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MOSICHUTEJBHASA 3AIINCKA

PabGouass mporpamma y4yeOHOro Kypca «YThnyOJeHHass XUMHUS» Ha YPOBHE
cpenHero oOuiero obpazoBanus paspaboTaHa Ha ocHoBe dDenepanibHOrO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit denepainuny», TpeOOBaHUN K
pe3yiapTaTaM OCBOCHHUS (QelepanbHON 00pa30BaTENbHON MPOTrPaMMBI  CPEIHEro
obmero  oOpazoBanusi(POIl  COQO), mpencraBneHHblx B DenepanrbHOM
rocyaapcTBeHHOM oOpasoBarenbHoM cTanaapre COO, c¢ yuérom Konnenmuu
npernojiaBaHusi yueOHOTO mnpeameTa «XuMus» B 00pa30BaTEIbHBIX OPraHU3ALUAX
Poccuiickoit denepannu, peanusyonux OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI, U
OCHOBHBIX NOJIOKeHNH «CTpaTeruu pa3BuTHsa BocnuTanus B Poccuiickon @enepanun
Ha niepuof 10 2025 roga» (Pacnopsikenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996
-p.).

VY4eOHblil Kypc «YrinyOn€HHas XUMUS» 3aHUMAeT Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-HAYYHOro  oOpa3oBaHusl  ydamuxcsi 11 crenuanu3upoBaHHOTO
€CTECTBEHHO-HAYYHOr0 Kjacca. 3ydyeHne Kypca B Halleil TMMHAa3uu B 3TOM KJIacce,
peanuzyemMoe B ycioBUSAX AudPepeHIMPOBAHHOIO, YIIYyOJEHHOro OOyYeHUs,
npU3BaHO oOecreunTh 0011e00pa30BaTeIbHYI0 U OOIIEKYJIBTYPHYIO MOATOTOBKY
BBIITYCKHUKOB TIIKOJIbI, HEOOXOAUMYIO I alaNnTallud MX K OBICTPO MEHSIOIIMMCS
YCIIOBUSIM KU3HU B COLMYME, a TAKXKE JIJISl MPOAOHKEHUSI 00yYeHHUs B OpraHU3alusaX
npodeCCUOHAILHOTO 00pa3oBaHUsl, B KOTOPBIX XWUMHS SIBJSIETCS OJHOM U3
IPUOPUTETHBIX AMCLMIUIMH. B CBSI3U C 3TUM B 3TOH IIporpamMme Kypca npeaycMOTpeHa
MIPEEeMCTBEHHOCTh ¢ 00ydeHueM B 11 «A» kiacce Ha mpenMere «Xumus». M3yuenue
COJEepKaHUS Kypca HallpaBJI€HO Ha pPEAIN3alUI0 TaKOH IPEEMCTBEHHOCTH C
NOCJIETYIOUIMM 3TaroM MOJYyYEHUS XUMHUYECKOTO 00pa3oBaHUsl B paMKaxX H3Y4YEHUS
CIICIMAIBHBIX €CTECTBEHHO-HAyYHBIX M XHUMHUYECKMX JHUCIUIUIMH B BYy3ax U
OpraHM3alMsIX CPEeTHEro NMpodeccHOHANBHOTO 00pa3oBaHus. B 3Toil cBsI3u n3yuyeHue
Kypca OpHEHTHPOBAHO NPEUMYIIECTBEHHO Ha pacHIMpeHue U yriyOJaeHue
TEOPETUYECKON U MPAKTUUECKON MOATOTOBKM 00YyYaIOLIUXCs B CHIEUATN3UPOBAHHOM
€CTeCTBEHHO-Hay4yHOM KJjacce. Hapsiny ¢ atum, B cBere tpeboBanuii ®I'OC COO k
IUTAaHUPYEMBIM pe3yJibTaTaM OCBOCHHUs (perepanbHOil 00pa3oBaTebHOW MPOrpaMMbl
cpenHero oo1ero oOpa3oBaHMs U3YUYEHHE Kypca OPUEHTHPOBAHO TAK)KE Ha PEIlIeHUE
3a/1a4 BOCITUTAHUS U COIMAIBHOTO Pa3BUTHsI 00yUYaromuxcs, Ha GOpMHUPOBAHUE Y HUX
OOILEMHTEIUIEKTYalIbHBIX yYMEHUH, YMEHUN palMOHaIM3alud Y4yeOHOro Tpyna u
000OIIEHHBIX  CIIOCOOOB  JIEATEJIBHOCTH, HWMEIOUIUX  MEKIUCIUIUIMHAPHBIM,
HAJNPEIMETHBIA XapaKTep.

Cocrapnsmomeil kypca «YriayOonéHHas xumus» B 11 cnenuamu3upoBaHHOM
kinacce «A» sBigercs kypc «OOmass u Heopranumdeckas xumus». l[Ipeamernoe
coliepKaHUEe Kypca HaIpaBJI€HO Ha IMOJy4YEHHE OMNPENEIEHHOTO TEOPETUYECKOIro



JOTIOJTHEHUS, TO3BOJISIOIIEE OCO3HAHHO OCBOUTBH CYIIECTBEHHO OOJIBIIMI 00BEM
dakronornyeckoro marepuana. B conmepkaHum Kypca oOecredeHa BO3MOXKHOCTb
3HAYUTEJILHOTO YBEIUYEHUsI 00bEMA 3HAHUM O XMMUYECKHX AJIEMEHTaX U CBOMCTBAX
UX COCAMHEHUH Ha OCHOBE PAaCIIMPEHMs M YIIIyOJIEHUS MPEICTaBICHUM O CTPOEHUU
BEIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHHS PEaKLUH,
paccMaTpUBAEMbIX C TOYKM 3PEHHS XUMUYECKOM KHUHETUKH W TEPMOJAMHAMUKH.
M3y4yeHue mepuoauyeckoro 3akoHa M Ilepuoanyeckod CHCTEMBI XUMHYECKHX
3JIEMEHTOB 0a3upPyeTCs] HA COBPEMEHHBIX KBAHTOBOMEXAHUUYECKUX MPEICTABICHUSX O
CTPOCHUM aToMa. XUMHUYECKasl CBsI3b OOBACHSAETCS C TOUKU 3PEHUS] SHEPreTHUECKUX
U3MEHEHUH Mpu €€ 00pa30BaHUH U Pa3PYLICHUH, & TAKXKE C TOUYKU 3PEHUS MEXAHU3MOB
e€¢ oOpa3zoBaHus. V3ydeHwe THUIOB peakuud JOMOJHSAETCS (POpMUPOBaAHUEM
NPEJCTaBICHUNA 00 3JIEKTPOXMMHUYECKHX IPOILIECCaX M AJIEKTPOJIM3E PACIUIaBOB U
pPacTBOPOB BEILIECTB.

Oco0oe 3HaueHHEe UMEET TO, YTO MPHU M3YUYEHUHU Kypca akLUEHT OyAeT CAelilaH Ha
OOILIIHOCTh METOAOB MO3HAHHUA, OOIIHOCTh 3aKOHOB M TE€OPUA B XMMHUU U B (PUBHKE:
aTOMHO-MOJIEKYJISIpHasE Teopusi (MOJEKyJsApHas Teopus B (PU3MKE), 3aKOHBI
COXpAaHEHUsI MacChl MW DHEPIUH, 3aKOHBl TEPMOJWHAMHUKH, JJIEKTPOJIMU3A,
IIPEICTABIICHUS O CTPOECHUH BEIIECTB U JPYTOE.

B nnane QopMupoBaHMs OCHOB HAay4YHOrO MHMPOBO33PEHHS, OCBOCHHS
0OIlIEHAayYHbIX METOJOB MO3HAHUS U OMNbITa MPAKTUYECKOTO MPUMEHEHUS HAYyYHBIX
3HaHUW U3YYEHHE JaHHOTO Kypca OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C YU€OHBIMU
npeaMeTamMu, BXOISIIMMU B COCTaB MPEAMETHBIX obnactel «EcTecTBeHHO-HAYUHbBIE
npeaMeTs», «MatemaTuka u uHpopmaTuka» u «Pycckuil si3pIK U TUTEPATYPAY.

OO01iee 4KciioO 4acoB, MPEAYCMOTPEHHBIX ISl M3ydeHust Kypca B 11 kiacce «A»
coctaBisieT 68 yacoB (2 yaca B Henenro). Yackl BeIICICHBI U3 YacTd, popMupyeMon
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOIICHUH.

[NDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI YUYEBHOI'O
KYPCA «YIJIVBJIEHHAS XHMMUS» HA YPOBHE CPEJIHETO OBILETO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJBTATBI

B cooTBeTCTBHM C CHCTEMHO-AESTEIBHOCTHBIM IOAXOJAOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MPEAMETa « XMMHUS» Ha YPOBHE CPETHETO 0OIIEro
00pa30BaHUs BBIJEJIEHBI CIEIYIOIME COCTABJIAIOLIME: OCO3HAHHE OOYyYaroIIMMUCS
POCCUHCKOM  TIpaXAAHCKOW  MJIEHTUYHOCTH; TOTOBHOCTh K  CaMOpPa3BUTHIO,



CaMOCTOATEJIBHOCTH M CaMOONPEACIICHUIO;, HaJIU4Yhe MOTHUBALMM K OOYyYCHHUIO;
TOTOBHOCTh W CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOACTBOBATHCS MPHUHSATHIMH B
oOImiecTBe TMpaBWIaMd W HOPMaMH IIOBEJICHMS; HallMuWe MPaBOCO3HAHUS,
AKOJIOTHYECKOMN KYJIbTYphI; CIOCOOHOCTh CTABUTH 11U M CTPOUTD KU3HEHHBIC TITaHBI.

JInyHOCTHBIE  pe3yNbTaThl OCBOCHMS  mOpeaMeTa «XUMHUSD»  OTPAKAIOT
c(hOpMHUPOBAHHOCTh OIBITA IIO3HABATEIIBHOW W TMPAKTUYECKOW JEITEIbHOCTH
00yJaroImMXcs B MPoIecce peanr3ali 00pa3oBaTeIbHOM NI TEILHOCTH.

JIMYHOCTHBIE  PE3YyJbTaThl  OCBOCHHS  IpeaMeTa «XHUMHUS»  OTPAKAIOT
c(hOPMHUPOBAHHOCTh OIBITA IIO3HABATEIBHONW M TMPAKTUYECKOM JEATEIIBHOCTH
00yUaroIMXcs B MPOLIECCE peain3aluyu 00pa3oBaTeIbHON AEATEILHOCTH, B TOM YHCIIE
B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HaHUS OOYYaIOIIUMHUCSI CBOMX KOHCTUTYIMOHHBIX INPaB U OOSI3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTAaBICHUSI O COLMAJIBHBIX HOpPMax U TMpaBWIaX MEXIMYHOCTHBIX
OTHOIIICHHH B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATECIHPHOCTH IPH CO3JIaHUH YICOHBIX
IIPOCKTOB, PEIICHUN YYCOHBIX M MO3HABATEIIBbHBIX 3aJa4, BBIMOTHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMUS, IOTUKY U apTYMEHTHI
JIPYTUX TIPH aHAJIU3€ PA3IMYHBIX BUJIOB YICOHOM NESITEIHLHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

IICHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTE€YECTBECHHON XMMMHHU,

YBOKEHHUS K TPOIECCYy TBOpYECTBA B OOJACTH TEOPUU M MPAKTHUYECKOIO
MPUIIOKEHUSI XUMHUH, OCO3HAHUSI TOTO, UTO JIAHHBIE HAYKU €CTh PE3yJIbTaT JIIUTEIbHBIX
HAOJIOICHHUM, KPOMOTJMBBIX SKCIEPUMEHTAIBHBIX IMOUCKOB, TOCTOSHHOTO Tpyza
Y4EHBIX U MTPAKTUKOB;

HWHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYUYCHUHU U MOCIEIYIONIEM aHAIN3e
WH(pOpMAaIIH O IEPEIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHHS;

CIIOCOOHOCTH OLICHUBATh CUTYAIlUH, CBSI3aHHBIC C XMMUYECKUMU SBJICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE MOBEJACHHWE M TMOCTYNKHW CBOMX TOBApHIEH C
MO3UIIMI HPABCTBEHHBIX W MPABOBBIX HOPM U C YYETOM OCO3HAHUSI MOCJEACTBUMN
MOCTYIIKOB;



4) popMupoBaHuA KYJIbTYPHbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 3I0poBOro ©  Oe3omacHOro obOpasza  KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLIEHHS K COOCTBEHHOMY (U3UYECKOMY WU
IICUXUYECKOMY 3/10POBBIO;

COOMIONIEHUsT TIPaBMJI OE30MacHOTO OOpamieHusi ¢ BEIECTBAaMHU B OBITY,
IIOBCETHEBHOM KU3HHU, B TPYAOBOM ACATEIBbHOCTH;

NOHMMAaHUS LICHHOCTH PAaBWJI UHIUBUAYAJIbHOTO U KOJJIEKTUBHOTO O€30I1aCHOTO
NIOBEJCHUS B CUTYALUAX, YTPOKAOLIUX 310POBBIO U KU3HU JOJEH;

OCO3HaHUSl TOCIEACTBUM W HENPUSTHUS BPEAHBIX NPUBBIUEK (YHOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKAaTUBHOU KOMIIETEHTHOCTH B y4eOHO-HCCIe10BaTENbCKON
JEeSTEIbHOCTH, OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM HA aKTUBHOE YYaCTHE B PEUICHUU MPAKTUYECKUX 3a/1a4 COLUAIBHON
HaIIpaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHUIO MpOo(eccuil pazaIuyHOro poja, B TOM
YHCJIE HA OCHOBE NPUMEHEHHUSI IPEAMETHBIX 3HAHUI 110 XUMUH;

YBaXEHUS K TPYLY, JIIOASIM TPyAa U pe3yibTaTaM TPYAOBOU AEATEIBHOCTH;

TOTOBHOCTM K  OCO3HAaHHOMY BBIOOPY  HMHAMBUAYAJbHON  TpPaeKTOPUHU
obOpazoBaHusi, Oyaymiel npodeccuu U peaausaluu COOCTBEHHBIX )KM3HEHHBIX IJIAHOB
C yuéTOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XWUMHUHU, HHTEPECOB M
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKM LIEeNeCO00pa3HOr0 OTHOLIEHHUS K TMPUPOJE KaK HMCTOYHUKY
CYILIECTBOBAHUS KU3HU HA 3EMIIE;

NOHMMaHHUS TJ00AJIbHOTO XapakTepa »HKOJOTMYECKUX NpoOJieM, BIUSHUS
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSTHUE MPHUPOJIHON U COLIMAIIBHOM CPEJIbI;

OCO3HAHMUSI HEOOXOJIUMOCTH UCIOJIb30BAHUS JOCTHXKEHUM XUMUU JIJISl PEIICHUS
BOIIPOCOB PAI[MOHAIBHOTO MPUPOONOIB30BAHMS;

AKTUBHOT'O HENPUATHS JNEHUCTBUM, IIPUHOCIIIUX BpPE OKPYKAIOLIEU MPUPOIHOU
cpele, YMEHHs TNPOTHO3UPOBATH HEOJArONPHUSITHBIE SKOJIOTMYECKUE MOCIIEICTBUS
MPEANTPUHUMAEMBIX JICMCTBUM U MIPEAOTBpAIATh UX;

HaJIM4YMsl PAa3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, YKOJOTHUECKOU KYJIbTYpHI,
OMbITa JEATEILHOCTH SKOJOTUYECKON HAINPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
VMU B IT03HABATENbHOW, KOMMYHHUKATUBHON U COLIMAJIBHON NIPAKTUKE, CIIOCOOHOCTH U
YMEHHSI aKTUBHO MPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NTO3HAHMSA:



MUPOBO33pEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U
OOIIIECTBEHHOM MPAKTUKH;

MOHUMAaHUs celU(UKN XUMUU KaK HayKd, OCO3HAHUS €€ PO B (popMUPOBaHUU
pPallMOHANIBHOTO HAYYHOT'O MBIIIJICHUS, CO3/JaHUM IE€JOCTHOIO TMpe/cTaBlieHus 00
OKPYKaIoIeM MHPE KaK O €IWHCTBE MPUPOJILI M YEJIOBEKAa, B MO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEN U PeLICHUH MPOOIeM COXpaHEHHS PUPOIHOTO PABHOBECHS;

yOEKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMHUU JJI1 COBPEMEHHOM IUBUIIM3AINU: B
e€ TYMaHHCTUYECKOM HAIpaBiICHHOCTU U BAXKHOW POJM B CO3/IaHUU HOBOM 0a3bl
MaTepHaIbHOU KYJIbTYPhI, B PEIICHUH TI00aNbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPHEBOM, HSHEPreTUYECKOM, THUIIEBOM W  SKOJOTHYECKOU
0€30IMacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH YCIOBHM yCIEUTHOTO TpyAa H
HKOJIOTHYECKU KOM(OPTHOM KU3HH KAXKIOTO WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOUW IrPaMOTHOCTHU: TOHUMAaHUS CYIITHOCTH METOJIOB MO3HAHUS,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJB30BaTh IMOIy4aeMbIC
3HAHMS JJIS aHAJIN3a U OOBSICHEHHS IBJICHUI OKPYXKAIOIIET0 MUPA U TIPOUCXOIAIINX B
HEM M3MEHEHUWH, YMEHUs JeNaTh 0OOCHOBAHHBIC 3aKIIOUYEHHS HA OCHOBE HAyUYHBIX
($haKTOB U UMEIOIIMXCS JAHHBIX C IEIBIO MOJYYSHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIIOIH30BATh XUMUYECKUE 3HAHUS JIJIS1 PEIICHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

WHTEepeca K MO3HAHMIO, UCCIIEI0BATEIbCKON AeSITEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHUIO, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMM 1O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K OCOOCHHOCTSAM Tpyda B Pa3NuYHBIX cdepax mpodecCHoHATHHON
JeSITENBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yinbTaThl OCBOSHHUS MPOTPAMMBI [0 XUMHUU Ha YPOBHE
cpeaHero o0IIero 0opa3oBaHus BKJIHOYAIOT:

3HAYMMBIE TUTST dbopMHUpOBaHUS MHPOBO33pPEHUS o0yJaronmxcs
MEXIUCITUTUTMHAPHBIC (MEXMPEIMETHBIE) OOIICHAYYHbIC TOHSTHS, OTPaXKaIOIINe
IIEJIOCTHOCTh HAYYHOM KApTUHBI MHpa U CHenudUKy METOJOB TMO3HAHUA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepwuisi, BEIIECTBO, DHEPrus, SBIICHUE,
NPOIECC, CUCTEeMa, HAYYHBIH (haKT, MPHUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHus, KCCIIeIOBaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);



yHHUBEpcajbHble Yy4yeOHble MAecTBHsS (TMO3HABATEIbHBIE, KOMMYHHKATHUBHBIC,
peryJaTUBHEIE), oOecrieunBaroie GopMupoBanue GyHKIIMOHATLHOM TPAMOTHOCTH U
COLIMAJILHOW KOMIIETEHIIMM 00Yy4arOIIHNXCS;

CHIOCOOHOCTh O0YYaroIMXCsl UCHOJIb30BaTh OCBOEHHBIE MEXKIUCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS U YHUBEPCAJIbHbIE YUEOHbIE JCHCTBUS B IO3HABATEIBHON
Y COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHble  pe3yJbTaThl  OTPaXAKOT  OBJIAJICHUE  YHHUBEPCAIBHBIMU
y4€OHBIMU NTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSIMMU.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

1) 6a30Bble JIOrHYecKue AeMCTBHUA:

CaMOCTOSTEIbHO dbopMyIUpOBaTh u aKTyJIM3UPOBATh pobiieMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh 1eNu JCITEIbHOCTH, 3aJaBas mapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIICHUS:
BBIJICJISITh XAPAKTEPHBIC MPU3HAKA TOHSATHUHA W YCTaHABIMBATh MX B3aMMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIUE TOHATHUS TSI OOBSACHEHUS OTACIBbHBIX (PAKTOB U
SIBIICHUIA;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KiIacCH(UKAIIMN BEIIECTB U XUMHUYCCKHUX
peaKLHnii;

yCTAHABJIWBAaTh  IPUYMHHO-CIICACTBEHHBIE  CBSI3M  MEXKAY  M3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUUECKHUE PACCYKICHUS (MHIYKTUBHBIE, ISTyKTUBHBIE, I10 AaHAJIOTUN),
BBISIBJIATH 3aKOHOMEPHOCTH UM TPOTHUBOPEYMS B PACCMATPUBAEMBIX SIBJICHUSIX,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThL B MPOIECCe MO3HAHMUS HCMOJIb3yeMble B XUMHUU CUMBOJUYECKHUE
(3HaKOBbIE) MOJENH, PEOOPA30BBIBATh MOJICIbHBIC MPEICTABICHUS — XUMUYECKUIM
3HaK (CHUMBOJI) dJI€MEHTa, XUMUYecKas (opMyIia, ypaBHECHHE XUMUYECKON PeaKIuud —
Ipy pEIICHWH Yy4YeOHBIX TO3HABATEIbHBIX U TMPAKTHUYECKUX 3a7a4, MPUMEHSThH
Ha3BaHHbIC MOJCJIbHBIC MPEACTABJICHUS IS BBISBICHUSA XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO IIO3HAHUS BEIIECTB M XUMHUYECKUX
peaxkuuu;

dbopMyIUpOBaTh LIEJIU U 33J1a4d UCCIEIOBAHUS, UCIIOIB30BaTh MOCTABJICHHBIE U
CaMOCTOATENIbHO C(hOpMyTMPOBAHHBIE BOIIPOCHI B KAU€CTBE HHCTPYMEHTA MMO3HAHUS U



OCHOBBI I ((OPMHUPOBAHUS TUTIOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUM;

BJIAJETh HABBIKAMH CAaMOCTOATENbHOTO IUJIAHUPOBAaHUS W  MPOBEACHUS
YUYEHMUYECKUX JKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATH 32 XOJ0M
npolrecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro  pe3ynbTar, (HOopMyIHpoBaTh
00001IIeHNsT ¥ BBIBOJIbI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEIOBAHUS,
COCTaBJISITH OOOCHOBaHHBIN OTYET O MPOJCIaHHON paboTe;

npuoOpeTaTh  ONBIT  YYEHMUYECKOW  HUCCIEeNOBATENbCKOW U MPOEKTHOM
NESATEILHOCTH, MPOSIBIISITH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIIbHOMY MOUCKY
METOJIOB PCIICHUS TMPAKTHYECKUX 3a7ad, TPUMEHEHHUIO pa3IMYHBIX METOJIOB
TTO3HAHUS.

3) pa6ora ¢ uHopmanmeii:

OpPUEHTUPOBATHCS B PA3TMUHBIX UCTOYHUKAX HH(POpMaIUU (HAyUHO-TIOMY s pHAas
JUTEpaTypa XUMHYECKOTO COJIepKaHMs, CIIPaBOYHbIE TTOCO0OHs, pecypchl HTepHETa),
aHATM3UPOBATh MH(DOPMAITUIO PA3TMYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHICCKH
OIICHUBATH €€ JOCTOBEPHOCTh U HEITPOTHBOPECUYNUBOCTH;

bopMyIMpoBaTh 3aMpPOChl M MPUMEHSATh PA3IMYHBIE METOJbI IMPHU TMOUCKE U
oTO0ope nHpopMaIy, HEOOXOIMMOM TS BRITTOTHEHUS YUeOHBIX 3a/1a4 ONPeIeAEHHOTO
THUTIA;

npuoOpeTaTh OMBIT  HCIOJIB30BaHUS  MHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUIA U PA3TUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBHIOMPATH ONTUMANIbHYIO (pOpMY TIpecTaBiieHrus HHGOPMAINH
(cxemsl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTHE);

WCITOJIB30BaTh HAYYHBIN S3BIK B KAQ4E€CTBE CPEJCTBA MPHU PabOTe ¢ XUMUUICCKOM
uH(popMaIe: TPUMEHATh MEXKIIpeAMETHbIE ((PU3NUECKUE U MATEMATUUECKUE) 3HAKU
¥ CUMBOJIBI, (hOPMYJIBI, a00pEeBUATYPHI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKATHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHSA:

3aJlaBaTh BOMPOCHI [0 CYHIECTBY 00CYK/1aeMOW TEMbI B XOJI€ AUATIOTa U/ WU
JIMCKYCCHUH, BBICKA3bIBATh UJICH, (OPMYIHUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEILHO
BBITIOJTHEH U MPEJIJIOKEHHOM 3a/1a4u;

BBICTYIIATb C HpCSCHTaHI/Ieﬁ PE3YIILTATOB MO3HABATEILHOU JACATCIBHOCTH,
MMOJYUYCHHBIX CaMOCTOATCIBHO WMJIM COBMCCTHO CO CBCPCTHUKAMM IIPHU BBIIIOJIHCHUU



XUMUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCICAOBAHHUIO CBOMCTB
M3Y9aeMbIX BEIIECTB, PeaM3aIlii YIeOHOTO MPOEKTa, U (hOPMYIUPOBATH BEIBOIBI 11O
pe3ynbTaTaM TPOBEIEHHBIX HCCICAOBAHUN MYTEM COTJIACOBAHUS ITO3HUIMHA B XOJIE
00CyXIeHnsI 1 0OMEHa MHEHUSIMU.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHHZ

CaMOCTOATEJIbHO IUIAHUPOBAaTh W OCYLIECTBISATH CBOK  I103HABATEIbHYIO
NeSATEIbHOCTh, OmNpeAensss €€ Lead M 3aJadd, KOHTPOJUPOBATh U IO Mepe
HEOOXOIMMOCTH  KOPPEKTUPOBaTh TMpeajiaraéMblii  aNropuT™M  JCHCTBUH  IpHU
BBITIOJIHEHUM YYEOHBIX U  HCCIENOBAaTEIbCKUX 3ajad, BbIOMpaTh HamOoJiee
3¢ (HEKTUBHBIN CIOCO0 MX PEIICHHS C YYETOM MOTYUYEHUSI HOBBIX 3HAHUI O BEIIECTBAX
Y XUMHYECKUX PEaKIHIX;

OCYIICCTBJIATh CAaMOKOHTPOJIb JEATCILHOCTH HAa OCHOBE CaMOaHAIW3a W
CaMOOIICHKH.

MHPEJIMETHBIE PE3YJBbTATBI

[IpenMeTHBIC pe3ysbTaThl OCBOSHHUS IPOTPaMMBbl MO0 XMMHU Ha YIIIyOJIEHHOM
YPOBHE Ha YPOBHE CpPEIHEro oO0Iero oopa3oBaHUs BKIIOUYAIOT CHCIUDUUCSCKUC IS
y4eOHOTO TIpeIMeTa «XUMHUs» Hay4HbIe 3HAHWs, YMEHUS W CIOCOOBI JEUCTBHM IO
OCBOCHHIO, MHTEPIPETAIIMH W TMPEeOoOpa30BaHUIO 3HAHWUW, BHUABI NEATCIBHOCTH TIO
MOJTYYEHUIO HOBOT'O 3HAaHMS W TIPUMCHCHHWIO 3HAHMM B Pa3IMYHBIX Y4EOHBIX
CUTYyaIlUsX, a TaKXK€ B PCAJIbHBIX KM3HCHHBIX CUTYaAIUsAX, CBSA3aHHBIX ¢ XHUMHUEH. B
IIporpaMMe 1O XUMHH TPEJIMETHBIC pe3yJIbTaThl MPEICTABICHBI 110 TOJIaM U3YYCHUSI.

11 KIIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0IIas ¥ HeOpraHUIeCKasi XUMUSD)
OTpaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUM: O MaTepHAIBLHOM E€IWHCTBE MHDA,
3aKOHOMEPHOCTSX Y ITO3HABAEMOCTH SIBJICHUM MPUPOIbI, O MECTE U 3HAYCHUU XUMHUH B
CHUCTEME ECTECTBEHHBIX HayK W €€ poju B OO0ECIEYeHHH YCTOMYMBOTO Pa3BUTHS, B
pelieHnd TPOoOIeM SKOJOTHYSCKOM, PHEPreTHUYEeCKON M MHUINEBOM 0e30macHOCTH, B
Pa3BUTUH MEIMIMHBI, CO3aHUHA HOBBIX MAaTEpPUAIIOB, HOBBIX HUCTOYHUKOB YHEPIUH, B
obecriedyeHn  pAlMOHAJIBHOTO  MPUPOIOINOJIb30BaHUsS, B  (HOPMUPOBAHUU
MHUPOBO33pEHUS U 00IIEH KyJIbTyphl YE€JIOBEKA, a TAK)KE IKOJOTHIECKH 000CHOBAHHOTO
OTHOULIEHHS K CBOEMY 3J0POBBIO U IIPUPOJHOM CpEJIE;



BJIAJCHUE  CHCTEMOM  XMMHUYECKMX  3HAaHUW,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIIMe MOHATUSA — XUMHUYECKUH IIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbL,
JNICKTPOHHAs 000JI0YKa artoma, S-, P-, O-aromMHBIe OpOWTANM, OCHOBHOE W
BO30YXXJAEHHOE COCTOSHUSI aToMa, THOpHAM3alMs AaTOMHBIX OpOWTaneil, HOH,
MOJIEKYJIa, BAJICHTHOCTD, JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKast
CBA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYECKas, BOJOPOJHAsA), KpUCTAJUIMYECKas
peméTKa, XUMHUYECKas peaklus, pacTBOp, OJIEKTPOJUTHL, HEDIEKTPOJIUTHI,
IEKTPOJIUTHYECKAs TUCCOLUALNA, CTENEHb TUCCOLUALUHU, BOJOPOAHBIN IIOKA3aTellb,
OKHUCJIUTEb, BOCCTAHOBUTEINb, TEIIOBOW 3(PPEKT XUMHUYECKOW pPEaAKIMH, CKOPOCTb
XUMHUYECKON peaklMHh, XUMUYECKOE paBHOBECHE; TEOPUU M 3aKOHBI (Teopus
ANEKTPOJUTUYECKON AUCCOUMAlMU, nepuoandeckui 3akon .M. Menneneera, 3akoH
COXpAHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHMSI WM MPEBPALICHUS SHEPIUH IIpU
XUMHYECKUX PEAKLUAX, 3aKOH IOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKHM SI3bIK XUMUU, MUPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE NOHUMAaHUS MPUYMHHOCTA U CUCTEMHOCTH XUMHYECKUX SIBJICHUM;
COBPEMEHHBIE TNPEJCTABICHUd O CTPOEHUM BEUIECTBA HA ATOMHOM, HWOHHO-
MOJIEKYJIIPHOM M HAaJIMOJIEKYJSIPHOM YPOBHSX; IPEACTABICHUS O MEXaHU3Max
XUMHUYECKUX PEAKIM, TEPMOJUHAMUYECKUX U KMHETHYECKUX 3aKOHOMEPHOCTSX HMX
OpPOTEKaHUsl, O XMMHUYECKOM pABHOBECHUHU, pPACTBOpPaX M JUCHEPCHBIX CHUCTEMAX;
(aKTOJOTMYECKUE CBEIECHHUS O CBOMCTBax, COCTaBe, IOJIYYEHMHM U 0e30IacHOM
UCIOJIb30BaHUU BAKHEHIINX HEOPraHMYECKUX BELIECTB B OBITY M NPAKTHUECKON
JeSITEIbBHOCTH YeJIOBEKa, OOIINX HAYyYHBIX MPUHIUIIAX XMMHUECKOTO IPOU3BOICTBA;

C()OPMUPOBAHHOCTh YMEHUI: BBISBISITh XapaKTEepHbIC TPU3HAKU MOHATHUH,
yCTaHaBJIMBAaTh WX B3aMMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS TNpHU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB U UX MPEBPAILICHU;

C(OPMUPOBAHHOCTh YMEHHUS HCIOIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY ISt
coctaBiieHUs:  (OpMyJ  BEIIECTB W  YpPaBHEHMH  XUMHUYECKHUX  peakUuH,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBuangbHble Ha3BaHUS OTIEIbHBIX
BEIECTB;

c(OpPMHPOBAHHOCTh YMEHHUSI ONPENENATh BaJCHTHOCTh M CTENEHb OKUCICHUS
XUMHUYECKUX D3JIEMEHTOB B COCIMHEHHUAX, BUJ XUMHUYECKOM CBS3M (KOBAJICHTHAas,
VOHHAsl, METAJNINYECKast, BOJOPOAHAS ), TUIl KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO
BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUS OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BUAA
XUMHYECKON CBSI3M M THUMNA KPUCTAIMYECKOW pemETKH, OOMEHHBIM W JTIOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOW CBA3H;

c(OpMUPOBAHHOCTh YMEHUH: KJIaCCU(UIIUPOBATH: HEOPTaHMUECKHE BEIIECTBA 10
UX COCTaBY, XMMUYECKHE PEAKLHUU IO pa3jIMYHbIM IPU3HAKaM (YHUCIYy U COCTaBy



pearupyromux BEHIeCTB, TEMIoBOMY 3((dEKTy peakiuu, W3MEHEHHUIO CTereHeil
OKHCJIEHUSI 3JEMEHTOB, OOpaTMMOCTH, YYaCTHUIO Karaju3aropa U Jpyrue);
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHMSI U KPUTEPHUH I KIACCU(PUKALIMU U3yYaeMbIX
BEILECTB U XMMUYECKUX PEAKIINIA;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI Tepuoandeckoro 3akona /. U.
MenzeneeBa U JAEMOHCTPUPOBATh €r0 CHCTEMATHU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IPOrHOCTUYECKYIO (DYHKIIUY;

c(pOpMUPOBAHHOCTh YMEHUI: XapaKTEPU30BATh JIEKTPOHHOE CTPOCHHUE aTOMOB U
MOHOB XUMHYECKHUX DJEMEHTOB IIEPBOro—4eTBEPTOro Inepuoaos Ilepumonnueckoi
cucremsl JI.JI. MenaeneeBa, HUCHONb3ysS NOHATHA «IHEPIETUUYECKHE YPOBHU»,
«IHEPreTUYEeCKHe TOAYPOBHU», «S-, P-, O-aTOMHBIE OpOWTAaIM», «OCHOBHOE U
BO30YXAEHHOE HHEPreTUUECKUE COCTOSHHUS aTOMa»; OOBACHATh 3aKOHOMEPHOCTH
U3MEHEHUS! CBOWMCTB XMMMYECKHX 3JIEMEHTOB M HMX COCIMHEHHW IO IMepuoAam M
rpymnam Ilepuonnueckoit cucremnl [I. M. MenneneeBa, BaJICHTHBIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX AIIEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh  YMEHHUMH:  XapakTepu3oBaTh  (ONMHUCHIBaTH)  OOIIHE
XUMHYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, TOATBEPKIAATH CYILIECTBOBAHUE
TFEHETUYECKOM CBA3U MEKy HEOPTraHWYECKHMH BELIECTBAMHU C ITOMOILIBIO YPABHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUH;

COPMHPOBAHHOCTh ~ YMEHHUSA  PACKPBIBATH  CYIIHOCTh:  OKHCJIMTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLIUNA TOCPECTBOM COCTABICHUS 3JIEKTPOHHOTO OajaHca 3TUX
peakuuii; peakiuii HOHHOro 0OMeHa MyTEM COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX
WOHHBIX ypaBHEHUWH; peaklMid TUIPOIU3a; PEAKIUH KOMIUIEKCOOOpa3oBaHus (Ha
npuUMepe TUAPOKCOKOMILIEKCOB IIMHKA U AJIFOMUHUA);

COPMHPOBAHHOCTh ~ YMEHHSI  OOBSCHATh 3aKOHOMEPHOCTH  MPOTEKAHUS
XUMUYECKUX PEAKIMA C YYETOM HUX SHEPreTUYECKHX XapaKTEPUCTHK, XapakTep
U3MEHEHUSI CKOPOCTH XUMHUYECKON PEaKIM B 3aBUCUMOCTHU OT Pa3iINyYHbIX (PaKTOPOB,
a TaKXKe XapaKTep CMEIICHUS XMMUYECKOIO PaBHOBECHS IOJ BIUSHHUEM BHEIIHHUX
BoznerictBuit (mpunuun Jle llatense);

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XUMUUYECKUE PEAKIUH, JIekKAIIUE
B OCHOBE MPOMBIIUIEHHOTO MOJIyY€HUs CEPHOM KUCJIOTHI, aMMHaKa, 0OII1e HayuHbIe
OPUHLMIBI ~ XUMHUYECKMX  TPOU3BOACTB;  IIEJIECOOOPA3HOCTh  NPUMEHEHHUS
HEOPTraHWYECKHUX BEIIECTB B IMPOMBIIUICHHOCTH M B OBITY C TOYKHA 3pPEHUS
COOTHOIIEHUS PUCK-TIONB3a;

c(OpMUPOBAHHOCTH BIAJACHUS CUCTEMOW 3HaHUH O METOJaX HAyYHOTO MMO3HAHUS
SABJIGHUW TPUPOABI — HAONIOJEHUE, H3MEpPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanpHBIi M MBICICHHBIN), HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHUS
IPUMEHATh OTU 3HAHUS IPU SKCIEPUMEHTAJIBHOM MCCICJOBAaHUU BELIECTB M JUIA



OOBSCHCHHSI XUMUYECKUX SIBJICHHM, WMEIOIHUX MECTO B TPHUPOJE, MPAKTUUCCKOMN
NEATEeIIbHOCTH YEJIOBEKa U B ITIOBCEIHEBHOM KU3HH;

c(hOpPMHPOBAHHOCTh YMEHHUSI BBISBIISITH B3aUMOCBSI3b XMMUYECKUX 3HAHUU C
MOHATUSIMU U MIPEACTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MTPEAMETOB JUIsl OoJiee
OCO3HAHHOTO TOHUMaHUSI MaTEPUATBLHOTO €IMHCTBA MUPA;

c(hOpPMHPOBAHHOCTh YMEHUS MTPOBOJIUTH PACUYETHI: ¢ MCIIOIH30BAHUEM TIOHITHIA
«MaccoBas JOJISI BEIIECTBA B PacTBOPE» M «MOJISIpHAs KOHLEHTPALMS»; MAacChl
BEIECTBA WK 00bEMa ra3za 1o U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE WIH 00bEMY
OJIHOTO U3 YYaCTBYIOIIMX B pEaKIMH BEIIECTB; TEIUIOBOro sd@dexra peaxiuu;
3HAQYEHUS BOJOPOJHOTO MOKa3aTesisi PacTBOPOB KHUCIOT U IIENOYed C H3BECTHOU
CTEIEHBIO TUCCOIUAINH; MACcChl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTA PEAKIIHH,
€CJIM OJJTHO M3 MCXOJIHBIX BEIIECTB JAaHO B BUJE PacTBOpa C ONPEIEIEHHON MacCOBOM
JI0JIel pacTBOPEHHOTO BEIIECTBA UJTU JIaHO B U30BITKE (MMEET MPUMECH ); JOTTU BBIX0/1a
MPOAYKTa peaklnu; OObEMHBIX OTHOIICHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEJIbHO IUIAHUPOBAaTh W IPOBOJUTH
XUMHUYECKUN IKCTIEPUMEHT (MPOBEICHUE PEAKIIMA NMOHHOTO 0OMEHa, MOITBEPKICHHUE
Ka4EeCTBEHHOI'0 COCTaBa HEOPTraHWYECKUX BEIIECTB, OMPEIEIICHHE CPElbl pacTBOPOB
BEII[ECTB C IMOMOIIBI0 MHIUKATOPOB, U3YUYEHUE BIMSHUSA PA3IMUHBIX (DaKTOPOB Ha
CKOpPOCTh XHMHYECKOM peaKIuu, PEelICHHUE IKCIEPUMEHTAIbHBIX 3ajlady M0 TeMaM
«Metamb»y u «Hemeramnesl») ¢ coOnroieHreM MpaBuil O€30MacHOr0 OOpalieHus ¢
BEII[ECTBAMHU U JTAOOPATOPHBIM 000pyA0BaHHEM, (DOPMYITUPOBATH 11ETh UCCIICIOBAHUS,
MPEACTaBIATh B Pa3NUuHON (opMe pe3ysbTaThl SKCIEPUMEHTA, aHAJTU3UPOBATH U
OIIEHUBATh UX JOCTOBEPHOCTb;

c(hOpMUPOBAHHOCTh YMEHUM: COOJIO/aTh MpaBWIa TMOJIb30BaHUS XUMUYECKOU
nocyiod u JabopaTOpHBIM OOOPYJIOBaHMEM, OOpallleHUs] C BEIIECTBAMU B
COOTBETCTBUM C WHCTPYKIIUSAMH TII0 BBITIOJHEHUIO JA0OPATOPHBIX XUMHUYECKHUX
OTIBITOB, JKOJIOTHYECKH IIEJIeCO00pa3HOr0 TMOBENCHUS B OBITY H  TPYIOBOH
NEATEIBHOCTH B IEJSAX COXPAHEHUsI CBOETO 370pPOBbs, OKPYXKAIOIIEH MNPUPOTHOU
Cpebl ¥ JOCTHXKEHUS €€ YCTOMUUBOTO PAa3BUTHS, 0CO3HABATH OMACHOCTh TOKCHYECKOTO
JEWCTBUS Ha KUBBIC OPTraHW3MBbI ONIPEICIEHHBIX HEOPTaHUYECKUX BEIECTB, TOHUMAS
cMbica ntokazarens [JIK;
c(hOpMUPOBAHHOCTh YMEHUI: OCYIIECTBIIATH IEICHANPABIICHHBIN TOMCK XUMHYECKOM
uH(OpMAIUU B Pa3IMYHBIX UCTOYHUKAX (HaydHAsl U yueOHO-HAy4YHas JUTEepaTypa,
cpenctBa MaccoBoi nHpopmaruu, TaTepHeT U Ipyrie), KpUTUUECKH aHATM3UPOBAThH
XUMHUYECKYI0 HH(pOpMaIHIo, IepepadaThiBaTh €€ U UCIO0JIb30BaTh B COOTBETCTBUH C
MOCTaBJICHHOM y4eOHOM 3a1auei.



COILEPKXAHUE OBYUYEHUSA
11 KITACC

OBILIAS U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM.

AtoM. CoctaB aToMHBIX fAnep. XuUMUYecKui smeMeHT. M3otombl. CTpoeHue
ANIEKTPOHHBIX 00O0JIOYEK aTOMOB, KBAaHTOBbIE 4MCIA. DHEPreTHUECKHE YPOBHU U
HOJypOBHHU. ATOMHBIC opOuTain. Kiaccupukaiums XuMHUECKUX JIEMEHTOB (S-, p-, d-,
f-anemenTsl). Pacmipenenenue 3MeKTPOHOB MO aTOMHBIM OpOUTANISIM. DJIEKTPOHHBIC
KOH(UTYpalli aTOMOB 3JIEMEHTOB IEPBOr0O—4E€TBEPTOrO MEPUOJIOB B OCHOBHOM H
BO30YXIEHHOM COCTOSIHUH, DJIEKTPOHHBIE KOH(pUTypanuu VIOHOB.
DIIEKTPOOTPULIATENBHOCTbD.

[lepnonmueckuit 3akoH U llepuonnueckas cucrema XuMHIECKUX deMeHToB [. 1.
MenpneneeBa. CBs3p nepuOaUYECKOro 3akoHa U [lepmogmueckoil  cuCTEMBI
XUMHUYECKUX JIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHHUSI ATOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUS CBOMCTB XUMUYECKUX PJIEMEHTOB U 00pa3yeMbIX MU MPOCTHIX U CIOKHBIX
BEIIECTB MO TrpynnaM U IepuoAaM. 3HA4YeHHE nepuoanydeckoro 3akoHa JI.U.
Menpeneena.

XUMHYECKasi CBA3b. BHAbl XUMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTtayuimueckas. MexaHu3Mbl 00pa30BaHUS KOBAJCHTHOW CBSI3U: OOMEHHBIN U
JOHOPHO-AKIENTOPHBIN. DHEpPrusi U JyiuHa CBsi3U. [oJspHOCTH, HANPABICHHOCTH U
HACBIIIAEMOCTh KOBAJICHTHOW CBsi3UW. KpaTHble cBsi3u. BomopomHas CBs3b.
MexXMONEKYIApHbIE B3aUMOICHCTBHUS.

BaneHTHOCTP MW BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJ C UX T€OMETPUYECKUM CTpPOEHHUEM (Ha MpUMEpPEe COSTUHEHUMN
AJIEMEHTOB BTOPOTO TMEPUO/IA).

[IpencraBienne 0 KOMIUIEKCHBIX cOoeAUMHEHMSX. COCTaB KOMIUIEKCHOTO HOHA!
KOMILIEKCO0Opa30BaTeb, TUTaH Ibl. 3HAYEHHNE KOMIUIEKCHBIX coequHeHui. [Tonstue o
KOOPAWHAIIMOHHOW XUMUH.

BemecrBa  MOJNIEKYJISIpHOTO M HEMOJIEKYJSIDHOIO  CTPOE€HHUs.  [HIIbI
KPUCTAUTMYECKUX PELIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonatne o mucmepcHbix cucremax. Mctunable pactBophl. [Ipencrasienue o
KOJUTOMAHBIX pacTBOpax. CrocoObl BeIpaKE€HUsI KOHIIEHTPAIMKU PacTBOPOB: MaccoBas
JOJsl  BEIIECTBA B  PacTBOpE, MOJISpHAas KOHLEHTpauus. HacellieHHele u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.

Knaccudukanus v HOMEHKIATypa HEOPTaHWYECKUX BEHIECTB. TpUBHAIBHBIC
HAa3BaHUS OTJIEIbHBIX MPEACTABUTENICH HEOPTaHUYECKUX BEIIECTB.



Krnaccudukanus XUMHUYECKUX pPEAKIUil B HEOPTaHUYECKOM U OPraHUYECKOM
XUMHUU. 3aKOH COXPAHEHUS MAacCChl BEIIECTB; 3aKOH COXPAHEHUS W MpEBpallCHUS
SHEPTrUU TMPU XUMUYECKHX peakiuax. TermoBbie 3(PPEeKThl XUMHUUECKUX PEaKIUi.
TepmoxumMu4eckre ypaBHEHUSI.

CKOpOCTh XMMHYECKOW peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (haKTOPOB.
I'omorenHsle 1 rereporenssle peakuuu. Katanus n katanu3aTtopsl.

OOpatumble 1 HeOOpaTUMBbIE peakluh. XUMUYecKoe paBHOBecue. KoHcTaHTa
XUMHYECKOro paBHOBecUsA. DakTOphl, BIMUSIOMIME HA MOJOXKEHUE XUMHYECKOIO
PaBHOBECHUSA: TEMIIEPATYpa, NABICHUE M KOHUEHTPALUM BEIIECTB, YYAaCTBYIOIIUX B
peakuuu. [Ipunun Jle [laTense.

DnekTpoiuThueckas aucconuanua. CuiibHbIC U clia0ble 3JIeKTPOJaUThl. CTENeHb
mucconuanu. Cpena BOJHBIX PAcTBOPOB: KHCIIOTHAs, HEWTpajbHAs, IIEIOYHAS.
Bonopoansiii mokazarens (PH) pactBopa. 'uaponus coneit. Peakiium nonHoro ooMeHa.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE peaKunm. CreneHb OKHCJIEHUS.
Okucinutens HW BOCCTAHOBUTENb. lIpomecchl OKHCIEHHWST W BOCCTAaHOBJICHMS.
Baxnelme OKUCIUTEIM UM BOCCTAHOBUTENW. MeToa AIEKTPOHHOTO OanaHca.
DJIEKTPOJIN3 pACTBOPOB M PACIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUs BEIIECTB M MX MPEBPAILICHHI:
pa3loKEHUE TIEPOKCHUJA BOJAOPOJA B MPHUCYTCTBUM KAaTAIM3aTOpa, MOJECIH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEACHUE pPEaKIuii MOHHOTO OOMEHA, OMpe/esICHHUE
Cpeabl pPacTBOPOB C IIOMOIIBKD HMHAMKATOPOB, HW3YUYEHUE BIUAHUSA PA3JTUYHBIX
(akTOpOB Ha CKOPOCTh XHUMHYECKOH peaKkIuu W TIOJOXKEHHE XUMHUYECKOTO
PaBHOBECHUSL.

Heoprannyeckasi xummusi.

[Tonmoxenne HemeTamwioB B Ileproanveckoil CUCTEME XMMHUYECKUX 3JIEMEHTOB
J.1. MenpneneeBa U OCOOCHHOCTH CTPOCHUS WX aToMoB. dDu3nueckue CBOHCTBA
HEMETaJUIOB. AJUTOTPOIMS HEMETaUIOB (Ha MpUMeEpe KHUciaopona, cepbl, pochopa u
yriepoaa).

Bonopon. Ilonydyenue, Qusnueckne M XUMHUYECKHE CBOMCTBA: PEAKIHUH C
METAJUIAMU U HEMETAJIAMHU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. | mapuabl. TOIUIMBHBIE
3JIEMEHTHI.

lanorensl. Haxoxaenwe B Tpupoje, CHOCOOBI MONMydeHUs, (PU3NUECKHe u
XMMHUYECKUE CBOMCTBA. ['aoreHoBomopoanl. BaxHeilme KUCIOpOACOAEpKaALIUE
COoeIMHEHHUs TrajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIOCOOBI MOJY4YEHUS
rajgoreHoB. [I[pumMeHeHne rajJjoreHoB U UX COCIMHEHHM.

Kucnopon, o3on. JlaboparopHble W NPOMBINUICHHBIE CIIOCOOBI TOIYYCHUS
kucaopoaa. uzndeckne 1 XUuMUIECKUE CBOMCTBA U PUMEHEHUE KUCIIOPOIa U 030HA.
OKcuapl ¥ MEPOKCUBI.



Cepa. HaxoxxneHnue B mpupoe, CiocoObl MOIyIeHUS, (PU3NIECKUE U XUMHUCCKHE
croiictBa. CepoBomopos, cyabhumasl. Oxcup cepbi(1V), okenn cepri(VI). Ceprucras u
cepHasi KUCIOTHl U X coiu. OCOOEHHOCTH CBOMCTB CEepHOU KUCHOTHI. [IpumeHeHue
CepbI U €€ COCTMHECHUN.

A3zot. Haxoxnenue B mpupo/ie, CriocoObl MoTydeHus, PU3ndecKue i XUMUICCKUE
CBOMCTBa. AMMUaK, HUTpUAbl. OKCUABl a30Ta. A30THUCTast U a30THAs KHUCIOTHI U UX
cod. OCOOEHHOCTHM CBOMCTB a30THOM KHUCHOTHL. [IpuMeHeHHe a3oTa U €ero
COEIMHEHUI. A30THBIE YJIOOpEHHUS.

®ochop. Haxoxnenne B mpUpOAE, CNOCOObI MOMy4YeHUS, (U3UUYECKUE WU
xumudeckue cBorcta. Pochuant u pochun. Oxcunabl hocdopa, hochopHas KUCI0Ta
u e€ conu. [Ipumenenue gpocdopa u ero coennHennii. PocPopHbie y100pEHU.

VYriepon, HaX0XAeHUE B IPUPOJIE. AJIIOTpONHbIe MoauduKanuu. Ouznyeckue u
XUMHUYECKHUE CBOMCTBA IMPOCTHIX BEIIECTB, 0O0pa3oBaHHBIX yriepoaoM. Oxcum
yriepoaa(ll), oxkcun yrnepona(lV), yronsHas kuciaota u €€ coyid. AKTUBUPOBAHHBIN
yrodib, aacopOuus. DymnnepeHsl, rpadeH, yriepojaHblie HaHOTPpYOku. [lpuMeneHue
MPOCTBIX BEIIECTB, 00PA30BAHHBIX YIJIEPOJOM, U €r0 COSTUHECHUIM.

Kpemunii. Haxoxnenue B mnpupojie, CHOCOOBI MOMy4YeHUs, (U3UYECKUE U
xumudeckue cpoiictBa. Oxcun kpemHusi(1V), kpemHueBas KHUCIOTa, CHIIMKATHI.
[IprumeHenne KpeMHus U ero coeanHeHui. CTEeKI0, ero NoJIy4eHnue, BUIbl CTEKIIA.

[Tomoxenne meramnoB B llepuoanueckor cUCTEME XUMHUYECKHX SJIEMEHTOB.
OcoOeHHOCTH CTPOCHMS DJEKTPOHHBIX 000JI0Y4EeK aToMOB MeTauioB. OOmue
¢u3ndeckue cBoiicTBa MeTayuioB. [I[puMeHeHne MeTayioB B ObITY U TeXHHUKE. CIIIaBbI
METAJLJIOB.

DJIEKTPOXUMHUUECKUN Psii HAMPSDKEHUN MeTaiioB. O0IIMe crnocoObl OTyYeHUs
METAJJIOB: THAPOMETAILTYPTHUsl, MUPOMETAIUTYpPrus, eKkTpomeTamutyprus. [lonstue o
KOppo3uu MeTaJiioB. CriocOOBI 3aIIUTHI OT KOPPO3UH.

O6mrass xapakrtepuctuka wmetaioB |A-rpynmer  [lepuogudeckoit cuctembl
XUMHUYECKUX 3eMeHTOB. HaTpuii u kanuii: noimydeHue, PU3NYECKUe U XUMUYECKUE
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAMHEHUM.

O6mas xapakrepuctuka wmetamwioB |lIA-rpynner Ilepuogudeckoit cuctembl
XUMHUYECKUX dJIEMEHTOB. Maruuii 1 KanbIuil: moaydeHne, Gu3niecKue U XUMHUIECKUE
CBOWCTBA, NMPUMEHECHUE NPOCTHIX BEIIECTB U UX COeAMHECHUH. JKECTKOCTH BOIBI U
CrocoObI €€ YCTpaHEHHUS!.

AJIOMUHUNA: TOJydYeHUE, PU3NYECKHE W XUMHUYECKHE CBOMCTBA, NMPUMEHEHHUE
MPOCTOTO BEIIECTBA M €T0 COeANHEHNI. AM(OTEepHBIE CBOWCTBA OKCHA U THAPOKCUIA
ATIOMHUHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHUS.

OO6mrast  xapaktepucTuka MeTaioB  1oOouHblx  moarpynm  (b-rpymm)
[leproauyeckoil CUCTEMbI XUMUYECKHUX AJIEMEHTOB.



dusnveckue U XMMHUYECKHE CBOMCTBA XpoMa U ero coenauHeHuid. OKCHUIBI U
ruapokcuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomartbl, UX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMEHEHHE Xpoma.

DOU3NYECKME U XUMAYECKUE CBOMCTBA MapraHiia U €ro COeAMHEeHN. Baxkueimmue
coemqunenuss mapranma(ll), wmapranma(lV), wmapranma(Vl) wu  wmapranma(VIl).
[lepmaHranat Kanus, €ro OKUCIUTEIbHBIE CBOKCTRA.

Pu3nuecKkue M XUMHUYECKUE CBOMCTBA Kejie3a U €ro coeauHeHuid. OKCHIBL,
ruapokcuasl u conu xene3a(ll) u xxenesa(lll). [Tonyduenne u mpuMeHeHHE Keaeza U
€ro CIUIaBOB.

Du3nYeCKne U XMMHYECKHE CBOMCTBA MeIHu W €€ coenuHeHuil. [lomydyenune u
MIPUMEHEHUE MEIU U €€ COSAMHEHUM.

[uuk: mnomyyeHue, QU3MYECKHME W XUMHUYECKHE CBOMCTBA. AMdOTEepHbIE
CBOMCTBA OKCHJIa U TUJIPOKCHJA LMHKA, TUAPOKCOKOMILIEKCH LUHKA. [IpruMmeHeHune
IMUHKA U €r0 COCANHCHUIA.

DKCIEepUMEHTAbHBIE METO/Ibl U3YUYEHUSI BEIIECTB U UX MPEBPAICHUMN: U3yUCHHE
00pa3IoB HEMETAJJIOB, ropeHue cepbl, ¢docdopa, xene3a, MarHus B KHUCIOPOJE,
M3yYEHHE KOJUIEKIMH «MeTamibl M CIUIaBbl», B3aWMOJICUCTBUE IIEJIOYHBIX H
IIEJIOYHO3EMENBHBIX ~ METAIOB  C  BOJOM  (BO3MOXHO  HCIOJIb30BAHHE
BHJICOMATEPHUAJIOB), B3aMMOJCHCTBUE IIMHKA W >Kejie3a C pacTBOpaMHM KHCJIOT H
ieI04ei, KaYeCTBEHHbIC PEAKIIMM Ha HEOPraHWYECKHEe aHUOHBI, KATUOH BOAOPOJAA U
KaTUOHBI METAJIJIOB, B3AMMO/ICMCTBUE TUAPOKCUIOB ATFOMUHHUS U IMHKA C PACTBOPAMHU
KUCJIOT M ILIEJOYEH, pelIeHUEe SKCIEPUMEHTAIBHBIX 337a4 Mo TemaM «l'amoreHsn»,
«Cepa u e€ coequHEeHU», «A30T U Gochop U UX COeAUHEHUN, «MeTallIbl TJIABHBIX
noArpynim», «MeTtaibl TOOOYHBIX TOATPYIII.

XUMHSA U KU3Hb.

Ponp xuMuu B obGecriedeHnH yCTOMYMBOTO pa3BUTHS denoBedecTBa. [loHaTue o
Hay4YHBIX METOJIaX IMO3HAHUS W METOJ0JIOTMM HAY4YHOTO HuccienoBanus. HayudHbie
MPUHLUIBI OPraHU3alMd XUMHUYECKOT0 MPOU3BOJACTBA. [IpOMBINIEHHBIE CHOCOOBI
MOJYYCHHsS] BaXKHEUINIMX BEIIECTB (HAa HpUMEpe MNPOU3BOJCTBA aMMHUaKa, CEPHOM
KHUCJIOTHI, Me€TaHoJia). [IpoMbIlIeHHbIE CIOCOOBI TOJYYEHUsSI METAJIOB U CILIABOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOUIEW CPEAbl U €ro MOCHeACTBUA. Poinp Xxumun B
o0ecTieYeHUN YHEPIeTHICCKON 0€30IMaCHOCTH.

XuMusi H  3I0pOBbE 4enoBeKka. JlekapcTBeHHble cpexncrtBa. IlpasBuiia
HCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XUMUN B pa3BUTUU MEAUITUHBI.

XvMHSI TIUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe M00aBku. Poms xumuu B
oOecrieueHny UIIEBOM 0€30MMacHOCTH.

Kocmernueckne u mapdromepHbie cpeacTtBa. beitoBas xumms. [IpaBuia
0€30MacHOr0 UCMOIb30BAHMS MPENapaToB OBITOBOM XMMHUHU B MTOBCETHEBHOM KU3HHU.



XuMusg B CTPOUTEIBCTBE: BAXKHEUINIME CTPOUTENIbHBIE MaTepuaibl (ILIEMEHT,
OCTOH).

XuMHUSl B CeJIbCKOM X03sicTBe. OpraHu4ecKrue U MUHEpaJIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalbl, KpPackKH, CTEKJIO, KepaMUKa.
Marepunainsl 11 35eKTpoHUKU. HaHoTeXHONMOTMA.

Pacuérnblie 3anaumn.

Pacuérel: Macchl BellecTBa WiM OOBEMA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM 00BEMY OJJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MacChl
(0OBEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMU, €CIIM OJHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bE€Ma, KOJIMUECTBA BEUIECTBA) MPOAYKTA PEaKIMU, €CIIM OJHO U3
BEIIECTB JaHO B BUJE PACTBOpa C ONMPEACIEHHOW MACCOBOWM JOJIEW PACTBOPEHHOTO
BEILIECTBA, MACCOBOU AO0JIA U MOJISIPHOW KOHILIEHTPALIMKM BEIIECTBA B pPacTBOPE, JIOJIH
BBIX0/Ia IPOJAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexXnpeaMeTHBIX CBS3€H MPU U3y4EeHUU OOLIEH M HEOPTraHUYECKON
xuMud B 11 Ki1acce oCcyiiecTBIseTCS Yepe3 UCTOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
Hay4HBIX MMOHATHH, TaK U MOHATHI, IPUHATHIX B OTIEIbHBIX IPEAMETAX ECTECTBEHHO-
Hay4YHOTO IIMKJIA.

OO0mue ecTecTBEHHO-HAYyUHbIC TMOHATHS: SIBIICHHE, Hay4YHbIM (DakT, TUIOTE3a,
TeOpus, 3aKOH, aHalIu3, CUHTE3, Kiaccu(ukaiusi, MepUuoOJUYHOCTh, HAOJIOJICHUE,
M3MEPEHUE, IKCIEPUMEHT, MOJENb, MOJICJINPOBAHHUE.

®u3uka: MaTepusi, MUKPOMUP, MAKPOMHP, aTOM, 3JIEKTPOH, MIPOTOH, HEUTPOH,
WOH, W30TOIIbI, PaJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YpOBEHb, BEIIECTBO,
TeNo, OOBEM, arperaTHOE COCTOSIHUE BEIEeCTBA, HJACANbHBIN Ta3, (U3NYECKUE
BEJIMYUHBI, €IUHULIBI U3MEPEHUSI, CKOPOCTb, SHEPTHSI, Macca.

buonorus: kierka, opraHusM, 3KocucTeMa, omocdepa, MeTaboJIM3M, Makpo- U
MUKPOAJIEMEHTBI, O€JIKH, >KUPBI, YIJIEBOJbI, HYKJICHHOBBIC KHUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB ¥ TOTOK YHEPTUH B IKOCUCTEMAX.

I'eorpadusi: mMuHepanabl, TOpHbIE TOPObI, TMOJE3HbIE HCKOIMAEMbI€, TOIUIMBO,
PECYPCHI.

TexHoJIOTUs: XUMHUYECKAs] MPOMBIIUIEHHOCTh, METAJUTyprusi, CTPOUTEJbHBIC
MaTepualibl, CEJIbCKOXO3SIIICTBEHHOE NPOU3BOJCTBO, IMHUILEBAasi MPOMBIIUICHHOCTD,
(hapmarieBTHUECKasl MMPOMBIIICHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX MPErnapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHUaOB, JJEKTPOHHAS MPOMBIILICHHOCTD,
HaHOTEXHOJIOTUHU.

TEMATHUYECKOE IINTAHUPOBAHHUE KYPCA

KoanuecTBo 4acoB




Ne HaumenoBanue pa3jaeiioB Kontpo JyekTpoHHbIe (HU(PPOBBIE)
n/n U TeM NPOrpamMMmbl Bcero JbHbIE o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI
Pa3znea 1. TeopeTuueckue 0CHOBbI XUMHH
Aknacc:
CTpOCHI/Ie aToMma. https://www.yaklass.ru/p/hi
Ilepronnueckuii 3aKOH U mija/11-klass/osnovnye-
1.1 [Tepuoanueckas cucrtema 6 poniatiia-i-zakony-khimii-
XUMHYECKHX IJIEMECHTOB I[ 6931691/sovremennaia-
U. Menpeneesa model-stroeniia-atoma-
6936621
Aknacc:
https://www.yaklass.ru/p/himij
a/11-klass/khimicheskaia-sviaz-

19 CrtpoeHnue BemecTna. 11 1 i-stroenie-veshchestva-

MHoroo6pasue BelecTB 6927604/elektronnaia-priroda-i-
tipy-khimicheskoi-sviazi-
elektrootritcatelnost-6926170
Al knacc:
https://www.yaklass.ru/p/himij
a/11-klass/khimicheskaia-

1.3 XUMHUUYECKUE PEAKIIH 16 1 kinetika-6995740/klassifikatciia-
khimicheskikh-reaktcii-po-
raznym-priznakam-6964758
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Pa3pnen 2. Heopranmueckass xummst
flknacc:
https://www.yaklass.ru/p/himij
a/11-klass/kharakteristika-

2.1 Hemetamnnt 18 1 nemetallov-
7269055/khimicheskie-
elementy-nemetally-6852268
flknacc:
https://www.yaklass.ru/p/himij

99 N S— 17 1 a/11-klass/kharakteristika-

metallov-7200709/metally-
obshchie-svoistva-metallov-
7183914
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OBILIEE KOJIMYECTBO YACOB

68 4
I10 ITPOIT'PAMME

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA

* Xumus, 11 xmace/ Epemun B.B., Ky3emenko H.E., JIpo3noB A.A., JIlynun B.B.;
nox penakimeit Jlyauna B.B., O61mecTBo ¢ orpaHHYe€HHON OTBETCTBEHHOCTHIO
«JIPODA»; AkunonepHoe obiiectBo «M3narensctBo «IIpocseiieHne»




