
Th CBOIO
JIESITETbHOCTb,
BBIOMPATH
cpeacTBa Ajist
peann3anuu
LeJIe.

AMMHAK. Hon ammoHus, | yueOHOE Hayuarcsi: Onpenensat | [lo3HaBatenbH | YMeHue ¢ | yuebd | §24
JIOHOPHO- 3aHATHE b MEXaHU3M bIE: JNOCTaTOYHO | HUK
AKIENITOPHBII o0Opa3oBaHUs HOHA CTaHOBJICHUE M TTOJTHOTOH

aMMOHUS, XUMUYECKUE | IPUYUHHO- u
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MEXaHHU3M CBOMCTBa aMMHaKa. CJICJICTBEHHBIX | TOUHOCTBIO
Hoayuyat CBS3€H; BEIOOD | BBIPAXKaTh
BO3MO3KHOCTD Hauoboee CBOH
HAYYUThCS: 3¢ (HEKTUBHBIX | MBICIH B
COCTaBJISITh YPaBHEHHUS | CITIOCOOOB COOTBETCTB
peaKuuii, peLIEHUs 3aa4 | UM C
XapaKTEePU3YIOLINUX B 3aBUCHMOCTH | 3aJlayaMH U
XUMHYECKHE CBOMCTBA | OT KOHKPETHBIX | YCIOBUSIMU
aMMHaKa, ¥ Pa3bACHATDH | YCJIOBHUM. KOMMYHHKAa
MX C TOYKH 3pCHUSA 1M,
MpEICTaBICHUIN 00 KommyHuKaTH BJIAQJICHUEC
AIEKTPOIUTUYECKOU BHBIC: YMCHUE | MOHOJIOTHY
JTVCCOIMALIAHN U C IOCTaTOYHOH | eckoif U
OKHCJIUTEIIbHO- TOYHOCTBIO JIAAJIOTUYEC
BOCCTAHOBHUTEJIbHBIX BbIPpAXKATh KoM
IIPOLIECCOB CBOH MBICIIK B | (hopmMamMu

COOTBCTCTBHUH peuu;

C YCJIOBUAMU IIOCTPOECHUE

KOMMYHHKAIH | JOrHYE€CKOMI

H. (S0
paccyxIeH

PeryigaTuBHEIE: Wik

YMEHUE

OpraHu30BbIBA

Th CBOIO

JICITEILHOCTD,

BBIOMPATH

CpelICTBA IS

peanu3anuu
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EeJIEN.

[1/pNeS.ITomyu
€HUE aMMHaKa
1 U3y4YeHUE
€ro CBOMCTB.

[lonyuenue
aMMHaKa u
U3YUYEHUE €ro
CBOMCTB

MPaKTUYECK
as pabota

Hay4arcs: nomydars
aMMHMaK peakuuen
MOHHOT0 OOMEHa U
JIOKa3bIBATh ONBITHBIM
IyTEM, YTO COOPAHHBIHI
ra3 — ammuak Iosygar
BO3MOKHOCTh
HAYYUThCS :aHATU3UPO
BaTbh PE3yJbTaThI
OIIBITOB U JI€NIaTh
0000111a011I1€e BBIBOJBI

IIo3HaBaTeabH
bIE: YMCHHE
BECTH CaMo-
CTOSITEIbHBIN
MIOMCK, OTOOD
nHpopmaruu,
ee
npeoOpa3oBaH
ue.
KoMMyHHKATH
BHEIC:
dbopmupoBaHue
COOCTBEHHOI'O
MHEHUS U
TTO3HIIHH.
PeryiaTuBHEIE:
MJIAHUPOBAHUE
CBOHUX
JICCTBUM B
COOTBETCTBHH
c
MMOCTaBJIICHHOMU
3ajadeu u
YCJIOBUSMHU €€
peanuzaiuu, B
TOM YHCJIE BO
BHYTpPEHHEM
IUIaHE.

YMeHue ¢
JIOCTATOYHO
U IIOJTHOTOH
n
TOYHOCTBIO
BBIpAXKaTh
CBOH
MBICIIU B
COOTBETCTB
HH C
3aJla4yaMu H
YCIIOBUSAMU
KOMMYHUKa
L1H;
BJIaJICHUE
MOHOJIOTHY
€CKOH U
JNAJIOTHYEC
KoM
dbopmamu
peuu;
MOCTPOCHUE
JIOTHYECKOM
eI
paccyxacH
HH.

yaed
HUK

825
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Conu Conu aMmMoHHMSI. | yueOHOE Hayuarcs: Onpenensit | [lo3naBareneH | OBnagenue | yueO | §26
aMMOHUS. JIBOMHBIE CONMM | 3aHATHE b KaUYEeCTBCHHYIO S (N CHCTEMOM HUK

pEaKLHIO HAa HOH YCTAaHOBJICHHE | 3HAHUI
amMmonus. Ilosyuar [IPUYUHHO-
BO3MOKHOCTh CJIEICTBEHHBIX
HAYYHUThCH: CBSI3EU U
COCTaBJISITh YPAaBHEHHUS | 3aBUCUMOCTHU
XUMHUYECKUX PEAKINM, | MEXITY
XapaKTepU3yIOIINUX 00BEKTaMHU.
XUMHUECKUe cBoiicTBa | KomMmyHuKatu
coJiell aMMOHUS, U BHBIE:
pa3bACHATH UX B CBETE | IUIAHUPOBAHUE
npeACTaBlIeHU 00 ey u
AIEKTPOJIUTUIECKON CIIOCOObI
JUCCOLIUAUU B3alIMOJICHCTB

usi; OOMCH

MHEHHUSIMH,

MOHUMaHNe

MO3UITIH

napTHepa.

PeryisaTuBHbIE!

COXpaHEeHue

yueOHOMI

3a/lauu;

YYHUTHIBATh

BbIJICTICHHBIC

yUUTEIEM

OpPUEHTHPHI
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EUCTBHS.

A3oTHas
KHUCJIOTA.

XHUMHU3M
MOJTy4YEHUS
a30THOM
KHUCJIOTBI

OKUCIIUTEIbHBIE

CBOICTBA
a30THOU
KHUCJIOTHI.

B3aumoneiictBu

€ C MCTallIaMu

yueOHoe
3aHATHUE

Hayuarcsa: Conocrasn
ATh CBOMCTBA
pa30aBIeHHON 1
KOHIICHTPUPOBAHHOMN
a30THOU
KHUCJIOTHI. Y CTaHABIUBAT
b [IPUHAJIJIEKHOCTH Be-
LIECTB K
OIIPELIEIIEHHOMY KJIacCy
coequueHuu. Ilosryyar
BO3MOKHOCTh
HAYYMTHCS: COCTABIIST
b YpaBHEHHUS
XAMHWYECKUX PEAKIUH,
JIEXKAIKNX B OCHOBE
ITPOU3BOJICTBA A30THOU
KHUCJIOTHI, U Pa3bICHSITH
3aKOHOMEPHOCTH UX
MPOTEKAHMUS,
COCTaBJISATh YPABHEHUS
pEAKIUNA MEXKTY
paz0aBICHHON 1
KOHIEHTPUPOBAHHOU
A30THOU KHUCJIOTOM U
MeTaulaMu, OOBSICHATD
UX B CBETE
MpeACTaBICHUN 00
OKHUCJIMTEIIbHO-

[To3HaBaTenbH
bIE: YMCHHE
BECTH CaMo-
CTOSITEIIbHBIN
MIOMCK, OTOOD
nHpopmaruu,
ee
npeoOpa3oBaH
ue.

KoMMyHHKATH
BHBIE:
(dbopmupoBaHue
COOCTBEHHOTO
MHEHUS U
TTO3UIUH.

PeryigaTuBHEIE:
TJIAHUPOBAHUE
CBOHX
JICUCTBUM B
COOTBETCTBHUU
c
MMOCTaBJICHHOM
3ajadeu u
YCIIOBHSIMH €€
peanu3aivu, B
TOM YHCJIE BO

OsBmazeHue
CUCTEMOMU
3HAHUM

yaed
HUK

827
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BOCCTAaHOBUTEJIBHBIX BHYTPCHHEM
IPOLIECCOB UTaHE.
Conu azotHoii | Hutpats! u yaebHoe Hayuarcsa: O6cyxnars | [lo3HaBareneH | OBnagenue | yueO | §28
KHCJIOTHI. OCOOCHHOCTH HUX | 3aHSTHE Ka4CCTBCHHYIO bIC! CHUCTEMOU HUK
pa3IoXKEeHUS pEaKIuio Ha HUTpaT- CTaHOBJICHHE | 3HAHHI
IIpU HarpeBaHUU WOH. MPUYUHHO-
CJIEICTBEHHBIX
IoxyuaT CBsI3€H; BHIOOD
BO3MOKHOCTH Hanboee
HAY4YHUTbCH: OTIINYATh S(I)Q)GKTHBHBIX
COJIM a30THOM KHMCJIOTH! | crioco6oB

OT XJIOPUIOB,
cyJib(paTtoB, CynbPUI0B
U CyJIb(UTOB,
COCTaBJISITh YPaBHEHMUSI
peaxkuuil pa3noKeHus
HUTPATOB

pelieHus 3a1a4
B 3aBHCHUMOCTH
OT KOHKPETHBIX
YCIIOBHIA.
KoMMyHHKaTH
BHBIC: YMEHUE
C JIOCTaTOYHOM
TOYHOCTBIO
BBIpAXaTh
CBOH MBICJIM B
COOTBETCTBHU
C YCJIOBUSIMU
KOMMYHHKAIU
H.
PeryasiTuBHBIC:
YMEHUE
OPTraHU30BbIBA
Th CBOIO
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JeSATEIbHOCTb,
BBIOMPATH
cpencTBa st
peanu3anuu
LEJICH.

docdop.

benrli,
KPaCHbIN U
yepHbIi ochop

ydyeOHOe
3aHATHE

Hayuarcsi: Xapakrepus
OBaTh AJUIOTPOIHBIE
MOU(DUKAITUH
dbocdopa, cBolicTBa
0€eJI0ro U KpacHOTO
docdopa. [omayuar
BO3MOKHOCThH
HAYYHUThCSI: COCTABIIAT
b YpPaBHCHUS
XAMHWYECKUX PEAKIUH,
XapaKTEPHU3YIOITUX
cBoiicTBa dochopa

Ilo3HaBaTebH
bIC: YMEHHUE
BECTH CaMoO-
CTOSITCIbHBIN
TIOMCK, OTOOD
uHdopmanuu,
ee
npeoOpa3oBaH
ne.
KoMMyHHKATH
BHBIC.
dbopmupoBaHue
COOCTBECHHOT'O
MHEHHSA U
TTO3UIUH.
PeryasTuBHbBIC:
TJIAHUPOBAHUE
CBOHUX
JICCTBUM B
COOTBETCTBHH
c
MMOCTaBJICHHOU
3as1adyeil u
YCJIOBUSIMH €€

OBinagenue
CUCTEMOU
3HAHUU

y4eo
HUK

829
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pealli3alny.

Oxcun

docdopa (V).

docdopHas
KHCJIOTA U €€
COJIH.

dochopHbIit
aHTHIIPUI.
Optodocdhopra
s KHCIIOTA.
I'uapodocdar-
WOH,
nuruapodocdar
-uoH. [IpocTeie
U CJIO)KHBIE
MUHEpaJIbHbIC
yA0OpeHus

yueOHoe
3aHATHUE

Hayuarcs: Xapakrepus
OBaTh CBOKCTBA
dbochopHoro
aHTUApUIA U
dhochopHOI KHCITOTHI.
[TonumaTs 3HaUEHUE
MUHEpaIbHBIX
yA0OpeHuit ns
pacrenui Iloayuyar
BO3MOKHOCTh
HAYYHMTHCS:
COCTaBJIATh YPABHEHUS
peaKkuuu,
XapaKTepU3yoIuX
XAMHUYECKUE CBOMCTBA
okcuna pocdopa (V) u
dhochopHOI KUCIIOTHI, U
Pa3bSICHATH UX B CBETE
MpeACTaBICHUM 00
AIEKTPOIUTUIECKOU
JTMCCOLUALINYT U
OKHCIIUTEIIbHO-
BOCCTAHOBUTEIbHBIX
npoiieccax, NpOBOJUTh
Ka4eCTBEHHYIO
peakiuuio Ha docdar-
HOH.

[To3HaBaTenbH
bIE: YMCHHE
BECTH CaMo-
CTOSITEIIbHBIN
MIOMCK, OTOOD
nHpopmaruu,
ee
npeoOpa3oBaH
ue.

KoMMmyHHuKaTH
BHEIE:
dbopmupoBaHue
COOCTBEHHOTO
MHEHUS U
TTO3UIIUH.

PeryigaTuBHEIE:
TJIAHUPOBAHUE
CBOHX
JICUCTBUM B
COOTBETCTBHUU
c
MMOCTaBJICHHOM
3ajadeu u
YCIIOBHSIMH €€
peanuzanumu.

OsBmazeHue
CUCTEMOMU
3HAHUM

yaed
HUK

830
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Pemenne
3a1a4 Ha
MPAKTUYECKUI
BBIXO/I.

OcBoenue
HOBOTO THIIA
3aja4

yueOHOe
3aHATHE

Hayuarces: pemats
pacyeTHBIE 33/1a4U 10
YPaBHEHUAM
XUMHYECKUX PEAKIIUU C
WCIIOJIb30BaHUEM
Macchbl, KOJIMYECTBA
BELIECTBA WU 00beMa
OJTHOTO U3 BCTYIIMBIINX
VI TTOJTYYaIOIIUXCs B
pEeaKkIuu BEILIECTB
Houyuar
BO3MOKHOCTh
HAYYUThCHA: BhINOIHAT
b 3a/IaHUS Ha 3a1aHHBIC
TeMbl. [lenaTth
ONPEIEIICHHBIE BBIBOJIBI
IIPY PELICHUU 3a/1a4

IIo3HaBaTeabH
BIE:
CaMOCTOSATEIbH
O BBIJICNIATH U
dbopmMupoBaTh
LEH;
aHaJIM3UPOBATh
BOIIPOCHI U
dbopmupoBaTh
OTBETHI.
KoMMyHHKATH
BHEIC:
y4acCTBOBaTh
KOJIJIEKTUBOM B
00CyKIEHUH
npo0JieM;
oOMeH
MHEHHUSIMHU,
IMOHUMATh
TTO3UIUAIO
nmapTHepa.
PeryasTuBHbIC:
MPUHUMAIOT U
COXPAaHSIOT
y4eOHYIO
3a/1a4y;
COCTaBJISIOT
IUIaH U
IOCJIEI0BATEb

Oco3nanne
IIEJTOCTHOCT
U
MOTYyYEHHBI
X 3HAHHU.

yae0
HUK

TETP
anb
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HOCTbH
NEUCTBUH.

KonTposbHas
pabota Ne3.

yueOHOe
3aHATHUE

Hay4arcsi: npuMeHsaTh
3HAHUS, YMEHHUS U
HAaBBIKH, IIOJTyYEHHBIE
IIPU U3yYECHUH TEMBI

[To3HaBaTenbH
ble:
OCYILIECTBIISTh
TOUCK HYKHOU
nHpopmaruu B
y4eOHUKE,
aTJiace.
KomMyHMKaTH
BHBIC: YUUTHCS
BBIpaXkaTh
CBOU MBICJU B
COOTBETCTBUU
C 3aJlayaMy U
YCJIOBUSAMU
KOMMYHUKAIU
H.
PerynstuBHbIC:
MIPOTHO3UPOBAT
b PE3YJIbTAThI
YPOBHS
YCBOCHHE
M3y4aeMoro
Marepuara.

OsBmnazeHue
CUCTEMOU
3HAHUM

Yraepoa u kpemuuii (104)

XapaktepucTu
Ka yriepoaa u

AnnoTponus
yraepoJa.

yuebHoe
3aHSATHUEC

Hayuarcs: Xapakrepus
oBaTh 3J1eMeHThI |VA-

Ilo3HaBarenbsH
bI€: BBISIBJICHUEC

OBmnazesue
CUCTEMOU

yueb
HUK

831
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KPEMHHSI.
AusnoTtponus
yriaeposa.

Anma3z, rpadur,
KapOuH,
byiepeHsl

rpynIsl (TOATPYTIIIBI
yriiepoja) Ha OCHOBE
WX TOJIO’KCHUS B
MEPUOTUYECKOU
CUCTEME U
0COOEHHOCTEH

CTPOCHUA UX ATOMOB.

OOBACHATH
3aKOHOMEPHOCTHU
W3MEHCHMS CBOMCTB
snemeHToB IVA-
rpynnsl. Ioayuar
BO3MOKHOCThH

HAYYUTbCS: XapaKkTepu

30BaThb aJNLIOTPOIIHNIO

yriaepoJa Kak OJHy U3
MPUYUH MHOT000pa3us

BEIIIECTB.

0COOeHHOCTEH
U TIPU3HAKOB
00BEKTOB;
IIPUBOJIUTH
IIPUMEPBHI.

KoMMyHHKATH
BHBIC:
B3aUMOJCHCTB
He B X0JIe
IPYIIIOBOU
paboThl, BEAYT
JIMAJIOT,
y4acTBYIOT B
JIACKYCCHH;
MIPUHUMAIOT
JIPyroe MHEHUE
1 TIO3UIIHIO.

PeryasTuBHbIC.
MIPOTHO3UPYIOT
pe3ybTaThl
YPOBHSI
YCBOCHUSA
M3y4aeMoro
MaTepuana;
MIPUHUMAIOT U
COXPaHSOT
Y4ICOHYIO

3HAHUM
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3aauy.

Xumuyeckue | ApcopOuusi. yaebHoe Hayuarcs: OmuceiBath | [lo3HaBareneH | OBnagenue | yue6 | 8§32
CBOICTBa JecopOmus. 3aHATHE CBOICTBA BEILIECTB B bIC: CHUCTEMOU HUK
yraepoa. AKTHBHUPOBaHH xone ae- OCYIIECTBJISITh | 3HAHUU
AgncopOus. BIii YTOb MOHCTPAIIMOHHOTO 1 MOVCK HY>KHOU
J1a00paTOPHOTO nHpopmaruu B
HKCIIEPUMEHTA. y4ueOHUKeE,
CoburoaTh TEXHUKY atace.
0€30IaCHOCTH.
Onpenenars cpoiictea | KOMMyHUKaTH
IIPOCTOT0 BEIIECTBA BHBIC. YYHATHCA
YTJIsL, UMETh BEIPAXKATh
MIpPEACTaBIICHUE O CBOM MBICJIN B
a);[cop6]_u/n/1 ]'[()J]yan COOTBETCTBUU
BO3MOKHOCThH C 3aJja4aMu U
HAYYHUThCSI: YCJIOBUSIMU
COCTaBJISITh YpaBHEHHUs | KOMMYHHKaIl1
XAMHWYECKUX peakiuu, | H.
XapaKTepU3yIOIINX
XUMHYECKHE CBojicTBa | LETYJIATUBHBIE:
yrieposa MIPOTHO3UPOBAT
b PE3yJIBTATHI
YPOBHS
YCBOCHUE
H3y4aeMoro
Marepuaa.
Oxkcup ["azorenepartop. | yueOHOE Hayuarcst Onpezaensats | [losnaBarensn | OBnagenue | yue6 | 833
yriepona (II) - | ['enepaTopHbiit | 3ansTHE CTPOECHME U CBOMCTBA ble: CUCTEMOU | HUK
ras. okcuna yriepoza (II), | cranoBieHue 3HAHHUU
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yrapHbIU ra3.

["asudukanus
TOTLTUBA

ero (pU3NOJIOTUYECKOe
JICHCTBUE HA OPTaHU3M
yenoseka. Iloayyar
BO3MOKHOCTh
HAYYUThCS:
COCTAaBJISITh YPaBHEHUS
XUMHUYECKUX PEAKIIU,
XapaKTEPU3YIOIINX
CBOICTBA OKCHUIA
yraepona (1)

MPUYUHHO-
CJICICTBEHHBIX
CBA3€H; BBIOOD
Hauoboee

3¢ (HEeKTUBHBIX
CII0CO00B
pelieHus 3a1aq
B 3aBUCHUMOCTH
OT KOHKPETHBIX
YCIIOBH.
KoMMyHHKATH
BHBIC: YMEHUE
C IOCTaTOYHOM
TOYHOCTEIO
BBIpaXkaTh
CBOM MBICIIM B
COOTBETCTBHH
C YCJIOBUSIMU
KOMMYHUKAIU
.
PeryasTuBHbIC:
YMEHUE
OpraHU30BbIBA
Th CBOIO
JIESATCIBHOCTD,
BBIOMpATH
CpeacTBa Jist
peanuzainuu
LICJICH.
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D

Oxcun
yriepoaa (IV)
- YIJIEKUCIIBIN
ras.

KapOonatsl.
['unpoxapboHat
BI

yueOHOe
3aHATHE

Hayuarcsa: OOcyxnaarb
CBOWCTBA OKCHJIA
yriepoaa (IV)
Hoayuyat
BO3MOKHOCTh
HAYYUTbCS: COCTABIIAT
b YpaBHEHHUE PEaKIIUH,
XapaKTepu3yromieu
npeBpalieHue
KapOOHATOB B
TUIPOKApOOHATHI,
IPOBOAUTH
KAueCTBEHHbIE PEaKLIUU
Ha OKCHUJ yriepojaa
(IV) u xapboHaT-1OH

[IpeaMeTHEBIC:
aHaJTU3UPOBATh
U 0TOUpAaTh
uH(pOPMAIIHIO;
BBIJIBHJKECHHE
TUIIOTE3 U UX
00OCHOBaHHE;
MTOCTPOCHHUE
JIOTUYECKOM
Lenu
pacCyKJICHUM.

KoMMmyHHKaTH
BHBIC: BHIOOD
OCHOBAHUM U
KPUTEPUEB C
LIEIBIO
BBIJEJIEHUS
MIPU3HAKOB,
YMEHHE C
TOYHOCTBIO
BBIpaXKaTh
CBOH MBICIIH B
COOTBETCTBHH
C 3aJ1a4aMu U
YCJIOBUSMHU
KOMMYHUKAIIH
H.

OsBnazeHue
CUCTEMOMU
3HAHUM

yae0
HUK

834
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PeryiaTuBHEIE:

IMPHUHATUC U

COXpaHEHHe
y4aeOHOM
3aJ1a4H.
VYronbHas KapGonatsi. yueOHoe Hayuarcsi: O0cyxaare | [losnaBarenbH | OBnagenue | yue6 | 835
Kuciota v ee | [uapokapOOHAT | 3aHATHE CBOMCTBA U YTOJIbHON | BIE: CHCTEMOH | HHK
COJIHL. BI kucnothl. [omyyar yCTaHaBIIMBATh | 3HAHUU
BO3MOKHOCTH IPUYUHHO-
HAYYMTbCSI: COCTABIAT | CJIEJACTBEHHBIC
b YPAaBHEHUE PEAKIIUU, | CBS3H.
XapaKTepU3YIOIIeH KomMyHuKaTn
IpeBpaIieHne BHBIC: YMEHUE
KapOOHATOB B ONPENENATh
TUIPOKapOOHATHI, LIEJIN CBOETO
IIPOBOAUTH oOy4eHus,
KauyeCTBEHHBIC PEAKINH | CTABUThH U
Ha OKCHJI yTJiepo/ia dbopmynmpoBar
(IV) u xapbonat-uon b 11 ce0s
HOBBIE 33J1a4u
B yuebe u
M03HABATEJIbHO
i
NeSITEIIbHOCTH,
pa3BUBAThH
MOTHBBI U
MHTEPECHI
CBOEM
M03HABATENIBHO
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()

u

JEATEIBHOCTH.
PeryiaTuBHEIE:
IIPOTHO3UPYIOT
pEe3yJIbTaThI
YPOBHSA
YCBOCHHUS
M3y4aeMoro
MaTepuana;
MIPUHUMAIOT U
COXPAaHSIIOT
y4eOHYIO
3a1aqy.
[1/pNe6. [Tony | ITomyuenue npaktrdeck | Hayuares: momyuats u | [lo3HaBatensn | OBnagenue | yue0 | 836
YCHHUEC OKCHUJ1Aa OKCHJa as pa60Ta CO6I/IpaTB OKCHUI bIC: CHUCTEMOU HUK
yrnepoaa (IV) | yriepona (IV) u yriepoaa (IV) B yCTaHABJIMBATh | 3HAHUI
U H3yHeHHE H3yUeHHE ero nabopaTtopuu u MPUYUHHO-
€ro CBOKCTB. | .poitorp JIOKa3bIBaTh HAIMYNE CJICZICTBEHHBIC
Pacrio- PacHo3HABAHUE JAHHOTO rasa. CBSI3U.
3HaBaHUE 6 Houayuar
KapOOHATOB. KAapOOHATOB. BO3MOKHOCThH KommyHukatn
HayuuThcsa:PacriosHas | BHBIC: yMCHHUC
aThb OIBITHBIM ITyTEM OIIPEACIIATD
YIJIEKUCIIBIN Ta3, LIeJI CBOETO
KapOOHAT - ¥ cUinKaT- | O0ydYeHus,
HOHBI. Mcnonb30BaTh CTaBUTH U
proOpeTEHHBIE dbopMympoBar
3HAHWA U YMEHUS B b JUIs Ce0st
MIPAKTUYECKOH HOBBIC 3aa9M
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ACATCIBHOCTH U

B yuebe u

MMOBCEHEBHOM JKM3HU C | MTO3HABATEIHHO
1eJIbI0 0€30MaCHOT0 51
oOpareHus ¢ NeSATEeITLHOCTH,
BCII[ECTBAMH U MaTe- pa3BUBAaThH
puatamMu u MOTHBBI U
HKOJIOTUYECKU HUHTEPECHI
IPaMOTHOTO TIOBEACHUS | CBOECH
B OKpY’KaIOIIeH cpefie | Mo3HaBaTEIbHO
17§
e TETLHOCTH.
PeryiaTuBHEIE:
MIPOTHO3UPYIOT
pe3yIbTaThI
YPOBHS
YCBOCHUS
H3y4aeMoro
Marepuana,
MPUHUMAIOT U
COXPaHSIOT
y4eOHYIO
3aauy.
Kpemuwii. Oxkcun kpeMHus | yaueOHOe Hayuarcsi:Conoctasins | [losnaBareneH | OBnagenue | yue6 | 8§37
Oxcun V. 3aHIATHE Th CBOMCTBA OKCH/IOB bIC: cUCTEMOU HUK
kpemuus (IV). yIiIepoJia U KpEMHUS, | YCTaHaBIIMBAaTh | 3HAHWUU
OOBSCHATH MPUUNHY UX | IPUIHHHO-
paznuyusl. CJICICTBCHHBIE
YcranaBnuBarth 1Mo CBSI3H U
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XUMHUYECKOH hopmyIie
NPUHAJIEKHOCTb
BELIECTB K ONpPEACIEH-
HOMY KJ1accy
coenunenuu. Iloayyar
BO3MOKHOCTh
HAYYHUTbCS: 3aMK1ChIBA
Th YpaBHEHUS peaKIuit
B DJIEKTPOHHO-MOHHOM
Bujae. OCyliecTBIATh
B3aMMOIIPEBPALICHUS
KapOOHATOB U
I'UIPOKapOOHATOB.
PacnosnaBars
OIBITHBIM ITYTEM
YIJIEKUCIIBIN Ta3,

3aBUCHUMOCTH.
KoMMmyHHKaTH
BHBIC:
IJIAHUPOBATH
eI 1
CITOCOOBI
B3aUMOJIECUCTB
WS, TOHUMATh
MTO3UIUIO
Apyroro,
y4acTBOBAThH B
KOJIJIEKTUBHOM
00CyKIEHUH
pOOJIEMBI.

PeryiaTuBHEIE:

IPpUHUMATb U

KapOOHAT - U CWJIMKAT- | COXPAHATh
HOHBI. y4eOHYIO
3aavy;
YUYHUTHIBATh
BBIJICIICHHBIE
YUHUTEJIEM
OpPUEHTHUPBI
JICVICTBHSL.
KpemuueBass | KpemHueBas yueOHoe Hayuarcs: JlokaseiBar | [lo3HaBarenbH | OBnagenue | yueO | 8§38
KHCJIOTA M €€ | KHCJIOTa, €€ 3aHATHE b KACJIOTHBIA XapakTeP | bI€: BBISABIATH | CUCTEMOU HUK
conn. Ctexno. | XUuMUUeCKHue BBICIIINX OKCHI0OB 0COOEHHOCTH U | 3HAHHI
[{eMeHT. CBOMCTBA. yIJIepoJia U KPEMHHUS. MPU3HAKU
IMoayuar 00BEKTOB;
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CWwInKaThl.

Kgapii,
KapOOpyH/I,
CHJIMIIUIBI,
CHJIMKATEL.
CunukaTtHas
IIPOMBIIIICHHOC
Th, KEpaMUKa,
CTEKJIO, IIEMEHT

BO3MOKHOCTD
HAYYMTHCS: COCTaBIISIT
b YpaBHEHHUS
XAMHUYECKUX PEAKIUH,
XapaKTepU3yoIux
CBOMCTBA KPEMHHUS,
okcusia kpemuus (IV),
KPEMHHUEBON KUCIIOTHI.
NmeTh npeacTaBiieHue
O CHJIMKaTHOU
MIPOMBIIIJIEHHOCTH

MIPUBOJIUTH
MpUMEpPHI B
KauyeCcTBe
BBIIIBUTAEMBIX
MOJI0KCHUH.
KoMMyHHKATH
BHBIE:
B3aUMOJIEUCTB
OBaTh B XOJIC
IPYyHIOBOU
paboTHI, BECTH
JTUAJIOT,
y4acTBOBATh B
JIACKYCCHH;
MPUHUMATh
JIPyrO€ MHEHUE
1 TIO3HUIINH,
JIOITyCKaTh
CyLIECTBOBAHU
€ pa3HbIX
TOYEK 3PCHMUS.
PeryasTuBHbIC:
MIPOTrHO3UPOBAT
b PE3YIbTAThI
YPOBHS
YCBOCHUSA
M3y4aeMoro
MaTepuana;
MIPUHUMATH U
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COXPAHSATh

y4eOHYIO
3agauy.
Pemenne OcBoeHue y4eOHOe Hayuarcs: pemars [ToznaBatenbH | Oco3Hanme | y4ebd | TeTp
3aJa4 Ha HOBOT'O THUIIa 3aHsITUE PpacCYCTHBIC 3a1a49M 110 bIC. OCIOCTHOCT | HUK | al1b
IpUMeECH. 3a71a4 YpaBHEHUSM CaMOCTOSITEIIbH | U
XUMHUYECKUX PEAKIIUM C | O BBIACIATh U | [IOJIyYEHHBI
HCII0JIb30BaHUEM dbopMHupoBaTh | X 3HAHUM.
MAaCChl, KOJIMYECTBA LEJIN;
BEII[ECTBA UM O0bEMa | aHAJIM3UPOBATH
OJIHOTO M3 BCTYNUBIINX | BOIPOCHI U
WJIU TIOJTyYaromuxcsi B | popMupoBaTh
PEaKIINM BEIIECTB OTBETBHI.
Homyuar KomMmyHuKaTn
BO3MOKHOCTb BHBIE:
HAYYUThCHA: BBIMOJHAT | y4acTBOBATH
b 3aJJaHHS HA 3aJJaHHBIC | KOJUIEKTUBOM B
Tembl. JlenaTth 00CyXICHUH
OTIpeJIeTICHHBIC BHIBOJBI | MPOOIIEM;
MIPU PELICHUU 3a/1a4 oOMeH
MHEHUSIMU,
MMOHUMATh
MO3ULIHAIO
MapTHEpA.
PeryngTvBHBIE:!
MIPUHUMAIOT U
COXPaHSIOT

137




y4eOHYIO
3ajauy;
COCTAaBJISIOT
IJIaH U
MOCJIe0BAaTEIh
HOCTb
INEVCTBUMN.

O00011eHuEe U
cUCTEMATH3AIl
WS 3HAHWUM.

ydyeOHOe
3aHATHE

Moayuar
BO3MOKHOCTb

HAYYUThCHA: BoINOIHAT
b 3aJJaHHS HA 3aJJaHHbIC

TeMbl. [lenaTth

OTpPE/ICIICHHBIE BHIBOJIBI
MIPU PEIICHUU 3a/1a4

Ilo3HaBaTebH
BIC:
CaMOCTOSTCIbH
O BBIJIECIATH U
(bopmHpoBaTh
LCJIN;
aHaJIU3UPOBATh
BOIIPOCHI U
(bopmHpoBaTh
OTBETHI.
KoMMyHHKaTH
BHBIC:
y4acTBOBATh
KOJIJIEKTUBOM B
00CYKICHUH
npo0em;
oOMeH
MHEHUSIMHU,
MMOHUMATh
MTO3HIIHIO
napTHepa.
PeryasiTuBHBIC:

Oco3nanue
LIEJIOCTHOCT
u
MOJTyYEHHBI
X 3HAHHU.

y4eo
HUK

§31-
38
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IMPUHUMAIOT U

COXPAaHSIIOT
y4eOHYIO
3a/auy;
COCTaBJIAIOT
IJIaH U
MoCJIeI0BaTeNh
HOCTh
JIEVCTBUM.
Metasibl (134)
Xapaktepuctu | Metaiuueckasi | yueOHOe Hayuarcs: Xapakrepu3s | [losnaBarensn | OBnagcHue | yueO | 839
Ka METaJUIOB. | CBSI3b. 3aHATHE OBaTh METAJLJIbI HA bl€: BBISIBJICHUE | CUICTEMOM | HUK
Merannnyeckas OCHOBE UX MOJIOKEHUS | OCOOEHHOCTEN | 3HAHUI
KpUCTaJTNYECKa B MIEPUOIUYECKOU Y TIPU3HAKOB
s penieTka CUCTEME U O0OBEKTOB;
0COOEHHOCTEM MPUBOINUTD
CTPOEHUS UX aTOMOB. MIPUMEPHI.
OOBSACHITH
3aKOHOMEPHOCTH KomMmyHnukatu
W3MEHEHUS CBOWCTB BHBIC!
METAJJIOB 110 NEPHUOAy | B3aHUMOJICHCTB
U B A-rpynnax. ue B X01¢
Iloayuar TPYIIIOBOM
BO3MOKHOCTD paboTsl, BeayT

Hay4YuThCH: Vccnenon

JTMAJIOT,
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aTh CBOMCTBA

Y4acTBYIOT B

H3y4aeMBbIX Be- JTUCKYCCHUU;
IIECTB. IPUMCHSTh MPUHUMAIOT
3HAHHUA O JPYroe MHCHHE
METAJJIMYECKOM CBSI3U | U MTO3UIHIO.
TUTSL pa3bsICHEHUS
(U3UYECKUX CBOWCTB PerynsaTusBHbIe:
METaJJIOB HNPOTHO3UPYIOT
pe3yJIbTaThl
YPOBHS
YCBOCHUS
HU3y4aeMoTo
MaTrepuana,
MPUHUMAIOT U
COXPaHSIOT
y4eOHYIO
3a/1a4y.
Haxoxnenne | Haxoxnenwue ydeOHOe Hayuarcs:ITons30Bath | [lo3uaBatensn | OBmancHue | yueO | 840
METAJIJIOB B METAJIJIOB B 3aHATHE cst mHbopmarmei u3 blIE: CUCTEMOHN | HUK
IpUpPOJIE U IPHPOJIE U JIPYTUX UCTOYHUKOB yCTaHABIMBATh | 3HAHHUI
CIIOCOOBI MX | 00IIME CIIOCOOBI AL TIOATOTOBKH HpHYNHHO-
MOJTy qEHHS. UX MOy HeHHS. KpPaTKUX COOOIICHUH. CJIE€/ICTBEHHBIE
I'oToBUTH CBSI3U U
KOMITBIOTEPHBIE 3aBHCHMOCTH.
Mpe3eHTaluu 1Mo TeMe | KoMmMyHuKaTn
Houyuyar BHBIC:
BO3MO>KHOCTD TJIaHUPOBATH
HayuuThbced: Mcnons3o | menu u
BaTh MPUOOPETEHHBIC CIIOCOOBI
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3HAHWS ¥ YMCHUS B B3aMMOJICHCTB
MIPAKTUIECKOMN usl, TOHUMAaTh
NESATeTLHOCTH H TTO3UIINIO
MTOBCEHEBHOM XKHU3HU C | IPYyroro,
LEJIbI0 0€30ITaCHOTO y4acTBOBATh B
oOpareHus ¢ KOJUICKTUBHOM
BEI[ECTBAMU U MaTe- 00CyXIeHUH
puaigamu u pOOJIEMBI.
HKOJIOTUYECKU PerynsruBHbie:
IPaMOTHOTO TIOBEICHUS | MPUHUMATH U
B OKPY’KaIOIIEH cpefie | COXPaHSTh
y4eOHYIO
3aady;
YUIHUTHIBATH
BBIJICIICHHBIC
yUHATEIIEM
OpPHUEHTHUPBI
JICVICTBHSL.
Xumuueckue | DneKTpoxumuue | yaueOHoe Hayuarcsi: monb3oBath | [Ipeamernsie: | OBnagenue | yue6 | 841
CBOMCTBA CKHU pAL 3aHATHE Cs DJICKTPOXUMHUYECKUM | aHAJIM3UPOBATh | CHCTEMOW | HUK
METaJlJIOB. HaTIPSKEHHs PAIOM HANPSKEHUM 1 OTOMpAaTh 3HAHUH
MeTaIIoB (pss METaJUIOB, COCTABIIATh | HH(POPMAIIHIO;
CTAHAPTHBIX ypaBHEHUS _ | BolABIOKCHME
SICKTPOIHBIX XUMUYECKUX PEAKINi, | TUTIOTE3 U UX
HOTEHIIHATOB XapaKTepH3yIOMHX 000OCHOBaHUE;
CBOICTBa METaJNIOB MOCTPOCHUE
MCTaJuIoB) Houayuar JIOTUYECKOMN
BO3MOKHOCThH e

HAYIUTHCH: OOBSICHATH
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CBOMCTBA METAJIJIOB B
CBETE MPECTABICHUN
00 OKHMCIUTEILHO-
BOCCTAaHOBHUTEJILHBIX
npoiieccax

pacCyKJICHUM.

KoMMyHHKaTH
BHBIC: BBIOOD
OCHOBAHHUM U
KPUTEPHUEB C
[IEJIBIO
BBIJICIICHUS
MIPU3HAKOB,
YMEHHE C
TOYHOCTEIO
BBIpaXkaTh
CBOH MEBICIIH B
COOTBETCTBHH
C 3aJlauyaMu 1
YCIIOBUSIMU
KOMMYHHMKAI!
.

PeryigaTuBHEIE:

NPUHATHE U
COXpaHEHHE
yueOHOMI
3aj1auu.

o1

CIuiaBbl.

CnaBel,
HHTEPMETAILITNY
ec

-KHe
COEIMHEHUS

yuebHoe
3aHSATHUE

Hayuarca: Onpenensr
b OCOOCHHOCTH COCTaBa
Y CBOWCTB 4yr'yHa U
CTaJIH, JIOPATFOMUHUSA,
opounssl [oayuar

Ilo3HaBaTeabH
bI€: YMEHUE
BECTH CaMo-
CTOSITEIbHBIN
ITOMCK, OTOOD

OBmnazieHue
CHUCTEMOU
3HAHUU

yueb
HUK

§42
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BO3MOXKHOCTD

HAYYUTBCH: PA3BACHAT

b IPOOJIEMBI
0€30TXOJHBIX
MIPOU3BO/JICTB B

METAJLTypruu. 3HaTh
COCTaB M CTPOEHHUE
CIJIABOB, OTJIMYHE OT
METaJIOB. Y METh
OOBSICHSATD, ITIOYEMY B
TEXHUKE MHUPOKO
HCTIOJIB3YIOT CILIABbI

uH(pOopMaIuH,
ee
npeoOpa3oBaH
ue.

KoMMyHHKATH
BHEBIE:
dhopmMupoBaHUe
COOCTBEHHOTO
MHEHUS U
MTO3UIIUH.

PeryasTuBHbIC!
TUIAHUPOBAHUE
CBOMX
JICCTBUM B
COOTBETCTBUU
Cc
MMOCTaBJIICHHOM
3ajJaueii u
YCIIOBHUSIMH €€
peanu3anvu, B
TOM YHCIIE BO

BHYTpPCHHEM
TIaHe.
[lenouynbie Comm yaeOHoe Hayuarcsi:xapaktepus | [losnaBarenbH | OBnagenue | yueO | 843
MeETaJlIblL. HICJIOYHBIX 3aHATUC OBATh IICJIOYHBIC BbIC: CHUCTEMOU HUK
METaJJIOB. METaJuIbI TI0 CTAaHOBJICHHE | 3HAHWUU
AHOMaJbHBIC MOJIOKEHUIO B MPUYUHHO-
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CBOMCTBA
IETOYHBIX
METAJIOB

MEPUOTUYECKOU
TaOJIMIE U CTPOCHUIO
atomoB Iloayuar
BO3MOKHOCTh
HAYYHMTHCH COCTABIIATH
YPaBHEHHUSI PEAKIUH,
XapaKTEepU3YyOLIUX
CBOMCTBA IIEJIOYHBIX
METAJIJIOB U UX
COCIUHECHUM, U
OOBSICHAThH UX B CBETE
npeJcTaBiIeHU 00
AIEKTPOJIUTUYECKOMN
JIVCCOLHALNHI U
OKHUCIIUTEIIBHO-
BOCCTAHOBUTEJBHBIX
IIPOLIECCOB

CJIEJICTBEHHBIX
CBA3€H; BBIOOD
Hauboee

3¢ (HEeKTUBHBIX
CrIoco00B
peleHus 3aaa4
B 3aBUCUMOCTH
OT KOHKPETHBIX
YCIIOBH.

KoMMmyHHKaTH
BHBIE: YMECHUE
C IOCTaTOYHOM
TOYHOCTBIO
BBIPAKATh
CBOM MBICJIU B
COOTBETCTBUU
C YCIIOBUSIMU
KOMMYHHUKAIA
H.

PeryigaTuBHEIE:
YMEHUE
OpraHu30BbIBA
Th CBOIO
JICITEILHOCTD,
BBIOMPATH
CpelICTBA IS
peanu3anuu
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EeJIEN.

Marsui.
Illenouno3zeme
JIbHBIC
METaJLIbI.

[Ilenouynozemen
bHBIC METAJIJIbI B
MEPUOIUYECKOU
CHCTEME

yueOHoe
3aHATHUE

Hayuarcs:
XapaKTEepU30BaTh
anemeHThl [TA-rpynmnel
IO TTOJIOKEHHUIO B
MIEPUOINYECKON
Ta0JIMIIE U CTPOCHUIO
atromoB Ilosyuar
BO3MOKHOCTb
HAYYUTbCH: COCTABIIAT
b YPaBHEHHS PEaKIIHA,
XapaKTEePU3YyIOIINX
CBOWCTBA MarHusi M €ro
COCIUHCHUM, U
OOBSICHSITH UX B CBETE
MpeACTaBICHUN 00
AIEKTPOJIUTUYECKOMN
JIACCOIMALINY U
OKHUCJIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX
rpoueccax.

[IpegmMeTHEIE:!
aHaJTU3UPOBATh
U 0TOUpAaTh
uH(pOpPMAIIHIO;
BBIIBHDKCHHEC
TUTIOTE3 U UX
00OCHOBaHHE;
MIOCTPOCHHE
JIOTUYECKOM
LEITH
pacCyKJICHUM.

KoMMmyHHKaTH
BHBIC: BBIOOD
OCHOBAHHUM U
KPUTEPUEB C
1IEJIBIO
BBIJEJIEHUS
MIPU3HAKOB,
YMEHHE C
TOYHOCTBIO
BBIPAXKATh
CBOH MBICIIH B
COOTBETCTBHUH
C 3aJja4aMU U
YCIIOBHSMU
KOMMYHHUKAITH

OsBmazeHue
CUCTEMOMU
3HAHUM

yaed
HUK

§44
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u.

PeryiaTuBHEIE:
MIPUHATHE U
COXpaHEHUE
y4eOHOM
3aJ1aum.
Baxneime CoenuneHus ydyeOHOe Hayuarcs:xapaktepu3 | [lo3naBarensn | OBnagcHue | yueO | 845
COCIMHEHUA KaJIbIIMS, 3aHATHE oBaTh d1eMeHTHI 11A- bI€: BBISIBJICHHUE | CHCTEMOM HUK
KaJIbITHA. 0COBOECHHOCTH IPYIIIBI IO TIOJIOKEHUIO | 0COOEHHOCTEN | 3HAHUI
KectrocThb XUMHUUYECKUX B TICPHOHYCCKOH 1 IIPU3HAKOB
BOJIBL. CROICTD TaOJIUIE U CTPOCHUIO 00BEKTOB;
aTOMOB MIPUBOJIUTH
KectkocTh TIPUMEDBHI.
BOJbI 1 Hoayuar KoMMyHHKATH
CITOCOOEI €€ BO3MOKHOCTDH BHEIC:
yCTpaHCHUSL. HAYYUTHCS: COCTaBJ'IfIT B3aUMOJIEHCTB
IMonusTue o b YPaBHCHUA pCaKIIHNH, He B XOJIe
THTPOBAHHH XapaKTCpU3yroIux prnHOBOﬁ

CBOWCTBA KaJIbIUI U
€ro COCIUHCHUM, 1
OOBACHSTH UX B CBETE

paboThI, BEAYT
JTUAJIor,
YY9aCTBYIOT B

npeCcTaBlIeHUu 00 JIMCKYCCHH;
QJICKTPOJIUTUUICCKON OPUHUMAIOT
AUCCONMANA 1 ApPYyroe MHCHHUE
OKHUCIIMTEJIBLHO- U TIO3ULIHIO.
BOCCTAHOBUTCIIbHBIX PeryngtuBHbBIE:
npoiieccax. 3HaTh IPOTHO3UPYIOT
KaYeCTBEHHYIO PEe3YJIbTaThI
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PEaKIHMIO HA MOH YPOBHSI
KaJblHs. 3HATh, YEM YCBOGHUS
00yCIIOBJIEHA M3y4aeMOro
KECTKOCTH BOJIBI. MaTepuaa;
VYMeTb pa3bsACHSITH NPUHUMAIOT U
CIIOCOOBI YCTPaHECHUS COXPaHSIOT
’KECTKOCTH y4eOHYIO0
3ajauy.
Amomunuii. | [lonsiTue yuebHoe Hayuarcs: cocraBisath | [lo3HaBatenbH | OBnanenue | yueO | 846
«aM(pOTEepHOCTh | 3aHSITHE ypaBHEHHUS bIe: CHUCTEMOW | HUK
» Ha TIPHMepe XMUMUYECKHUX PEaKIuii, | OCYIIECTBIATh | 3HAHUH
COCTMHEHUT XapaKTEPU3YIOIIHX TIOWCK HYXKHOH
ATIOMUHIS oO1ue cBoicTBa uH(popMauu B

amomunaus. Hoayuar
BO3MOKHOCTh
HAYYUTbCS: OOBSICHATD
9THU PEAKIUU B CBETE
MpeACTaBICHUN 00
OKHUCJIUTEBHO-
BOCCTAHOBUTEIBHBIX
IIPOLIECCOB

y4ueOHUKE,
aTJace.

KoMMyHHKaTH
BHBIC: YUUTHCS
BBIpAKaTh
CBOM MBICJIM B
COOTBETCTBUU
¢ 3aJayaMu 1
YCIIOBUSIMU
KOMMYHHKAIN
H.

PeryingtuBHBIE:
MIPOTHO3UPOBAT
b pPE3YJIbTAThI
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YPOBHS

YCBOCHHE
M3y4aeMoro
MaTepraIa.
Baxwnenmme yueOHOe Hayuarcs: nokaseiBath | [lo3HaBareneH | OBnagenue | yueO | 847
COCIMHECHUS 3aHSTHE aMm@oTepHbIN XapakTep | ble: CHUCTEMOM HUK
ATIOMUHUSL. COEIMHEHUS, YCTaHOBJICHHE | 3HAHUI
COCTaBJIATh YPABHEHUS | IPUYMHHO-
COOTBETCTBYIOIIUX CJIEICTBEHHBIX
XUMHUYECKUX PEAKIIUN | CBA3CU U
Houyuar 3aBUCHMOCTH
BO3MOKHOCTh MEXKTY
HAYYUTbCH: OOBACHITH | 0ObEKTaMHU.
UX B CBETE KomMyHMKaTn
MpPEACTaBICHUN 00 BHBIC:
ANEKTPOJIUTHIECKON IJJAHUPOBAHUE
JTVCCOIHALNT e U
CIOCOOBI
B3alMOJECUCTB
usl; OOMEH
MHEHUSIMU,
ITIOHUMaHHE
ITO3ULINHU
MapTHEpA.
PeryasiTuBHBIC:
COXpaHEHUE
yueOHOMI
3a/1a4y;
YYUTHIBATh
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BBIACJICHHBIC

YUHATEIIEM
OpPUEHTHUPBI
JICVICTBHSL.
Keneso. Keneszo B cBeTe | yueOHOE Hayuarcs: O6cyxnars | [losnaBarensH | OBnagcHue | yueO | 848
IPEICTABICHUN | 3aHATHE CTpOEHHUE aToMa bIE: TIOUCK U CUCTEMOHN | HUK
06 OBP. xKeneza, QU3NUECKUe U | BbIJICTICHUE 3HAHUHN
XUMHUYECKHE CBOMCTBA | HEOOXOIUMOMN
xene3a [Moayuar uHdopmanuu;
BO3MOKHOCThH CUHTE3UPOBATH
HAYYHUThCS: UMEIOIIHECS

Pa3bSACHATH CBOMCTBA
JKeJe3a B CBETE
MpEACTaBICHUN 00
OKHUCJIUTEIBHO-
BOCCTaHOBUTEIBHBIX
npoleccax u
AIEKTPOJIUTUYECKOMN
JUCCOIMAlUU

3HAHMS; BEIOOD
OCHOBAHUM U
KPUTEPUEB JJIA
MMOCTPOCHUS
JIOTHYECKOM

1 (101
paccy X IeHUu,
YMEHHUE TTOJTHO
BBIpAKaTh
CBOM MBICJIH.
KoMMyHHKaTH
BHBIC:
dhopmMupoBaHHe
Y pa3BUTHE
TBOPYECKHUX
CIIOCOOHOCTEM.
PeryasiTuBHBIC:
YMEHHE
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OpraHu30BbIBA

Th CBOIO
JIeSITCILHOCTD,
BBIOMPATH
cCpencTBa Jist
peanu3anuu
eJen.
Coenunenust | XKeneso B cBere | yueOHOE Hay4arcs: 3Hath [TosuaBatenbn | OBnagenue | yued | 849
xKenesa. NPEJCTaBICHUN | 3aHSITHE CBOMCTBA bI€: BEIABJIEHUE | CHCTEMOH | HHMK
06 OBP. coenuHeHuii Fe+2 u Fe | ocoOeHHOCTEH | 3HAHUM
XUMHIUECKHe +3 IMoayuar Y TIPU3HAKOB
CBOJCTBA BO3MOKHOCTD 00BEKTOB;
OCHOBHEIX Hay4UTBCS: COCTABIAT | MPHBOANTD
CoeTHHEHH b YPABHEHHS Peakiyii B | MPUMEPEL.
cBeTe mpeacTaBieHnid | KoMMyHHKATH
’KeJie3a B .
00 2JIEKTPOTUTUYECKON | BHBIE:
PasHbIX JUCCOLIUALNU U B3aIMOJIENCTB
CTCIICHAX OKHCIIUTEIHHO- ue B XOJIe
OKHMCJICHHA. BOCCTAaHOBUTEIHHBIX TPyIIIOBOI
HonsTue o npoueccax paboTEI, BEayT
KOPPO3HH JIAAJIOT,
Y4acCTBYIOT B
JIACKYCCHU;
MPUHAMAIOT
JPYroe MHCHHE
Y MO3UIHIO.
PeryasiTuBHBIC:
MIPOTHO3UPYIOT
pe3yIbTaThI
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YPOBHS

YCBOCHUSA
M3y4aeMOoro
MaTepuana;
MPUHUMAIOT U
COXPAHSIOT
y4eOHYIO
3ajauy.
[1/pNe7 Pemenue npaktuieck | Hayuarcsi: Beimosnaate | [Ipenmernsie: | OBnaaenue | y4ue6 | 850
Pemenue IKCIIepH- as paboTa | OKCIEPUMEHTAIILHEIE aHaJM3UPOBATh | CHCTEMOM | HUK
AKCIEPUMEHTA | MeHTATBHBIX 3aJlayu UHAUBUAYAJIBHO | U OTOMPATH 3HAHUU
JIBHBIX 337189 | 337134 110 TeMe Pa3sHBIMH CIIOCOO0aMHU MH()OpPMAIHIO;
10 TEME. «DIIeMEHThI Hoayuyat BBIJIBUKCHUE
IA— IIIA- BO3MOKHOCTb TUIIOTE3 U UX
rpymm HAYYMTHCS: BEIOUpATh | 0OOCHOBAHUE;
. Haunooiee MOCTPOCHUE
TICPUOAMHCCKON palMOHATIBHBINA X0/ JIOTUYECKOU
Tabmuill pelIeHUs, NeNaTh (S0
XHMHICCKHX BBIBOJIbI HA OCHOBAHUM | PACCYKICHUIA.
SJIEMCHTOB. HaAOJIFOIEHUN KoMMyHHKaTH

BHBIC: BBIOOD
OCHOBaHWU U
KPUTEPHUECB C
1EJIbIO
BEIJICIICHHS
MPU3HAKOB,
YMEHHE C
TOYHOCTBIO
BBIPAXKATh
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CBOM MBICJIH B
COOTBETCTBHU
C 3aJayaMu U
YCIIOBUSIMA
KOMMYHUKAIU
H.
PeryasTuBHbIC!
MIPUHATHE U
COXpaHCHUE
yueOHOM
3a7a4u.

KonTtponpHas
paboTa Ne4,

yueOHoe
3aHATHE

Hayuarcsi: npuMeHsTh
3HAHMS, YMEHUA U
HABBIKH, [TOJIyYEHHbIE
IPU U3yYEHUH TEMBI

IIo3HaBaTeabH
BIE: BBIOOD
Hauboee

3¢ ()EeKTUBHBIX
CII0CO0OB
pelieHus 3aaad
B 3aBUCHUMOCTH
OT KOHKPETHBIX
YCIIOBH.
KoMMyHHKaTH
BHBIC: YMEHUE
C J1IOCTaTOYHOM
MOJIHOTOU U
TOYHOCTBIO
BBIpaXkaTh
CBOM MBICJIA B
COOTBETCTBHH
C 3aJla4yaMu U
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YCIIOBUSIMA
KOMMYHHKAIN
H.
PeryiaTuBHEIE:

NPUHUMATD U
COXPAHATH
y4eOHYIO
3aady;
CaMOCTOSITEITbH
O BBIICIISATH U
dbopmupoBaTh
1EJIb;
COCTaBJISITh
IUTaH U
MoCIe0BaTENb
HOCTD
JICVCTBHI.

OcHoBBbI Oprannyeckoit xumun(44)

IlepBonauaib
HBIE CBEJICHUS
0 CTPOCHUHU
OpPraHUYECKUX
BEILECTB.

Opranunueckue
BEILIECTBA.
XHUMHUYECKOE
CTPOCHHE.
CrpykTypHBIE

bopmy bl
N3omepust.

HN3omepsl.
OyHKIMOHAIBH

yueOHoe
3aHATHE

Hayuarcs: OOcyxnaarb
OCHOBHBIE TIOJIOKEHUS
TEOPHUH CTPOCHUS
OpraHUYECKuX
coenrHeHnd A.M.
bytneposa IHoayuar
BO3MOKHOCTh
HAYYUTbCS: 3alIACHIBAT

b CTPYKTYPHBIC
dbopmyIbI

ITo3HaBaTenbH
ble:
OCYIIECTBIISITh
IIOUCK HYKHOU
uH(popmaIuu B
y4eOHHKeE,
aTJiace.
KomMyHMKaTn
BHbIC: YUUTHCS
BBIpaXkaTh

OBnaaeHue
CUCTEMOU
3HAHUM

y4eb
HUK

851
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bI€ TPYIIIIBI

OpPraHNYCCKHUX BCIICCTB

CBOH MBICJIK B

Ha IPUMEPE aJTKaHOB COOTBETCTBUU
C 3aJ]a4aMH U
YCIIOBHSIMHU
KOMMYHUKAIIH
u.
PerynsruBHbIie:
MIPOTHO3UPOBAT
b PE3YJIbTaThl
YPOBHS
YCBOEHUE
U3y4aeMoro
Marepuaia.
[IpenenbHble U | YTIE€BOAOPOABL. | yueOHOE Hayuarcsi: O6cyxnare | [losnaBarensH | OBnanenue | yue6 | §52-
HEMpeAeabHbIE | AJKAHBI. 3aHATHE OTZEJIBHBIX bIC: YMEHHUE CHCTEMOH | UK | 53
YIJIIEBOAOPOIBI T"omomorus. npeaACTaBUTCIICU OpraHM30BbIBA | 3HAHHUU
T OMOJIOTH. aJIKaHOB (METaH, 3TaH, | Thb CBOIO
ToMoTorndecka npomnas, OyTaH), Ux JIESITETbHOCTb,
5l PA3HOCTH busznueckue u ) BBIOMPATH
XUMHUYECKUE CBOMCTBA, | CPEACTBA IS
HenpenenbHbie OTIpeIeNIeHUs peanuzanuu
YTJIEBOAOPOIbI rOMOJIOTOB, Lenei.
(aﬂKeHH), TOMOJIOTHYECKOI'0 psiia
MexIyHapo/Ha IToayuar KommyHnukatn
1 HOMEHKJIaTypa BO3MOKHOCTH BHBIC:
ATKCHOB. HAYYHMThCHA: COCTABIAT | IPMHUMATH U
ITomumepuzanus b CTPYKTYPHBIC COXpATITE
(GOpPMYIIBI AJTKAHOB. yuebHy10

Hayuarcsi: CocTaBisiTh

154




CTPYKTYpHYIO hopMyITy | 3aaauy.
STHJICHA, ETO
Gusnueckue u Perynarusnbie:
XUMHUYECKHUE CBOMCTBA, (dbopmupoBaHue
Ka4eCTBEHHBIC peakuuy | U PasBUTHC
Ha HENpE/IeIbHbIC YMEHHH BECTH
YTJICBOJOPOBI. CaAMOCTOATCIIbH
Hoﬂyan bIU ITOUCK,
BO3MOKHOCTH oTbop
HAYYHThCH: HH(pOPMAIIUH.
COCTaBJIATH
CTPYKTYpPHBIEC (POPMYJIBI
TOMOJIOTOB dTHJICHA
[Tonumepsl. Makpomoriekys | yueOHoe Hayuarcs: [osuaBatenbn | OBnamenue | yueO | 8§54
bl. [Tonumep. 3aHATHE CoCTaBIATECTPYKTYPHY | bI€: BBIOUpATh | CACTEMOM | HUK
Monowmep. 10 popMyJTy aleTuiieHa, | Haubosee 3HAHHUH.
leMeHTapHOe ero pu3nvecKue u 3¢ deKTUBHbBIE
3peHo. CTeleHb XHMHYECKHE CBOMCTBA | CITIOCOOBI
MOHMEpH3AITHH Houayuar pelieHus
BO3MOKHOCTH 3aj71a4;
HAYYMTBHCS: COCTABJIST | KOHTPOJIUPOBA
b YpPaBHCHUS Th U OLIEHUBATH
XUMHMYECKUX pEaKLUi, | POLECC U
XapaKTePU3YyOLIUX pe3yJibTar
CBOMCTBA aIleTHJICHA JIESATEIBHOCTH.
KoMMyHHKaTH
BHEIC:
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JIOTOBAapUBAaThC
10
pacnpeneneHu
1 QYHKIHAHA 1
poneu B
COBMECTHOU
JESATEIBHOCTH.
PerynstusHble:
yMEHUe
OpraHU30BbIBA
Th CBOIO
JESATEIbHOCTb,
BBIOMPATH
cpencTBa st
peanu3anuu
LETEH.

Hroro: 66 1acos.
KoHTposbHbIX padort - 4 yaca
[IpakTuueckux paboT — 7 4acoB

5.  Ilnanupyempvie pezyromameol usyuenus npeomema « Xumus
Ilnanupyemoie pezyrbmamot peanuszayuu nPoOPammot no npeomemy «Xumusn):

BBIHYCKHI/IK HAy4umcs.
L OIMChIBAThH CBOMCTBA TBCPABIX, KUIKHUX, F33006p33HI)IX BCHICCTB, BBIACIIAA UX CYHICCTBCHHBIC ITPHU3HAKH,

L XapaKTCPHU30BaTh BCUICCTBA IO COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHABJIMBATh NPUIUHHO-CICACTBCHHLIC
CBA3U MCIKAY JaHHBIMU XaPAKTCPHUCTUKAMHA BCIICCTBA,
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®  pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKUX TOHSITHI: aTOM, MOJICKYJa, XUMHYECKHH 3JIEMEHT, MPOCTOE
BEIIIECTBO, CJIOKHOE BEIIECTBO, BAJICHTHOCThD, UCIIOJIL3YS 3HAKOBYIO CHUCTEMY XUMUU;

e u300pakaTh COCTaB MPOCTEHINMX BEIIECTB C IMOMOIIBI0 XUMHYECKHX (HOPMYT M CYIIHOCTh XUMHUYECKUX
peaKIuii C MOMOIIBI0 XUMHUSCKUX YpaBHEHU;

®  BBHIUKCIATH OTHOCHUTEIHHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, a TaKXXE MAacCOBYIO JIOJIO
XUMHYECKOTO DJIEMEHTA B COSAMHCHHUSIX;

®  CpaBHHBATh IO COCTaBY OKCHJIbI, OCHOBAHMUSI, KHCJIOTHI, COJIH;

®  KJIAaCCHU(PUIIUPOBATH OKCHUJIBI 1 OCHOBAHHUS 110 CBOMCTBAM, KHCIIOTHI U COJIM — IO COCTaBY;

®  ONUCHIBaTh COCTaB, CBOMCTBA M 3HAUCHHUE (B MPUPOJIC U MPAKTUYECKON ACATEIBHOCTH YEJIOBEKA) MPOCTHIX
BEIIECTB — KUCJIOPO/Ia U BOJOPO/Ia;

®  J1aBaTh CPABHUTEIHHYIO XapaKTEPUCTUKY XUMHUYCCKUX JIEMEHTOB U BAXHEHIINX COCTMHEHHUA €CTECTBEHHBIX
CEMEHNCTB MIEIOYHBIX METAJUIOB U TaJIOTCHOB;

®  [0JB30BATHCA JTAOOPATOPHBIM 000PYOBAaHUEM U XUMHUUECKOU MOCYI0H;

®  [POBOJUTH HECIOKHBIE XUMHUECKUE OMBITH U HAOJIO/IEHUS 32 U3MEHEHHUEM CBOICTB BEIIECTB B MPOIECCE UX
peBpAIllCHUIt; COOII0AATh MPaBUIa TEXHUKKA O€30ITaCHOCTH NP MPOBEICHUN HAOIIOJECHUN U OTBITOB;

®  pasnuyaTh SKCIEPUMEHTAIBHO KHCJIOTHI M IIEIIOYH, TMOJIB3YSICh MHAWKATOPAMHU; OCO3HATh HEOOXOIUMOCTH
coOJII0IcHUS Mep 0€30MacHOCTH MPH OOpaIIEHUU ¢ KUCIOTaMU U IIEJI0YaMH.
BBITTyCKHUK nomyyum 603M0HCHOCHb HAYYUMBCSL.

® 'PaMOTHO O0OpaIIaThCs C BEMIECTBAMHU B MTOBCEHEBHOMN KU3HU;
® 0CO3HABATh HEOOXOAMMOCTH COOJIIOJICHUSI TPABUJ DKOJOTHMYECKH O€30MacHOTO TOBEJCHUS B OKpPY)Karolen

MIPUPOJTHOM CpEJIE;

® [IOHUMAaTh CMBICJI U H€O6XOI[I/IMOCTB CO6J'IIOI[€HI/I$[ Hpez[nncaHHﬁ, npeaiiaraCMbiX B MHCTPYKIOUAX 110 MCITOJIB30BAHUTIO

JIEKapCTB, CPEICTB ObITOBOW XUMUU U JIP.;

® 1ICIIOJIb30BaTh HpI/IO6peT€HHBIC KIIFOYCBBIC KOMIICTCHTHOCTHU IIPHW BBIIIOJIHCHHHN HCCICOOBATCIILCKUX ITPOCKTOB IIO

M3YUYCHHUIO CBOMCTB, CIIOCOOOB MOJYUYCHHS U pacliO3HaBaHUs BEIIECTB;

¢ pa3sBUBATb KOMMYHHKATHBHYIO KOMIICTCHTHOCTb, HCIIOJB3YyA CpPCACTBA YCTHOIO H TIMCBMCHHOI'O O6HICHI/IH,

MPOSIBJISITH TOTOBHOCTH K YBOXKEHHIO MHOW TOYKHU 3PEHUS MTPU OOCYKIICHUN PE3YIHTATOB BBHIIOJTHEHHOU PabOTHI;
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® 00OBEKTUBHO OIICHUBATh HWH(POPMAIIMIO O BEIMIECTBAX W XHMHYECKUX IPOIECcCaxX, KPUTHUYECKH OTHOCUTBHCS K
TMICEeBIOHAYYHOUN MH(pOPMAIHH, HeJOOPOCOBECTHON PEKIaMe, KaCaloIIeHCs HCTIOb30BaHMS PAa3IMYHbBIX BEIIECTB.
Ilepuonuyecknii 3aKOH W mNepuoanueckasi cucrema xumuuyeckux 3ieMeHToB .M. MenneneeBa. CtpoeHue
BelllecTBA.

BrinmyckHuK Hayuumcs:

®  KJIACCU(PUIUMPOBATH XUMUYECKUE AJIEMEHTHl HAa METaJIbl, HEMETAJUIbl, DJIEMEHTbI, OKCUIIbI U THAPOKCHUIBI
KOTOPBIX aM(OTEPHBI, U UHEPTHBIE PJIEMEHTHI (Ta3bl) JJIs1 OCO3ZHAHUS BaXKHOCTU YHOPSATOUCHHOCTH HAYyUHbIX 3HAHUM;

®  pacKpsIBaTh CMBICH Nlepuoanydeckoro 3akoHa /[.1. Menneneena;

®  OMKCHIBATh U XapaKTepU30BaTh TAOIUUHYIO (HOPMY NEPUOAUUECKON CUCTEMbI XUMUUECKUX DJIEMEHTOB;

®  XapaKTepU30BaTh COCTAaB ATOMHBIX SJIE€P U PACHPELAECICHHUE YUCIa HIEKTPOHOB 110 AJIEKTPOHHBIM CJIOSIM aTOMOB
XMMHUYECKUX JJIEMEHTOB MaJIbIX NIEPUOIOB IIEPUOIUUYECKON CUCTEMBI, a TAKKE KAJIUSI U KAJIbLUS;

®  pa3IMy4aTh BHUJbl XMMHUYECKOW CBA3U: HMOHHYIO, KOBAJICHTHYIO MOJISIPHYI, KOBAJIEHTHYI) HEMOJSPHYK U
METAJUIMYECKYIO;

®  U300pakaTh ANEKTPOHHBIE (POPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUUECKUMHU CBSI3SIMUA PA3HOTO BUJIA;

®  BBIBJISITH 3aBUCHUMOCTb CBOMCTB BEILIECTBA OT CTPOEHUS €ro KPUCTAJUIMUECKOU pelIeTKH (MOHHOM, aTOMHOM,
MOJICKYJISIPHOM, METaJUTMUECKOM );

®  XapaKTEepU30BaTh XHWMHUYECKHUE OJJEMEHTHI M HMX COCAWMHECHUS HA OCHOBE TMOJIOKCHUS JJIEMEHTOB B
MEePUOIUYECKON CUCTEME U OCOOCHHOCTEH CTPOCHHUS X aTOMOB;

®  ONHWCHIBAaTh OCHOBHBIE TPEANOCBUIKK OTKphiTUd J.M. MenaeneeBpiM NEPUOIUYECKOTO 3aKOHA U
MEePUOANYECKON CUCTEMbI XUMHUECKUX AJIEMEHTOB 1 MHOTOOOPa3HYI0 HAYYHYIO JEATeIbHOCTh YUEHOI0;

®  XapaKTepu30BaThb HAYYHOE M MHUPOBO33PEHUYECKOE 3HAUYEHUE IMEPUOAUYECKOTO 3aKOHA M IEPUOIUYECKOU
cucTeMbl XuMuueckux 3jeMeHToB [[.M. MeHnnaeneena;

® O0CO3HaBaTh HAy4YHbIC OTKPBITHUA KaK pe3yJbTaT JJIUTEIIbHBIX HAOJIOJICHUM, OINBITOB, HAYYHOW MOJIEMUKH,
IIPEOI0JIEHUS TPYAHOCTEN U COMHEHUM.
BrImycKHUK noayuum 603modiHCHOCMb HAYYUMBCA

®  OCO3HABaTh 3HAYEHUE TCOPETUUYECKUX 3HAHUU JIJIA MPAKTUYECKOU NEITEIbHOCTH YEI0OBEKA;

®  ONUCHIBATh U3YYCHHBIC OOBEKTHI KAaK CHCTEMBI, PUMEHSIS JIOTHKY CHCTEMHOTO aHAJIN3a;
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L4 IMPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HGpHOI[H‘-ICCKOﬁ CHUCTCMbI XUMHNYCCKUX 3JICMCHTOB AJIA 00BSICHEHHS U
MMpCABUACHUS CBOMCTB KOHKPCTHBIX BCHICCTB,

L Pa3BUBATDH I/IH(bOpMaHI/IOHHYIO KOMIICTCHTHOCTDb ITIOCPCACTBOM er'IY6J'IeHI/IH 3HAaHUH 00 HCTOPHUU CTAHOBJICHUA
XUMHUYECKOM HAaYKH, €€ OCHOBHBIX HOHHTHﬁ, IMCPUOANYICCKOI'0 3aKOHa KaK OAHOI'O M3 BA)KHEHIIIMX 3aKOHOB IIpupoanl, a
TAaKIKC O COBPCMCHHBIX JOCTHKCHUAX HAYKHW U TCXHUKH.

MHoroo0pa3ne XUMHYECKHX PeaKIHH.
BreintyckHUK Hayuumcs:
®  OOBACHATH CyTh XMMUYECKHUX MPOIIECCOB;
®  Ha3bpIBATh IIPU3HAKU U YCIIOBUS IPOTEKAHUS XUMUUYECKUX PEAKLINM;

L YCTaHAaBJIUBATh IIPHUHAIICKHOCTD XUMHYECKOM pC€akoun K OIIpCACICHHOMY THIIY IIO OJHOMY H3
KHaCCI/I(bI/I]_II/IpOBaHHBIX IIPU3HAKOB!

1) mo uWcimy M COCTaBYy HCXOJHBIX BEHIECTB W MPOAYKTOB PEAKIUU (PEaKIUU COCIUHEHHUS, Pa3JIoKeHUS,
3aMelleHUs] U1 0OMEHa);

2) 1O BBIICTICHUIO WJIM TTOTJIOMICHHUIO TETUIOTHI (PEaKIIU SK30TEPMUUYECKHUE U SHIOTCPMUICCKHE);

3) 0 U3MEHEHHUIO CTETICHEH OKHUCIICHUS XUMUYCECKUX DJIEMEHTOB (OKUCIUTEIIBHO-BOCCTAHOBUTEIHLHBIC PEAKIIHH );

4) o o6paTUMOCTH TIpoiiecca (peakiuuu oOpaTUMbIE U HEOOPATUMBIE);

e  Ha3bIBaTh (AKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKHUX PEAKIIN;
e  Ha3bIBaTh (AKTOPHI, BIUSIONINE HA CMEIIEHUE XUMUYECKOTO PABHOBECHS;

L4 COCTaBJIATb YPABHCHHUA SHCKTpOHHTHqGCKOﬁ Jucconuan KucCiaoT, H.[@J'IO‘ICfI, coneﬁ; IMOJIHBIC 1 COKPAIICHHBIC
HOHHBIC YPAaBHCHUA peaKuHﬁ 06MCHa; YPaBHCHUA OKHUCIUTCIBHO - BOCCTAHOBUTCIIBHBIX peaKuHﬁ;

®  [IPOTHO3UPOBATH MPOAYKTHl XUMHUYECKHUX peakiuil mo ¢opmyiaam / Ha3BaHUAM HCXOJHBIX BEIIECTB;
ONpeaensTh UCXOAHbIE BelleCcTBa 10 (opMysiaM / Ha3BaHUSAM NPOLYKTOB PEaKIUU;

® COCTaBJSITb YPaBHEHHS PEAKLHM, COOTBETCTBYIOUIMX TOCIEIOBATEIIBHOCTH (UEMOYKE») MPEBPAILCHUIM
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB;

®  BBISBIMATH B IIPOLIECCE IKCIIEPUMEHTA TPU3HAKU, CBUAECTENBCTBYIOIINE O MPOTEKAHUN XUMUYECKOU PEAKIUU;
®  TOTOBUTH PACTBOPHI C ONPEAEIEHHON MAaCCOBOU J0JIEN pACTBOPEHHOI'O BEILIECTBA;
®  OIpEIENATh XapaKTep Cpelbl BOAHBIX PACTBOPOB KHUCIIOT U LIENOYEH 110 U3MEHEHHUIO OKPACKU UHIUKATOPOB;

159



® [POBOJIUTH KAYECTBEHHbIC PEAKIIUM, MOATBEPKAAIONIME HATUYUE B BOJHBIX PAaCTBOpaxX BEIIECTB OTIEIbHBIX
KaTUOHOB U aHUOHOB.
BeInyCKHUK noyuum 603moxicHocmo HaAYyUUmsCsi:

®  COCTaBJISITh MOJICKYJISIPHBIEC U MIOJIHBIE HOHHBIC YPABHEHUSI IO COKPAILIEHHBIM HOHHBIM YPAaBHEHUSIM;

® [IPUBOJAUTH MPUMEPHl PEAKIUM, MOATBEPKIAIOIINX CYIIECTBOBAHUE B3aWUMOCBA3U MEXIY OCHOBHBIMU
KJIACCAaMHM HEOPTaHWYECKUX BEIIECTB;

®  MPOTHO3HUPOBATH PE3YJIHTATHI BO3ACHCTBUS PA3INIHBIX (DaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIIHH;

®  IPOTHO3UPOBATH PE3YyJITATHI BO3ACHCTBHS PA3IUYHBIX (DPAKTOPOB HA CMEIICHUE XUMHYECKOTO PABHOBECHSI.
MHoroo0pa3ue BelecTB.
Brinycknuk rayuumcsa:

®  OMNpenesaTh MPUHANICKHOCTh HECOPTaHUUECKUX BEIIECTB K OJHOMY M3 U3yUYCHHBIX KJIACCOB/TPYIIT: METaJUIbl U
HEMETaJIJIbl, OKCH/IbI, OCHOBAHUS, KUCIJIOTHI, COJIH;

®  COCTaBJATH (POPMYJIBI BEIIECTB MO UX HA3BAHUSIM;

®  OMNpENENATh BAJEHTHOCTD U CTEIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

®  COCTaBJATH (DOPMYJIBI HEOPTAHMYECKUX COCAMHEHUN IO BAJCHTHOCTSAM U CTEIICHSIM OKHCIICHUS DJIEMEHTOB, a
TaKKe 3apsiaM HOHOB, YKa3aHHBIM B TAOJIMIIE pACTBOPUMOCTH KHUCIIOT, OCHOBAaHUM U COJICH;

® OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHMS (DU3NYECKUX M XHUMHUYECKHX CBOMCTB MPOCTHIX BEHIECTB U HX
BBICIIIUX OKCHJIOB, 00pa30BaHHBIX AJIEMEHTAMH BTOPOTO U TPETHETO MEPUOIOB,;

e Ha3pIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapaKTEpHbIC A TPYII OKCHAOB: KHCJIOTHBIX, OCHOBHBIX,
aM(pOTEPHBIX.

e  Ha3pIBaTh OOIIME XUMHUECKHE CBOMCTBA, XapaKTEePHBIE IS KaXKJI0TO KJlacca BEIIECTB;

® [PUBOAUTH TPUMEPHl PEAKIUMA, TMOATBEPKIAIONINX XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX BEIIECTB:
OKCHJIOB, KMCJIOT, OCHOBAHHUM M COJICH;

®  ONPENETATh BEIIECTBO — OKUCIUTENb U BEIIECTBO — BOCCTAHOBUTEIb B OKHUCIUTEILHO — BOCCTAHOBUTEIIBHBIX
peaKIusX;

®  COCTaBJIATH DJCKTPOHHBIN OajaHC IO MPEII0KESHHBIM CXeMaM PeaKITuii;

® [POBOJUTH JIA0OPATOPHBIE OMBITHI, TMOJATBEPKIAIOIIUE XUMUYECKHUE CBONCTBA OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX BEIIECTB;
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® TPOBOAMUTH JaOOPATOPHBIE OMBITHI MO TOJYYEHUI0 M COOMpPaHHI0 Ta3000pa3HBIX BEIIECTB: BOAOPOJA,
KHMCJIOpOAQA, YIJIEKUCIIOrO ra3a, aMMHaKa; COCTABIIATh YPABHEHUS COOTBETCTBYIOIIUX PEAKIIAM.
BBIyCKHUK NOJIYYUT 803MONCHOCNL HAYYUMbCA:

* FpaMOTHO 0OpalaThCs C BEMIECTBAMU B TOBCEIHEBHOM KU3HU;

* 0CO3HABaTh HEOOXOIUMOCTb COOJIIOJICHUS MPABIII SKOJIOTHUYECKH O€30MacHOro MOBEACHHUS B OKPYKAIOUIEH MpUPOIHON
cpexne;

* [IOHUMAaTh CMBICII U HEOOXOAMMOCTh COONIONECHUS MpPEINUCaHUH, MPeaJaraéMblX B MHCTPYKLUUAX 10 HCIOJIb30BAHUIO
JIEKapCTB, CPECTB OBITOBOM XUMHHU U JP.;

* HCHOJb30BaTh NPUOOPETEHHBIE KIIIOUEBHIE KOMIIETEHTHOCTH IPU BBIIOJIHEHUU HCCIEI0BATEIbCKUX IPOEKTOB IO
M3YYEHUIO CBOMCTB, CIIOCOOOB MOJMYUYEHHUS U pacClO3HABAHUsI BEILIECTB;

* pa3BUBATh KOMMYHUKATUBHYI) KOMIIETEHTHOCTb, HUCIIOJb3Yys CPEACTBA YCTHOW M NUCBMEHHOW KOMMYHUKALUU IIPU
paboTe ¢ TeKCTaMu y4eOHHMKA U JOTIOJHUTENBHOU JINTEPATYpPOil, CHPABOYHBIMHU TAaOJIUILIAMH, POSBIISATH TOTOBHOCTD K YBaXKEHUIO
MHOM TOYKH 3pEHHUSI PU 00CYKACHUH PE3YIbTAaTOB BHIIIOJHEHHON pabOThI;

* OOBEKTHBHO OLEHHUBaTh HWH(OPMAIMIO O BEIIECTBAX M XHMHYECKHMX MPOLECCaX, KPUTHUYECKH OTHOCHUTHCS K
MICEBJIOHAYYHON MH(POPMALIMK, HEJOOPOCOBECTHOM PEKIIaMe, KacarolIecsl HCTIOIb30BaHUS PA3JIMUHBIX BEIECTB.

* 0OCO3HABaTh 3HAYECHNUE TEOPETUYECKUX 3HAHUN JIJIS MPAKTUUYECKON AEATEIIBHOCTH YEJIOBEKA;

* OIMMCHIBATh U3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSISI JIOTUKY CUCTEMHOTO aHAJN3a;

* IPUMEHATHh 3HAHUS O 3aKOHOMEPHOCTSAX MEPUOAMYECKONM CHCTEMbl XMMHYECKUX JJIEMEHTOB ISl OOBSCHEHUS U
IIPEBUICHNS CBOMCTB KOHKPETHBIX BEILECTB;

* pa3BuBaTh HMHGOPMAIMOHHYIO KOMIIETEHTHOCTh IIOCPEJCTBOM YIJIyOJIGHHUSI 3HAaHMM 00 MCTOPUM CTAHOBJICHMS
XUMHAYECKOU HAYKH, €€ OCHOBHBIX IOHATHUH, IIEPUOJAYECKOr0 3aKOHA KaK OAHOI0 U3 BAKHEUIIMX 3aKOHOB IPUPOJBI, & TAKKE O
COBPEMEHHBIX JOCTWKCHUSAX HAYKU U TEXHUKHU.

* COCTABJIATH MOJIEKYJISIPHBIE U TIOJIHBIC NOHHBIE YPABHEHHUS 110 COKPAILEHHBIM HOHHBIM YPAaBHEHUSM,;

* NPUBOAUTL IIPUMEPBI PEAKLHM, MOATBEPKIAIOIIMX CYIIECTBOBAHWE B3aMMOCBS3M MEXKIy OCHOBHBIMHM KJlaCCaMU
HEOPTaHUYECKHUX BEIIECTB;

* POTHO3UPOBATH PE3YJIHTATHI BO3AECHCTBUS PA3IMYHBIX ()aKTOPOB HA U3MEHEHHUE CKOPOCTH XUMUYECKON pEeaKIUu;

* IPOTHO3UPOBATH PE3YJILTATHI BO3AEHCTBUS PA3IMYHBIX (PAaKTOPOB HA CMEIICHHE XUMUYECKOTO PAaBHOBECHSI.

* IPOTrHO3UPOBATh XUMHUYECKHUE CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBA U CTPOEHUS;
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¢ IIPOTHO3HUPOBATH CITOCOOHOCTh BCHICCTBA IIPOABJIATL OKHUCIUTCIBHBIC WM BOCCTAHOBUTCIIBHBIC CBOIMCTBa C yqéTOM
CTCICHEH OKUCICHUS QJICMCHTOB, BXOAAIIIUX B €TI0 COCTAB,

* BBISIBJISITh CYILIECTBOBAHME T€HETHYECKOW B3aMMOCBS3M MEXKIY BEHIECTBAMU B PSIAY: MPOCTOE BEIIECTBO — OKCHUJ —
TUJIPOKCHUI — COJIb;

* OpPraHu30BbLIBATH, IMPOBOAWTH YYCHHUYCCKUC IIPOCKTHI II0 HCCIICIOBAHUIO CBOMCTB BCIICCTB, HMCIOIMIUX BaXHOC
IMPAKTHUYCCKOC 3HAYCHUC.

Ilnanupyemoie pezyromamot peanusayuu npozpammot « Dopmuposanue YY/I» cpeocmeamu npeomema xumuu:

JIMYHOCTHBIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

B paMkax meHHOCTHOT0 M IMOIMOHAJIBLHOT0 KOMIIOHEHTOB Oy TyT COOPMUPOBAHBI:
* rpaXXJaHCKUI NaTPUOTU3M, JII000BH K PosiMHE, 4yBCTBO rOpJIOCTH 3a CBOIO CTPaHY;
* YBaXXCHUE K UCTOPUU, KYJIbTYPHBIM U UICTOPUUECKUM ITAMSATHUKAM;

* SMOLMOHAIBHO NOJIOKUTEIBHOE IPUHATUE CBOECU 3THUUECKON UJICHTUYHOCTH,

* YBOXKCHUE K JpyruM HapoaaM Poccuu M Mupa U NPUHATHE HUX, MEXITHAYECKAs TOJEPAHTHOCTb, FOTOBHOCTH K
PaBHOIIPABHOMY COTPYIHUYECTBY;

* YBOKEHUE K JIMYHOCTH U €€ JOCTOMHCTBY, IOOPOKEIATEIbHOE OTHOIICHHWE K OKPYXKAIOIIUM, HETEPIUMOCTh K JIFOOBIM
BUJAaM HACUJIUSA U TOTOBHOCTB IPOTUBOCTOSITh MIM;

* YBaXXEHHE K [ICHHOCTSIM CEMbH, JIIOOOBB K MPUPOJIE, TPU3HAHKUE LIEHHOCTH 3/10POBbs, CBOETO U IPYTUX JIFOJEH, ONTUMHU3M
B BOCHPUSTUU MHPA;

® HOTpC6HOCTB B CaMOBBIPAKCHUHU U CaMOpPCaJIn3alilii, COOUAJIbHOM IIPU3HAHWH,

® IIOBUTHUBHAA MOpaJIbHasA CaMOOLCHKAa U MOPAJIbHBIC YyBCTBA — YYBCTBO I'OpAOCTH IIPU CIICAJOBAHUH MOpPAJIbHBIM HOPMAam,
MEPECIKNMBAHNEC CThIAAa 1 BUHBI ITPU UX HAPYLICHUH.

B paMkax 1eiTeJIbHOCTHOTO (MOBEJEHYECKOr0) KOMIIOHEHTa OyayT chOpMUPOBAHBIL:
* TOTOBHOCTh M CHOCOOHOCTh K YYAacTHUIO B WIKOJIBHOM CaMOYNPABJICHUH B TMpeAesax BO3PACTHBIX KOMIIETECHIIMM

(IeXypcTBO B MIKOJIE U KIIACCE, YIACTHE B IETCKUX M MOJOJEKHBIX OOIIECTBEHHBIX OPTAHU3AIUAX, ITKOJIBHBIX U BHEITKOIHHBIX
MEpONPUSTHUSX);

* TOTOBHOCTb U CITOCOOHOCTH K BBITIOJIHEHUIO HOPM U TPeOOBaHUM IITKOJIBHON KU3HHU, TIPAB U 00SI3aHHOCTEH YUCHUKA;
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* YMEHHE BECTH [JMAJOl HAa OCHOBE pAaBHOIPABHBIX OTHOUICHWH M B3aMMHOIO YB&)KCHUS W TNPUHATHS, yMEHUE
KOHCTPYKTHUBHO pa3peliatbh KOH(QINUKTHL;

* TOTOBHOCTb U CIOCOOHOCTH K BBIMTOJIHEHUIO MOPAJIbHBIX HOPM B OTHOIICHHUU B3POCIBIX U CBEPCTHUKOB B IIKOJIE, JOMA,
BO BHEYYEOHBIX BUIAX AECSATEIbHOCTH;

* IOTPEOHOCTh B Y4YacTHUM B OOIIECTBEHHOW >XW3HHM OJMKAMIIEro COLMAIBHOIO OKPY’KEHHs, OOIIECTBEHHO IOJIE3HON
NEeSATENbHOCTH;

* YMEHHUE CTPOUTD KU3HEHHBIE IUIAHBI C YYETOM KOHKPETHBIX COLIMAIBHO-UCTOPUYECKHUX, TTOJIUTUYECKUX U IKOHOMHYECKUX
YCIIOBUH;

* YCTOMYMBBIN MTO3HABATENIbHBIN UHTEPEC U CTAHOBIIEHUE CMBICI000pa3ytoniel (pyHKINN O3HABATEIbHOTO MOTHUBA;

* TOTOBHOCTb K BBIOOPY MPO(UIBLHOTO 00pa30BaHusl.

Buinycknux nonyuum 603moscHocms 015 (hopMupo8anus:

* BLIPAICEHHOU YCMOUYUBOL YUEOHO-NO3HABAMENLHOU MOMUBAYUU U UHMEPECA K YUEeHUIO;

* 20MOBHOCMU K CAMOOOPA308AHUIO U CAMOBOCHUMAHUIO,

* A0eK8aMHOU NOZUMUBHOU CAMOOYEHKU U -KoHyenyuu,

* KOMNEMEHMHOCMU 8 Peanu3ayul OCHO8 cPaNCOAHCKOU UOEHMUYHOCMU 8 NOCMYNKAX U 0esAMeNbHOCU,

* MOPAIbHO20 CO3HAHUS HA KOHBEHYUOHANLHOM YPOGHE, CHOCOOHOCMU K PEUleHUIo MOPAIbHbIX OULeMM HA OCHO8e yYéma
NO3UYUL YUACMHUKOG OUTIeMMbl, OPUEHMAYUU HA UX MOMUBbLL U YYECMEA, YCMOUUUsoe cled08aHue 8 nosedeHuu MOopaibHbiM
HOPMAaM U SMu4eckum mpeboeaHusm,

* OMIAMUU KAK OCO3HAHHO20 NOHUMAHUA U CONEPENCUBAHUS YYBCMBAM OpY2UX, Gulpadcarowelics 6 NOCMYNKax,
HANPAGIeHHbIX HA NOMOWb U obecheuenue O1a2onoayusl.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

BpinyCKHUK Hay4YuTCS:

* [IEJICTIOJIATaHUI0, BKJTFOYAsi TOCTAHOBKY HOBBIX IIe€JIeH, TpeoOpa3oBaHne MPAKTUIECKOM 3a/ja4Ml B TIO3HABATEIHHYIO;

* CAMOCTOSITEIIbHO aHAIIM3UPOBATh YCJIOBUSI JOCTHKEHHS LEIM HA OCHOBE YYETA BBIJICIICHHBIX YUYHUTEJIEM OPUEHTHUPOB
JICCTBUS B HOBOM y4eOHOM MaTepHaie;

* IUIAHUPOBATh MyTU TOCTUKEHUS LIETIEH;

* YCTAHABJIMBATH LIEJICBBIE TPUOPUTETHI;

* YMETh CaMOCTOSATEILHO KOHTPOJIUPOBATh CBOE BPEMS U YIIPABIISITH UM;
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* IPUHUMATh PEIICHHUS B IPOOJIIEMHON CUTyallMd Ha OCHOBE TIEPErOBOPOB;

* OCYIIECTBJIATh KOHCTATUPYIOIIUNA ¥ TIPEIBOCXHUIIAIONTNN KOHTPOJIb 0 PE3ybTaTy U IO CIOCO0y ACHCTBUS; aKTyaaIbHBIH
KOHTPOJIb Ha YPOBHE MTPOU3BOJIFHOTO BHUMAHUS;

* aJICKBATHO CAMOCTOSITEIILHO OIEHWBATH MPABWJIBHOCTH BBITIOJIHCHUS IEUCTBUS M BHOCUTH HEOOXOIMMBIE KOPPEKTUBHI B
WCITOJTHEHHE, KaK B KOHIIE JIEHCTBHUS, TaK U 10 X0y €r0 peaan3alluu;

* OCHOBaM ITPOTHO3WPOBAHMS KaK MPEIBUICHUS Oy IyIINX COOBITHI U pa3BUTHS MIpoIIecca.

Buinycknux nonyuum 603mMox#cHOCMb HAYYUMBCAL:

* CAMOCMOSIMENbHO CMABUMb HOBbLE YYeOHble Yelu U 3a0adu;

* NOCMPOEHUIO HCUSHEHHBIX NIAHO8 80 BDEMEHHO 2l NePCNeKmuege;

* NpU NAAHUPOBAHUU OOCMUICEHUsL Yelell CAMOCMOAMENbHO, NOIHO U AOeK8AMHO YUUMbIGAMb YCI08USL U CPEOCMEd UX
O0CIMUINCEHUSL,

* gblOENAMb AIbMEPHAMUBHBLE CHOCOObL OOCIMUMICEHUSL Yelu U 8bloupams Hauboee d¢hpexmushbiii cnocoo;

* OCHOBAM camopeyiayuu 6 Y4eOHOU U NO3HABAMENbHOU OesiMelIbHOCMU 8 (opme O0CO3HAHHO20 YNPABIEHUS. C8OUM
noseoeHuem u 0esameibHOCmbio, HANPAIeHHOU HA OOCMUNCEHUE NOCABLEHHbIX Yeell,

* 0CYWecmasims NO3HABAMENbHYIO PeeKCUio 8 OMHOWEHUU 0eliCMBUL NO PeuleHUio Y4eOHbIX U NO3HABAMENbHBIX 3a0al,

* A0eK8AMHO OYEHUBAMb 00BEKMUBHYIO MPYOHOCMb KAK Mepy (Dakmuyecko2o uiu npednoiazaemozo pacxooa pecypcos Ha
peutenue 3a0a4u;

* A0eKBAMHO OYEHUBAMb CBOU BOZMONCHOCIU OOCHMUNCEHUS YelU ONPeOesiéHHOU CLONCHOCMU 8 DA3IUYHbIX chepax
CAMOCMOAMENbHOU 0esAMeNbHOCU,

* OCHOBAM CAMOPE2YIAYUU IMOYUOHATILHBIX COCMOAHUL

* npuUIa2ame 80.J1e8ble YCUNUS U NPeo00ae8anms mpyoOHOCMU U NPENAMCMEUs Ha NYMu 00CMUNICEHUsL Yelel.

KoMMmyHuKaTHBHBIE YHUBeEPCAJIbHbIE YueOHbI€e 1eiCTBUSA

BpinyCKHUK Hay4YuTCS:

* YYUTHIBATh PA3HBIC MHEHUS U CTPEMUTHCS K KOOPAMHAIINY PA3IMYHBIX TTO3UIIUNA B COTPYTHUYECTBE;

* hopmynpoBaTh COOCTBEHHOE MHEHUE W TO3UIINIO0, apTYMEHTUPOBATh M KOOPJAUHUPOBATH €€ C TO3UIUIMU AaPTHEPOB B
COTPYJHHYECTBE MPHU BBIPAOOTKE OOIIIET0 PEIICHNS B COBMECTHOM JIEATETLHOCTH;

* YCTAHABJIMBATh U CPABHUBATH Pa3HBIC TOUKH 3PCHUS, TIPEIKIC YeM MPUHUMATH PEIICHUS U JIeJIaTh BEIOOP;

* ApI'YMEHTHPOBATh CBOIO TOYKY 3PCHHS, CIOPUTH M OTCTaWBaTh CBOIO TO3MIIMI0 HE BPaKICOHBIM IS OIIIOHEHTOB
obOpazom;
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* 33J1aBaTh BOIPOCHI, HECOOXOAMMBIE JIJIsi OPTaHU3AIMH COOCTBEHHOM NIEATETHPHOCTH M COTPYIHAYECTBA C TAPTHEPOM;

* OCYIISCTBIIATHh B3aUMHBI KOHTPOJIb U OKa3bIBaTh B COTPYAHHUYECTBE HEOOXOAMMYIO B3aMOITOMOIIT;

* aJICKBaTHO KCITOJIB30BAaTh PEYb JUIS IDIAHUPOBAHUS M PETYJISILIMKA CBOCH JIeATEIbHOCTH;

* aJICKBaTHO KCIIOJIH30BaTh PEYCBBIC CPEICTBA JUIA PEIICHUS PA3IMIHBIX KOMMYHUKATHBHBIX 3aJ1ad; BJIAJIETh YCTHOH W
MMUCbMEHHOU PEUYbI0; CTPOUTH MOHOJIOTHUECKOE KOHTEKCTHOE BhICKa3bIBAHHCE,

* OPraHU30BBIBATH U INIAHUPOBATH YICOHOE COTPYIHUICCTBO C YUUTEIEM U CBEPCTHUKAMH, ONPEICISTH IEH U (PYHKIHH
YYaCTHUKOB, CIIOCOOBI B3aWMO/ICHCTBUS; TUTAHUPOBATH OOIIHE CIIOCOOBI paOOTHI;

* OCYIIECTBIISTh KOHTPOJIb, KOPPEKIIHIO, OIICHKY EeHCTBUI MapTHEPA, yMETh yOeXK1aTh;

» paboTaTh B TpyHIe — YyCTaHAaBIWBaTh paboune OTHOIICHHS, S(P(PEKTUBHO COTPpYAHHYATH W CIOCOOCTBOBATH
MPOAYKTHBHOW KOOTIEpallii; WHTETPUPOBATHCS B TPYIITy CBEPCTHUKOB M CTPOHWTH IPOJYKTUBHOEC B3aWMOJICHCTBUE CO
CBEPCTHUKAMH U B3POCIIBIMH;

* OCHOBaM KOMMYHHUKATUBHOU PeQIICKCHH;

* MCITOJIb30BATh aJCKBATHBIC SI3BIKOBBIC CPEICTBA JUISI OTOOPAKEHUSI CBOMX YYBCTB, MBICJICH, MOTHBOB U TTOTPEOHOCTEH;

* oToOpaxkaTb B peuyu (omnucaHue, OOBACHEHHE) COJIEpPKAHUE COBEPIIAEMBIX JEHUCTBHH, Kak B (OpME TPOMKOM
COLIMAJIM3UPOBAHHON PeuH, Tak U B (popMe BHYTPEHHEH peuH.

BolnyckHuk noayuum 603MOo#CHOCHb HAYYUMbCAL:

* YUUMbI8AMb U KOOPOUHUPOBAMb OMAUYHBLE OM COOCMBEHHOU NO3UYUU OPYeUX H00el 8 COMPYOHUYeCmae;

* YUUMbIBAMb PA3HbIE MHEHUs. U UHMepeCbl U 000CHOBbIBAMb COOCMBEHHYI0 NOZUYUIO,

* NOHUMAMb OMHOCUMETbHOCHb MHEHUN U HOOX0008 K peuleHut0 npoodiemvl;

* NPOOYKMUBHO pA3peuiams KOHMIUKMbL HA OCHOBe YUéma UHMEpPeco8 U NO3UYUll 6cex YUACMHUKO8, NOUCKA U OYEHKU
AbMEPHAMUBHBIX CHOCO008 paspeuieHusi KOHQIUKMOE, 00208APpUBAMbC U NPUXOOUMb K 00WeMy peueHur0 8 CO8MeCmHol
0esimenbHOCMU, 8 MOM YUCTe 8 CUMYaAyUU CIMOJIKHOBEHUSL UHMEPeCOs;

* Opambv Ha ceOs1 UHUYUAMUBY 8 OPSAHUZAYULU COBMECMHO20 Oelicmaus (0e1080e TU0epcmaeo),;

* 0KA3b18aMb NOOOEPIHCKY U COOCLICMEUE MeM, OM KO20 3A8UCUM OOCMUNCEHUE YelU 8 COBMECMHOL 0esimelbHOCmU,;

* oCywecmeansams KOMMYHUKAMUBHYIO pe@leKcuto Kak OCO3HAHUE OCHOBAHUU COOCMBEHHbIX Oelicmeull U Oeucmeuil
napmuepa,

* 8 npoyecce KOMMYHUKAYUU OOCMAMOYHO MOYHO, NOCIe008AMeNbHO U NOJIHO Nepeoasamsv NAPMHEPY HeoOX0OUMYHO
uHopmayuo Kax opuermup 0as NOCMpPOeHUsl Oeticmausi;
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* gCMynamo 8 Ouan0e, a Maxdice yuacmeosamsv 6 KOJIEKMUBHOM O00CYIHCOeHUU NpoOIeM, YYACmE08amsb 8 OUCKYCCUU U
aApeyMeHmupo8ams C6010 NO3UYUIO, 6l1a0emb MOHOJO2UYEeCKOU U OUANo2UYecKou Gopmamu peyu 6 COOMBEemcmeuu ¢
2PaAMMAMU4eCKUMU U CUHMAKCUYECKUMU HOPMAMU POOHO20 SA3bIKA;

* C1e008aMb  MOPANbHO-IMUYECKUM U NCUXONO2UYECKUM NPUHYUNAM OOWjeHuss U COmpyOHUYecmea Ha OCHOBe
VBAXHCUMENbHO20 OMHOUleHUs. K NAPMHEPAM, BHUMAHUSL K JUYHOCMU OpPY2020, A0EK8AMHO20 MEMCIUYHOCMHO20 60CNPUAMUSL,
20MOBHOCMU AO0EKBAMHO Peazuposams HA HYHCObl OPY2UX, 8 YACMHOCMU OKA3bI8AMb NOMOWb U IMOYUOHATLHYIO NOOOEPIHCKY
napmuépam 6 npoyecce 00CMUICeHUs. 00well yeau cOBMeCmHol 0eamenbHOCmu,

* ycmpausamov 3¢pghekmugrvle epynnosvie 00CyHcoOeHuss U obecneuusams 0OMeH 3HAHUAMU MeHCO) YAeHAMU 2PYNNbl OJis
NPUHAMUSL P HEKMUBHBIX COBMECTHBIX PEULSHULL,

* 8 COBMECMHOU OesMeNbHOCIU YEMKO DOPMYIUPOSAMb Yeau ePYnnbl U NO360JAMb €€ VUACMHUKAM NPOsEIsmb
COOCMBEHHYT0 dHEPUIO 0sl O0CMUICEHUSL SMUX Yeell.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

BbITyCKHUK HAYy4YUTCS:

* OCHOBaM peaJi3aIliy MPOEKTHO-UCCIIEIOBATEILCKON IeATEILHOCTH,

* POBOJIUTH HAOIOJCHUE U IKCIIEPUMEHT TI0JT PYKOBOJICTBOM YUUTEJIS;

* OCYIIIECTBJIATH PACITUPEHHBIN MTOUCK WH(OPMAITUH C HCTIOIB30BaHUEM pecypcoB OnommoTtek u HTepHeTa;

* CO3/1aBaTh M MPE0OPa30BHIBATH MOJICITH M CXEMBI JIJISl PEIICHUS 3a/1a9;

* OCYUIECTBIIATH BIOOP Haubosee 3p(HEKTUBHBIX CIIOCOOOB PEIICHUS 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBHIA;

* 1aBaTh OMPEACICHNE TTOHATHSIM;

* YCTAaHABIIMBATh MPUIMHHO-CIICACTBEHHBIC CBSI3H;

* OCYIIIECTBJIATH JIOTUYECKYIO OMEPAIMIO YCTAHOBJICHUS POIOBUIOBBIX OTHOIIIEHUM, OTPAHUYCHUE TTOHSTHUS;

* 000011aTh MOHATHS — OCYIIECTBIIAThH JJOTUYECKYIO OTIEPAIIUIO MEPEX0/ia OT BUAOBBIX MMPU3HAKOB K POJIOBOMY TOHSITHIO,
OT TTIOHATHS ¢ MEHBIITUM 00BEMOM K IOHSITHIO ¢ OOJIBIIUM 00BEMOM;

* OCYIIECTBJIATh CPAaBHEHME, KIIACCU(DHUKAIIUIO, CAMOCTOSTEIHPHO BHIOMpPAs OCHOBAaHUS W KPUTEPHUH IS YKa3aHHBIX
JIOTUYECKUX OTEpaIni;

* CTPOUTH KJIaCCU(PUKAINIO HA OCHOBE TUXOTOMUYECKOTO JICICHUsI (Ha OCHOBE OTPUIIAHUA);

* CTPOUTH JIOTHUECKHUE PACCYkICHHS, BKIIOUYAIOIIEe YCTAHOBIICHUE TPUIMHHO-CIICACTBEHHBIX CBSI3CH;

* 0OBSCHSATH SBJICHUS, TIPOIIECCHI, CBSA3HM M OTHOIIICHUS, BBISBIIIEMbBIC B X0OJI¢ UCCIICI0OBAHHSI;

* OCHOBaM 03HAKOMHTEJILHOTO, U3yJarOIIero, YCBAauBAIOIIETO U MTOMCKOBOTO UYTCHUS;
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* CTPYKTYPHUPOBATh TEKCTHI, BKJIIOUAsi YMEHHE BBIICIATH TJIABHOE U BTOPOCTEIICHHOE, IJIaBHYIO HJIEI0 TeKCTa, BRICTpauBaTh
IIOCJIEIOBATEILHOCTh OIIUCHIBACMBIX COOBITHUI;

* paboTtaTh ¢ MeradopaMu — MOHMMATH MEPEHOCHBIN CMBICT BBIPAKEHUHN, MOHUMATh M YMHOTPEOISITH 000POTHI peyH,
HOCTPOEHHBIE HA CKPHITOM YII0J100I€HNH, 00pa3HOM COIM>KEHUH CIIOB.

Buinycknuk nonyuum 603mMox4#CHOCb HAYYUMbCA:

* OCHO8AM pepeKCUBHO20 YMEHUsL,

* cmasumu npooaemy, ap2ymMeHmupo8ams e€ akmyaibHOCmb,

* CAMOCMOAMENLHO NPOBOOUMb UCCTIE008AHUE HA OCHOBE NPUMEHEHUsL Memo008 HAOI0OeHUs U IKCHEPUMEHNA,

* 8b108ULAMb CUNOME3bL O CEA3AX U 3AKOHOMEPHOCMAX COObIMULL, NPOYECCO8, 0OBLEKMO8,

* OP2aHU308bI8AMb UCCTIE008AHUE C YEIbIO NPOBEPKU 2UNOMe3;

* deams YMO3AKII0UeHUs (UHOYKMUBHOE U NO AHATI02UU) U 8bLBOObL HA OCHOBE ap2yMEeHMAYU.

Ilnanupyemoie pesynomamut peanuzauyuu npocpammovl «OcHO8bl CMbBICI06020 YMEHUA U pAdGOMbL C MEKCHMOM)
cpeocmeamu npeomema Xumuu:

BpinyCKHUK Hay4YuTCS:

* OPUEHTHUPOBATHCS B COACPKAHUU TEKCTa U TIOHUMATh €T0 I[EJIOCTHBIM CMBICII:

— OIPECIIATH ITIaBHYIO TEMY, OOIIIYIO 11e7h WM Ha3HAYCHUE TEKCTa;

— BBIOMpATh U3 TEKCTA WK MPUAYMATh 3ar0JIOBOK, COOTBETCTBYIOIINI COJIEPKAHHUIO U OOIIIEMY CMBICTY TEKCTa,
— (GOopMYJIMPOBATH TE3UC, BHIPAKAIOIINI OO CMBICT TEKCTA;

— IPEABOCXUINATH COJIEPKAHHUE MPEIMETHOTO TJIaHa TEKCTA MO 3aroJIOBKY M C OMOPOU Ha NPEIbI Y OIbIT;
— OOBSICHATH MOPSAIOK YACTEH/ MHCTPYKIIUNA, COACPIKAIIMXCS B TEKCTE;

— COIMOCTAaBJIATb OCHOBHBIC TCKCTOBBLIC M BHCTCKCTOBBIC KOMIIOHCHTDI: O6H3py>KI/IBaTB COOTBCTCTBUC MCIKIY YaCTbIO

TEeKCTa U ero oOmieil uueen, chopMyIMPOBAHHONW BOMPOCOM, OOBSICHATh Ha3HAYCHUE PUCYHKA, TOSICHATH YacTh Tpaduka wiv
TaOJIULBI U T. 1.;
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®* HAaXOOAUTb B TCKCTC Tpe6yeMy10 I/IH(i)OpMaIII/IIO (HpO6€FaTB TCKCT TIJIa3daMH, OIIPCACIIATbL €ro OCHOBHBIC 3JICMCHTHI,
COIIOCTAaBJIATDH q)OpMLI BbIPaKCHUSA I/IHCI)OpMaI_[I/II/I B 3alpocc M B CaMOM TCKCTC, YCTaHaBJIMBATb, MABJIAIOTCA JIM OHHU
TOXKACCTBCHHBIMU NJIM CHHOHHMMHWYCCKUMHU, HAXOJUTDH HCO6XOI[I/IMy}O CAMHHNIY I/IHCI)OpMaI_II/II/I B TCKCTG);

* pemartrb y‘-IC6HO'HO3HaBaTCJ'IBHBIC n yqe6H0—npaKTquc1<He 3aJa4u, Tpe6onmI/Ie INOJIHOTO U KPUTUYICCKOI'O IMOHHUMAaHUA

TCKCTA:
— ONPCACIIATL HA3HAYCHHC PA3HbIX BUJIOB TCKCTOB,
— CTaBHUTb IICPC/ coOoi [CJIb YTCHU, HAIIPABJIAA BHUMAHUC HA ITIOJIC3HYIO B I[ElHHBIﬁ MOMCHT I/IH(bOpMaLII/IIO;
— pas3iindaTb TCMbI U ITIOATCMBI CIICHIHAJIbHOT'O TCKCTA,
— BBIACIIATH HC TOJIBKO I'NTaBHYIO, HO U I/I36BITOLIHYIO I/IH(bOpMaIII/IIO;
— IPOTrHO3UPOBATH ITOCIICAOBATCIIbHOCTD U3JIOKCHUA H,Z[eﬁ TCKCTA,

— COMOCTABJISATh PAa3HbIC TOUKU 3PEHUS U Pa3HbIe HICTOUHUKU MH(POPMAIIMU IO 33]JaHHON TEME;

— BBINIOJIHATH CMBICTIOBOE CBEPTHIBAHKE BBIJICIICHHBIX (DAKTOB U MBICIICH;

— ¢opMUpOBaTh HA OCHOBE TEKCTA CUCTEMY apryMEHTOB (JJ0OBOJIOB) /It 0OOCHOBaHUS ONPEACTIEHHON O3UIINH;

— MOHUMATh JIyIIEBHOE COCTOSTHUE MEPCOHAKENU TEKCTa, CONEPEKUBATH UM.

* CTPYKTYpUPOBaTh TEKCT, KCIOJIb3ysl HYMEpalHMI0 CTPAaHWI], CIUCKH, CCHUIKH, OTIJIABJICHHUE; MPOBOJIUTH IPOBEPKY
MPaBOINUCAHUS; UCTIOIB30BATh B TEKCTE TAOIUIIbI, N300paKEHUS;

* MpeoOpa3oBbIBATh TEKCT, UCIOJIB3Ys HOBBIE (POPMBI MpeAcTaBieHus WHopmaruu: GopMyibl, rpa@uKu, ITAArPaMMBbI,
Tabnuipl (B TOM YHCIE AUHAMUYECKHE, JJIEKTPOHHBIE, B YACTHOCTM B MPAKTUUECKHX 3a/adax), MEepPeXOJuTh OT OIHOTO

MPEICTABJICHUS TAHHBIX K IPYTOMY;
* UHTEPIIPETUPOBATH TEKCT:
— CpaBHUBATh U MPOTHUBOIIOCTABIIATH 3aK/IIOUEHHYIO B TEKCTE HH(OPMALIMIO PA3HOTO XapaKTepa;
— O0OHapy»KUBATh B TEKCTE JOBOIbI B MOATBEPK/ICHUE BbIIBUHYTHIX T€3HCOB;
— JIeN1aTh BBIBOJIbI U3 CPOPMYIUPOBAHHBIX TTOCHUIOK;
— BBIBOJIUTH 3aKIIOYEHUE O HAMEPEHUHU aBTOPA UJIW TJIABHOW MBICIIHM TEKCTA.

* OTKIIMKATBCA Ha COACPKAHNEC TCKCTA:
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— CBA3BIBATb I/IH(I)OpMaHI/IIO, 06Hap}7)K€HHYIO B TCKCTC, CO 3HAHUAMU U3 APYTI'UX HCTOUYHHUKOB,
— OICHHBATb YTBCPKIACHUA, CACITIAHHBIC B TCKCTC, NCXO/IA N3 CBOUX HpCI[CTaBJ'IeHI/Iﬁ 0 MHPC,
— HAaXOJHWUTb NOBOJLI B 3aIIIUTY CBOEH TOYKU 3PpCHHUA,

* OTKJIMKAThCS Ha (POPMY TEKCTa: OLIEHUBATHh HE TOJIBKO COACpPKAHWE TEKCTa, HO U €ro (opMy, a B IIEJIOM — MaCTEPCTBO
€ro UCMOJIHCHHUS;

* Ha OCHOBE MMEIOLUXCSl 3HAHUH, )KU3HEHHOTO OIbITA MOABEPraTh COMHEHHMIO JOCTOBEPHOCTh UMEIOLIEHCS UH(pOpMaLUH,
oOHapyX1BaTh HEJOCTOBEPHOCTh MOJydyaeMol MH(popManuu, npodenasl B MHGOpPMALUKM U HAXOAWUTh IMYTH BOCIOJIHEHMS 3TUX
poOeIIoB;

* B mponecce pabOTbl ¢ OJHUM WM HECKOJBKMMH HCTOYHUKAMU BBISBIIATH COJCPIKAIIYIOCS B HUX IMPOTUBOPEUYHUBYIO,
KOH(DJIUKTHYIO HH(POPMALIHIO;

* MCIIOJIb30BATh TMOJYYCHHBIA OMBIT BOCHPHUATHS WH(POPMAIMOHHBIX OOBEKTOB /JIsi OOOTallleHHs] YyBCTBEHHOTO OIIBITA,
BBICKA3bIBATh OLICHOUHBIE CY)KJIEHHUS ¥ CBOIO TOUKY 3pEHUS O MOTyYEHHOM COOOIIEHUH (TPOYNTAHHOM TEKCTE).

Buinycknux noayuum 603MOMCHOCb HAYUUMBCA.

* QHANU3UPOBAMb UBMEHEHUS CB0e20 IMOYUOHAILHO20 COCMOAHUS 8 npoyecce uYmenus, HNOAYYeHUus U nepepabomxu
NOJYYEHHOU UHDOpMayuU U eé 0CMbLCIEHUS.

* BLIAGNAMb UMNIUYUMHYIO UHGOpMayulo meKcma HA OCHO8e CONOCMABIEHUS UNTIOCMPAMUBHO20 MAamepuana ¢
ungopmayuel mekcma, AHAIU3A NOOMEKCMA (UCNONb30BAHHBIX SA3bIKOGLIX CPEOCNE U CIPYKMYPbl MEKCMA).

* KpUmu4ecku OmHOCUMbCS K PEKIaMHOU UHpopmayuu,

* HAXOO0UMb CNOCOOBL NPOBEPKU NPOMUBOPEUUBOU UHDOPpMAYULL;

* onpeodensianmb 00CMOBEPHYIO UHPOPMAYUIO 8 CTIyYAe HATUYUSL NPOMUBOPEUUBOU UL KOHMIUKIMHOU CUMYAYULU.

Inanupyemote pezynomamot peanuszayuu npozpammel «@Dopmuposanue HKT-komnemenmuocmu ooyuarouuxcs)
cpeocmeamu npeomema Xumuu:

BrInmycKHUK Hay4uTCS:
* HCIIOJIb30BATh BO3MOKHOCTH 3JIEKTPOHHOM MOYTHI 1Sl HHPOPMALIUOHHOTO OOMEHA;

* BECTH JINYHBIN THEBHUK (0JI0T) C MCIOJIb30BaHUEM BO3MOKHOCTEM MHTEepHETA;
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* OCYIIECTBIIATh 00Pa30BaTEILHOE B3aUMOJACHCTBHE B MH(DOPMAIIMOHHOM MPOCTPAHCTBE 0OPA30BATEIBHOTO YUPEKICHUS
(monmydeHWe W BBIMIOJIHCHHWE 3a/laHUN, TOJYyYeHHEe KOMMEHTAapHEB, COBEPIICHCTBOBAHHWE CBOEH pabOThI, (opMHUpOBAHUE
noptdomo);

* cOOIOaTh HOPMBI HH(POPMAITMOHHOMN KYJIBTYPBHI, ITHKH U TPaBa; C YBAXKCHUEM OTHOCHUTHCS K YaCTHOW MH(OpMAIUU U
WH()OPMAITMOHHBIM MPaBaM JPYTUX JIFOJICH.

* HCTIOJIh30BaTh PA3IMYHbIE MPUEMBI TTOMCKa WHGOpManuu B MHTEpHETE, MOMCKOBBIE CEPBHCHI, CTPOHUTH 3aMpOChI IS
MOMCKa MH(OpPMAITUU U aHATM3UPOBATH PE3YIbTAThI IIOMCKA,

* MCITOJIb30BaTh MPUEMBI TIOMCKA HHPOpPMAIK Ha TICPCOHAILHOM KOMIBIOTEPE, B MHPOPMAITMOHHON Cpelie YIPEKICHUS U
B 00pa30BaTEIbHOM MTPOCTPAHCTBE;

* UCTIOJIb30BATh PA3IMYHbIC OMOIMOTEYHBIC, B TOM YHUCIIE JIEKTPOHHBIE, KATAJIOTH JIJIsl TOMCKAa HEOOXOAMMBIX KHUT;

* UCKaTh MH(OpPMAIMIO B Pa3IMYHBIX 0a3ax JIaHHBIX, CO3/1aBaTh W 3aIOJHATH 0a3bl JAHHBIX, B YACTHOCTH HCIIOJIb30BATh
pa3IUYHbIC ONPEICTUTENH;

* popmupoBaTh COOCTBEHHOE MH(POPMAITMOHHOE MPOCTPAHCTBO: CO3/1aBaTh CUCTEMBI MAMOK M pa3MelniaTh B HUX HYKHbIE
nH()OpPMAITMOHHBIC HCTOYHHUKH, pa3MeniaTh nHGopManuio B aTepHEeTE.

* BBOJIUTHh PE3YyJbTAaThl U3MEPCHUA W ApyTrHe IMGPOBBIC JaHHBIC I WX 00paOOTKH, B TOM YHCJIE CTAaTUCTUUECKOU H
BHU3yaJTN3AINH;

* POBOJIUTH PKCTIICPUMEHTHI ¥ UCCIICIOBAHUS B BUPTYAIbHBIX JJA0OPATOPHIX

Boinyckuux noayuum 603MOMCHOCHb HAYUUMbCAL.

* 83AUMOOCUCMBO8AMb 8 COYUANLHBIX CEMSX, pabomams 8 2pynne Hao coodujeHuem (8uUKu);

* yuacmeosams 8 hopymax 6 COYUAIbHbIX 00PA308AMENbHBIX CEMSX,

* 83aUMO0eUCMB08aMb C NAPMHEPAMU C UCNOTIb308AHUEM 803MOdCHOCmel Mnmepnema.

* €030a6amv U 3aNOJHAMb PA3IUUHbIE ONPEeOeTUMent,

* UCNONIL308AMb PA3NUYHBIE NPUEMBL NOUCKA UHGOpMayuu 6 Mumepueme 6 xo0e yueOHOU 0esimelbHOCHU.

* NPOBOOUMb eCMEeCMBEHHO-HAYYHbIE U COYUATbHbIE UBMEPEHUS, 8600UMb PE3YIbmamyl USMEPEHUU U Opyux Yu@dposvix
OaHHBIX U 0Opabamvleams Ux, 8 MOM ducjie CMamucmu4ecky U ¢ NOMOWbIO 8U3YAIUIAYUL,

* QHANUZUPOBAMb PE3VTbMAMbL CE0ell 0eamMeNbHOCMU U 3amMPadu8aemblx pecypcos.
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Inanupyemoie pesynomamuvl peanusauuu npozpammol «OCHOBbL YUEOHO-UCCIE008AMENLCKOU U  NPOEKMHOU
oeamenbHOCmu) CPeoCmeamu npeomema Xumuu:

BbIyCKHUK HAYYUTCS:

* IJJAHUPOBATh M BBIMOJHATH yUeOHOE MCCIICIOBAaHUE U yUIeOHBIA MPOEKT, UCTIONB3Ysl 000pyIOBaHUE, MOJCIIN, METOIBI 1
puéMBI, aJIeKBaTHBIC HUCCIIEAYEMO TpodieMe;

* BEIOMPATH M MCIIOJIH30BATh METO/IbI, PEICBAHTHBIE paccMaTpruBaeMoil mpobieme;

* pacrio3HaBaTh W CTaBUTH BOIPOCHI, OTBETHI HAa KOTOpPHIE MOTYT OBITh IMOJYYCHBI MyTEM HAYYHOTO WCCIEIOBAaHUSA,
O0TOUpATh aJ€KBATHBIE METO/IbI UCCIIEIOBAHUS, (POPMYJIUPOBATH BBITEKAIOLINE U3 UCCIIEA0BAaHNUS BIBOIBI,

* UCII0JIb30BATh TAKHE €CTECTBEHHO-HAYUYHbIE METO/IbI U NMPUEMBI, KaK HAOJIIO/IEHUE, TOCTAHOBKA MPOOJIEMbI, BHIABUKECHHE
«XOpOIeH THIOTE3bI», JKCIHEPUMEHT, MOJCIUPOBAHUE, UCIOIB30BaHUE MAaTEeMATUYECKUX MOJENeld, TEeOpeTHUECKOe
000CHOBaHMWE, YCTAaHOBJICHNE TPAHUI] MPUMEHUMOCTH MO/ICITH/TEOPHH;

* ICHO, JIOTMYHO M TOYHO H3J1araTh CBOIO TOUYKY 3PEHHUS, UCIIOJIb30BAThH SI3BIKOBBIC CPEACTBA, aJI€KBATHBIE 00CYKIaeMOM
npo0ieme;

* oTINYaTh (HAaKTBl OT CYXKIEHWUH, MHEHUH M OLIEHOK, KPUTUYECKH OTHOCUTHCSA K CYXKICHHUSM, MHEHHSM, OILIEHKAM,
PEKOHCTPYHPOBATh UX OCHOBAHUS;

* BUJIETh © KOMMEHTHPOBATh CBSI3b HAYYHOTO 3HAHUS M [IEHHOCTHBIX YCTAaHOBOK, MOPAJIbHBIX CYXXKIECHUH MPHU MOIYICHHUH,
pacnpoCTpaHEHUH U MPUMEHEHUH HAyYHOTO 3HAHMUSL.

Buvinyckuuk nonyuum 603mMo#CHOCb HAYUUMbCAL:

* CAMOCMOSIMENbHO 3A0YMbIEAMb, NIAHUPOBAMb U 8bINOJIHAMb Y4eOHOe UCCIe008anUe, YYeO bl U COYUATbHBIN NPOEKM,

* UCNONIL308AMb 002A0KY, 03APeHUe, UHMYUYUIO,

* UCNONIL308AMb MAKUE eCMECME8EHHO-HAYYHbIE MEMOoObl U NPUEMBL, KAK AOCMpauposanue om npuexooauux ¢axkmopos,
NPOBEPKA HA COBMECMUMOCTb C OPY2UMU U3BECTHBIMU PAKMamu,

* YeeHAnPasieHHO U OCO3HAHHO PA38UBAMb CEOU KOMMYHUKAMUBHbIE CHOCOOHOCMU, O0CB8AUBAMb HOBbIE SA3bIKOBbIE
cpeocmaa,

* 0CO3HABAMb CBOI0 OMBEMCMBEHHOCb 3d OOCMOBEPHOCTb NOJIYYEHHbIX 3HAHUL, 30 KAYeCmME0 GbINOIHEHHO20 NPOEeKMmA.

Tpeﬁoeanuﬂ K YPOBHIO n0020moeKu 6blN)YCKHUKOG6

B PE3YIbTATC U3YUCHUA XUMHUHN YYCHUK OJOJIKCH
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3HATH/TIOHUMATh:

1) XUMHUYECKYIO CUMBOJIUKY:

- 3HAKM XUMUYECKHUX DJIEMEHTOB

- (hopMyJIBI XUMHYECKUX BEIIECTB

- YPaBHEHUSI XUMUYECKUX pEaKIUl

2) BaXKHEUIIMEe XUMUUYECKUE TTOHSATHUS:

- XUMUYECKUU 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJILHBIE aTOMHASI U MOJIE-KYJIIPHAS MACChl, HOH, XUMUYECKasl CBS3b
- BEIIIECTBO, KJIacCU(UKAIUS BEIIECTB

- MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00beM

- XUMUYECKas peaKIysi, Ki1acCU(pUKAIHS peaKInuit

= OJICKTPOJIUT U HEIJICKTPOJINT, SJICKTPOJIIMTHYICCKAA AUCCOIana, OKUCIIUTCIIb 1 BOCCTAHOBUTCIIb, OKHMCJICHUC U
BOCCTAaHOBJICHUC

- aJUIOTPOIIHS
- TUAPOIIH3
- CKOPOCTh XUMHUYECKHX PEAKIINI, XUMUYECKOE PABHOBECUE, KaTaIU3aTOPbI, a1COPOLIHS

- OpraHM4YCCKasd U HCOPraHn4CcCKas XUMHUA
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- YTIEBOIOPO/bI, CIIUPTHI, KAPOOHOBBIE KUCIIOTHI, KUPBI, YTIEBOIbI, OCJIKH, TOJIUMEPbI, AMUHOKHUCIIOTHI

3) OCHOBHBIC 3aKOHBI XUMHU:

- COXPaHEHHUs MACCHI BELIECTB, IOCTOSHCTBA COCTABa, IEPUOINYECKUN 3aKOH

- OCHOBHBIE I10JIO’KEHUS TEOPUHU CTPOCHMS OpraHnYecKux coennHenui A.M.bytieposa

4) OCHOBHBIE TEOPUN XUMHUU: XUMHUUECKOHN CBSI3U, DJIEKTPOJIUTUUYECKON JUCCOLUAIINY, CTPOEHUS! OPTaHUYECKUX COEIMHEHUM.

5) BaxHEHIIIME BEllECTBA M MaTEPUasIbl: OCHOBHBIC METAJUIbI U CILJIaBbl, CEpHAsi, COJIsIHASI, A30THASL U YKCYCHAs KUCIIOTHI, IIEJI0YUH,
aMMHaK, MUHEpaJIbHbIC YI00pEHUsI, METaH. DTUJICH, alleTHJICH, OCH30J1, 3TAHOJ, JKUPbI, MbLIA, TJII0K03a, caxapo3a, Kpaxmall,
KJIETYaTKa, OCJIKH, UCKYCCTBEHHbBIC U CUHTETUYECKUE BOJIOKHA, KAYYYKH, IIJIACTMACCHI.

YMETb:

1) Ha3bIBaTh XUMUYECKHE DJIEMEHTHI, COEAMHEHUS] U3YUEHHBIX KJIACCOB; COCIMHEHUS HEMETAJJIOB U METAJIIOB, OPTraHUYECKHE
COEIMHEHNS, N3YUYEHHBIE BEIIECTBA 10 TPUBUAIIBHOW WJIM MEKIYHAPOAHON HOMEHKIIATYPE;

2) OIIPCACIIATE BAJICHTHOCTDb U CTCIICHD OKHCJIICHUA XUMHUUYCCKHUX 3JICMCHTOB, THUII XUMHYECKOM CBSI3U B COCIMHCHUAX, 3apsaa MOHA,
XapaKTep CPpCAbl B BOAHBIX PACTBOPAX HCOPIraHUICCKUX COGI[HHGHHﬁ, OKHUCJIUTCIIb U BOCCTAHOBUTCIIb, IIPUHAIJICKHOCTb BCIICCTB
K pa3JIMYIHBIM KJIaCCaM OPIraHHYCCKHUX COC,Z[HHGHHﬁ;

3) xapakTepu30BaTh JIEMEHTHI MAJIBIX TIEPUOJIOB MO UX MOJIOKEHUIO B nepuoauueckoit cucteme [1. 1. Menneneena; oOuue
XUMUYECKHE CBOMCTBA METAJIJIOB, HEMETAJIJIOB, OCHOB-HBIX KJIACCOB HEOPTaHUUECKUX U OPTaHUYECKUX COCTMHEHUMN; CTPOEHUE U
XUMUYECKHE CBOMCTBA M3YUYEHHBIX OPraHUYECKUX COCTUHECHUI;

4) 0OBSICHATH 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTAaBa M CTPOCHMUS, MPUPOTY XUMHUECKOW CBsI3U (MOHHOW, KOBAJICHTHOM,
METAJTTMYECKOM ), 3aBUCUMOCTh CKOPOCTH XMMUYECKOW PEAKIIUU U TTOJIOKEHHSI XUMUYECKOTO PABHOBECHSI OT PA3JIMUHbBIX
(hakTopoB;
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5) BBIIIOJIHATh XUMHUYECKUI OKCIICPUMCHT 110 PACIIO3HABAHUIO BaYKHEHIIINX HCOPTaHNYCCKUX U OPTAHHNYCCKHX BCIICCTB,

6) IPOBOAUTH CAMOCTOSITENIbHBIIN MOMCK XUMHUECKON HHPOPMAIIHH C UCTIOIB30BaHUEM PA3IMYHBIX HCTOUHUKOB (Hay4YHO-
MOMYJIIPHBIX W3JIaHUN, KOMITBIOTEPHBIX 0a3 TaHHbIX, IHTepHET-pecypcoB);

7) UCTIONIB30BATh KOMITBIOTEPHBIE TEXHOJIOTUU JJI1 00pabOTKH U NIEpeaun XUMUYECKON HH(POPMALIUK U €€ TIPEICTABICHUS B
paznuYHbIX hopMax;

8) UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUUECKOW JI€ATEIbHOCTH U MOBCETHEBHOM KU3HU C LENBIO:
9) 00OBsICHEHUS] XUMUYECKUX SIBJICHUH, IPOUCXOJAIINX B IPUPOJIE, OBITY U HA IPOU3BOJICTBE;
10) ompenenenust BO3MOKHOCTH MPOTEKAHUS XMMHUUECKHUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX U OLEHKU UX MOCIIEICTBHH;

11) sxooruuecku TpaMOTHOTO TMOBEJICHUS B OKPY>KAIOIIEH cpe/ie; OLICHKU BIUSHUS XUMUYECKOTO 3arpsi3HEHHS OKpYKaIolen
Cpellbl Ha OPTaHU3M YeJIOBeKa U JIPYTUe )KUBbIE OPraHU3Mbl; 0€30MacHOr0 0OpaIleHUs ¢ TOPIOYMMHU U TOKCUYHBIMU BEIIIECTBAMH,
71a60paTOPHBIM 000PYIOBaHUEM;

12) npuroToBIIeHHs pACTBOPOB 33JaHHON KOHLIEHTPAlMU B OBITY M Ha POU3BO/JICTBE;
13) kpUTHYECKOM OLIEHKU TOCTOBEPHOCTH XMMHUECKON MH(POpPMAIINH, TOCTYNAIOUIeH U3 pa3HbIX UCTOUHUKOB.

Cucmema oueHuearnus 6 npedmeme xumus.:

1. OnleHKka ycTHOI0 OTBETA.
OTMmeTKka «5» .
- OTBET IIOJIHBIM U NMPABUJIbHBIN HA OCHOBAHUY U3YYEHHBIX TEOPUU;
- MaTepHUaJl U3JI0KEH B ONPEACIEHHON JIOTUYECKOMN MTOCIEA0BATEIILHOCTH, JIATEPATYPHBIM S3BIKOM;
- OTBET CaMOCTOSITCIIbHBIM.
OTMmeTKka «4»
- OTBET IIOJIHBIN U NPAaBUJIbHBIM HA CHOBAaHUU U3YYEHHBIX TEOPUN;
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- Marepuai U3J0XKEH B OMNPENEeJICHHON JTIOTUYECKOW MOCIENOBATEILHOCTH, MPH 3TOM JOMYIIEHBI JBE-TPU HECYIIECTBEHHBIC
OIIMOKH, UCTIPABIICHHBIC 10 TPEOOBAHUIO YUUTEIIS.

OT1merka «3» :

- OTBET TOJIHBIN, HO TIPH 3TOM JIOIyIIEHA CYIIIECTBEHHAs OMMOKA WIIM OTBET HETIOJHBIN, HECBS3HBIH.

OTMeTKa «2»:

- mpu OTBeTe OOHAPYXEHO HEMOHWMAHWE YYaIIUMCS OCHOBHOTO COJEpXaHUS y4eOHOTO MaTepuaia WA JOMYIICHBI
CYIIECTBEHHbIC ONIMOKHU, KOTOPBIC YUAIIUUCSI HE MOXXET UCIPABUTh MPU HABOASIIUX BOMPOCAX YUUTENs, OTCYTCTBHE OTBETA.

2. OneHKa KCHEePUMEHTAJbHbIX yMeHMid. OlleHKa CTAaBUTCA HAa OCHOBAaHUU HAOJIOJEHUS 32 YYallUMHUCS U MHUCHBMEHHOTO
oTdeTa 3a pabory.

OT1merka «5»:
- paboTa BBINOJHEHA MTOJIHOCTHIO U MTPABUIILHO, CJIETaHbl TPaBUIIbHBIC HAOTIOICHUS U BHIBOJIBL;
- DKCIIEPUMEHT OCYIIECTBIIEH 10 IJIaHy C YYETOM TEXHUKU 0€30MaCHOCTH U MPaBUII PabOTHI C BEIIECTBAMH U 000PYI0BAHUEM,;
- TIPOSIBJIICHBI OPTAaHMU3AIMOHHO - TPYJOBBIC YMEHHsI, TOJICPKUBAIOTCS YHUCTOTa pabodyero mMecra W TMOPSAOK (Ha CTole,
HSKOHOMHO HCIIOJB3YIOTCS PEaKTHBBI).

OTmeTKa «4»:
- paboTa BBINTOJHEHA MPABWIBHO, CJCTAHBl NMPABWIbHBIC HAOIOMCHHUS W BBIBOABI, HO TPH 3TOM JKCIEPUMEHT MPOBEICH HE
MTOJTHOCTHIO WJTH JOIYIIICHBI HECYIIECTBEHHBIC OIIMOKHU B pabOTe C BEIIECTBAMHU U 000PYIOBaHUEM.

OrmeTka «3»:
- paboTa BBHITIOJIHEHA MPABWJIHHO HE MEHEE YeM HATOJOBUHY WIIM JIOMYIICHA CYIISCTBEHHAs OITMOKA B XOJE AKCIIEPUMEHTA B
00bsiIcCHEHHH, B OQOPMIICHHH PaOOTHI, B COOJIOJICHMH TIpaBWJI TEXHHUKH OE€30MacHOCTH Ha paboTe C BEIIEeCTBAMHU U
o0opyI0BaHUEM, KOTOpasi UCIIPABIISIETCS MO TPEOOBAHUIO YUUTEIIS.

OT1meTka «2»:
- JomyIeHbl ABe (W 0oJjiee) CYIECTBEHHbIE OIMMOKMA B XOJ€: OJKCIEPUMEHTa, B O0BsICHEHWH, B odopmiIeHHH PabOThI, B
COOJIO/ICHNY TIPaBUJI TEXHUKH O€30MaCHOCTH Tpu paboTe C BEIIeCTBAMU M O0OpYJAOBAHHEM, KOTOPBIE YUaIUICS HE MOXKET
UCIIPaBUTH JaXKe 1O TPEOOBAHUIO YUUTEIIS,
- paboTa He BBITMOJHEHA, Y YyYaIlerocs OTCYTCTBYET SKCIIEPUMEHTAIbHBIC YMCHHSI.
3. OueHka ymMeHHMH peliaTh pacyeTHbIE 3aJa4H.

OTmeTKa «5»:
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- B JIOTHYECKOM PACCYX IACHUH U PEUICHUU HET OIMOOK, 3ajaya pelieHa paloHaIbHBIM CIIOCOOOM;
OT1meTka «4»:
- B JIOTHYECKOM PACCY’KIECHUHU M PEIICHUS HET CYIIECTBEHHBIX OMMOOK, HO 3aj7a4ya PelIeHa HEPAMOHATBLHBIM CIIOCOO0M, WIIH
JIOTTYIIIEHO HE 00JIee JBYX HECYIIECTBEHHBIX OIIHOOK.
OrmeTka «3»:
- B JIOTUYECKOM PACCYXJECHUU HET CYIIECTBEHHBIX OLIMOOK, HO JOMYIIEHA CYIIECTBEHHAs OITMOKA B MATEMAaTUUYECKUX pacyeTax.
OTMeTKa «2»:
- IMEETCSI CYIIECTBEHHBIE OLTMOKHU B JIOTUYECKOM PACCYXKACHUU U PEIICHUH.
- OTCYTCTBHE OTBETA Ha 3a/IaHUE.
4. OneHKa NMCbMEHHBIX KOHTPOJbHBIX PadoT.
OT1meTtka «5»:
- OTBET MOJIHBIN U MPABWIbHBIN, BO3MOKHA HECYIIECTBEHHAs OIIMOKA.
OTmeTKa «4»:
- OTBET HEMOJIHBINA WUJIK JOMYIIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OLIUOOK.
OrTmeTka «3»:
- paboTa BBINIOJIHEHA HE MEHEE 4YeM HAaloJOBUHY, IOMYII€Ha OJHA CYIIECTBEHHas OlMOKa W TpPU STOM JABE-TPHU
HECYIIECTBEHHBIE.
OTMeTKa «2»:
- paboTa BBINIOJIHEHA MEHBIIIE YEM HAIMOJOBUHY UM COJICPKUT HECKOJIBKO CYIIECTBEHHBIX OIUOOK.
- paboTa He BBINIOJIHECHA.
[Ipu o1ieHKe BHITIOJHEHUS MUCbMEHHOW KOHTPOJIBHOU pabOThl HEOOXOAMMO YUUTHIBATH TPEOOBAHUS €AMHOTO OpdorpaduuecKkoro
pexuma.
5. OneHka TeCTOBBIX padoT.
TecThl, cocTosiME U3 MATH BOIPOCOB MOKHO HCIIOJIB30BaTh MOCIIEC U3YUEHHUs Kaxaoro marepuana (ypoka). Tect uz 10—
15 BompoOCOB HCMONB3yeTCsA s Tmepuogndeckoro koHtposst. Tect m3 20—30 BompocoB HEOOXOIUMO HCIOIB30BATH IS
HUTOTOBOTO KOHTPOJISL.
[1pu oreHUBaHUY MCTIOIB3YETCS CIEAYIOIIas IKaIa: i TeCTa U3 MSATU BOIPOCOB
* HET OIIMOOK — OIIEHKA «5»;
* OJIHa OIITMOKA - OIIEHKA «4»;
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* JIB€ OIIMOKU — OIICHKA «3»;
* TP OIIHMOKH — OIICHKA «2».
Jnst recta u3 30 BompocoB:
* 25—30 mpaBUIIbHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBUIIbHBIX OTBETOB — OLIEHKA «4»;
* 13—18 nmpaBUIIbHBIX OTBETOB — OLICHKA «3»;
* MeHblIIe 12 npaBUIBHBIX OTBETOB — OIEHKA «2».
6. Onenka npoekra.
[IpoekT oueHHBaeTCA MO CAEAYIOMUM KPUTEPHUSIM:
* coOmroieHre TpeOOBaHUH K €ro 0(pOPMIICHHIO;
* HEOOXOJIUMOCTh M JIOCTATOYHOCTbH JIJIsI PACKPBITHS TEMbI TPUBEJCHHON B TEKCTE IPOEKTa HH(OpMAIUK;
* YMEHHE 00yyaromerocs cBOOOHO U3JlaraTh OCHOBHBIE M/IEH, OTPAKEHHBIE B IIPOEKTE;
* CIIOCOOHOCTH OOYYarOIIEerocs MOHATh CYTh 3a/1aBa€MbIX WIEHAMHU aTTECTAIMOHHOW KOMHUCCHUHU BOMPOCOB U CHOPMYIUPOBATH
TOYHBIE OTBETHI HA HUX.

Temamuka uccinedosamebCKux U NPOEKMHBIX padom:

. DKcIepTr3a MPOAYKTOB MUTAHUSA 110 YIIAKOBKE.

. OnpeneneHre KauecTBa BOJIbI.

. Kucnornocts atMmocdepHbIX 0CaJIKOB.

. KauecTBeHHOE onpejiesieHue BUTaMruHa A B OBOIIAX.

. KauectBennoe onpenenenne ButamuHa C B OBOIIax.

. BripaiuBanue KpucTajsIOruparoB.

. I[Touck Hanboiee 3¢ (PeKTUBHBIX METOJOB 3aLIUTHl METAJIIOB OT KOPPO3HUHU.

NN N W
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