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Peanuzarus yueOHOM nporpaMMbl obecriednBaeTcs yaeOHbIM tocoouem: Pymsutuc I
E., ®enpaman @. I'. Xumma. 11 xmacc. ®I'OC.: yuebHuk st 001me00pa3oBaTeIbHBIX
yupexaenuii / Pymsurtuc I'. E. - M.: I[Ipocemienue, 2021.

ITo koMuecTBY 4acoB, OTBECHHBIX HAa U3YYCHHUE KaXJI0W KOHKPETHOM TE€MBI, IIporpamma
COOTBETCTBYET 0a30BOMY YPOBHIO rOCYJapCTBEHHOT'O CTaHIapTa.

Mecmo yuebHnozo npeomema 6 yuebHOM niaHe:

B cootBercTBUM ¢ yueOHBIM IJIaHOM Ha U3y4yeHue Xxumuu B 11 kimacce orBoautcs 1 yac B
Hezento, 33 yaca B ToJl, IPU HOPMATUBHOMN MPOJAOJDKUTEIHPHOCTH yueOHoro roja st 11 kimaccos
33 y4eOHBIX HEIEIH.

[IpeoOmanatromumu  (opMaMu  TEKYIIEr0 KOHTPOJS 3HAHWM, YMEHHUH U HaBBIKOB
ABIISIOTCS CAMOCTOSITENIbHBIE M KOHTPOJIbHBIE PA0OTHI, pa3IUYHbIE TECTOBBIE (DOPMBI KOHTPOJIS.

[Ipu opranm3zanuu y4eOHOTO TpoIecca HCIOJIB3YIOTCS Cleayromue (OpMBL: YPOKH
U3YYEHUS HOBBIX 3HAHUW, YPOKH 3aKpeIUICHHUs 3HAHWM, KOMOMHHPOBaHHBIC YPOKH, YPOKH
00001IeHNsT ¥ CHCTEMAaTHU3alUU 3HAHWWA, YPOKH KOHTPOJS, MPAKTHUYECKUE pabOThI, a TakKkKe
coueTaHHe yKa3aHHbBIX (OpM.

Pacnipenenenne 9acoB 1O TeMaM  COCTAaBIIEHO  I10 aBTOPCKOH  Mporpamme.
DopMynUpOBKa Ha3BaHUI pa3/IeioB U TEM — COOTBETCTBYET aBTOPCKOM Mporpamme.

Benymias poib B pacKpbITUH coJiepkaHus Kypca xumuu 11 kiacca npuHaaAIeKUT
AIIEKTPOHHOHN TEOPUH, IEPUOINIECKOMY 3aKOHY M CUCTEME XUMUYECKHUX 3JIEMEHTOB KaK
HanOoJiee 0OIIMM HayYHBIM OCHOBaM XMMUH. B JaHHOM Kypce crucTeMaTu3upyroTcs,
0000MIat0TCS ¥ YTITYOJSIOTCS 3HAHUS O PaHee M3YYCHHBIX TEOPUAX U 3aKOHAX XUMHUECKON
HAYKH, XUMHYECKUX TpoIeccax U Mpou3BoAcTBax. ComeprkaHue STUX Pa3/IeIOB XUMHUH
PacKpbIBAETCSl BO B3aUMOCBSI3U OPTraHMUECKUX M HEOPTaHMUECKUX BEIIECTB.

Jlannast mporpamma npeaycmarpuBaeT GOpMUPOBAHUE Y YUALTUXCS 001ICyUYeOHBIX YMEHUI U
HABBIKOB, YHUBEPCAIBHBIX CIIOCOOOB AEITETLHOCTH U KIFOUYEBBIX KOMIIETECHIUH.
JlaHHBIN KypC HampasJjeH Ha:

- OCBOCHUE 3HAHUM O XUMHUYECKON COCTABIISIIOLIEN €CTECTBEHHO-HAYYHON KapTUHBI
MUDA;

- OBJIAZICHWE YMEHUSIMH TPUMEHSTH MTOJTyYCHHBIE 3HAHUS JJIS1 OO bSICHEHHS
pa3sHOOOpa3HbIX SBJICHUN OKPYKAIOIIEro MHUpA;

- pa3BUTHE NIO3HABATEIILHBIX HHTEPECOB U MHTEIUIEKTYAIBHBIX CIIOCOOHOCTEH B TIpoIiecce
CaMOCTOSITENIbHOTO MPUOOPETEHUSI XUMHUECKUX 3HAaHUH ¢ CTI0JIb30BaHUEM PA3ITUYHBIX
HCTOYHHKOB HH(OpMAITIH;

- BOCIIUTaHHE YOS KICHHOCTH B IO3UTUBHON POJIM XMMHUH B KU3HH COBPEMEHHOTO

00111eCTBa;

- IPUMEHEHHE NOJIYYEHHBIX 3HAaHUN U YMEHUH 1711 6€3011aCHOT0 UCIIOIb30BaHUS
BEIIIECTB M MAaTEPHAJIOB B OBITY U Ha MPOU3BOJICTBE, JUIS IPEAYIPEKACHUS SIBICHUH, HAHOCSIINX
Bpe[l 370POBBIO YEJIOBEKa U OKPYXKaIoLIel cpene.

[lenarornyeckas 1eiaecoo0pa3HOCTh UCTIOIb30BaHUS aBTOPCKOM MPOrpaMMBblI 101

pykoBoacTBoM M.H.AdaHacbeBoii 3aKTI04aETCs B TOM, YTO B paMKax W3y4EHUsI XUMUU €CTh
BO3MOXKHOCTH CO3/IaTh YCIOBUS sl JOPMHUPOBAHUS KITFOUEBBIX KoMmeTeHIui. [Iporpamma
obecreunBaeT COBPEMEHHOE KaueCcTBO 00pa30BaHMs 1O XUMUH Ha OCHOBE YCBOCHHUSI
00513aTeIbHOr0 MHHUMYMa COJICpIKaHus 00pa30BaTelIbHON MPOrpaMMBbI CpeIHEro (TI0JTHOTO)
o011ero o0pa3oBaHus.

B nepuon upesBplMalHBIX CHUTYyallMii, NOTOAHBIX YCJIOBHM, BBEICHHS KapaHTHHHBIX
MeponpusaTHii 1o 3aboneBaemoctd rpunmoM, OPBU wu  npyrumMu  uMHGEKIMOHHBIMU
3a00J1€BaHUsAMY, 00pa30BaTENbHBIM MpoLEecC IO JaHHOMY IPEIMETy OCYLIECTBISETCA C
UCIIOJIb30BAaHUEM JUCTAHIIMOHHOTO O0YYEHHSI.



Coaep:xanue o0yuyenus B 11 kiacce

OO01as U HeopraHudeckasi XuMusl.

TeopeTn4ecKkre OCHOBbI XUMUU.

XUMHYECKUH dJIeMEeHT. AToMm. Sapo artoma, H30TONBI. DJIEKTPOHHAs O00O0JOYKa.
DHepreTHyeckue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacrpeziesieHusl 3JEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETBHIPEX MEPUOJIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

[lepuonnueckuit  3akoH u llepmoanueckas cucreMa XHMHYECKHUX  DJIEMEHTOB
J .. MenneneeBa. CBsizb nepuoanyueckoro 3akoHa u Ilepuoaumdeckoil cUCTEMBI XMMHUYECKUX
snemeHToB [[.W. MenneneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U 00pa3yeMbIX HMMH IPOCTBIX U CIOKHBIX BELIECTB
10 TPYIIaM U IepruoaaM. 3Ha4e€HUEe EPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBA3b. BUIbl XUMHUYECKOM CBsI3M (KOBaJICHTHAS
HENoJIsipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHu3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA M TOHOPHO-aKIIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DIEeKTpOOTpULIATENBbHOCTh. CTENEeHb OKUCIICHUs. VIOHBI: KATUOHBI Y AHUOHBI.

BemectBa MOJEKYJIIPHOTrO U HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUMBl KPUCTAIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWMCTBA BEIIECTB  OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTue o aucnepcHbIX cuctemax. ICTHHHBIE U KOJUIOUIHBIE pacTBOphl. MaccoBast 1015
BEILIECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coequHeHuil. HomeHkarypa HeopraHMYecKHX
BEUIECTB. ['eHeTHYecKass CBS3b HEOPTaHWYECKUX BEIIECTB, MNPUHAAISKALUX K Pa3IUYHBIM
KJIacCaM.

Xumnueckas peaknus. Kimaccupukanuss XUMHUYECKHX pPEakUuil B HEOPraHMYECKOW U
OpraHWYECKOM XMMHH. 3aKOH COXPAHEHUs MAaCChl BELIECTB, 3aKOH COXPAaHEHUsI U MpPEBpalCHUS
SHEPrUM NPU XUMUYECKUX PEaKIUAX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTh OT Pa3NuYHbIX (akTopoB. OOpaTUMbIe peaklUu.
Xumuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunun Jle [larense.

OnexTponutnyeckas auccouuanus. CunbHble U cialOble 31eKkTpoiauThl. Cpeaa BOIHBIX
pacTBOPOB BEILIECTB: KUCasl, HEHTpalbHasi, 1ieaoyHas. Peakiiuy HOoHHOro oOMeHa.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIIH.

OKCIIEpUMEHTAIBHBIE METOABlI M3YYEHHs BEILECTB M HUX IPEBPALICHUN: EMOHCTpAIUs
tabinn «l[lepuoauueckas cucremMa xumuuyeckux osiemeHTtoB .M. MenneneeBa», u3ydeHue
MoJenell KpUCTAIMUECKUX pPEIETOK, HaOMIoeHue W OINMCaHWe JEMOHCTPALlMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPECIIEHUE CPEbl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOIO MHANKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MpOoBeJIeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHblx (AKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUN.

Pacuérneble 3anaun.

Pacu€rel mo ypaBHEHMSAM XHMHYECKHUX pEakUui, B TOM 4YHUCIE TEPMOXMMHUECKHE
pacuéThl, pacuéThl C UCIIOJIB30BAaHUEM TIOHATHS «MACCOBasi A0S BEILIECTBAY.

Heopranuueckas xumus.

Hemerannbl. Ilonoxenue HemertamioB B Ilepuonmyeckoil cucreMe XHUMHUYECKHX
anemeHToB JI.M1. MeHneneeBa W OCOOEHHOCTH CTpOeHHUs aroMoB. Du3uMueckue CBOICTBa
HEMETaJUIOB. AJUTOTPOMHS HEMETAIOB (Ha IPUMEpPE KUCIOpoa, cepsl, hochopa u yrieposa).

XUMHUYECKHUE CBOMCTBA BaXHEUIIMX HEMETAJUIOB (raJloTeHOB, cepbl, a3oTa, (docdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH ).

[IpuMeHeHne Ba)KHEUIINX HEMETAINIOB U UX COCIUHEHU.



Meraiubl. [lonoxxenne MeraiuioB B Ilepuoguyeckoil cucreMe XMMHUUYECKUX 3JIEMEHTOB
J.1. MenneneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OOmue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJLJIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEHUIIUX METAJUIOB (HATPUM, Kalui, Kalbl[Ui, MarHuu,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHCHUM.

OO6u1re ciocoObl oy4eHus MeTauIoB. [IprMeHeHe MeTayuioB B OBITY M TEXHHKE.

DKCNEpUMEHTAJIbHBIE METOJIbl HM3Y4YEHHUs BEIIECTB W WX MPEBpaAllCHUN: H3y4YCHUE
KOJUIEKIIMA «MeTaJulbl U CIUIaBbl», OOpPa3IOB HEMETAJUIOB, PEIICHHUE SKCIEPUMEHTAIBHBIX
3amay, HaONIOJCHWE W  ONHCAaHWE JICMOHCTPAIMOHHBIX W JIADOPATOPHBIX  ONBITOB
(B3auMOJIeCTBHE THUAPOKCHIA ATIOMUHHS C PACTBOPAMM KHUCJIOT M IIEJIOYed, KauyeCTBEHHBIC
peakIMy Ha KAaTHOHBI METAJIOB).

PacuérHeic 3amaun.

Pacuétel Macchl BemecTBa WM 00bEMa Ta30B IO HM3BECTHOMY KOJIHMYECTBY BEIICCTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIINHU, €CITH OJTHO M3 BEIIECTB UMEET MMPUMECH.

XUMUA U )KU3Hb. MEXIPEIMETHBIE CBA3U.

Ponp xumum B oOECHEYEHHMH DKOJOTHYECKOW, HSHEPreTHMYEeCKOM W IHIIEBOKN
0€30MacHOCTH, Pa3BUTUM MEIUUUHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHHUS BELIECTB U
XUMHYECKUX PEaKIUi.

[IpencraBnernst 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIICHHOTO IOJYYCHUS
Ba)KHEHIIINX BEIIECTB.

UenoBek B MHUpPE BEUIECTB M MaTEPHAIOB: BAXXHEUIINE CTPOUTEIIbHBIE MaTepHUabl,
KOHCTPYKIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHUYECKUE U MUHEPAJIbHBIC yI0OPEHHUS.

XuMHUA U 370pOBbE YEJIOBEKA: IMPaBUjIa HCIIOIb30BaHUS JIEKAPCTBEHHBIX IpErnapaTos,
npaBmiia 6€30MMaCHOTO MCIIOIH30BAHMS IPENapaToOB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

Peanuzanus MexnpeIMETHBIX CBSA3EH MPU M3YYEHUH OO0IIel U HEOpPraHM4YeCKOH XUMHUH B
11 kyacce oCyIecTBIsICTCS Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX MOHATUMH,
TaK W MOHSTHM, SBISIOMUXCS CUCTEMHBIMH JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[MKJIA.

OOmme ecTeCTBEHHO-HAyYHBbIE TOHSATHUS: HAy4dHbIH (hakT, THUMOTE3a, 3aKOH, TEOpHUs,
aHaIm3, CHHTE3, Kkiaccudukanus, MEPUOIUYHOCT, HaOJII0IeHUE, IKCIIEPUMEHT,
MOJICJINPOBAHUE, UBMEPEHUE, SBIICHHE.

dusnka: martepus, YHEPrus, macca, aToM, IJIEKTPOH, MPOTOH, HEUTPOH, MOH, WU30TOTI,
pPaZlo0aKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHusM, sKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpacdus: MuHepabl, TOpHbIE TOPOIbI, MTOJIE3HBIE HCKOMAeMbIe, TOTIINBO, PECYPCHI.

TexHoorus: XUMUYECKasi  MPOMBIIIJIEHHOCTD, METaJLUTyprus, MIPOU3BOJICTBO
CTPOUTEBHBIX MaTepHuaoB, CEIIbCKOXO3IMCTBEHHOE MIPOU3BOCTBO, MUIIEBas
MPOMBIIIUICHHOCTh, (papMaiieBTHYeCKasi MPOMBIIIICHHOCTh, TMPOU3BOJCTBO KOCMETUYECKUX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepUaioB, AJIEKTPOHHAS] MPOMBIIUIEHHOCTb,
HAHOTEXHOJIOTUH.



IInanupyemMble pe3ybTaThl OCBOEHUSI MPOrpaMMbl 10 XMMHH HA YPOBHE CpeHero
0o01ero oopazoBaHus

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYUYAIONTUMUCS
porpaMM CpeaHero o6iiero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meronnueckoii OCHOBOM i1 pa3paOOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
POrpaMM CpeTHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTCTBHM € CHCTEMHO-ICSTEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJlbTaTOB OCBOCHHUS MpeAaMeTra «XHMHS» Ha YpPOBHE cpeAHero ooOmero oo6pa3oBaHUs
BBIJICJIEHBI CIICAYIOUINE COCTABIIAIONINE:

OCO3HaHHE OOYYAIOUIMMUCS POCCUMCKON TIpa)IaHCKOW MJACHTUYHOCTH — FOTOBHOCTU K
CaMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH M CAaMOOTIPEICICHUIO;

HaJIMYMe MOTUBALIUU K 00YYEHHIO;

I[EJICHANPABICHHOE Pa3BUTHE BHYTPECHHHUX YOCKICHHUN JTMYHOCTH HAa OCHOBE KIIFOYEBBIX
LEHHOCTEH ¥ UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUMU;

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIIuXcs PyKOBOJCTBOBATHCS B CBOCH JEATEILHOCTH
[EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, TMPUCYUIUMH LEJIOCTHOM CHUCTEeME XHMMHYECKOTO
oOpa3zoBaHusi;

HaJIM4YMe MPaBOCO3HAHUS SKOJOTHYECKOW KYJIbTYPBl U CIIOCOOHOCTH CTAaBUTH IIENU U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIndHOCTHBIE Pe3yNnbTaThl OCBOCHHS MpeaMera «XUMHUS» JOCTUTalOTCS B €IUHCTBE
y4eOHOM W BOCIHUTATENBHOW JESATEIBHOCTH B COOTBETCTBUU C TYMaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMU M UJeaJaMH POCCUUCKOTO
TpaXIAHCKOTO O0OIIecTBa, MPHUHATHIMH B OOIIECTBE HOpPMAaMH ¥ TPAaBWIAMHU IOBEICHHUS,
CIOCOOCTBYIOLIUMH IpOLIecCaM CaMOIO3HAHMS, CAaMOPa3BUTHSA M HPAaBCTBEHHOT'O CTAHOBJIICHHS
JTUYIHOCTH O0YYArOIIUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS IMpeaIMeTa «XUMUS» OTpaxaroT CPOPMUPOBAHHOCTD
ONBbITa TO3HABATENBHONM M MPAKTHYECKOW MAEATEIBHOCTH OOYYAIOMIMXCS 10 pealn3aluu
MPUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM UMCJIE B YaCTH:

1) rpaxxIaHCKOTO BOCITUTAHHUSL:

0CO3HaHMs 00YYarOIIMMUCS CBOMX KOHCTUTYI[MOHHBIX MpaB U 00S3aHHOCTEH, YBa)KEHUS
K 3aKOHY ¥ MPaBOIOPSIKY;

NPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M NpPaBUIIaX MEKIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKON JESITEIbHOCTU PU CO3/IaHUM Y4EOHBIX MPOEKTOB,
peleHnn yueOHbIX U MO3HABATEIbHBIX 3a71a4, BHITIOJTHEHUH XUMHUYECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH TMOHMMATh ¥ NPUHUMATh MOTHUBBI, HaMEpPEHMs, JIOTMKY U apryMEHTHI
JPYTUX MPH aHAJTU3€ Pa3IMYHBIX BUOB YUeOHOH NesTeTLHOCTH,

2) NaTpUOTHUYECKOTO BOCITUTAHUSL:

[IEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY M HAYYHOMY HACIICIWIO OTEYECTBEHHOU
XUMUH;

YBa)KEHHUS K IPOIECCY TBOPYECTBA B OOJIACTH TEOPUU W MPAKTUYECKOTO NMPUMEHEHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHsI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHUH,
KPOIIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TIOUCKOB, TOCTOSTHHOTO TPY/a YUEHBIX U TPAKTUKOB;

MHTEpeCa W T03HABAaTENbHBIX MOTHBOB B TMOJNYYEHHM U TOCIEAYIOIIEM aHajIu3e
UHPOPMAIIAHU O TIEPETOBBIX TOCTHKEHUSX COBPEMEHHOW 0T€YeCTBEHHON XUMUH,

3) yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUSL:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OLIEHUBATh CHUTYyallUW, CBSI3aHHbIE C XUMHUYECKUMH SBICHUSMH, U
NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTHUPYSICh Ha MOPAIBHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHWBaTh CBOE MOBEJCHHWE W IOCTYNKH CBOMX TOBApPHUIIEH C TO3HIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TOCJIEACTBUN 3THUX MTOCTYIKOB;



4) hopMHUpPOBaHUS KYJIbTYPhI 37J0POBBSI:

MMOHUMAaHUS IIEHHOCTEH 310pOoBOro W 0e30MmacHoro oOpa3a >KM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOroieHus mpaBuil 0e30MacHOro OOpalleHUs] C BEIIeCTBAMU B OBITY, MOBCEIHEBHOMN
JKU3HHU U B TPYAOBOU JIEATEIbHOCTH;

MOHUMAHUS LIEHHOCTH TMPaBWJI WHIUBUIYATbHOTO M KOJUIGKTMBHOIO O€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHUS TOCJEICTBUN W HENPUITHS BPEIHBIX MPUBBIUEK (YHOTPEeOJICHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIUTAHHUS:

KOMMYHHKATUBHOW KOMIIETCHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKOW JESTEIILHOCTH,
0OLIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTUX BUIAX JACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEHICHUU NPAKTUYECKUX 3aad COIUATbHOMI
HAIPAaBJIEHHOCTH (B paMKaX CBOETO KJacca, IIKOJbI);

MHTEpeca K MPaKTHYECKOMY M3Y4YeHHIO Mpodeccuii pa3auyHOro poaa, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIOIIM TPYyJa U pe3yJibTaTaM TPYIOBOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUAYAIbHOW TpPAEKTOpUU OOpa30BaHMUS,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KU3HECHHBIX TUIAHOB C YYETOM JTIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U NMOTpeOHOCTEel 00I1IeCcTBa;

6) 9KO0JIOrMYECKOr0 BOCITUTAHHUS:

HKOJIOTHUYECKH 11€71€CO00Pa3HOr0 OTHOILIEHHS K IPUPO/Ie, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MMOHUMAaHHUS TJI00ANBHOTO XapaKTepa IKOJIOTUUECKUX MPOoOieM, BIUSHISI IKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE NMTPUPOJTHOM U COLIMATIBHOM CPEIbL;

OCO3HaHUs HEOOXOJUMOCTH UCIOIb30BAaHUS JOCTHKEHUN XUMHHU ISl PEIICHUS BOIIPOCOB
paloOHATIBLHOTO PUPOIOTIOIH30BAHNS;

AKTUBHOTO HENPHATHS ACUCTBUM, NPUHOCAILIMX BPEI OKPYKAIOLIEH NPUPOJHOU cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEWCTBUI U NPEIOTBPAILATD UX;

HaJU4HUsl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, HKOJOTUYECKON KYJIbTYpHI, OIbITa
JEATETbHOCTH 3KOJIOTMYECKOW HANpaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MU B
MO3HABATEJIbHOW, KOMMYHUKATHBHON M COLIMAILHOMW TPAaKTUKE, CIIOCOOHOCTH W yMEHUS
AKTHUBHO MPOTHBOCTOSTH UJICOIOTUU XeMOGhoOuu;

7) LIEHHOCTH HAYYHOTO MTO3HAHHMS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHOM MPAKTHUKH;

MOHUMAaHUS CleUM(DUKN XWMUU KaK HayKd, OCO3HaHUA €€ poiau B (OPMHUPOBAHUU
palMoOHAIBFHOTO HAYYHOTO MBIIIUICHHS, CO3JaHUH [EJIOCTHOTO MPECTABICHUSI 00 OKPYXKAIOIIeM
MHUpE KaK O €JUHCTBE MPUPOJbl M YEIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU W
petieHuu mpo0IeM COXpaHeHUsT TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B OCOOOW 3HAUYMMOCTH XUMHUU JIi COBPEMEHHOUN IUBWIM3AINH: B €€
TYMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/aHUU HOBOM 0a3bl MaTepuaibHOU
KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THINEBOW ¢ DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUHA MEIMIIMHBI,
o0ecrevYeHny yCIOBUH yCIEUTHOTO TPy/Aa M SKOJIOTHUECKH KOM(POPTHOM KU3HU KaXKIOTO YlieHa
00111eCTBa;

€CTECTBEHHO-HAyYHOH TPaMOTHOCTH: TOHMMAaHHUSl CYHIHOCTH METOJ0B IO3HaHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIb30BATh MOTyYaeMbIe 3HAHUS IS
aHaM3a W OOBSCHEHHUS SIBICHUN OKPYKAIOMIEr0 MUpa M MPOUCXONANIUX B HEM HU3MEHEHHIA,
YMEHUS JiefaTh 000OCHOBAHHBIE 3aKJIFOUCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINUXCS JaHHBIX
C LEJbIO MOJIYYEHUS! JOCTOBEPHBIX BHIBOJIOB;



CIOCOOHOCTH CaMOCTOSITENIBHO ~HCIIONIb30BaTh XHWMHUYECKHE 3HAHUS Ui PELICHHS
po0JIeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpEca K NO3HAHUIO U MCCIIE0BATENbCKON EATENILHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEPBIBHOMY 00pa30BaHHUIO M CaMOOOpa3oBaHUIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTAM TpyJda B pasiduuHBIX cdepax npodecCHOHATbHON
NESITEbHOCTH.

MeramnpeaMeTHble pe3yJbTaThl OCBOCHHS Y4eOHOTo mpenMeTra «XHMHUS» Ha YPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIMXCA MEXIUCIUILUTHHAPHBIC
(MexXmnpenMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAXKAIOLINE LIEJTOCTHOCTh HAyYHOH KapTUHBI MUpa
U crienu(UKy METOAO0B O3HAHUS, HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO,
SHEprus, sBJEHUE, MpoLecc, CUCTeMa, HayyHbI (akT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, CCIIe0BaHNe, HAaOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

YHHUBEpcalbHble  y4yeOHble  JeiicTBus  (MO3HaBaTelbHbIE,  KOMMYHHUKATHUBHBIE,
perynsTuBHBIE), oOecreunBaomue (GopMupoBaHue (YHKIMOHAIBHOW T'PaMOTHOCTH |
COLMAJIbHOM KOMIETEHIIMH 00yJaroIuxcs;

CIOCOOHOCTh ~ OOYYaIOMIMXCS ~ MCIOJB30BATh  OCBOCHHBIE  MEXAWCIUIUIMHAPHEIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepcallbHble y4yeOHble JEHCTBHS B IIO3HABATEIBHOM U
COLIMAIbHON ITPAKTHKE.

MertanpeameTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

OgnazieHne yHUBEpCaIbHBIMHU YU€OHBIMU [T03HABATEIbHBIMU JIEHCTBUSAMU:

1) 6a3zoBbIe JIOTHYECKUE JCHCTBUSA:

CaMOCTOSITENILHO (POPMYJIUPOBaTh M aAKTyalIM3HpOBaTh Mpo0JIeMYy, BCECTOPOHHE €&
paccMmaTpuBarth;

OIpeNleNIATh LEIU JEATeNbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUM HUX JIOCTUIKEHUS,
COOTHOCHUTD PE3YJIbTaThl ACITEIbHOCTHU C IIOCTABICHHBIMU LIENISMU;

UCMOJb30BaTh MPU OCBOCHHUU 3HAHMHM MPUEMBI JOIMYECKOI'O MBIIUIEHUS — BBIIENATH
XapaKTepHble NpPU3HAKK TOHATHM W yCTaHaBIMBAaThb UX B3alMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MMOHATUS AJIsl OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBICHUIA;

BBIOMpATh OCHOBAaHUS U KPUTEPUM MJIs KJIAacCU(UKALMKU BEIIECTB U XUMHUYECKHX
peaKuuii;

YCTaHABIIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEX]ly U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTBH JIOTUYECKHE PACCYXAEHUS (MHIYKTUBHBIE, JAEAYKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B pacCMaTpUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIFOUECHMUS;

MIPUMEHSTh B MPOLIECCE MMO3HAHUS, UCTIOIb3yEMbIE B XUMUHM CHMBOJIMUECKHE (3HAKOBBIEC)
MO/IeINH, TPe0Opa30BbIBATh MOAEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
Xumuueckass (GopMylsia, ypaBHEHHE XHUMHUYECKOW peaklud —  TpU peHIeHHH Y4eOHBIX
MIO3HABATENBHBIX M MPAKTUYECKUX 3a/1a4, MPUMEHSATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUISI BBISIBJICHUS XapaKTEPHbIX PU3HAKOB U3y4aeMbIX BEIIECTB U XMMHUECKUX PEaKIINM.

2) 6a30BbIE MCCIIEI0BATEIbCKHE ICHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O ITO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUii;

¢dbopmMynMpoBaTh IEMM M 3aJa4d HCCIICAOBAHMS, HCIOJIb30BaTh IOCTaBIECHHBIE U
CaMOCTOSITENIbHO CPOPMYITMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJI/IETh HaBBIKAMHM CaMOCTOSITENIbHOTO TUJIAHUPOBAHUS U TPOBEACHHUS YYECHHUUECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IpOIecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (popMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3YyJIbTaTOB HCCIIEAOBAHUS, COCTABIATh 0OOCHOBAaHHBIN OTUET O MPOJICIaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUECKOW MCCIEN0BATENbCKOH M TPOEKTHOM JIEATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/AOB peIlIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JIMYHBIX METO/IOB MIO3HAHMUS.

3) pabora ¢ uHpOpMaLKEii:

OPHEHTUPOBATHCS B pa3IMYHBIX HCTOYHMKAX HWHPOpPMALUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbE IOCOOMs, pecypcbl VHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO DPA3IUYHBIX BHJAOB M (OPM MPEACTABICHUS, KPUTUUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEIIPOTHUBOPEUMBOCTH;

(dbopMynIHpOBaTH 3ampochl M MPUMEHSTH Pa3IMYHBIE METOABI MpPHU TOUCKE U OTOOpe
uHpopMaLnu, He0OOXOAUMOM Ul BBIIOJIHEHHsI yU€OHBIX 3a7au OIPeeIEHHOTO THIIA;

NpUOOPETaTh OMBIT MCIOIB30BAHMS WH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHUMAIbHYIO (hOpMY MpeCTaBIeHUs HHPOPMALUHU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

WCIOJB30BAaTh HAYYHBIN S3BIK B KA4eCTBE CpEACTBAa IpH padoTe € XUMHYECKOU
uHpopMaLuell: MPUMEHATh MEXIIpeaMeTHble ((pu3nueckue U MaTeMaTH4eCKUe) 3HAaKU U
CHUMBOJIBI, (popMyIiel, aO0peBUaTYpbl, HOMEHKIIATYPY;

UCIOJb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISATHOCTH.

OgnazeHne yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JICHCTBHSMU:

3aJjaBaTh BOIPOCHI IO CYLIECTBY 00CYX/1aeMOM TEMbI B XOZI€ 1Majiora H/Wii AUCKYCCUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATH CBOU MPEUIOKEHUS OTHOCHUTEIIHHO  BBITIOJHEHUS
HPEeUI0KEHHOH 3a/1a4H;

BBICTYIIAaTh C MPE3EHTALMEH Pe3yIbTaTOB IMO3HABATEIBLHON NIEATEIBHOCTH, TTOTYYSHHBIX
CaMOCTOSITEJIbHO WJM COBMECTHO CO CBEPCTHUKAMHM IPH BBIIOJHEHUH XMMHUYECKOI'O
OKCIIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEUIECTB,
peanu3aluy y4eOHOro Inpoekta M (OpMyJIMpPOBATH BBIBOJbI 10 pPE3yJIbTaTaM NPOBEAEHHBIX
UCCIICIOBAaHHIA ITyTEM COTIIACOBAHMS MTO3UIIHIA B X0/1€ 00CYX/IEHUS 1 0OMEHa MHEHHSIMH.

OBnajzieHne YHUBEPCAIbHBIMU PETYISATUBHBIMU J€HCTBUSAMU:

CaMOCTOSITENTFHO TUTAHUPOBATh M OCYHIECTBIISITH CBOKO MO3HABATEIBHYIO IEATEIHHOCTS,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBATh
npeJUiaraéMblii aITOPUTM JIEHCTBHIA MPH BBHIIOJHEHWN YYEOHBIX W WCCIIEOBATEIbCKUX 3a/1ad,
BbIOMpaTh Hanboee 3(pPeKTUBHBIN cIOCOO UX pElIeHHs ¢ Yy4ETOM MOJyYeHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHAIX;

OCYILLECTBISATh CAMOKOHTPOJb CBOEH JEATENIbHOCTM Ha OCHOBE caMOaHaliu3a U
CaMOOIICHKH.

IIpenmeTHble pe3yabTaThl OCBOECHHUS MPOrpaMMbl CPEAHEro oOIiero oOpa3oBaHMs IO
XUMHA Ha 0a30BOM YpOBHE OpHEHTHPOBAHBI Ha OOECIeYeHHE TMPEUMYIIECTBEHHO
o01mieo0pa3oBaTeIbHOM M OOLIEKYABTYPHOM MNOArOTOBKM oOy4aromuxcsd. OHH  BKJIIOYAIOT
cnenuduyeckre sl ydeOHOro mpeaMera «XWUMUS» HaydHbIe 3HAHUS, YMEHHUS WU CIIOCOOBI
JIeMCTBUI MO OCBOEHUIO, MHTEPIPETAlUU U NMpeoOpa30BaHUIO 3HAHUM, BHUJIBI IEATEIBHOCTH IO
MOJYYeHUI0 HOBOTO 3HAHWS M TPHUMEHEHHWIO 3HAHWUH B PA3IMYHBIX YYEOHBIX W pPEATbHBIX
KU3HEHHBIX CUTYyallusiX, CBS3aHHbIX C XHMMHeH. B mporpamme mno XHMMUU IpeIMETHbIE
pe3yIbTAThI IPECTABICHBI 110 TO/IaM H3yYCHHUS.

K xonuy oOyuenust B 11 kiacce mpeameTHble pe3ysbTaThl OCBOEHUsS Kypca «OOmias u
HEOpTraHMYECKasi XUMUS OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUH O XHMHUYECKOH COCTaBISIONIEH  €CTeCTBEHHO-
HAYYHOH KapTHUHBI MHpa, POJIM XUMHHA B TIO3HAHWU SBJICHUH MPHPOIBI, B (OPMHPOBAHUHU
MBILIUICHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pemIeHHsT TPAaKTUYECKUX 3a1ad M OKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3/I0pOBBIO U IPUPOHOM cpeie;



BJIAJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPasl BKIIOYACT:

OCHOBOIIOJIATAIOIIUE TOHATUS (XUMHUYECKUI 3JeMEHT, aToM, u30Tom, s-, p-, d-
AIIEKTPOHHBIE OpOWUTANIM aTOMOB, HMOH, MOJEKYJIa, MOJb, MOJSPHBIA OOBEM, BaJICHTHOCTb,
3EKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCICHHUS, XUMHYeCKas CBS3b (KOBaJIGHTHAs, WOHHas,
METAJIJIMYECKasl, BOJOPOJHAsA), KPUCTAIIMYECKAs pelETKa, THUIbBl XUMUYECKHX peakLui,
pacTBOp, DJIEKTPOJIUTHI, HEAIEKTPOIUTHI, SJIEKTPOJIMTHYECKAs JUCCOLMALNS, OKHUCIUTEID,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUUYECKOMN peakluu, XUMUYECKOE PAaBHOBECHE);

TEOPUU U 3aKOHBI (TEOPHs ANEKTPOJIUTUYECKOM JMCCOIMAINH, TMEPUOJUYECKUN 3aKOH
J.1. MenneneeBa, 3aKOH COXPaHEHHsI MAacChl BEIECTB, 3aKOH COXPAHEHMS U IPEBpALICHUs
SHEPruu NpPU XUMHUYECKHX pEaKUHUsAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHH S3bIK XHMHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIe)KAIME B OCHOBE IOHUMAaHHUS NPUYMHHOCTH U CUCTEMHOCTHU
XUMHUYECKHUX SIBICHUN, (PAKTOJIOTHYECKUE CBEJIEHUS O CBOWCTBAaX, COCTaBe, MOJYYEHUH U
0€3011aCHOM HCIIOJIb30BaHUH BAKHEHIINX HEOPTaHUYECKUX BELIECTB B OBITY W MPAKTUYECKOM
JIeATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTH YMEHUH BBISABIATH XapaKTepHbIC MPU3HAKU TOHATHIA, YCTAHABIUBATh
UX B3aHMOCBS3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHUS IPU ONMCAHUM HEOPraHWYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHUH HCMOJIb30BaTh XUMUYECKYIO CUMBOJHUKY JIJIsi COCTABJICHUS
(GopMysl BEIIECTB W YypPAaBHEHUN XHUMHUYECKUX PEAKIUI, CHUCTEMAaTHYECKYyl0 HOMEHKIJIATypy
(IUPAC) u TtpuBHajbHBIE Ha3BaHHs OTICIBbHBIX HEOPraHUYECKHX BeIIECTB (YrapHbIi Tas,
YIJIEKUCHIbIA Ta3, aMMUaK, raméHas M3BECTh, HEralmi€Has H3BEeCTb, IUThEBAas COJa, MUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh yYMEHHUH ONpPEAENATh BAJCHTHOCTh U CTENEHb OKUCICHUS
XUMUYECKUX 3JEMEHTOB B COCAMHEHUSAX PA3JIMUYHOIO COCTaBa, BHUJI XUMHUYECKOW CBSI3U
(xoBaJIeHTHAasi, MIOHHAs, METAJUIMYECKasi, BOJAOPOHAS) B COECAUHEHMSX, THUI KPUCTAJUIMYECKOM
PEIIETKY KOHKPETHOTO BElIecTBa (aTOMHasl, MOJIEKYJIApHAsi, HOHHAS, METAJNINYECKas ), XapaKTep
CpeJibl B BOAHBIX pACTBOPAaX HEOPraHUYECKUX COEIMHEHUM;

c(hOpMUPOBAHHOCTh YMEHUH YCTAaHABIMBATH MPUHAAIEKHOCTh HEOPTAHUYECKUX BEILIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TPYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIN);

cOpPMUPOBAHHOCTh ~ YMEHUH  pacKpblBaTb  CMBICI  NEPUOAMYECKOrO  3aKOHa
J.W. MenzneneeBa U JI€MOHCTPUPOBATh €ro CHCTEMATU3UPYIOUIYIO, OOBACHUTEIbHYID U
MPOTHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHHUH XapakTepHU30BaTh JJIEKTPOHHOE CTPOECHHE ATOMOB
XUMHUYECKHX 53JeMeHTOB 1—4 mnepuonoB llepmonnyeckoil cUCTEMBbl XMMHUYECKHUX 3JIEMEHTOB
J.1. MenneneeBa, UCHONb3Ys MOHATHS «S-, P-, d-3J€KTPOHHBIC OPOMTAIIN», «IHEPreTHUCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOMCTB XMUMHMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUN MO nepuoaaM M rpynnam llepmonnyeckoil cHCTEMBl XMMHUYECKMX JJIEMEHTOB
J.1. Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapakTepu30BaTh (OMUCHIBATh) OOIIHME XUMHUYECKHUE
CBOICTBa HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIAcCOB, IOATBEPXKAATh CYIIECTBOBAHUE
TEHETHUYECKON CBA3M MEXAY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHHUS KIACCU(DUIUPOBATh XUMHUECKUE PEAKLIUH IO Pa3InYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyroIux BEIMIECTB, TEIUIOBOMY OJ(QekTy peakunw,
U3MEHEHUIO CTeTIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAaKIMU, YIaCTHIO KaTallu3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTAaBIISITh YPAaBHEHUS PEaKUi pa3InYHbIX TUIIOB, IOJHbBIE
U COKpallEHHbIE YpaBHEHMS PEeaKLUii HOHHOTO OOMEHa, YUUTBIBAsl YCIOBUS, MPU KOTOPBIX ITH
peaxkuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCT YMEHHI MPOBOIUTH PEAaKIMM, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacloO3HaBaTh OMNBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpaxX HEOPraHUUYECKUX BEILECTB;



c(hOpPMUPOBAHHOCTh YMEHHI PACKPBIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCPeICTBOM COCTaBJICHUS AJIEKTPOHHOTO OanaHca ATUX PEaKIHif;

c(OPMHPOBAHHOCTH YMEHHH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKu OT
pa3auyYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOIO PAaBHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aeicTBus (npunuun Jle [arense);

c(OpPMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh XUMHUYECKHE IPOIECCHI, JEKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpPMUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX M IKOJOTHYECKUX MpOoOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS C HCIOJB30BAHUEM IOHSATHUS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B NPU XHUMHUYECKHX
peaxIusax, Macchbl BElIecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BeEIleCTBa, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOPMUPOBAHHOCTh YMEHHUI COOIOATh MpaBUIa MOJb30BAHUS XUMUUYECKOW MOCYAON U
1abopaTopHbIM 000pyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOITHEHUIO JIAOOPATOPHBIX XUMUYICCKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUH IUTAHUPOBATH U BBHIMOJIHATH XUMHUYECKUN SKCHEPUMEHT
(paznoxeHue mepoKcHuaa BOJOPOAA B NPUCYTCTBUM KaTalau3aTopa, OINpPEJEICHHUE CPEbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peaKIuH, peaklUd HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTAIBHBIX
3aga4y no temam «Metamnel» U «Hemeramnel») B COOTBETCTBMM C IpaBUIaMH TEXHUKU
0e30MacHOCTH MpU 00pallleHU! ¢ BELIECTBAMH U JIA0OpaTOPHBIM 000PYJIOBaHHEM, MIPEACTABIATh
pe3yabTaThl XUMHUYECKOTO OSKCIIEPHUMEHTa B (hopMe 3amucH YpaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMUPOBAHHOCTh YMCHHI KPUTHYCCKH aHAIM3HPOBATH XUMHYECKYIO HH(POPMAIIHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYHHKauu, WHTepHET U
JPYTHX);

c(OPMHPOBAHHOCT YMEHMH COOMIOAATh MpaBUJIa SKOJOTHYECKH IIeIecO00pa3HOro
MOBE/IEHUSA B OBITY U TPYJOBOW JEATENbHOCTH B IIEJIAX COXPAHEHHS CBOETO 3/I0pOBbS U
OKpY’KaloIllel MPUPOHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA JKUBBIE OPraHU3MBbI
onpeenéHHbIX BellecTB, MoHUMas cMmbica nokaszarens [IJIK, moscHaTe Ha mpumepax crnocoObl
YMEHBUIEHUS U MPEAOTBPALIEHUS UX BPEIHOTO BO3IEUCTBUSL HA OPraHU3M YEJIOBEKa;

JUI 00YYaroIMXCsl C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMHU 3/I0POBBS: YMEHHUE NPHUMEHSThH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUISL  CHENBbIX M CIHa0OBUIAINIMX OOYYAIOIIUXCS: YMEHHME MCIOJIb30BaTh penbedHO
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xuMudeckux Gopmyt.

YueOHo-TeMaTHyeckuil I1aH 0 y4eOHUKy Pymsutuc I'. E., ®eapaman . I'.
«Xumus 11 kaace» (33u4)

Nen/m | Pa3neant mporpammsbl | KotnuecTBo KosmuectBo KosmuectBo
4acoB KOHTPOJIbHBIX NPAKTHYECKUX
padot padot
1 Teopernueckue ocHoBBl | 19 2 1
XUMHHU




2 Heoprannueckas 11 1 2
XUMHUS
3 XUMHS ¥ )KU3Hb 3 - -
Hroro: 33 3 3
TemaTnuyeckoe MIIAHNPOBAHUE
koabIKIC/ | Koum
yecT
koabsl KTY
a BO
Ne 4aco
Tema ypoka B
o0mre
e/BHe
aya
1.Teoperuyeckue ocHOBbI Xumuu (194)
1. BakHeiinmme XUMHYEeCKUEe MOHATHS U 3aKOHBI (4 4)
Tb. [IpaBuna TexHUKH OE30IIACHOCTH MPU padboTe B 1.1
1 XUMHUYECKOM KaOuHeTe. XMMUYeCKHid 31eMenT. Hykiusl. 1
N3otombl. 3akOHBI COXpaHEHUsI MACChl M SHEPTUHU B XUMUH.
[Tepnoanueckuii 3akoH. Pacripenenenue 3JIeKTPOHOB B 1.2
aToMax 3JIEMEHTOB MaJIbIX U OOJBIINX MEPUOIOB.
5 [TonoxeHne B MepruoOAMIECKON CUCTEME BOJIOPO/Ia, 1
JTAHTAHOUOB, AKTUHOMJIOB Y UCKYCCTBEHHO IOTYYEHHBIX
3JIEMEHTOB.
3 BxoaHoii KOHTPOJIb 1.2 1
4 BaneHTHOCTB ¥ BaJleHTHBIE BO3MOXHOCTH aTOMOB 1.2 1
Tema 2. Ctpoenue BemectBa (34)
5 OcCHOBHBIE BHUJBI XUMHUYECKOW CBs3U. MoHHas u 1.3
KOBAJICHTHAsl CBsI3b. MeTayuinueckas cBsa3b. Bogopoanas 1
CBS3b.
6 [IpocTpaHCcTBEHHOE CTPOCHUE MOJIEKYI. 1.3 1
7 CrpoeHnne kpuctauioB. Kpuctaminueckue pemeTKy. 1.3 1
[TpyuumHBl MHOTOOOPA3Ms BEIIECTB.
Tema 3. Xumnueckue peakuuu (3 4)
8 Krnaccudukanus XuMHUECKUX peaKIIi. 141142 1
9 CxopocTh XMMHUECKUX peakunid. Karanus. 143,144 1
10 XUMUYECKOE PaBHOBECHE U YCIOBUS €0 CMEIICHHUS. 143,144 1
Tema 4. PactBopsbl (5 4)
11 JlucriepcHble CUCTEMBI. 1.45,1.4.6
12 CriocoObl  BeIpayKe€HHsI KOHIIEHTPAIUU PacTBOPOB. 145,146




13 Ipaxmuueckas paboma 1 «llpuroroBieHue pacTBOpPOB ¢ 41.1 1
3aJJaHHOM MOJISIPHOM KOHIIEHTpAIUE.

14 DJIEKTPOJIUTHYECKAs! Auccolanus. BogopoaHbii 1.45,1.4.6 1
nokasareib. Peakin noHHOTO 0OMeHa.

15 I'maponu3s opraHUYeCKUX U HEOPraHUYECKUX COCTMHEHUM. 1.4.7 1

Tema 5. DiekTpoxumMuieckue peakuuu (4 4)

16 XUMHYECKUE UCTOUHHUKHU TOKa. PsJl cTaHIapTHBIX 148 1
AJIEKTPOJHBIX MMOTEHIINAJIOB.

17 Koppo3ust MeTamioB u €€ npeaynpexaeHue. 1.4.8 1

18 DIeKTpoNu3. 1.4.9 1

19 KonTponbnas pabota no teme «TeopeTnueckre 0CHOBBI 14 1
XUMUI)

Paznen 2. Heoprannueckasi xummus (11 1)
Tema 6. MeTajibl (6 4)

20 OO6m1ast XapaKTepUCTUKA U CTIOCOOBI MTOTYYEHUSI METAJIOB. 2.2 1

21 O030p MeTaIMYECKUX IIEMEHTOB A- 1 b-rpynm. 2.2 1

22 Mens. [{unk. Tutan. Xpom. XKene3o, HUKEIb, TUIATHHA. 2.2 1

23 CrnnaBbl METaJIOB. 2.2 1

24 OKcubl ¥ TUIPOKCUIBI METAJLIOB. 2.2 1

25 Ilpakmuueckas paboma 2 «Pelienne 3KCIEpUMEHTATBHBIX 41.1 1
3a/1a4 1o reme «MeTauiby.

Tema 7. HemeTtasuisl (5 4)

26 0630p HemeTamwioB. CBOMCTBA M MPUMEHEHHE BaXKHEHIIINX 2.3 1
HEMETAJIJIOB.

27 OO6m1ast XxapakTeprucTHKa OKCHI0B HEMETAIIJIOB U 2.3
KHCIIOPOJICOICPIKAMUX KUCIOT. OKHCIUTEIBHBIE CBOHCTBA 1
CEpHOI1 1 a30THOM KHCIOT. BogopoHbie coeuHeHUs
HEMETAJIJIOB.

28 I'enernueckas CBSA3b HEOPraHMYECKUX U OPTaHUYECKUX 2.3 1
BEIIECTB.

29 IIpakmuyeckas paboma 3 «PelieHre SKCIepUMEHTATbHbIX 411 1
3anad 1o reme «Hemeramipny.

30 I[IpomexyTounas arrecTauus B popmMe KOHTPOJIbHOI 2 1
padoThI

Paszpnen 3. Xumus u xu3nb. MexnpeamerHsie ¢Bs3u (3 1)

31 XuMHS B TPOMBITINIEHHOCTH. [IpHHITUITBI XUMHUYECKOTO 4.2.2
MPOU3BOJICTBA. XUMHKO-TEXHOJIOTHUECKHUE MTPUHIIUITBI 1
MIPOMBIIIIJICHHOTO TTOJTy4eHUsT MeTaIIoB. [Ipon3BoICTBO
YyTr'yHa U CTaJu.

32 Xumus B 0bITy. XUMHUECKasi IPOMBIIIEHHOCTDb U 4.2.2 1
OKpY’KaroIas cpeja.

33 Urorosoe 3ansarue 1.2 1
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