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MNOACHUTEJBHASA 3AIINCKA

PaGouyas mporpamma cocraBJieHa HA OCHOBE:

- ®enepanbhbiii 3akoH «O0 obpazoBanuu B Poccuiickoit denepannmy ot
29.12.2012 Ne 273-®3 (¢ UBMEHEHUSIMU U IOTIOJIHEHUSIMHU )

-IIpuka3 MunncrepcrBa npocsemenuss PO ot 12 asrycra 2022 r. Ne 732 "O
BHECEHMHM W3MEHEHUU B (QeAepalbHblii TOCYIapCTBEHHbIH 00pa30BaTeNbHbIN
CTaHAApT  cpenHero  oOmero  oOpa3oBaHMs,  YTBEPXKICHHBIM  MPUKA30M
MununctepcTBa obpazoBanus u Hayku Poccuiickoit @eneparnuu ot 17 mas 2012 r.
No 413"

- @epgepanpHas oOpa3oBarenbHas MporpaMma  CpeaHero  oOLIero
oOpa3zoBaHus, yTBepXkjaeHa npukazoM Munnpocsemenuss Poccun ot 18.05.2023
mox Ne 371)

- IlocraHoBiienne ['7aBHOrO TOCYZAapCTBEHHOTO CAHUTAPHOIO Bpada
Poccuiickoit @enepartuu ot 28 ceHtsiops 2020r r. N 28 «OO0 yTBepxkAcHUU
CanlluH 2.4.3648-20 «CaHUTapHO-3MIUJIEMUOJIOTHYECKUE  TpeOOBAaHHUS K
OpraHu3alysIM BOCIUTAHUS U OOYYEHHS, OTIbIXa M O3JI0POBICHUSA JETeH WU
MOJIOZISKH»  (3apeTUCTPUPOBAHO  MUHHCTEpCTBOM  IocTuliud  Poccuiickoi
deneparun 3 mapta 2011 18.12.2020r., peructparmonnsiii N 61573)

- [lopsimok opraHu3anyu ¥ OCYIIECTBICHUST 00pa30BaTEIbHOMN ACSITEIBHOCTU
10 OCHOBHBIM 00III€OOpa30OBaTEIBHBIM IpOorpaMMaM - 00pa3oBaTeIbHBIC
porpaMmMbl Ha4aJbHOTO OOIEro, OCHOBHOTO OOINET0 U CPEIHETO OOIIeTro
obpazoBanus ( Ilpuka3z MunucrepcrBa npocsemenus Poccun ot 22.03.2021 Ne
115, 3apeructpupoan MunucrepctsoM roctuiiri PO 20.04.2021r. Ne 63180)

- ITpukaz Munnpocsenienus Poccuu ot 21.07.2023 N 556 "O BHeceHuu
n3meHeHuil B npuioxkenus N 1 u N 2 x npukasy MuHuctepcTBa npoCBeIEHUS
Poccuiickoii @enepanun ot 21 centsops 2022 r. N 858 "OO yrBepxkaeHun
dbenepanbHOro TMEpeyHs Y4YEOHUKOB, JOMYIIEHHBIX K HCIOJb30BAHUIO TIPU
peanu3aldd HMMEIOIIMX TOCYJAapCTBEHHYIO aKKpPEAUTALMI0 00pa30BaTelbHbIX
mporpaMM HAYaJbHOTO OOINEero, OCHOBHOTO OOIIEro, CpemHero OOIIero
oOpa3zoBaHuUsI OpraHU3alUsSIMU, OCYILIECTBIISIOIIIUMU 00pa3oBaTeNbHYIO
JEATeNIbHOCTh, W YCTAHOBJICHUSI  NOPEAEIIbHOTO  CpPOKAa  HCIOJIb30BaHUs
WCKITIOUCHHBIX yueOHnKoB" (3apeructpupoBano B Muntocte Poccun 28.07.2023 N
74502)

- OcHoBHast oOpazoBatenbHass nporpamma COO MBOY «KmroueBckas
COL».

- YcraB MBOY «Kirouesckass COLLD



[IporpammMa 1O XWMHM Ha YpOBHE CpemHero obmero o0pa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasibHOM 00pa30BaTENbHONW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusax Poccuiickoi
®denepanuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TONOXKeHH «Crtparerun pa3BUTHS BocOuTaHud B Poccuiickoit
®enepanuu Ha niepuon 1o 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOmieil ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOYUaIOLIUXCs CPEICTBAMU
yuebHoro npeameta «Xumush» 111 10—11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJIEpKaHMsl, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHWMHUYECKOE oOpa3zoBaHue, NOJIy4aeMOe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHMS. OTH ILIEHHOCTH KacarTcs
MO3HAHMS 3aKOHOB NMPUPOAbI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
30POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMmMuyeckoe o00Opa3zoBaHUE
oOydJarommxcsi Ha YpOBHE CPEIHEr0o 00IIero oOpa3oBaHUs CpeCTBaMU YyYEOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOrO ONpENESIEHbl B
nporpaMMe MO XUMHH C Y4€TOM crneun(uKd HayKd XUMHM, €€ 3Ha4eHHs B
NMO3HAHUU TPUPOJLI U B MaTEPUAIbHOW U3HHM OOIIECTBA, a TaKXke C Y4ETOM
oOlMX 1efaed W MPUHLMIOB, XapaKTEpU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumu.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILIICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUPE Kak O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (HOopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXaoro ujeHa oOmectBa. CoBpeMeHHas XMMHA Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIOYEHHUS B JKU3Hb COLUYMA, MPOAOJIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJI€P>KaHMsI KOTOPBIX SIBJIAIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XHUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONPEIENEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeJCcTaBlICHU O cTpoeHuHu BemecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX MO3HUIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M INPUMEHEHHH, a TAKKE O XUMHUYECKHX PEaKIUIX, UX CYLIHOCTH U
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMH HayKaMM, PacKpbIBaIOT €€ POJIb B IIO3HABATEIBHOM M IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEW, KPUTUYECKH OCMBICIHMBATh MH(OpPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCA MHPOBO33PEHYECKONW OCHOBBI JIJISI NOHHUMAaHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOTr0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BEIIECTB WX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pEelIeHUs] MPOTUBOPEUYMI MEXIy HOBbIMH (haKTaMU U TEOPETUYECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OOy4YaromMxcsi NPHUHATHIE MNPOrpaMMOM IO XUMHUU MOJAXOJbl K OIPEAEIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCaJbHBIX Y4YeOHBIX JACHCTBMI, HMEIOMMX 0a30Boe 3HAUYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMaIK, HEOOXOIUMBIX JIsi MPUOOPETEHHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH OMPEACIICHUN
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KyJbTypbl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistrOTCA:

e (opmMupoBaHWE CHUCTEMBl XUMHUYECKHX 3HAHUH KaK  BaKHEHUIIICH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXaT KIIOYEBbIe MOHATHUS, (PYyHIaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHUE C UCTOPHEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHHe U pa3BUTUE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEUIECTB M XUMHYECKHX peakUuud, HEOOXOJUMBIX Uil HpUOOpETEHHUS
YMEHHUN OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUM,
MMEIOIINX MECTO B IPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUU U CIOCOOOB ACATEIBHOCTH, CBA3aHHBIX C HAOIIOIEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTA, COOJIOJIEHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BeIeCTBAMM.

Hapsny ¢ 3Tum, coaepkaTenbHasi XapaKTepUCTHKA LIEJIEW U 3a7a4 U3YUYEHUS
IIpeIMETa B IPOrpaMMe 10 XUMHUH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IPHUOPUTETAMHU B CHCTEME CpelHero oodmiero odpazosanus. CerojHs B
NpenoJlaBaHul  XUMHM B OoJibIIE  CTENEeHH OTHAETCS  MPEANOYTEHUE
IPAKTUYECKONM KOMIIOHEHTE COJEp)KaHHs OOydeHHus, OPHUEHTHUPOBAHHON Ha
NOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3alyy, BJIaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSIMH aKTUBHOTO TMOJIYYEHHS] 3HAHUU M NPUMEHEHUS UX B PEalbHOW >KU3HU
JUTSL peLIeHUs TPaKTUYECKHUX 3a/1ay.

B cBA3M C 3TUM IpU U3y4YEHUM NpeaMera «XHMHsD JIOMUHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKUE LENH U 33J]a4H, KaK:

ajanTtaius 00y4aroluXxcsl K YCJIOBHSIM JUHAMUYHO Pa3BUBAIOLIEIOCS MHUPA,
dbopMHpOBaHHE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHHe y OOYyYalOIUMXCS  KJIIOYEBBIX HABBIKOB  (KIIOUYEBBIX
KOMIIETECHIIUI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE [UJIsl Pa3IU4HbIX BHJIOB
NeATEeTLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOUMBIX I TMPUOOPETEHHs OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAaeT
BAXHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKHUX
MPOLIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELLY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMU, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIONB30BaAHUS, TIOTIOTHEHUS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOIIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HAay4YHbIC
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oomiero odpazoBaHusi, cocrabisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUN dIeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000104Ka. DHEPreTU4ecKue ypOBHU, TOAYPOBHH. ATOMHBIE opOuTamy, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl 3JIEKTPOHOB MO OpOHUTAIIM B aTOMax
AJIIEMEHTOB MEPBBIX YETHIPEX NEPHOOB. DNEKTPOHHASI KOHPUTYpaLKs aTOMOB.

[lepunonnuecknii 3akoH U Ilepruonuyeckas cucTeMa XUMUYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U I[lepnoamyeckoi cucTeMbl
xuMuueckux anemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHMYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPyIIaM M MEepHUOIaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAyKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbl XHMHYECKON CBS3U
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, MOHHAs, MeTajuimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JIOHOPHO-
akuentopHsiil). Bomopomnas cBsi3b. BalleHTHOCTh. DNEKTPOOTPUIIATENHHOCTD.
Crenenb okuciieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIDHOTO  CTPOEHUsS.  3aKOH
ITOCTOSTHCTBA COCTABA BELIECTBA. [HIIbI KPUCTAJUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIX cucteMax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 1011 BEeCTBa B pacTBOPE.

Knaccuduxanus HEOPraHUYECKUX COETMHEHU . Howmenknatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peaknusa. Kimaccupukanmss XUMHYECKMX — peakiuii B
HEOPraHWYECKOM M OPraHMYeCKOM XHMHH. 3aKOH COXPAHEHMsI MAcChl BELIECTB,
3aKOH COXPAHEHMS U MPEBPALICHUSI YHEPTUU MTPU XUMHUECKUX PEAKIIMSIX.

CKOpOoCTh peakiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XuUMHUYECKOe paBHOBecue. @DaKTOpbl, BIMSIOMIHAE HA COCTOSHUE
xuMu4deckoro pasHosecus. [Ipunnun Jle Ilarense.

OnexTponutuyeckas aucconuaius. CuiabHbIe U cinalblie 37eKTpoauTsl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.



OKUCAUTETbHO-BOCCTAHOBUTEIIHHBIE PEAKIUU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPaIllCHUMN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB [[. .
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTANIMYECKUX PEIIETOK, HAOJIIOJCHUE U
OMKMCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3yioKEHUE MEPOKCUIA
BOJIOpOJia B MPUCYTCTBUU KaTalnu3aTopa, OMPE/IeICHUE CPEAbl PACTBOPOB BEIIECTB
C TIOMOINIBI0 YHHBEPCAIBHOTO HWHIWKATOpPA, PEaKIWH WOHHOTO OOMEHa),
MIPOBEJICHUE TIPAKTUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKOUN pEAKIIUN.

Pacuérnbie 3agaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX pEaKIuid, B TOM YHCIE
TEPMOXUMHUUYECKUE PACUETHI, PacyE€Thl C HUCIOJIH30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BELIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxxkenne HemetaimioB B llepuoguueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBONMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XHWMHUYECKHE CBOMCTBA BaXHEHUINMX HEMETAIOB (TaJOreHOB, CEPhl, a30Ta,
dbochopa, yriepoga U KpeMHHMs)) W HMX  COCAMHEHUNH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Meramisl. [lonoxenune meramnos B Ilepuogmyeckon crucremMe XMMHUYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTajuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIuiaBel METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAUIOB (HATpPUM, KaJlui, KaJbIIUi,
MarHui, aJlOMUHMH, ITMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl nmomydeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
U3y4YeHUE KOJUICKINH «MeTayuibl M CIUIaBbl», OOPa3IOB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAILHBIX 3ajad, HAOJIOJEeHHE U OIKCAHUE JIEMOHCTPAIIMOHHBIX U
Ja00pAaTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA ATIOMHUHHUS C pacTBOpaMu
KHUCJIOT U IeJI0Yei, KaYECTBEHHbIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuérbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJMYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,



pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEIIECTB UMEECT MPUMECH.

XuMuA ¥ JKU3Hb

Ponp xuMum B 0OecIieYeHHH 3KOJOTHYECKOM, PHEPreTUUeCKON W IUIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaxX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLINHM.

[IpencraBnennss 00 OOHMMX HAYYHBIX MPUHIUIIAX MPOMBIILICHHOTO
MOJy4YCHHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BELIECTB M MATEPHUATOB. BAXKHEUIIHNE CTPOUTEILHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpAacKH, CTEKJIO, KEpamuKa,
MaTepuabl I 3JNIEKTPOHUKH, HAHOMATECPUAIIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
ya0OpeHus.

XuMHusAd W 3J0pPOBbE YEIIOBEKA: IpaBWiia MCIIOJb30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MaCHOTO WCIIOIb30BaHUS MpernapaToB OBITOBOM XMMHUU
B IIOBCEIHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  H3yUYeHHM oOOImed u
HEOpraHudeckol XuMuu B 11 Kiacce oCyllecTBIAETCS Yepe3 MCIOIb30BAaHUE Kak
OOIIMX ECTECTBEHHO-HAYYHBIX TIOHATHUH, TaK W TIOHATHM, SBIISIOLIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiacCU(pUKAIUsi, IEepUOIUIHOCTh, HAOIIOCHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHHUE, U3MEPEHUE, SIBJICHHUE.

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHB, BEILIECTBO, TEIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3UUYECKHUE BEJIMYMHBI U €AUHUIIBI UX
W3MEPEHHUS, CKOPOCTb.

buomorus: kneTka, opraHu3M, SKOCHCTeMa, Owmocdepa, Makpo- u
MHUKPODJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAeMbI€, TOTUIUBRO,
pECYpCHI.

TexHOmorus: XMMHYECKasi MPOMBIIUIEHHOCTh, METAJLUIYPIrus, MPOU3BOACTBO
CTPOUTEIBHBIX MATEPUAJIOB, CEJIILCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, MHIIECBAS
MPOMBINLJICHHOCTh,  (hapMarieBTUUECKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX TMpenaparoB, MTPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeAMETHBIM W TpeAMeTHbIM). HayuHo-meTonuyeckol OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMM CPEIHEro OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHUCTEMHO-ACSITEILHOCTHBIM IMOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS NpeaAMeTa «XHMHsS» Ha YpPOBHE CPEIHEro
o01iero o0pa3oBaHusl BbIJICICHBI CIEAYIONINE COCTABISIONINE:

OCO3HAHHUE OOYYAIONIUMHUCS POCCHHCKONW TpakAaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CaMOOIIPECIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaroIIMXcsi PYKOBOJICTBOBATHCS B CBOCH
JIEATEIBHOCTH 1IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, MPUCYIIUMHU II€JIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HAJIMYME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTaBHUTh
LEJU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeajaMyd POCCHUUCKOTO TPaKTAHCKOTO OOIECTBa, MPUHATHIMA B OOIIECTBE
HOpMaMH Y  TPaBWIAMH  TIOBEJEHUSA, CIOCOOCTBYIOIIUMH  TMpoIeccam
CaMOITO3HAHUS, CaMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00y4Jarommxcs.

JInyHOCTHBIE pe3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
cOpPMHPOBAHHOCTh OMbBITA TMO3HABATEILHON UM TPAKTUYECKON NIESITEIBHOCTH
OOy4JaroIIMXcs M0 peaju3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAJIBHBIX HOPMax M MpaBUJaX MEXIMYHOCTHBIX
OTHOILIEHHI B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHMUMAaTb W IPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XHMHH, OCO3HAHHUS TOTrO, YTO JOCTH)KCHHSI HAyKH €CThb pe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YEeCTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TNPaBWJI MHAUBUAYAJIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HCCIIEA0BATEIbCKOM
NESITEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodecCruil pa3IuyHOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTUUYECKOTIO MBILLICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JESATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiIeHus] 00 OKpPYKAroIeM MHUpPE KaK O €IMHCTBE MPHUPOILI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KyJIbTYpHI, PEIICHUU TI00aTBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKTIOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MeTtamnpenMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) O0IIeHayYHbIC TTOHSATHS, OTPaKAIONIUe
IIEJIOCTHOCTh, HAyYHOW KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIICA0BaHKE, HAOI0ICHUE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

YHUBEpCalIbHbIC YUeOHBIC NelcTBHs (TIO3HaBaTEIbHBIC, KOMMYHHKATHBHEIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUHOHATBHOU
TPaMOTHOCTH M COIIMATTbHOM KOMITETEHITNH 00YJarOIINXCs;
CHOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKUE 3HAHUS W YHUBEpCAIbHBIC YUCOHBIC
JIEUCTBYS B MIO3HABATEIIHON U COLMAJIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU No3HaBaTeJIbHbIMH
NeCTBUAMM:

1) 6a30BbIe JJOrMUYeCKUe eiiCTBHUSA:

CaMOCTOATENLHO  (opMyIHpOBaTH W aKTyaJIU3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONPENENIATh LENM JCITEIbHOCTH, 3aJaBasi IAapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTAThI ACITEIBbHOCTH C ITOCTABJICHHBIMU LIESMU;



WCIIOJIb30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WUX B3aUMOCBS3b,
WCITOJIb30BaTh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJId KJacCU(PUKAIIMU BEIIECTB W
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJCHHS (MHAYKTUBHBIC, JEIYKTHUBHBIC, TIO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, PEOOPA30BHIBATE MOJICIIBHBIC MPEACTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYecCKas ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEIICHUU Y4eOHBIX TMO3HABATEJIbHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJCJIbHBIC MPE/ICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAy4YHOTO ITO3HAHUS BEIIECTB M XUMHYECKHUX
peaKkuui;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KaueCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIJIT (DOPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATH €ro pe3ynbTaT, (PopMyIupoBaTh
00001IIeHNS ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNbIT YYEHWYECKOM HCCIEeNOBATENbCKOW U MPOEKTHOM
NEATeIIbBHOCTH, TMPOSBISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIIHBHOMY
MOUCKY METOJIOB PEIICHUSI MPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pPa3INYHbIX
METOJIOB TTIO3HAHUSI.

3) pabora ¢ unpopmaumei:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HHOOpManuu (HAy4dHO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHbIE MOCOOUS,
pecypcbl HTepHETa), aHanTu3upoBaTh WH(DOPMAIIUIO PA3IMYHBIX BHIOB U (opM
MpEACTaBICHUS], KPUTUYECKU OIICHUBATH eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEYNBOCT;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHPOpMaLMK, HEOOXOAMMOW sl BBINOJHEHHMS Y4YEOHBIX 3a1au
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaIuu (cxembl, TpaduKy, AUATPAMMBI, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TMPUMEHATh MEXIpeaAMeTHble ((u3nueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpazoBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTENHFHO BBITIOJHEHUS MPENI0KEHHOHN 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU IPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOro MpoekTa u (popMyIHpoBaTh BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, OMpefenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.



HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbie pe3ynbTaThl OCBOCHHA Kypca «OOIIas W HeopraHuyeckas
XUMHSD» OTPaXKaroT:

cOpPMHPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUYECKOHW COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TIO3HAHHH SIBICHUI
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KyJbTYpbl JIMYHOCTH, €€
(yHKIHOHAIBHOM TPAMOTHOCTH, HEOOXOIMMOM JJI pEIIeHUS] IPAKTUYECKUX 3a7a
U SKOJIOTHYECKHM OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKUMX  3HAaHUM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKUI JJIEMEHT, aToM, u3ortom, S-, p-, d-
AJIIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTEIEHb OKUCIICHUS, XUMAUYECKAsI CBS3b
(koBaJIeHTHAas, MOHHAsI, METAJLTHYECKAs, BOJOPOAHAS ), KPUCTAITMYECKasl pEIIETKa,
TUNBl XUMHUYECKHX  PEAKLUH, PacTBOpP, IJIEKTPOJUTHI, HEIJICKTPOIUTHI,
DIEKTPOJIMTHYECKAS] AUCCOLMALNS, OKHCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakluuy, XUMHUYECKOE PaBHOBECHE); TEOPUM M 3aKOHbI (Teopus
AJIEKTPOJUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPaHEHUs MacChl BELIECTB, 3aKOH COXPAHEHMs U NPEBPALICHUSA dHEPIUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMMHH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIUE B OCHOBE INOHUMAHMS NPUYUHHOCTH WU
CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEIAEHUS O CBOMCTBAX,
cocTaBe, MOJIyYeHUH U 0€30M1aCHOM MCMOJIb30BaHUM BaXXHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEPHbIC MPU3HAKUA TOHSITUM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, WCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHSA IMPHU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;

c(hOpMHPOBAHHOCTh YMEHUM HCIOJIH30BaTh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
HEOPTaHUYECKUX BeIIeCTB (yrapHblii Tra3, YIJIEKUCIBIM Ta3, aMMHakK, ramcéHas
U3BECTh, HETAlIEHAs! U3BECTh, IUTHEBAS COMIA, MUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN OMPEENSITh BAJIEHTHOCTh M CTETIEHb OKHCICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsI3M (KOBaJEHTHAsl, MOHHAs, METANINYECKasl, BOJIOPOJHAS) B COSIUHEHUSX, THUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJsipHasi,



MOHHAs, METAJJINYECKAs), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPTaHHUYECKUX
COCIMHCHMI;

chOpMHPOBAHHOCTh YMEHUU YCTaHaBJINBATh MIPUHAJIEKHOCTD
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpEAeNEHHOMY Kiaccy/rpymie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCUbI, OCHOBaHUS,
KHCIIOTBI, aM()OTEPHBIC THAPOKCHUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI MEPHOANIECKOro 3aKkoHa [1.
N. MenneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATHU3UPYIOILYI0, O0OBICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (DYHKIIUU;

cOPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DSJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX JJeMeHTOB |1—4 mnepuonoB llepmonnueckoi cucTeMsl
xumudeckux snemeHToB JI. M. MenneneeBa, WCIONb3ysAd HOHATHA «S-, P-, O-
AJIEKTPOHHBIE opOuTanmy, «3HEPreTUYECKUE YPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH MU3MEHEHUSI CBOWCTB XMMUUYECKUX JIEMEHTOB U UX COCIUHEHUU
o repuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB 1. U.
Menneneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XAMHUYECKHME CBOMCTBA HEOPraHMYECKHUX  BELIECTB  pPAa3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOM CBS3M MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIACCU(UIIMPOBATh XUMHUYECKUE PEAKIHUH IO
pa3IMYHBIM TpU3HAKaM (YUCIYy U COCTaBYy pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
s dexTy peaknuu, U3MEHCHHIO CTEIEHEH OKHCIICHHS 3JIEMEHTOB, O0OPaTUMOCTH
peakiuy, y9acTUIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTABJISTh YpPaBHEHUSI PEAKIUU Pa3IUYHBIX
TUIIOB, TIOJIHBIC U COKpaIIEHHBIC YPaBHEHUS peaKIii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKLIHUU UAYT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOITBEPKIAOIIIEC
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPTaHWYECKHMX BEIIECTB, PACMO3HABATH
ONBITHBIM IMYTEM MOHBI, TPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX
BEILIECTB;

chOPMHPOBAHHOCTh YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIUNA MOCPEIACTBOM COCTABJICHHS AJICKTPOHHOTO OajaHca
ITUX PEaKLi;

c(hOpMHUPOBAHHOCTh YMEHUN OOBIICHATH 3aBUCHUMOCTh CKOPOCTH XMMHYECKOM
pEeakIuu OT PA3IMIHBIX (PAKTOPOB; XapaKTeP CMEMICHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

chOPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHWMHYECKHE TIPOIIECCHI,
JekKale B OCHOBE IPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHaKa, a



Takke C(HOPMUPOBAHHOCTh MPEJCTABICHUNH 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMAaX XUMUYECKOr0 MPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUUCICHHUS C HCIOJb30BAHUEM
HNOHSATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLIECHUM ra3oB
IpU XUMHUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BEMY OJIHOTO M3 YYaCTBYIOIIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3¢ (dekTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl
BELIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(pOpMUPOBAHHOCTh YMEHUN COOJIIOIATH MPaBUiIa MOJIb30BAHUSA XUMHUYECKOM
nocyAoi M J1abOpaTOpHBIM O0OpYJOBaHMEM, a TaKXKe IpaBuwiia oOpallleHus C
BEILIECTBAMH B COOTBETCTBHM C MHCTPYKLUHSIMH MO BBITOJHEHHIO J1a0OpaTOPHBIX
XUMHUYECKHUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHHUI IJAHUPOBaTh M BBINOJHATHE XWMUYECKUH
DKCIIEPUMEHT (pa3j0KEHUE IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONpEJENEHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO YHUBEPCAIBHOIO
WHIUKATOPA, BIMSHUE Pa3IN4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeaKLuHu,
peaklMd MOHHOrO OOMEHAa, KayeCTBEHHbIE pEaKIMU Ha Cyinb(aT-, KapOoHAT- U
XJIOPU/I-aHHOHBI, HA KaTUOH aMMOHMS, PELICHHE SKCIEPUMEHTAIBHBIX 3a7ad I10
teMaM «Metaiey u «Hemeramibl») B COOTBETCTBHM € NPABWIAMHM TEXHUKH
0e30MacHOCTH MPHU OOpAILEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOLMX PEAKIUl U (OpMYyIUPOBATH BBIBOJBI Ha OCHOBE
3TUX PE3YNbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3UPOBATh XHUMUYECKYIO
uH(pOpMaIMIO, MOJY4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTrux);

chOPMHPOBAHHOCT, ~ YMEHHMA  COONIIONATh  TpaBUjia  DKOJOTUUYECKH
1eJIecCO00pa3HOro TOBEAEHUST B OBITY WU TPYAOBOH JEATEIBHOCTH B IIEJIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIIEW MPUPOIHON Cpellbl, 0CO3HABAThH
OMACHOCTh BO3/ICHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEEIEHHBIX BEIIECTB, TOHUMAs
cmbicnt mokazarens IIJIK, moscHATP HAa mpuMepax CHocoObl yMEHBIIEHUS H
IPENOTBPALIEHUS X BPEIHOTO BO3AEHCTBUS Ha OPraHN3M YeJIOBEKa;

Ui 00y4aroUIMXcs ¢ OrpPaHUYECHHBIMH BO3MOKHOCTSIMH 37I0POBbs: YMEHHE
NPUMEHATh 3HAHUSI OO0 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBUIAIIMX OOYy4aloUIMXCA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anmucn XuMHYeCKUX

bopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

11 KVIACC

KoaudecTBO 9acoB

dueKkTpoHHbIe (LM (POBbLIE)

HaumeHoBaHue pa3iesioB U TeM
Ne n/m Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTsbI
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnueckuit
11 3akoH u [lepuoamueckas cucrema 3 bubnmoreka
' XuMu4eckux 3nementos . 1. OK https://myschool.edu.ru/
Menneneesa
12 Crpoenue BeniectBa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl
2.2 Hewmeramisl 1 1
53 CBsI3b HEOPTAHUYECKUX U OPTAHHICCKUX 5
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ 5KU3Hb 4
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
[TPOTPAMME



https://myschool.edu.ru/

IMoypounoe TemaTHyeckoe MIAHHPOBAHHNE

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydeHHsi o0pa3oBaTeJIbHbIC PeCypPChl
padoThI padoTshI

. AToM. XMMHYECKHI DJIEMEHT. . 2109 Bubnuoreka
H3oTomsl. ITOK https://myschool.edu.ru/

, 3aKOH COXpaHEHHUsI MacChl U . 14/ BubnuoTteka
SHEpPrUU B XUMUU ITOK https://myschool.edu.ru/
Ilepnonnueckuit 3aK0H.

5 Pacnpenenenue 31eKTpOHOB B . 21,09 Bubmnoreka
aroMax 3JICMCHTOB MaJIbIX ' IHOK https://myschool.edu.ru
MEePUOJIOB.
[Tonoxenue B [ICXD Bonmopona,

. JJAHTAHOUI0B, AKTHHOUIOB . 28/09 ouoImoTeka
HCKYCCTBEHHO IOJYyYCHHBIX IHOK https://myschool.edu.ru
9JIEMEHTOB

: BaneHTHOCTE U BaJICHTHBIE . 5110 Bubmmoreka
BO3MO>KHOCTH aTOMOB ITOK https://myschool.edu.ru/

A OcHOBHbBIC BUIBI XHMHUUECKOU . 19/10 Bubmunoreka
CBSI3H LIOK https://myschool.edu.ru/
CtpoeHne KpuCTaIoB.

7 Kpucranimyeckue pemerku. 1 19/10

8 KonrponbHas pabora no remMmam 1 1 26/10
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«Baxgeuime XuMU4YeCcKue
MOHSTHS U 3aKOHb», «CTpoeHUE
BEILIECTBAY

KJ'IaCCI/I(l)I/IKaHI/Iﬂ XHUMHUYCCKUX

Bbubianoreka

9 i 9/11
peaxnn ITOK https://myschool.edu.ru
10 CKopocTh XMMHUYECKUX peakLuii 16/11 Bubmorexa
IMOK https://myschool.edu.ru
" Peaknun OBP. Knaccudukauun »3/11 BubmmoTexa
OBP IHOK https://myschool.edu.ru/
XHUMHYECKOE PAaBHOBECHE U
12 CIIOCOOBI €T0 CMETICHHUS 30/11
13 JlucriepcHbIe CUCTEMBI 7/12 bubnmorexa
IIOK https://myschool.edu.ru/
PactBopenne PactBopuMoCTs.
14 KommgecTBeHHas XapakTepuCTHKA 14/12
pacTBOpOB
DNEeKTPOIUTHYECKAS
15 aucconuanus. Bomopoansrit 21/12 bubnmorexa
HOKAa3aTellh. LIOK https://myschool.edu.ru/
16 Peaknun monnoro ooMeHa 28/12
I'mpaponus opraHnyeckux u
17

HEOPraHWYECKUX COCTMHEHUIN



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

XUMHUYECKUE UCTOUYHUKNA TOKA.

18 Psn craHIapTHBIX JIEKTPOIHBIX
IIOTCHIIMAJIOB
Koppo3sust MmeTamioB u ee
19 MPEIyIPExKICHUE
20 DnekTponus
Kontponbnas paboTa 1o pazgeny BuGIHOTeKA
21 «TeOpeTH‘IeCKI/Ie OCHOBBI XUMHUN» HOK httDS//mVSChOO|edUI’U/
OO01mmas xapakTepucTHKa 6HGIIOTeKA
22
MeTainoB. Crutasbl OK https://myschool.edu.ru/
O030p METAUTMYECKHUX DIICMEHTOB BubmHoTexa
23 -
A,B -rpymm ITOK https://myschool.edu.ru/
bubnuortexa
24 Mep.Lunk. TuTaH 1 Xpom IHOK https://myschool.edu.ru/
noIMoTEeKA
IHOK https://myschool.edu.ru/
o5 Oxcuabl ¥ TUIPOKCHIBI METAILIIOB
[IpakTuueckas padorta Ne2
26 Pemenne DkcnepruMeHTaIbHBIX bubmmorexa
3a71a4 110 Teme «MeTambhy ITOK https://myschool.edu.ru/
97 0630p HemeTamioB.CBolicTBa U oubnmoreka

MMPUMCHCHUC BaKHEUIIIUX

IHOK https://myschool.edu.ru/
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HEMCTAJIJIOB

OO6m1ast XxapakTeprucTHKa OKCHJIOB
HEMETAIJIOB U

Bbubmnoreka
ITOK https://myschool.edu.ru/

28
KHCIIOPOIOCOIEPKAIIIX KUCTIOT bubmunoreka
ITOK https://myschool.edu.ru/
Bonopoansie coequHeHus
29 HEMETAJIIOB
['eneTnveckas cBs3b
30 HEOPraHUYECKHX U OPraHUYECKUX bubmunorexa
BEIIIECTB IIOK https://myschool.edu.ru/
[IpakTuueckas padbora Pemienue
31 OKCHEPUMEHTAIBHBIX 3344 I10 bubnnoreka
TeMe «HeMeTably IHOK https://myschool.edu.ru/
XuMus B TPOMBIIIIJIEHHOCTH.
32 [TpyHIHITBI TPOMBILIIEHHOTO bubnnorexa
MIPOU3BOJICTBA ITOK https://myschool.edu.ru/
33 XuUMUS U 310POBbBE. bubmnoreka
IHOK https://myschool.edu.ru/
34 Utorosast KOHTPOJIbHAs paboTa bubnnorexa

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

IOK https://myschool.edu.ru/
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YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O
INPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1.

Pymuruc, I'. E. Xumusa. OcHoBbl o0meir xumuu. 11 xmacc: yueb. ms
obmieoOpasoBar. yupexaenuid: 6a3oBeiii yposens / I'. E. Pymsuruc, @. I'. ®enpaman.

- 12-e m3x. - M. : IIpocBemenue, - 159 c. : um.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

10.

ME apa H.H. Xumusi. Kontponsusie u nposepounsie padotsl. 10 — 11 kmaccsr /

H.H.I'apa. — M.: Jlpoda, 2018 r.

Panmenkuit. A.M. Xumus. Jumakrudeckuii marepuan .10-11 kmaccoB: mocobue st
yauTenen 0omeoopasoBaTenbHbIX yupexaenuit -M.: [Ipocsemienue, 2016- 144 c.
Paneukwuii, A. M. IIpoBepounsie paboTel mo xumuu B 8-11 kiaccax: mocobue ams
yuutens /M. Panenkuii. - M.: [Ipocsemenue, 2021.

Xumus B Tabnunax u cxemax.Mznanue 2-e.CI16.:000 «Bukropus mirocy, 2013.- 96

C.

I'apa H.H., T'abpycea H.U. Xumus. 3agaunuk ¢ «momoutaukom». 10-11 xmaccer -
M.: Ilpocsemenue, 2013r.

[IpumepHass mporpamMma cpeaHero (IOJIHOro) oOmero oOpa3oBaHHUA 10 XUMHH
(6a3oBbIil ypoBeHb). XHUMHA : COOpPHHK HOPMAaTHBHBIX JOKyMeHTOB/ cocT. J.J1.
Huectpos, A.I'. Apkaases.-M.:JIpoda, 2022-112 c.

Kysemenko, M. E. Tectol mo xumuu. 8-11 kmaccel : yuebHoe mocobue / H. E.
Ky3smenko, B. Epémun. - M. : Dx3amen, 2006.

Panenkuit. A M. Xumus. dunaktuueckuir marepuan .10-11 kmaccoB: mocoOue st
yuutesnei odueoOpa3oBaTenbHbIX yupexkaeHui -M.: [Ipocsemenue, 2011.- 144 c.
CaMoe  monHOE  M3JAAHME  THUIOBBIX  BAapUAHTOB  PEANBHBIX  3aJaHUU
EIl'5.2014.Xumus/aB.-coct. A.C.Kopomenko, M.I'. CHactuna.- M.: Actpens, 2022.-
187 c.- (PUIIN).



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

Beenure _ Beenurenannsiehttp:// www.chemnet.ru ['azera « Xumusi» U CaT UIsl yIUTEIS
«41 oy Ha ypoKk XUMHUM»

http://him.1september.ru Equnas xomtekus LIOP: [IpenMeTHass KOIIEKIHS «XUMHS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbIE
skcniepuMeHThl: xumus. Kosieknus Poccuiickoro o0mieo0pa3zoBareabHOTO opraia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickas ouMIinaia niKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckas XuMusi: SJ€KTPOHHBIN YUeOHHUK AJIsl CpeaHEi
IITKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: 3JICKTPOHHBIH yIeOHHK
http://www hemi.nsu.ru OTKpBITBIH KOJIIeK: XUMUS

http://www.chemistry.ru JluctaHIIMOHHAs: OTUMIIMAJA [0 XUMMU:

TGHCKOMMYHI/IKaHI/IOHHHﬁ O6p330B8.T€J'IBHLIfI IMPOCKT



