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Copnepxanue yueOHoro npeagmera «Xumus» 11kiaace (yriay0JeHHbINH YPOBEHb).

PaGouas mporpamma copmMupoBaHa ¢ y4eToM paboueit mporpaMmbl BOCTTUTAHHUS.
BocnuraTenpHblil HOTEHLMAN JAHHOTO y4eOHOro MpeMeTa 00eCeunBaeT peaan3aluio
CJIEYIOIIMX 1IEJIEBBIX IPUOPUTETOB BocMTaHus oOydarouuxcst Ha yposHe COO.

1. I'pasxnaHCcKOro BOCIMTAHUSA:

1.1. YuuTh 00y4aronmxcsi 0CO3HaBaTh CBOU KOHCTUTYIIMOHHBIE TIPaBa M 00S3aHHOCTH, YBa)KaTh
3aKOH M IIPAaBOMOPSIIOK.

1.2. JlaBaTh npeACTaBIECHUS O COLUAJIBHBIX HOPMaX U IIPaBUJIaX MEKIMUYHOCTHBIX OTHOILIEHUN B
KOJIJIEKTHBE.

1.3. YuuTh rOTOBHOCTH K COBMECTHOM TBOPUYECKOH 1€ATEIBHOCTHU NPU CO3AAHUN YUESOHBIX
IIPOEKTOB, PELICHUU YUeOHBIX U TIO3HABATENbHBIX 3a/1a4, BBIIOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB.

1.4. Y4uTh MOHMMATh U IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apI'YMEHTHI IpYTUX NPH
aHaJIM3e Pa3IMYHBIX BHJIOB YUEOHOH NEATETLHOCTH.

2. [IaTpHOTHY€eCKOr0 BOCIINTAHUS:

2.1. ®opMupoBaTh LIEHHOCTHOE OTHOILIEHUE K UCTOPUUECKOMY U HAyYHOMY HaclICIHI0
OTEYECTBEHHON XUMHH.

2.2. ®opMupoBaTh YBaXKEHHE K IPOLIECCY TBOPUECTBA B 00J1aCTH TEOPUU U MPAKTUYECKOTO
IPUMEHEHHS XUMUH, OCO3HAHUS TOT0, YTO JOCTH)KEHUS! HAYKH €CTh pPe3yJbTaT JUINTENbHbIX
Ha0JII0/IeHU I, KPOIIOTIMBBIX KCIIEPUMEHTAIBHBIX TIOMCKOB, IOCTOSIHHOTO TPYy/Ja YUEHBIX U
IPaKTHUKOB.

2.3. Pa3BuBaTh UHTEPEC U MO3HABATEIbHBIE MOTUBHI B MOJIYYEHUH U MOCIEAYIOLIEM aHaIu3e
UH(OPMALIUU O IEPEOBBIX TIOCTHKEHUAX COBPEMEHHOM 0TeUeCTBEHHOW XUMUHU.

3. lyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

3.1. Cnoco6cTBOBaTH (POPMUPOBAHUIO HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO TIOBEACHUS.

3.2. Y4uTh O1leHUBaTh CUTYyalllH, CBA3aHHbIE C XUMUYECKUMH SIBICHUSMHU, U IPUHUMATH
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH.

3.3. ®opMupOBaTh TOTOBHOCTDH OIIEHUBATh CBOE MOBEEHUE U IMOCTYIKHU CBOMX TOBapHUILEH C
MO3UIMI HPABCTBEHHBIX U IIPABOBBIX HOPM M OCO3HAHME MTOCIIECTBUI 3TUX ITOCTYIKOB.

4. ®opMHUPOBAHHUSA KYJIbTYPHI 310POBbS:

4.1. ®opmupoBaTh 0OCO3HAHME IIEHHOCTEHN 30pOBOr0 U 0€30MacHOro 0opasa >KU3HHU;
HEO0OXOIUMOCTH OTBETCTBEHHOI'O OTHOILIEHUS! K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY
3/10pPOBBIO.

4.2. CriocoOCcTBOBATH COOIOIEHUIO MPAaBUIT O€30M1aCHOTO OOpaIeHHsI ¢ BELIECTBAMU B OBITY,
IIOBCEIHEBHOM JKHU3HU U B TPYAOBOH 1€ATEIBHOCTH.

4.3. Y9uTh COOMIOICHNUIO TPABWI WHIUBUIYAIBHOTO U KOJIJIEKTUBHOTO 0€301MaCHOTO MOBEICHHUS
B CUTYalUsX, YTPOXKAIOLIUX 3/I0POBBIO U KHU3HU JIOJIEH; OCO3HAHUIO MTOCIEACTBUI U HENPUSITHIO
BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS alIKOT0JIsl, HAPKOTUKOB, KypEHHs);

5. TpyaoBoro Bocnuranus:

5.1. Yautp KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B YU€OHO-UCCIIEI0BATEILCKOM IEATETLHOCTH,
0O0I1IeCTBEHHO MOJIE3HO, TBOPUECKOM U APYTHX BUAAX IEATEIBHOCTH.

5.2. CnocoOcTBOBaTh aKTUBHOMY YYaCTHIO B PELICHUH MPAKTUYECKUX 3a]1a4 COIIMAIbHOM
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI).

5.3.PacimupsTh HHTEPEC K MPAKTHYECKOMY M3YUYEHHUIO Mpodeccruid pa3IuyHoro pojaa, B TOM
qucJie HA OCHOBE IPUMEHEHUSI IPEAMETHBIX 3HaHUH 110 XUMHH.

5.4. ®opmMupoOBaTh YBOXKEHUE K TPYAY, JIOAIM TPyAa U Pe3yabTaTaM TPYJAOBOU JEATEIbHOCTH.
5.5. YuuTh enath OCO3HAHHBIN BHIOOP U CTPOUTH MHIUBUAYAIHHYIO TPAEKTOPUIO OOpa30BaHMS,
Oyay1ei npodeccuu U peanu3aluyi COOCTBEHHBIX JKU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB U MOTpeOHOCTEH 00IIecTBa.

6. IK010rMYeCKOro BOCIIUTAHUSA:



6.1. ®opMHPOBaTH FKOJIOTUYECKH LIEIecO00pa3HOe OTHOIIECHHE K MPUPOJIE KAK UCTOYHHUKY
KHU3HU Ha 3eMJle, OCHOBE €€ CyILeCTBOBaHUS.

6.2. YUuTh NOHUMAaHUIO TI100aJIBHOT0 XapaKTepa SKOJIOTHIECKUX MTPOOIIEM, BIHSHUS
9KOJIOTUYECKUX ITPOLECCOB HA COCTOSHUE MPUPOJAHON U COLIMATILHON CpPE/Ibl.

6.3. ®opMHUPOBATH CTPEMIICHUE K OCO3HAHUIO HEOOXOIMMOCTH UCTIOIB30BaHUS TOCTHKCHUN
XUMHUU AJIS peLIeHUs BOIIPOCOB PALMOHAIBHOTO PUPOJIONIOJIb30BAHMS.

6.4. ®opMupOBaTh AKTUBHOE HENPUATUE AECUCTBUM, IPUHOCSIUX BPE]] OKpYKaIOLIEH
IPUPOIHON cpelie, yMEHUs IPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTHYECKUE MTOCIIEACTBUS
IPEANPUHUMAECMBIX ACHUCTBUN U IIPENOTBpALIATh UX.

6.5. Crioco6cTBOBaTH (POPMUPOBAHUIO FIKOJIOTUYECKOTO MBIIIUIEHUS, SKOJIOTHYECKOM KYIbTYpHI,
OTIBITA AEATEIBHOCTH IKOJIOTMYECKON HAMPaBIEHHOCTH, YMEHUS PyKOBOJICTBOBATHCS UMH B
II03HABATEJIbHOM, KOMMYHUKATUBHOMN U COLMAJIbHON IPAKTUKE, CTIOCOOHOCTU U YMEHUS aKTUBHO
IPOTHBOCTOSTH HICOJIOTHU XeMOo(ooHu.

7. lleHHOCTH HAYYHOI'0 IO3HAHMSA:

7.1. Crioco6cTBOBaTH (POPMUPOBAHUIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HayKH U OOIIECTBEHHOM MPaKTUKH.

7.2. Y4uTh NOHUMAHHIO CHIEIM(PHUKN XUMHUU KaK HAyKH, OCO3HAHUs e€ poiid B (POPMUPOBAHUN
PaLMOHATIBHOIO HAYYHOT'O MBILIUIEHUS, CO3aHUU 1I€JIOCTHOTO MPEACTaBICHUS 00 OKPYKAIOLIEM
MUpE KaK O €MHCTBE MPUPOJIBI U YEIOBEKA, B MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH 1
peleHny IpobeM COXpaHeHUs IPUPOTHOTO PABHOBECHS.

7.3. CnocobcTBOBaTH POPMUPOBAHUIO YOCKIEHHOCTH B OCOOOM 3HAUMMOCTH XUMUH IS
COBPEMEHHOM LUBUIIN3ALUY: B €€ TYMaHUCTUYECKOW HApPaBIEHHOCTH U BaXKHOM pOJIH B
CO3JIaHUH HOBOH 0a3bl MaTepUAIBHON KYJIBTYPBI, PEIICHUH III00aTBHBIX POOJIEM yCTOHYNBOTO
pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, IHEPTeTHUECKOM, TUILIEBON U KOJIOTHYECKOH
0€301aCHOCTH, B Pa3BUTHUHU MEJUIIMHBI, 00ECIIEYCHUN YCIOBUH YCIIEITHOTO TPy/aa U
HKOJIOTHUECKU KOM(OPTHON KU3HU KaXI0T0 WieHa 00LIecTBa.

7.4. Crioco6¢TBOBaTh (POPMHUPOBAHUIO €CTECTBEHHO-HAYYHOM rPaMOTHOCTHU: IIOHUMAaHUSI
CYIIHOCTHU METOJOB MIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
MCIIOJIb30BaTh MOJyyaeMble 3HaHUS I aHAIM3a U 00bSICHEHUS SIBJICHUM OKPYXKAIOIIEero MUpa u
IPOMCXOAIINX B HEM U3MEHEHUI; yMEHUs e7aTh 000CHOBAHHBIE 3aKJIIOYEHUSI HA OCHOBE
HAYYHBIX ()aKTOB M UMEIOIUXCS JTAHHBIX C IEJIBI0 TIOJTYYEHHUS JOCTOBEPHBIX BBIBOIOB.

7.5. ®opMUpOBaTh YMEHHE CAMOCTOSITENILHO UCIOIb30BATh XUMUUECKUE 3HAHUS JJIS PEIICHUs
po0JIeM B peabHBIX KU3HEHHBIX CUTYaIUSX.

7.6. Crioco6cTBOBATh PA3BUTHIO MHTEPECA K O3HAHUIO U HCCIIEI0BATENbCKOM I€ATEIbHOCTH
7.7. ®opMupoBaTh CHOCOOHOCTH K HEMTPEPHIBHOMY 00pPa30BaHHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IMOJTYYEHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBHUH C )KU3HEHHBIMU
MOTPEOHOCTSIMHU.

7.8. Pactupats HHTEpEC K 0COOEHHOCTSAM TpY/Aa B Pa3IMUHbIX cepax mpopeccuoHaTbHON
JESITeIbHOCTH.

8.Ajantanusa o0y4amomerocsi K M3MEHSIOMIMMCH YCJOBHUSIM COLMAIbHOW M NPHPOIHOM
cpenbl:

8.1. opMupoBaTh YMEHHUS AaBATh a/IEKBATHYIO OLIEHKY U3MEHSIOLINUMCS YCIOBUSM.

8.2. YUuTh NpuHUMATh pemieHus (MHINBUAYALHOE, B TPYIINE) B H3MEHSIOIINXCS YCIOBHSAX HA
OCHOBAHMU aHAJIM3a XUMHUYECKONW HHPOPMALIUH.

8.3. CrmocoOCcTBOBATH IIAHUPOBAHUIO JIEHCTBUI B HOBOW CUTYaIlMy HA OCHOBAHHWH 3HAHUUN
XAMHYECKHX 3aKOHOMEPHOCTEM.

Ne

HaumenoBanue | [IpeamerHoe conepxkaHue paszaena ®dopma

pasznena | pasaena peanu3anuu

BOCIIUTATCIIbHOI'O




IOTCHIHAalla

(cMm. BbII1IE)
Atom. CocTtaB aTOMHBIX saep. XUMHUYECKUN 1.3
Teopernueckue | snement. Mszoronbl.  CTpoeHHE  3JIEKTPOHHBIX 2.2;3
OCHOBBI XUMHH. | 000JI04EK aTOMOB, KBaHTOBBIC qHCIa. 5.1,3
DHepreTHyeckue YpOBHH U MOMYPOBHH. ATOMHBIC 6.3
opouTau. Knaccudukanums XUMHUYECKHUX 71,48
9JIEMEHTOB (s-, pP-, d-, f-aemenTsl). PactipeneneHue
3JICKTPOHOB 1o aTOMHBIM opOuUTaIISIM.

DONeKTpOHHbIE KOH(UTYpallMd aTOMOB 3JIEMEHTOB
MEePBOTO—YETBEPTOrO TMEPUOJOB B OCHOBHOM U
BO30YXIEHHOM COCTOSIHUH, AIIEKTPOHHBIE
KOH(UTYpali HOHOB. DIEKTPOOTPULIATETIHHOCTb.

Ilepuonnueckuit 3akoH u Ilepmonnueckas
cucrema XAMHUYECKHX 3JIEMEHTOB A.N.
MenneneeBa. CBsi3b INMEPUOAMYECKOTO0 3aKOHA U
[lepnonnueckoil CUCTEMBI XMMUYECKHUX 3JIEMEHTOB
C COBPEMEHHOW TEOpHell CTPOCHUS AaTOMOB.
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMUUYECKUX
JJIEMEHTOB W 00pa3yeMbIX HMMH TIPOCTBIX |
CIOKHBIX BEILIECTB MO Tpynmam U HepHOJaM.
3HaueHue MEePUOIUYECKOTO 3aKOHa JAN.
Meneneesa.

Xumuyeckass CBS3b. Buabl XUMHYECKOH
CBSI3U: KOBAJIEHTHAs, WOHHAs, MeTaJJIMYecKas.
MexaHu3mbl 00pa3oBaHHs KOBAJIEHTHOW CBS3H:
OOMEHHBI M JIOHOPHO-aKLENTOPHbIN. DHEprus u
nnuHa cBs3u.  [lonsipHOCTH, HANpaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJIEHTHOM CBA3U. KpaTHble
cBs3u. BopopoaHas cBsizb. MeEXMONEKYISIpHbIE
B3aMOJICUCTBUSL.

BaneHTHOCT, W BaJIGHTHBIE BO3MOXKHOCTH
aToMOB. CBSI3b 2JIGKTPOHHOM CTPYKTYPBI MOJIEKYJ C
WX TEOMETPUYECKHM CTpOCHHEeM (Ha TpUMepe
COETMHEHUH 2JIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBnenue 0 KOMILJIEKCHBIX
coemuHeHUs XK. CoCcTaB  KOMIUIEKCHOTO  HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAaHABL. ~ 3HAUYCHUE

KOMIIIEKCHBIX COCIMHEHUH, [Tonstne 0
KOOPJAWHALIMOHHON XHUMUH.

Bemectsa MOJIEKYJISIPHOTO u
HEMOJIEKYJIIPHOTO CTPOCHHUSI. Tunsr

KPUCTAINIMYECKUX PEIETOK (CTPYKTYp) U CBOICTBA
BEUICCTB.

[lonsiTME O  OUCHEPCHBIX  CUCTEMAX.
HcrnHHbIE pacTBOPBL. IIpencrasinenue 0




KOJUTOMIHBIX pacTBopax. CrmocoObl BBIpaXEHUS
KOHLIEHTpAallUKd  pPacTBOpPOB:  MaccoBas  JOJIs
BEIIIECTBA B PacTBOpE, MOJSIpHAs KOHIEHTpALIMS.
HacplllieHHBIE YW HEHACBHILIEHHBIE  PacTBOPHI,
pacTBopuMOCTh. Kprctaiuioruaparsl.

Krnaccudukanus u HOMEHKJIaTypa
HEOpPraHWYEeCKUX BellecTB. TpuBUaIbHbIC HA3BAHUS
OTACIBHBIX  MPEJICTABUTENCH  HEOPraHUYECKUX
BECIILIECTB.

Knaccudpukanus XuUMHUYECKHX pEakiui B
HEOPraHWYECKOM M OPraHMYeCKOW XUMHH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB; 3aKOH COXPAHCHUS U
MIPEBPAICHHS YHEPTUU NTPU XUMUUYECKUX PEaKIIMSIX.
TermmoBble  3(p(eKTbl  XMUMHUYECKHX  PEaAKIHUH.
TepmoxumMHuueckue ypaBHEHHUS.

CkopocTh  XMMHUYECKOM  peakuuu, €€
3aBUCUMOCTD oT Pa3IMYHBIX (hakTOpOB.
['omorennsie u rereporeHnblie peakuuu. Katanus u
KaTaJau3aTophbl.

OOparumMble W HEOOpaTUMBIE  PEaKIUU.
XuMudeckoe paBHOBECHE. Koncranrta
XUMHYECKOTO paBHOBecHs. DakTopbl, BIUSIONINE
Ha  MOJIOKEHHE  XHUMHUYECKOTr0  PaBHOBECHSA:
TEMIIepaTypa, AaBJICHUE U KOHUEHTPAIMU BEIECTB,
ydacTtByromux B peakiuu. [Ipunuun Jle Ilarense.

DnekTponuTHaeckas nuccornuanus. CuibHbIe
u cnabbie 27MeKTpoiuThl. CTENeHb MUCCOIUAIINU.
Cpena BOJIHBIX pPacTBOpOB: KHCIIOTHAS,
HEWTpaJIbHas, 1IesIoyHas. BoxopoaHslii moka3areinb
(pH) pactBopa. I'maponus coneil. Peakiium noHHOTO
oOMeHa.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIBHBIC
peakuuu. CteneHb OkKucieHUs. OKUCIUTENb W
BOCCTAaHOBHUTEIIb. [Ipomeccsl  OKHUCHEHHS U
BOCCTAaHOBJICHHS. BakHeHImne OKHUCIUTEIN U
BOCCTAaHOBUTENH. METOJl AJIEKTPOHHOTO OaiaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEIIECTB.

DKCIEpUMEHTAIbHBIE ~ METOJbl  H3YYCHHS
BEIIECTB M MX NPEBpPAlICHUI: PaA3JIOKEHUE

nepokcuaa BOJIOpOAA B MPUCYTCTBUU
KaTajln3aTopa, MOJEIH KPUCTAJUIMUYECKUX PEIIETOK,
MPOBEJICHUE peakuui HOHHOTO oOMeHa,

ONpe/ielIeHne Cpelbl pacTBOPOB €  IMOMOMUIBIO
UH/IMKATOPOB, W3YyYEHHE BIUSHHUS  Ppa3IMYHBIX
(bakTOpOB Ha CKOPOCTh XMUMHMUYECKOW pPEaKUUU H
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.




Heopranuueck
asi XUMMSI.

[Tonoxxenue HemetawioB B Ilepuoanueckoit
cucreme xuMuueckux sinementoB J[.M. MenneneeBa
1 0COOCHHOCTU CTpoeHHs ux aTomoB. Duznyeckue
CBOMCTBA HEMETAIOB. AJUIOTPOIHUS HEMETAIOB
(Ha mnpumepe kucioponaa, cepwl, (ochopa u
yrieposa).

Bonopon. Ilomyuenuwe, ¢usuueckue u
XUMHUYECKHE CBOMICTBA: pEaKIUu C METaIaMH U
HEMeTallllaMH,  BOCCTAHOBHUTENbHBIE  CBOMCTBA.
[I'unpunsl. TOIUIMBHBIE 3JIEMEHTHI.

lanorensl.  Haxoxxnenue B OpuUpoOJE,
CHOCOOBI TONYYeHUs, (PU3MUECKHE U XUMHUYECKHE
CBOMCTBA. ["amoreHoBOAOPO/IBL. Baxxneiinme
KHUCIIOPOJICO/IEPIKAIIIUE  COCAMHEHHS] TaJOreHOB.
JlaGopaTopHble ¥  NPOMBINUIEHHBIE  CIIOCOOBI
noJtydeHus: rajgoreHoB. [IpuMeHeHHe rajlloreHoB U
UX COCIUHEHUH.

Kucnopon, o30oH.  JlaGoparopHbie
MIPOMBIIIUICHHBIE CIIOCOOBI TOJIYYEHHSI KUCJIOPO/a.
@u3nyeckue W XHMHYECKHE  CBOMCTBA U
MPUMEHEHUE KHCcIopoJa U o30Ha. OKCUAbl U
MEPOKCHU/IBI.

Cepa. Haxoxnenue B mpupojie, CHOCOObI
MOJTydeHUs, PU3NUECKHEe U XUMHUYECKHE CBOMCTBA.
CepoBogopon, cynbduasl. Oxcun cepri(IV), oxcup
ceppl(VI). CepHucrtas u cepHas KHUCIOTBI U HUX
comu. OCOOEHHOCTH CBOMCTB CEpPHON KHCIIOTHI.
[Ipumenenue cepbl U €€ COeTUHEHUIA.

A3zor. Haxoxpaenue B mpupone, CHocoObI
nonyueHus, pu3nvYeckrue U XUMHUYECKUE CBOHCTBA.
Ammuak, HUTpUABL. OKCHUIBI a30Ta. A30THCTasl U
a30THasE KHUCIOTBI W ux coiu. OcobeHHOCTH
CBOIWCTB a30THOW KHCIOTHI. [IprmeHeHune azora u
ero COeIMHEHUN. A30THBIE YI0OpEHHUS.

®ocdop. Haxoxaenue B mpupoje, crocoobl
MOTydeHUs, PU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Qochuast u  dochur. Oxcuasl  docdopa,
dochopnas kucnora u e€ conu. I[IpumeHenwue
dbochopa u ero coemunenuii. DochopHbie
yao0peHusl.

Yrnepon, HaxOXJEeHUEe B npupoie.
AmnotponHeie  Momudukanuud. Dusznyeckue U
XUMUYECKHE  CBOMCTBA  MPOCTHIX  BEIIECTB,
obpazoBanHbIXx yriaepogoM. Oxcuna yraepona(ll),
okcun yriepoaa(lV), yrombHast Kuciora v €€ COJIH.

1.4
2.1,2
3.2
42,3
5.4,5
6.1,2,3
7134
8.1




AKTHUBUPOBaHHBIN yroib, agcopOuus. OyaepeHsl,
rpadeH, yriaepogHble HaHOTPYOKu. Ilpumenenue
MIPOCTBHIX BEIIECTB, OOpPa30BaHHBIX YIIEPOJOM, M
€ro COSTMHEHUN.

Kpemuuii. Haxoxaenue B mpupoie, Crocoobl
NOJy4YeHus1, (pu3nuecKkne U XMMUYECKHE CBOWCTBA.
Okcun  kpemausA(IV), kpemMHHeBas  KHUCIOTa,
cunukarel.  [IpuMeHeHMe  KpeMHHMST U €ro
coequHeHuil. CTekslo, €ro IOJIy4€HUE, BHJIbI
CTEKJIA.

[Tonoxenue wmertaioB B Ilepuoamueckoit
CUCTEME XHUMHUYECKUX dIeMeHTOB. OCOOEHHOCTH
CTPOCHHUSI  AJIEKTPOHHBIX  O0OJIOYEK  aTOMOB
MerauioB.  OOmue  Qusnueckue  CBOMCTBA
MeTtaysioB. [lpumeHeHne MeTalioB B OBITY U
TexHuke. CruiaBbl METAIIJIOB.

DNEeKTPOXUMUYECKUN  pAl  HAIpsHKEHU
MeTaiioB. OO1IMe crnocoObl NOMyYeHUsI METAIJIOB!
THJIPOMETAILTypIus, NUPOMETAILTYPIHUs,
anektpomeraiutyprus.  Ilonstue o  koppo3uu
MeTasu1oB. CriocoObl 3aIUThl OT KOPPO3UH.

OOmas  xapakTepucThka MeTauioB  [A-
rpynmnsl  Ilepponuyeckod CHUCTEMBI XHMHUYECKHX
oneMeHToB. Harpuiik M Kamui: molydeHHue,
¢du3nyeckre U XUMHUYECKUE CBOMCTBA, MPUMEHEHHUE
IIPOCTHIX BEIIECTB U UX COETMHEHUI.

OOmas  xapaktepuctuka wmetawioB [IA-
rpynnsl  [leppoanueckoit CUCTEMBI XMMHMUYECKHUX
JJEMEHTOB. MarHuii W KajgblUUW: I[IOJy4YEHHE,
¢bu3nyeckne U XMMUYECKHUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEMIECTB W UX coeauHeHuu. KECTKOCTH
BOJIbI U CIIOCOOBI €€ yCTpaHEHusl.

AJNIOMMHHH: TIONydeHHe, (HU3NYEeCKue W
XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BellecTBa M €ro coeAuHeHuil. AMddoTepHbIe
CBOICTBA OKCHJAa M THUAPOKCUAA aJOMUHUA,
TUAPOKCOKOMILIEKCHI aJTFOMUHUS.

Ob6mmas XapaKTepUCTHKA METaJIJIOB
nobounbix noarpynn (b-rpynm) Ilepuoanueckoit
CUCTEMBI XMMHUYECKUX JIEMEHTOB.

@usnueckrue U XUMUYECKUE CBOMCTBA XpOMa
u ero coeauHeHWil. OKCUABI W TUAPOKCHUIBI
xpoma(Il), xpoma(lll) u xpoma(VI). XpomaTtel u
JUXpOMAaThl, HUX  OKUCIMUTEIbHBIE  CBOWCTBA.
ITosyueHne U npUMEHEHUE XpoMa.

dusznueckue W XUMUYECKHE  CBOWCTBA




Mapraima M €ro CoeIuHeHMH. BaxHelmue
COEMHEHUS mapranma(ll), mapranna(lVv),
mapranna(VI) wu wmapranna(VII). Ilepmanranar
KaJIUsl, €r0 OKUCIIUTEIIbHBIE CBOMCTBA.

@u3nuecKre U XMMUYECKUE CBOMCTBA JKele3a
u ero coeauHeHui. OKCUJIbI, TUIPOKCUABI U COJIU
xkenesa(ll) wm xemeza(Ill).  Ilomydyenwme u
IIPUMEHEHHUE KeJe3a U ero CIJIaBOB.

dusndeckre 1 XUMHYECKHE CBOMCTBA MEIU U
e€ coenuHeHul. [lonyyeHne u npuMeHeHue MeIu 1
€€ CoeqMHEHUN.

HuHk: MOJIy4eHHE, ¢busnueckue u
XUMUYECKHE CBOWMCTBA. AMQOTEpHBIE CBONCTBA
OKCHJIa ¥ TUAPOKCHIA IIMHKA, THAPOKCOKOMILIEKCHI
uuHKa. [[puMeHeHne IMHKa U €ro COeIUHEHUI.

DKCHEepUMEHTAIbHbIE  METOAbl  M3YYEHHS
BEIIECTB U WX MpEBpallleHUui: u3yueHue oOpasIoB
HEMETaJUIOB, TOpeHHue cepbl, ¢ocdopa, xemnesa,
MarHusi B KHUCJIOPOJIE€, H3YUYCHHE KOJUICKIUU

«Mertamisl u CILIaBbI», B3aUMO/ICHCTBUE
HIEJIOYHBIX M MIEJIOYHO3EMENBHBIX METAIOB C
BOJIOM (BO3MOKHO UCIIOJIb30BaHUE

BUICOMATEPHAJIOB), B3aWMOJCHCTBHE IIMHKA W
kKeleza C pacTBOpaMH KHMCIOT M ILEJOYeH,
KayeCTBEHHbIE pEaKLUMU Ha  HEOpraHU4YecKHe
AHHUOHBI, KaTUOH BOJOpPOJa W KAaTHOHBLI MCTAJIJIOB,
B3aHMOI[Ci/JICTBHe TUAPOKCUIAOB AJIIOMHUHUA U UHKA
C pacTBOpaMHM KHCJIOT M IIeJOouYeH, pelieHue
HKCIEPUMEHTANIBHBIX 3aJa4 Mo TeMaM «[ aioreHs»,
«Cepa u e€ coenuHeHUs», «A30T U Qochop U ux
COEIMHEHU», «MeTaulpl TJaBHBIX IMOATPYII»,
«MerTasibl TOOOYHBIX MOATPYIIID.

Xumud "
JKU3Hb.

Ponp xumum B obecrnieyeHUU YCTOMYMBOTO
pa3BuTHsl 4enoBeuecTBa. [loHsATHE O Hay4YHBIX
METO/JaX TMO3HaHUS W METOJOJIOTMH Hay4yHOTO
uccienoBanus. HayuHble NMpuUHIUIBI OpraHU3aIN
XUMHUYECKOro  MpousBojacTBa. IIpomblniieHHbIE
CrocoObl TONMY4YeHHUsS BaKHEWIINX BellecTB (Ha
npuMepe  NpOU3BOJACTBA  aMMHUaka,  CEpHOMU
KHUCJIOTBI, MeTaHona). [IpombInIeHHBIE CITOCOOBI
MOJIyYEHUS METAJUIOB U CIUIaBOB. XHMMHYECKOE
3arpsi3HEHUE  OKpY)Kallled  Ccpelpl MU €ro
nociencteus. Pomp  xummm B obOecrieueHUH
SHEPreTHYECcKoil 0e30MacHOCTH.

XuMus U 310pPOBbE qeJIoBeEKa.

1.3
2.1,2
4.3
54,5
6.1,3,4,5
7.5,6,8




JlexapcTBeHHBIE CpeACTBa. IIpaBuia
MCII0JIb30BaHUs JIEKAPCTBEHHBIX IpenaparoB. Poinb
XUMHUH B Pa3BUTHU MEIUIIMHBIL.

XYUMHSA THIIE: OCHOBHBIE KOMIIOHEHTHI,
nuieBble 100aBku. Ponp xumum B obecnieueHUM
MUIIEBOH OE30MaCHOCTH.

Kocmernueckue u mapdromMepHbie CpencTBa.
brrtoBas XUMHUSL. [TpaBuiia 6e30MmacHoro
UCTIOJIB30BAaHUSl TPENapaToB OBITOBOW XUMHH B
MMOBCETHEBHOW KU3HU.

XuMUsS B CTPOUTENBCTBE:  Ba)KHEHIIne
CTPOUTEIIbHBIE MaTepHAIIbI (LIEMEHT, OETOH).

Xumus B CEIBCKOM XO35KCTBE.
Opranuyeckue 1 MUHEpaJIbHbIE YA00pEHUS.

CoBpemeHHbIE KOHCTPYKLIHOHHBIE
MaTepuabl, KpacKH, CTEKJIO, KepaMuKa.
Martepuansl asns 3nekTpoHukd. HanotexHonoruu.

Pacuérnsie 3anaun.

Pacuérbl: Macchl BemiecTBa uiu 0o0bEMa razoB
M0 M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM
00BbEMY OJHOIO W3 YYaCTBYIOIIUX B PpeaKIUH
BEIIECTB, MAacchl (00BEMA, KOJIMUYECTBA BEIECTBA)
IIPOJYKTOB PEAKIMH, €CJIM OJJHO U3 BELIECTB UMEET
npuMecH, Macchl (00BbEMa, KOTUYECTBA BEIECTBA)
IIPOJYKTA PEAKLMH, €CIU OJHO U3 BEIIECTB JaHO B
BHJIC pacTBOpa C ONpPEACIEHHOW MacCOBOW JOJEH
pacTBOPEHHOIO  BEIIECTBA, MAacCOBOM JOMU U
MOJIIPHOW KOHIIEHTpAllMM BEILECTBA B PacTBOPE,
JIOJIM BBIXO/A NMPOJAYKTa PEAKIIMU OT TEOPETHUECKU
BO3MOXKHOTO.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXIIpeIMETHBIX CBSI3€Hd INpHU
U3ydyeHHH oOuiei u HeopraHuyeckoid xumuu B 11
KJIacCe OCYILECTBISIETCS] Yepe3 MCIOJIb30BaHNE KaK
OOLIMX €CTeCTBEHHO-HAyYHBIX MOHATHH, Tak U
MOHITHM, TPUHATBIX B OTHAEIBHBIX TMPEAMETax
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHblE  MOHSATHS:
SBJIEHUE, Hay4HbIM (DakT, rumore3a, Teopus, 3aKOH,
aHalu3, CHHTE3, Kiaccu(uKauus, MeprUOJUIHOCTb,
HaOJI0IeHNe, W3MEPEHUE, HKCIEPUMEHT, MOJEIIb,
MOJIEJTUPOBAHUE.

®duszuka: marepusi, MUKPOMHP, MaKpOMHP,
aTOM, 3JIEKTPOH, NPOTOH, HEMTPOH, UOH, U30TOIbI,
paZiMOaKTUBHOCTb, MOJIEKYJa, JHEPreTUYECKUN
YpOBEHb, BEIIECTBO, Tel0, OO0BEM, arperatHoe




COCTOSTHUE BEIIECTBA, WICATbHBINA ra3, PUINIECKUE
BCJIINYHHBI, CAUHUIIBI HU3MCPCHHA, CKOpPOCTBD,
SHEPTHs, Macca.

Buosorus: kieTka, OpraHu3M, 3KOCHCTEMA,
ouocdepa, MeTaboIH3M, MaKpo- "
MHUKpPO3JIEMEHThI,  OENKH,  SKHPbI,  YIJIEBOAbI,
HYKJICUHOBBIE KHCJIOTHI, ()EPMEHTBI, TOPMOHBI,
KPYrOBOPOT BCHISCTB M TOTOK OJHEPIUd B
IKOCUCTEMAX.

['eorpadusa: wMuHEpansbl, TOpPHBIE IOPOJIBI,
0JIe3HbIE UCKOIAaeMbIe, TOIUIUBO, PECYPCHI.

TexHooTHs: XUMHUYECKast
MNPOMBINIJICHHOCTb, MCETAJLIIYyprust, CTPOUTCIbHBLIC
MaTepHaIbl, CEIbCKOXO035HCTBEHHOE MPOU3BO/ICTBO,
NHIIEBas MPOMBIIUICHHOCTh, (hapMaleBTHUECKast
POMBIIIUICHHOCTD, MPOM3BOJACTBO KOCMETHYECKUX
npernaparoB, MPOM3BOACTBO  KOHCTPYKIIMOHHBIX
MaTcpuraioB, SJICKTPOHHAA IMPOMBIIIJICHHOCTD,
HAHOTCXHOJIOI'UH.

MNJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI

Wzyuenue xumun B 11 kiiacce HampaBiIeHO Ha TOCTHKEHHE 00yUJaIONTUMUCS TNYHOCTHBIX,
METaNnpeMETHBIX U MIPEIMETHBIX PE3y/IbTaTOB OCBOEHUS yU€OHOI0 IpeIMeTa.
JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS MPOTPaMMbl OCHOBHOT'O OOIIET0 00pa30BaHusl JOCTUTAIOTCS
B X0/i¢ 00y4eHHs XMMUU B €JUHCTBE y4eOHOW U BOCIUTATENbHOM fesTenbHocTH Oprauusanuu B
COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUICKUMU COLUOKYJIBTYPHBIMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, PUHSATHIMU B OOIIIECTBE MPaBUIAMHA U HOPMaMH TIOBEJICHUS U
CIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaIOIIUXCSL.
METAINIPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHHS Y4eOHOTO MpeaMeTa « XUMUs» Ha YPOBHE CPEAHETO
o011ero o0pa3oBaHusl BKIIOYAIOT: 3HAUUMBIE JUTsl (YOPMUPOBAHHSI MUPOBO33PEHUS
00y4aromuxcsi MeKIUCIUILTUHAPHBIE (MEXIPEIMETHbIE) 00IIeHayYHbIEe TOHATHS, OTPaXKarolle
[EJIOCTHOCTh HAYYHOU KapTHUHBI MUPA U CHEIU(PUKY METOIOB TTO3HAHMS, UCIIOJIb3YEMBIX B
€CTECTBEHHbIX HayKax (MaTepus, BEIIECTBO, SHEPTUsl, IBJIEHUE, NTPOIIECC, CUCTEMA, HAyUHBIN
(axT, IpUHLUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIIEJOBaHUE, HAOIIOICHHUE,
U3MepeHHe, SKCIIEPUMEHT U JIp.); YHUBEpCaJbHbIe yueOHbIe AelcTBUA (T03HABATENbHbIE, KOM-
MyHHUKATHBHBIC, PETYISTUBHBIE), oOecieunBaroniue GopMrupoBaHne QyHKIIMOHATBLHOM
TPAaMOTHOCTH ¥ COIMAIBHON KOMITETCHIIMH 00y4YalOIINXCsI; CIIOCOOHOCTh 00YyJaromuXcst
MCII0JIb30BaTh OCBOEHHBIE MEXIUCLIUIIIIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHU-
BepcalbHbIC YUCOHBIC JCHCTBUS B MO3HABATEILHON M COMATILHON TTPAKTUKE.

MertanpeamMeTHbIe pe3yabTaThl OTPAKAIOT OBJIA/ICHUE YHUBEPCATbHBIMH YI€OHBIMH
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMHU.

OBnajieHre YHUBEPCATHHBIMU YUYEOHBIMU TIO3HABATEIILHBIME JIEHCTBUSMHU:

1. ba3oBBEIMH JIOTHYECKUMU NEUCTBUSIMU:

- CAaMOCTOSTENIHO (POPMYITHPOBATh U aKTYaIU3UPOBATH MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;




- OIPEIENATH LEIH IeATEIbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUHU UX JOCTUKEHMUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIBHOCTHU C IOCTABJICHHBIMU LIEJISIMU;

- MCII0JIB30BATh IIPY OCBOCHUHU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIIEHUS — BBIIEISTh
XapakTepHble NPU3HAKU IOHATHH U YCTaHABIMBATh UX B3aUMOCBSI3b, UCIIOIb30BATh
COOTBETCTBYIOIIUE MOHATHUS ISl OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

- BBIOMPATh OCHOBAHUS M KPUTEPUH [T KIIaCCU(DUKALIMU BELLIECTB U XUMUYECKUX PEAKIIHIA;

- YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3y4aeMbIMU SIBJICHUSIMU;

- CTPOMTD JIOTUYECKHE PACCYKAECHUS (MHIYKTUBHBIE, IEAYKTUBHBIC 110 aHAJIOTUH), BBISIBIIATh
3aKOHOMEPHOCTH U MIPOTUBOPEYHS B PACCMATPUBACMBIX SBJICHUSAX, (POPMYITHPOBATH BHIBOIBI

U 3aKJIIOUEHMS;

- IPUMEHSATH B MPOLIECCE TO3HAHUS UCIIOIb3YyEMbIE B XUMUU CUMBOJIMYECKHUE (3HAKOBBIE)
MO/IeJH, IPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMHUYECKHH 3HaK (CUMBOJI)
JIIEMEHTa, XUMHUYECKasi GopMyIia, ypaBHEHHE XUMHUECKOW PEaKIIUU — MPH PEIICHUH YI4eOHBIX
IIO3HABATENBHBIX U IPAKTUYECKUX 3aj1ay, IPUMEHATh Ha3BaHHbIE MOJICJIbHBIE IIPECTABICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKIIMii;

2. ba30BbIMU HCCIEI0BATENBCKUMHU ACHCTBUSIMHU:

- BJIaJIETh OCHOBAMHU METOJI0B HAYYHOI'O ITO3HAHUS BEIIECTB U XUMUUYECKUX PEaKLUii;

- (hopMyIMPOBATH LEJIU U 3a]1a4X UCCIIEI0BaHUs, UCII0JIb30BaTh I0CTABJICHHbIE U
CaMOCTOSITENILHO C(OPMYITUPOBAHHBIE BOIIPOCHI B KAUYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

- BJIaJIETh HaBbIKAMU CAMOCTOSITEJIbHOTO TUIAaHUPOBAHUS U TIPOBEACHUS YUEHUUECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJII0OJaTh 32 X0A0M IPOLIECCa, CAMOCTOSTENILHO
IIPOrHO3MPOBATh €T0 PE3YIbTaT, POPMYIHPOBATH OOOOIIEHHS U BHIBO/IBI OTHOCUTEIBHO
JIOCTOBEPHOCTH Pe3yJIbTaTOB UCCIIEIOBAHUS, COCTABIATh 000CHOBAHHBIN OTUET O MPOJIeIaHHON
pabore;

- IPUOOPETaTh OIBIT YYEHUUYECKON HCCIeI0BATENbCKON 1 TPOEKTHOMN JEATEIbHOCTH, IPOSIBIATh
CIIOCOOHOCTB ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METO/IOB PELIEHUS IPAKTHUECKUX
3a/1a4, MPUMEHEHHIO PA3JIUYHbIX METOI0B TIO3HAHMS,

3. IIpuémamu paboThI ¢ UHPOPMAITHEH:

- OPUEHTHUPOBATHCS B Pa3INYHBIX UCTOUHUKAX HH(OpMALUU (Hay4YHO-TIOMYJIsIpHAs JIUTEpaTypa
XUMHYECKOT0 COJIepKaHus, CIPaBOYHbIE MocoOus, pecypchbl IHTepHeTa), aHATM3UpPOBATh
UH(POPMALIMIO PA3TUYHBIX BUI0B U (hOPM MpEACTaBIECHUS, KPUTHUECKU OLICHUBATH €€
JIOCTOBEPHOCTH M HEITPOTUBOPEUYNBOCTb;

- (hopMyIHPOBATh 3aMIPOCH] M MPUMEHSATH Pa3IMYHbIe METOJIbI IIPU MOUCKE U 0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIIOJHEHUS YUeOHBIX 3a7a4 ONpeAeEHHOTO TUIIA;

- IpUOOPETaTh OMBIT UCIIOJIb30BAHUS HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

- CAaMOCTOSITEJILHO BHIOMPATH ONTUMAIbHYIO (hOpMY IpeCTaBIeHU HHPOPMALIUHU (CXEMBI,
rpaduky, TuarpaMmsl, TaOJIUIBL, PUCYHKH U T. 11.);

- UCTIOJIb30BATh HAYYHBIN A3bIK B KAUECTBE CPEJICTBA ITPH paboTe ¢ XUMHUECKONH HHpOpMaLueit:
MPUMEHSTh MEeXIpeIMeTHbIE (PU3nYecKrue U MaTeMaTHUeCKHe) 3HaKU U CUMBOJIBL, (POPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

- MCII0JIb30BaTh U PE0OPa30BHIBATh 3HAKOBO-CHMBOJIMUYECKHE CPEICTBA HATJISAHOCTH.
OBnazneHne yHUBEpPCAIbHBIMU KOMMYHUKAaTUBHBIMU JEHCTBUSIMMU:

- 3aJ]aBaTh BOMPOCHI 10 CYLIECTBY 00CYXk/1aeMOH TEMbI B XOJI€ TUaJIora U/UIN JUCKYCCHUH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHIITOTHEHUS
MPEJI0KEHHOM 3a/1auu;

- BBICTYIIATh C PE3EHTALUEN pe3y/IbTaTOB MO3HABATEIbHOM EATENBHOCTH, ITOJIyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBINOJIHEHUH XUMUYECKOTO
HKCIEPUMEHTA, IPAKTHYECKON pabOTHI IO UCCIIETOBAHHUIO CBOMCTB M3y4aeMbIX



BEIIIECTB, peau3aliy yueOHOTO MPOeKTa U (pOpMyIHPOBATh BBIBOBI 10 pPE3yJIbTaTaM
MPOBEAEHHBIX HCCIIEI0BAHUN YTEM COIIACOBAHUS MO3UIIMI B X0/1e 00CYXKIACHHS U OOMeHa
MHEHHUSIMHU.

OBnaieHue yHUBEPCAIbHBIMU PETYISATUBHBIMU JEHCTBUSMMU:

- CaMOCTOSTENbHO IUIAHUPOBATH U OCYILIECTBIATH CBOO I03HABATEIbHYIO JEATENBHOCTD,
omnpezenss e€ ey U 3a7a4u, KOHTPOJIUPOBATh U M0 Mepe HE0OX0IMMOCTH KOPPEKTUPOBATD
npeJiaraéMblii aITOPUTM JCHCTBHUI MPH BHIMOJIHEHUH YU€OHBIX U MCCIIEJOBATEIbCKUX 3a/1a4,
BBIOMpATh Harbosee 3PGEKTUBHBIN CIIOCOO UX PEIICHHsI C YIETOM MOTYyYEHHUS HOBBIX 3HAHUH O
BELIECTBAX U XUMUUYECKUX PEaKLUsX;

- OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3ynbTaThl OCBOSHUS MPOTPAMMBI MO XUMUU Ha YIIyOJIEHHOM YpOBHE Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs BKIIOYAIOT CHeluduUeckue Ui y4eOHOro mpeaMera
«XUMHUS» HaydHbI€ 3HAHUS, YMEHMSI U CHOCOOBI JIEHCTBUM IO OCBOEHHUIO, MHTEPIpPETAlUU U
peoOpa3oBaHUI0 3HAHUM, BUJIBI JESTEIBHOCTH 110 MOJYyYEHUI0 HOBOT'O 3HAHMSI U MPUMEHEHMIO
3HAaHUW B PA3IUYHBIX Y4YEOHBIX CUTYyallUsX, a TAaKXK€ B peajbHBIX XU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C XUMUEH.

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmas u HeopraHuyeckas XUMUs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJCTABICHUN: O MaTEPHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
U TI03HABAEMOCTH SIBJICHUH MPHUPOJbI, O MECTE€ U 3HAYEHUM XUMHH B CHUCTEME €CTECTBEHHBIX
HayK U €€ posiu B 00€CIeYeHUH YCTOWYMBOIO Pa3BUTHSL, B PELIEHUU MPOOJIEM 3KOJIOTMYECKOH,
HHEPreTUYECKO U TNHIIEBOH O€30MacHOCTH, B pPa3BUTUM MEIUIMHBI, CO3/IaHUU HOBBIX
MaTepuajoB,  HOBBIX  HMCTOYHHMKOB  OSHEprMM, B  OOECINEYEHUH  palMOHAILHOTIO
IPUPOONOIb30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHUS U 00ILEel KYIbTyphl YeNIOBEKa, a TAKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKYAECT: OCHOBOIOJATAOIINE
HOHATHUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIBI, SJIEKTPOHHAsE 000JI0YKa aToma, S-
, p-, d-aromMHBIE OpOHMTAK, OCHOBHOE M BO30YKIEHHOE COCTOSHHS aroMma, THOpUAN3aIns
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBsi3b (KOBaJIEHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOpOJIHAs),
KpUCTAJUIMUECKasi pelETKa, XUMHUYECKash pPEaKlus, PacTBOp, SJIEKTPOJIMTHI, HEIIEKTPOJUTHI,
NIEKTPOJINTUYECKAsT ~ AMCCOLMAINS, CTENEHb JUCCOLMALIMM, BOAOPOJHBIM  II0Ka3aTelb,
OKHUCJIUTEIb, BOCCTAHOBUTENb, TEIUIOBOI 3(h(PEKT XUMUUECKON peaklny, CKOPOCTh XUMHUECKOMN
peakiuy, XUMHUYECKOe paBHOBECHE; TEOPUHM U 3aKOHBI (T€OpUsl DIIEKTPOJIUTHUYECKON
quccouuanuy, nepuoandeckuil 3akon .M. Menneneesa, 3ak0H COXpaHEHUS MacChl BEIIECTB,
3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUM MPU XUMHUYECKUX PEaKLMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEUCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JieXkKalllie B OCHOBE MOHHUMAHUS MPUYMHHOCTH U CHCTEMHOCTHU
XUMHYECKHUX SIBJICHUI; COBPEMEHHBIE INPEICTABIECHUS O CTPOCHHUM BELIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJIMOJICKYJISIPHOM YPOBHSIX; TMPEICTaBICHUS O MeXaHU3Max
XUMUYECKUX PEaKkUWid, TEPMOAMHAMHYECKMX W KHHETHYECKMX 3aKOHOMEPHOCTAX HX
IPOTEKaHUs, O XHMHYECKOM DPaBHOBECHUH, pacTBOpaXx W  JHCIEPCHBIX  CHUCTEMAax;
(akTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJYUYEHUH U O€30MacCHOM HCIOJIb30BAHUU
BOKHEUIINX HEOPTraHWYECKHX BEIIECTB B OBITY M MPAKTUYECKOW MAEATENIbHOCTH YEJIOBEKa,
0o0LIMX HAyYHBIX IPUHLUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;



c(OpMUPOBAHHOCTh YMEHHUI: BBISBIIATH XapaKTepHbIe MPU3HAKY MOHATUN, YCTaHABIUBATh
UX B3aUMOCBA3b, HUCIIOIb30BATh COOTBETCTBYIOIIME IIOHATUS IPU ONHMCAHWM HEOPTraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHUS HCIIOJNb30BaTh XMMHUECKYIO CHUMBOJHUKY JJIsl COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMUYECKUX PEAKIUi, CHUCTEMAaTHYECKYyl0 HOMEHKIIATypy
(IUPAC) u TpuBHalibHbIC Ha3BaHUS OT/ICIbHBIX BEIECTB;

c(OPMHPOBAHHOCTh YMEHUS ONPENENIATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX
9JIEMEHTOB B COEIUHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJIEHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIl KPUCTANIMYECKOM PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHS OOBSICHATh 3aBUCUMOCTH CBOWMCTB BELIECTB OT BHJA
XUMHYECKON CBS3M U TUNA KPUCTAJUIMYECKOW PEmIETKH, OOMEHHBIN M JTOHOPHO-aKLENTOPHBIH
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHI: KIAacCU(PUIIMPOBATh: HEOPraHMYECKHE BEIIeCTBA MO HX
COCTaBY, XMMMUYECKHUE pEaKLUU IO PA3IUYHBIM NPU3HAKaM (YUCILY U COCTAaBY pearupyromux
BEIIECTB, TEIUIOBOMY J3(PQeKTy peakuuu, H3MEHEHHIO CTENEHEeW OKHUCICHHS 3JEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aropa M JIPYTHe); CaMOCTOSTENbHO BHIOMpATh OCHOBAaHUS U
KpUTEpUU IJIs KIacCU(PUKALUN U3Y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHMSI PACKpBIBATh CMBICT Tiepuoauyeckoro 3akona J[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(OPMHPOBAHHOCTh YMEHMI: XapaKTE€pPHU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB U MOHOB
XUMHYECKHX JJIEMEHTOB IEepBOro—4erBéproro mnepuonos Ilepumonnmueckoit cucremsr JI.M.
MeHieneeBa, UCNONB3Ysl MOHATHS «IHEPIETUYECKHE YPOBHHU», «QHEPre€THYECKHE IOTYPOBHU,
«S-, p-, d-atomMHBIE OpOUTANN», «OCHOBHOE W BO30YKAEHHOE IHEPreTHUCCKUE COCTOSHHUS
aToMay; OOBSCHATh 3aKOHOMEPHOCTHM M3MEHEHHUS CBOMCTB XHMHMYECKHX DJJEMEHTOB U HX
COEMHEHMH 10 nepuojaM u rpynmam Ilepuoanueckoii cucremsl [. 1. MeneneeBa, BaJleHTHbIE
BO3MO>KHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OPMHPOBAHHOCTh YMEHHUI: XapaKkTepu30BaTh (OMMUCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA BELIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXkKAATh CYLIECTBOBAHUE I'€HETUYECKOM CBA3U
MEXy HEOPTaHHYECKUMH BEIIECTBAMH C IIOMOIIBIO0 YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKHUX
peaKkuii;

c(OPMHPOBAHHOCTh YMEHUS PACKPHIBATh CYIIHOCTb: OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABICHHSI 3JIEKTPOHHOIO OajaHca 3TUX PeaKUui; peakuuid HOHHOTO
oOMeHa MyTEM COCTaBJIE€HUS HX IMOJHBIX M COKpAaUIEHHBIX HOHHBIX YpaBHEHH; peaxkuuil
TUAPOJIN3A; peakIuil KOMIIEKCcOOoOpa3oBaHMs (Ha MpUMEPE T'HIPOKCOKOMIUJIEKCOB ILIMHKA U
ATIOMUHHUS);

c(OPMHUPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKUX
peakuMii ¢ yd4€TOM HX DSHEPreTHYECKUX XApPAaKTePUCTHK, XApaKTep H3MEHEHHs CKOPOCTH
XUMHYECKON peaklMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIIECHUs
XMMHUYECKOTO PAaBHOBECHUSI 1O]] BIUSHUEM BHEIIHUX Bo3nencTBuil (mpuuuui Jle latense);

c(OPMHPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XMMUYECKHE PEAKLUH, JeKallue B OCHOBE
MPOMBIIIJIEHHOTO TIOJYyYEHUS] CEpHOW KHUCJIOThL, aMMHakKa, oOOIIue HaydHble MPUHIIUIIBI
XUMHYECKHX MPOU3BOJCTB; II€JIeCO00Pa3HOCTh NPUMEHEHHUSI HEOPraHWYECKUX BEIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHUSI COOTHOLICHHS PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTH BJIQJICHUS CUCTEMOW 3HAHUI O METO/IaX HAyYHOTO MO3HAHUS SIBJICHUN
Opupoabl — HaOMIOJeHHe, U3MEpEeHHe, MOJAEIUPOBAHUE, OKCIEPUMEHT (peajbHbli U



MBICJICHHBIN), UCHOJB3YEMBIX B €CTECTBEHHBIX HAayKax, YMEHMsI NPUMEHATb 3T 3HAHUS IpU
OKCIIEPUMEHTAIHLHOM WCCIEAOBAHUN BEIIECTB M Ui OOBSCHEHHS XWUMHUYCCKHUX SIBICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUUECKOM JIEATEIbHOCTH YEJIOBEKA U B MIOBCETHEBHON KU3HH;

c(hOpMUPOBAHHOCTh YMEHHUS BBISIBISTH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSMU U
NPEJCTAaBICHUSIMA JPYTMX E€CTECTBEHHO-HAYYHBIX IPEAMETOB JJisi 0Oojiee OCO3HAHHOTO
MOHUMAaHUS MaTepUaIbLHOTO €IMHCTBA MUDA;

c(hOpMUPOBAHHOCTh YMEHHUS MIPOBOJUTH PACUETHI: C UCTIOIB30BAHUEM TIOHATUN «MacCOBast
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIICHTPAIUs»; MAcChl BELIECTBA WM 00bEMa rasza
[0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIH 00BEMY OAHOTO U3 YUACTBYIOIIMX B PEAKINH
BEIIIECTB; TEIUIOBOTO 3(deKTa peakiuu; 3Ha4CHUs BOJOPOJHOTO TIOKA3aTeNsi PACTBOPOB KUCIOT
W IIeJIoYed C M3BECTHOM CTENEHBIO JMCCOLMAIMM; MAacChl (00BbEMA, KOJIMYECTBA BEIIECTBA)
MPOJIYKTa PEaKLMH, €CJIM OJHO M3 MCXOAHBIX BELIECTB JAHO B BUJIE PACTBOpPA C ONpPEAEIEHHON
MaccOBOM Ji0Jied pacTBOPEHHOTO BEILIECTBA WM JaHO B H30BITKE (MMEET MPHUMECH); IIOJIU
BBIXO0/Ia TTPOJIYKTA PEAKIIUU; OOBEMHBIX OTHOILIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CAaMOCTOATEIHHO TUJIAHUPOBATh M MPOBOJAUTH XMUMHYECKUI
9KCIIEPUMEHT (MPOBEACHUE peakluii HOHHOTO 00OMEHa, TIOATBEPKICHIE KaYeCTBEHHOI'O COCTaBa
HEOPraHWYECKHUX BELIECTB, ONPEAEICHUE CPEIbl PACTBOPOB BELIECTB C MOMOILBI UHAUKATOPOB,
W3YYCHHUE BIUSHUS PA3IMYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOW pEAKIUH, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4u 1o TeMaMm «Metamib»y u «Hemeramibl») ¢ coOMOACHHEM MPaBUII
Oe3omacHOro obOparieHus C BellecTBaMH U JabopaTopHbIM 000pyaoBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBaHUS, TMPEACTaBIATh B pa3iuyHoOW (opme pe3yabTaThl IKCIEPUMEHTA,
aHAJIM3UPOBAThH U OIICHUBAThH UX JTOCTOBEPHOCTD;

c(hOopMUPOBAHHOCTh YMEHMIA: COOMIOATh MpaBUiIa MOJb30BAHUS XUMUYECKON TOCYI0N 1
nabopatopHbIM 000pyaOBaHUEM, OOpallleHHs C BEIIECTBAMU B COOTBETCTBUHM C WHCTPYKLHUSIMU
M0 BBIMOJTHEHUIO JA0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKH IeJIeCO00pa3HOro
MOBEJICHUsI B OBITY M TPYIAOBOM NESATEIBHOCTH B IEJISIX COXPAHEHHS] CBOETO 3/I0POBBS,
OKpYKalollel MNPUPOJHOM Cpeabl M AOCTHXKEHUS €€ YCTOMYMBOIO pAa3BUTHS, OCO3HABATh
OMacHOCTh TOKCHYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OINpPEACIEHHBIX HEOPTraHUYECKHX
BEILECTB, TOHMUMAs cMbIca nokazarens [T1K;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XUMHUYECKOMN
uH(pOpMalliK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmaruu, WHTEepHET W JApyrue), KPUTHYECKH aHAIH3UPOBATH XUMHUYECKYIO
uH(popMaIrio, repepadaTriBaTh €€ U KUCIOJIb30BaTh B COOTBETCTBUH C TMOCTaBICHHON yueOHOMU
3agadyen
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
* Xumus, 11 xmace/ Ily3akos C.A., Mamuauna H.B., [TonikoB B.A.,

AxkuuonepHoe obmectBo «M3naTenscTBo «IIpocBeiieHne».
METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

. IIporpamma Bapsimosoii Y. B. Xumus. Paboune nporpammsl. [lpeamerHas muHus
yueOHukoB  C. A. Ily3akoBa, H. B. Mamnnoi, B. A. ITonkosa. 10—11 kmaccsr :
yrinyonenasiii ypoBenb . B. Bapeimosa M. : [Ipoceemenne 2018.

CO6opnuk 3a1a4 u ynpaxHeHuid xumus 10-11 yrnyOnennsiii yposenb. C.A. Ily3akos,
B.A. Tlonkos, U.B. Bapsimosa M. : [Ipocsemenue 2020

O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KoHTposbHbIE 1
MIPOBEPOYHBIC Pa0OTHI K yueOHUKY». — M.: lpoda, 2021 r.

O.C.T'abpuensn, I'.I".JIpicoBa, A.I'.BBeaenckas «Xumus 11 knmacc: HacronpHas kHura

it yautessi». Yacts 1 — M.: [Ipoda, 2019 rog.

O.C.T'abpuensn, I'.I".JIpicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HactonpHas kHura

it yautessi». Yacts 2 — M.: [lpoda, 2022 rog.

O.C.I'abpuensn, I1.B.Pemeros, U.I".OcTtpoymoBa «3agauu 1o XUMUU U CIIOCOOBI KX

pemenus» - M.: «/Ipoday, 2021rox.

. M.A.Ps6oga, Y.FO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kiaacey, - M.: Dk3ameH,
2019r.

. O.C.TI'abpuensH, NU.I'.OctpoymMoB «XHUMHUYECKUN SKCIIEPUMEHT B mKkouie 11 kiacey; - M.:
Hpoda. — 2019 ron
Hoponbkun B.H. Xumusa EI'3-2024.10-11 knaccsl. Tematnueckuil TpeHUHT.3ajaHNS
0a30BOT0 U MOBBIIIEHHOTO YPOBHEH CIIOKHOCTU: YIEOHO-METOANYECKOE
noco6bue/B.H./{lopoubkun,A.I".bepexxnas, B.A.®espanesa; nox pea. B.H./loponbkuHa.-
Pocros u/]] Jlernon-M,2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

http://www.chemnet.ru 'azera «Xumusi» u caiT Uit yauTens «5 Uy Ha ypoK XUMHUH»
http://him.1september.ru Equnas xomtexmus LIOP: [IpenMernas kommekims « XUMHsI
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayuHBIC SKCTICPUMEHTBI:
xumus. Komnekius Poccuiickoro o6meo0pa3zoBareasHOTO TTopTaia
http://experiment.edu.ru AJIXMMUK: caiit JL.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast omumnuaaa nikoJIbHUKOB IO XUMHUHU
http://chem.rusolymp.ru Opranuueckasi XuMusi: 3J€KTPOHHBIA y4eOHUK ISl CpeiHei
IIIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBINA YIEOHUK

http://www hemi.nsu.ru OTKpbITBIH KOJUIEXK: XUMHUS

http://www.chemistry.ru JlucraninoHHas! OTUMIIHA/IA TIO XUMHH: TeJICKOMMYHUKAIIMOHHBIN
00pa3oBaTeNbHBIN TPOCKT

[udposas nadopatopus «Pobuxiadc»



I'padmk KOHTPOJABLHBIX NpoueAYP o npeaMery xumus 11 kaace(yray0.)

Ne Tema KOHTPOJIBLHOIO YPOKa Hara IIpumeyanue
KOHTPOJILHOM
padoThI

1. Crpoenue artoma. Ilepmoamueckuii | 2-as HEnens
3akoH u Ilepmogmueckast cucrema | okTssOps 2023
XUMHYECKHX 3yeMeHTOB. CTpoeHue
BeuiecTBa. MHOroo0pasue BELECTB.
Bxoonoti konmponw

2. XUMHUYECKUE PEAKIIUH. 13-as menens
Py6esicnviii konmponw Hexabps 2023

3. Hemeramib 23-ast Henens

®depanp 2024

4. Merasmibl. 31 nenens

Hmozosvlii konmpoaw Anpens 2024

ITpakTrueckue padbotsl no 30 MuH




