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AHHOTAIIUS K PABOYEM ITIPOTPAMME YUEBHOI'O IPEIMETA «XAMMSI.
BA3OBbIIl YPOBEHb»

Pabouast mporpamma yueGHoT0 nipeamera «Xumusi. bazoBerit ypoBeHb) (Haee — pabodast
nporpamMMa) pa3paboTaHa B COOTBETCTBUM CO cleAylomed oQUIMaIbHONH IMPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoanuu B Poccuiickoii
denepanuny;

— Ipuxazom MunobpHayku Poccun o1 17.05.2012 Ne413 «OO6 yTBepKaAeHUU
(denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTeIbHOTO  CTaHJapTa  CpelHero  oOIuero
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «OO06 yTBepkaeHUU
denepanbHON 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 00IIero 00pa3oBaHUY;

— CanurapasiMu  TipaBuiiamMu u HopMmamu  CanlluH 1.2.3685-21 «['uruennueckue
HOPMATHBBI U TPeOOBaHMS K 00ecreueHnI0 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakTOpOB cpenbl OOMTAaHUM», YTBEP)KACHHBIMH MOCTAaHOBJICHHEM [ JTaBHOTO roCyJapCTBEHHOTO
canuTapHoro Bpada Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canunrtapueivu  npaBwiiamu  CIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHHU3aIUsM BOCHUTAHHUS W OOYYCHHs, OTIbIXa W O3JOPOBJIICHUS JAETEH H
MOJIOZIEKU», YTBEP>KICHHBIMU IIOCTAHOBJIEHHEM [JIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO
Bpaua Poccuiickoit denepanuu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOTrpaMMBbl cpeaHero oomero oopasoBanus Jlumes Ne 369,

Pabouas mporpamMma obecreunBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
00pasoBaTenbHON MPOrpaMMBbl cpeHero oomero oopasoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— TlosicHUTENBHYIO 3aIIKUCKY;

— [lnanupyemble pe3ynbTaThl OCBOCHUS Y4eOHOTO IPEIMETA;
— Copneprxanue yueOHOT0 peIMeTa;

— TemaTnueckoe miiaHUPOBAHUE.

Pabouas nporpamma siBIsIeTCS 4aCThIO OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHETO
obmero o6pa3oBanus Jlumess Ne 369, mnpunsaToi pemenueM [lemarormueckoro coseTa
Jluues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBEepkACHHOM MPHUKA30M JTUPEKTOpA
JIunest Ne 369 ot 01.09.2023 Ne 75/21-ox.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
MIPOTPaMMBI CPETHETO O0IIero 00pa3oBaHuUs

JIunest Ne 369, npunsToit pemenuem [lemaroruaeckoro
coserta Jluriest Ne 369 (nporokoi ot 29.08.2023 Ne 1),
yTBeprkaAeHHOH mpuka3om ot 01.09.2023 Ne 75/21-ox
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IHHOACHUTEJBbHAA 3AIINCKA

[IporpaMma 1o XMMHU Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHHs pa3padoTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit
®deneparnumny, TpeOOBaHUN K pe3yIbTaTaM OCBOCHHUS (eliepaibHOi 00pa3oBaTeIbHON MPOrpaMMbl
cpennero  obmero obpaszoBanus (DPOIlI  COO), mnpencraBieHHbIX B DenepalbHOM
rocyaapcTBeHHOM oOpaszoBatenbHoM cranaapre COO, c¢ yuérom Konnenuuu npenojaBaHus
yaeOHOro mpeamera «XuMHsS» B 00pa30BaTENbHBIX OpraHu3aiusax Poccuiickont ®denepannw,
peanu3yonux OCHOBHBIE 00pa30BaTeIbHbIE TPOTPaMMBbI, 1 OCHOBHBIX IMOJIOKeHUH «CTpaTeruu
pasBuTusa Bocriutanusi B Poccuiickoit ®denepannu Ha mepuon mo 2025 roma» (Pacmopspkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0IOB K pa3pabOTKe MpOrpaMMbl MO XHMMHHU, K OINpEAeNIEHUI0 o0Ien
CTpaTeruy 0O0y4eHUs, BOCIIUTAHUS M Pa3BUTHUA O0YYAIOMIUXCS CPEICTBAMU y4eOHOTO MpeaMeTa
«Xumust» ns 11 xkmaccoB Ha 6a30BOM ypOBHE COCTABWIIM KOHIIENTyaldbHbIE mojoxeHus OI'OC
COO o B3auM000yCIOBIEHHOCTH LIEJIEH, COEpKaHMs, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHMA K
YPOBHIO IOJATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHHE, TOIy4aeMoO€ BBITYCKHMKaMHU 00Ieo0pa3oBaTeNbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThio HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpILAIOIIMM 3TallOM pPEANM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUYEBBIX
[IEHHOCTEH, MPUCYIIUX IIETOCTHOM CUCTEME XUMHUUYECKOT0 00pa30BaHMs. DTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJBI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOIICH KyIbTYphl YEIIOBEKa, a
TaKk)Ke SKOJIOTMYEeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 370POBBI0 U MPUPOTHON cpere.
Peanusyercs xumudeckoe oOpa3oBaHuHe OOydYalOUIMXCS Ha YPOBHE CpeaHero oOIiero
o0pa3oBaHMs CpeACTBAMH y4eOHOro mpeameTa « XUMHUs», COJAepKaHUue U MOCTPOEHHUE KOTOPOTro
ompefieNieHbl B MPOrpaMMe MO XUMHUHU C Y4€TOM crelu(UKN HAayKd XUMHH, €€ 3HAYCHUS B
MO3HAHUM MPHUPOJBI U B MaTepUaNbHON JKM3HU OOIIECTBa, a TaKKe C yuy€TOM OOIIMX Lened u
OPUHIUIOB, XapaKTEPU3YIOLUIMX COBPEMEHHOE COCTOSHHME CHCTEMbI CpEIHEro oOIIero
obpazoBanus B Poccuiickoii ®deneparum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTPAeT 0COO0YIO pOJib B COBPEMEHHOU
[IMBWJIN3AIMHU, B CO3JIaHUHM HOBOHW 0a3bl MaTepuanibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJl B
(dbopMHpOBaHUE PAIIMOHATILHOTO HAYYHOTO MBIIUIECHHS, B CO3JJaHKE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe Kak 0 €IMHCTBE MPUPOJIbI U UeloBeKa, KOTopoe GOopMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'O COCTaBa OKPYXKAIOUIETO MHUpPA, OCO3HAHMSI B3aMMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHo B3aUMOJEHCTBYsST C JPYrMMU €CTECTBEHHBIMM HayKamMH, XHMHS CTajia
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIMMBIM YCJIOBHEM YCIEIIHOTO Tpyna M
KU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XUMUS KaK HayKa CO3HWAaTelbHas, Kak HayKa
BBICOKMX TEXHOJIOTM HaIlpaBJIeHa Ha pelleHue II00aTbHBIX MpoOJieM YCTOWYMBOTO pPa3BUTHUS
YeII0BEYECTBA — CHIPhEBOM, IHEPTCTHUUECKOM, MUIIIECBON, IKOIOTUYECKON 0€30IaCHOCTH M OXPaHbI
310pPOBBSI.

B cootBercTBUM ¢ OOIMMH LENIMH M MPUHLIUIAMU CPEIHEro 00Iero odpa3zoBaHus
coJlepkaHue mpeamera «XHUMHs) OPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOUIEKYIbTYpPHYIO
HOJTrOTOBKY 00yYaroImuXcs, HEOOXOAUMYIO UM JUIs BBIPAOOTKM MUPOBO33PEHUECKUX OPUEHTHPOB,
YCIIEIIHOTO BKJIFOUEHUS B J)KU3Hb COLIMYMa, IPOAOHKEHUS 00pa30BaHMsI B Pa3IMYHbIX 00IaCTSX,
HE CBSI3aHHBIX HENOCPEACTBEHHO C XUMHUEH.

CoCTaBIsIOMMM MpeaMeTa «XUMH» ABIIETCS 0a30BbIN Kypc «O011ast 1 HeopraHu4YecKas
XUMUS», OCHOBHBIM KOMIIOHEHTOM COJIEp)KaHUSI KOTOPBIX SIBISIOTCS OCHOBHI 0a30BOW HAYKH:
CHUCTEMa 3HAHWH MO HEOPTraHWYECKOW XMMHUH (C BKJIIOYCHHEM 3HAHWK W3 OOIIEH XUMHH).
dopMupoBaHUE TaHHON CHCTEMbI 3HAHUH MPU U3YyUCHUHU IIpeaMeTa 00ecrieunBaeT BO3MOKHOCTh
pPaccMOTpEHHs] BCETO MHOT0OOpa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTHUN, 3aKOHOB U TEOPHA
XUMUU.



Crpykrypa comepxaHusi kypca «OOmas u HeopraHudeckas XuMus» chopMmupoBaHa B
nporpaMMe Mo XMMHUHU Ha OCHOBE CHCTEMHOTO MOJXOJa K M3YYEHHI0 y4eOHOro marepuaia u
OoOyCIIOBJICHA  HCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHEM 3HAHWA Ha  OMPEJeNEHHBIX
TEOPETUUECKUX YPOBHSIX.

[Ton HOBBIM yTJIOM 3peHHs B mpeamere «XuMus» 0a30BOTO YPOBHsI paccMaTpUBaETCs
M3YYECHHBIII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMsI TEOPETUUECKHM MaTepuanl u
dakTosornuecKre CBEACHHS O BEUIECTBAX M XMMHUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HeopraHuyecKass XUMHUS» 00ydarolIUMCs MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATH
3HaUEHUE TEPUOJAMYECKOTO 3aKOHA C OOIMIETEOPETUYECKUX M METOAOJOTHYECKHX MO3UIHUH,
IyOKe TOHSATh HCTOPUYECKOE HM3MEHEHHE (YHKIIMI STOTO 3aKoHa — OT 000O0Imaromer 10
OOBSICHAIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucteMa 3HaHUN O BaKHEHIIUX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTA M 3aKOHOMEPHOCTSX MPOTEKAHUS
JOTIOJTHSIETCS DJIEMEHTAaMHU  COJAEPKAHMSI, UMEIOUIMMH KYJIbTYPOJIOTHUYECKUI U MPUKIIaTHOU
XapakTep. DTHU 3HAHUS CIIOCOOCTBYIOT MOHMMAHUIO B3aMMOCBSI3M XMMHH C APYTUMU HAYKaMH,
PacKpBIBAIOT €€ pOJib B IO3HABATENbHOM 1 MPAKTUYECKOM AeATeIbHOCTH YelIOBEKa, CIOCOOCTBYIOT
BOCTIMTAHHIO YBAKEHUS K MPOIECCY TBOPUECTBA B 0OJIACTH TEOPUHU U IPAKTHUECKUX MPHIIOKCHUAN
XUMHH, MOMOTAlOT BBIMTYCKHUKY OPHEHTUPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX
npo0iieMax, CBSI3aHHBIX ¢ XUMHEH, KpUTHYECKHA OCMBICIIMBATh HH(OPMAIIUIO U IIPUMEHSTH €€ s
MOTIOJIHEHUSI 3HAHUHN, PEICHNUs UHTEIJICKTYaJIbHBIX U SKCIIEPUMEHTAIbHBIX UCCIIEeI0BATEIbCKIX
3amad. B 1memom comepkanme y4deOHOro mpenmera «XHUMHs JIaHHOTO YpPOBHS H3y4eHUS
OpUEHTUPOBAHO Ha (QOPMHUpPOBAHUE Y OOYyYalOMIMXCSd MHPOBO33PEHUYECKON OCHOBBI JIs
NOHUMaHUS (UIOCOPCKUX HICH, TaKUX KaK: MaTepHallbHOE €JUHCTBO HEOPTaHUYECKOTO U
OpPraHMYECKOT0 MHpa, OOYCIOBIEHHOCTh CBOMCTB BEUIECTB WX COCTABOM U CTPOCHHUEM,
MO3HABAEMOCTh MPUPOJIHBIX SIBJICHUN MYyTEM SKCHEPUMEHTA U PEUICHUS MPOTUBOPEUUN MEXKIY
HOBBIMU (DaKTaMH U TEOPETUUYECKHUMH IPEINOCHUIKAMH, OCO3HAHWE POJU XMUMHUH B pEIICHUU
IKOJIOTMYECKUX TPOOJieM, a Takke MpoOieM COepeKeHUsS IHEPTeTUYECKUX PECypCOB, CBHIPBS,
CO3/1aHUSI HOBBIX TEXHOJIOTUN U MaTepUaIOB.

B mnnane pemieHus 3amad BOCHUTAHUS, PA3BUTHS W CONMAITU3AINN OOYUYAIONTUXCS
OPUHSATHIE MPOTPaMMON MO XUMHUHU TMOJXOAbl K ONPEICNICHUI0 COIEP)KAaHUS W MOCTPOCHUS
npeaMeTa MpeaycMaTpuBaloT (OPMHUPOBAHHE YHUBEPCATBHBIX YUEOHBIX JCUCTBUN, UMEIOITUX
0a30BoOe 3HAUEHUE I PA3IUYHBIX BUAOB JIEATEIBHOCTH: peLIeHUs IpobiieM, IOUCKa, aHaIu3a U
0o0paboTkn uH(pOpMAIK, HEOOXOOUMBIX MJISI TMPHOOPETeHHs ONbITa MPAKTUYECKOH U
HCCJIEIOBATEIbCKOM 1eATeNbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npernonaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO 001Iero 00pa3oBaHHUsI, TaK U
Ha YpOBHE CpeHero o01iero o0pa3zoBaHus, IPH ONPEICIIEHUN COAEPKATEIbHON XapaKTepUCTUKU
nejaeil M3ydeHWs IpeJMeTa HalpaBlICHHMEM M[EePBOCTEIIEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércss (HOpMHUpPOBAaHHE OCHOB XHMHUYECKOM HAyKM Kak o00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA U KaK OJIHOT'0 U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIMYECKON TOYKHU 3PEHUS TaKOW MOIXOA K OMPEACIICHUIO LEeJeld WU3Yy4YEHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

['maBHBIMU LIETISIMU U3yUYEHUS IpeaMeTa « XUMUs» Ha 0a30BOM YpOBHE SIBIISIOTCS:

— (QopmupoBaHHE CUCTEMBl XUMHYECKHX 3HAHUNW KaK Ba)KHEHIIEW COCTaBISIOIICH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpPA, B OCHOBE KOTOpPOIl JIeKaT KIIIOYEBbIE TMOHATHUSA,
dbyHIaMeHTallbHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE M TIOHUMaHUE
CYILITHOCTH JOCTYMHBIX 000OIIEHUI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpUen
UX Pa3BUTHUS U CTAHOBJICHUS;

— (QopmupoBaHue U pa3BUTHE MPEACTABICHUIN 0 HAYYHBIX METOJaX IMO3HaHUS BEIECTB
U XUMHUYECKHUX PEaKIuil, HEOOXOAUMBIX IJIs MPUOOPETCHUS YMEHUN OPUEHTUPOBATHCS B MUPE
BEIIECTB U XUMUYECKHUX SBJICHUI, UMEIOLINX MECTO B IIPUPOJIE, B MPAKTUUECKON U MOBCEAHEBHON
KU3HU;



— pa3BUTHE YMEHHH U CIOCOOOB JESTEIbHOCTH, CBS3aHHBIX C HAONIOJCHHEM U
OOBSICHECHUEM XHMHUUYECKOTO IKCIIEPUMEHTA, COOIOACHUEM IMpaBUJl 0€30MacHOT0 OOpaIieHus ¢
BEIIIECTBAMH.

Hapsiny ¢ atuM, cogepxaTenbHas XapakTepUCTHKa Ilesiel U 3a[a4 U3y4YeHUs IpeaMeTa B
porpaMMe 1o XUMHH YyTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMU IIPUOPUTETAMH B
cucreMe cpefHero oomero oopasoanus. CeroHsi B MPENoIaBaHNN XUMUHU B OOJIBIICH CTENEeHN
0THaéTCsl MPEANOYTeHUE MPAKTUIECKON KOMIIOHEHTE COoZiep KaHusl 00yUeHHsI, OpUEHTHPOBAHHOU
Ha TOJTOTOBKY BBIITYCKHMKA 00IIE00pa3oBaTEIbHON OpraHWU3aIMK, BJIAJCIOIIET0 HE HaOOpOM
3HaHUHM, a (PYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCO0AMM U YMEHHUSMH aKTHBHOTO
MOJTyYeHUs 3HaHUN U PUMEHEHHS X B PEaIbHON KU3HU AJIS PELICHUS MPAKTUYECKUX 3a/1a4.

B cBs3M Cc 3TUM TIpU H3YYEHUH TNpeaMeTa «XUMHUS» TOMUHUpYIOIIEEe 3HAaYeHUE
NpUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanTanus OOydyaromMXCsl K  YCJIOBUSM JMHAMHUYHO  pa3BUBAIOLIETOCS  MUPA,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIBHOMY TMPHHATHIO TPAMOTHBIX pPEIICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPHUMEHEHUEM;

¢dopmupoBaHre y OOYy4alOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
MMEIOUINX YHHUBEPCAIbHOE 3HAUCHUE JJISl PA3IMYHBIX BUJIOB JI€ATEIbHOCTHU: PELICHUS MTPOOIeM,
NIOWCKa, aHamm3a u 00paboTKM WHPOpPMALUU, HEOOXOTUMBIX s HPUOOPETEHHUS OIbITa
NEeSATENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXkKe Ui OLICHKHU C
MO3HLIMN HKOJIOTHYECKOM 0€301MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUUECKUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeady;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, MHTEIJICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpETaTh HOBBIC 3HAHUSA 10 XHUMHHU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIH30BATH COBPEMEHHbBIE HH(POPMALIMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a yueOHOW U Hay4yHO-TIONYJISIpPHON MH(OpMallid XUMHUYECKOTO
COJICpKAHUS;

(dbopMHpOBaHUE U pPa3BUTHE Y 00YUAIOIIMXCS ACCOLUATUBHOTO U JIOTHYECKOT'O MBILIUICHHUS,
HaOJI0AaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MPOBEACHUN XUMUYECKOTO 3KCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOy4alomMXcsl YOSKAEHHOCTH B T'yMaHUCTHYECKOW HAIpPaBICHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHWH TJo0aldbHBIX  MPOOJeM  palloHaIbHOIO
IPUPOONOIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX PECYpCOB M COXPAHEHHS TMPHPOIHOTO
paBHOBECHS], 0CO3HAHUS HEOOXOAUMOCTH OEPEKHOT0 OTHOIIEHUS K TPUPOJIE U CBOEMY 3/10POBBIO,
a TakXe MPUOOPETEeHUs ONbITa UCIOIB30BAHNUS TOJYUEHHBIX 3HAHUH Ui MPUHATHSA TPAMOTHBIX
pELICHUI B CUTYallUsX, CBSI3aHHBIX C XUMUYECKUMU SIBJICHUSIMH.

B yueOnoM mutane cpenHero oouiero oOpa3oBaHusi mpeaMeT «XuMHus» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0macTu «EcTecTBeHHO-HAayUHbIE TPEAMETHI».

OO11ee ynca0 4acoB, OTBEAEHHBIX Ul U3YYEHHsS] XMMHHU, Ha 0a30BOM YPOBHE CpEIIHETO
obmero oopazoBanus coctaBisieT B 11 kmacce — 34 gaca (1 yac B Hezeno).

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA YYEBHOI'O IIPEIMETA
«XUMHUS. BA3OBbIA YPOBEHDb»

@I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yjabTaTaM OCBOEHHUS OOYy4YarOIIMMUCS
MporpamMM CpeIHero o0Iero oOpa3oBaHUs (JTUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-mMeTonndyeckoii OCHOBOW Ui pa3padOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHHS
IPOTrpaMM CpeAHero o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

JIMYHOCTHBIE PE3YJIbTATBI



B cooTBeTrcTBUM € CHCTEMHO-AEATEILHOCTHBIM MOJAXOJOM B CTPYKTYpE JTUYHOCTHBIX
pe3yabTaTOB OCBOSHUS MPEIMETa « X UMHS» Ha YPOBHE CpeIHET0 0011ero o0pa3oBaHus BbIICICHbI
CJIEYIOIINE COCTABISIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCHUMCKON TPa)KTaHCKON HJACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CaMOOIIPEACIICHHIO;

HaJU4Yre MOTUBAIIUHU K O0YUCHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKIEHUH JIMYHOCTA HAa OCHOBE KITFOUEBBIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIIHK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh U CIOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS B CBOCH IEATEIBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TPUCYIIUMH IEJIOCTHOM CHCTEME XHUMHUYECKOTO
o0Opa3oBaHus;

HaJU4he TPABOCO3HAHHUS DKOJIOTHYECKON KYJIbTYPHl M CIOCOOHOCTH CTaBUThH IEIH H
CTPOUTH KU3HCHHBIE TIAHBI.

JIngHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XHUMHS» IOCTHTAIOTCS B E€IUHCTBE
yu4eOHOM M BOCMUTATENILHON JEATETbHOCTH B COOTBETCTBUU C T'yMaHHUCTUYECKUMH,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH M HJ€aJaMH POCCHHCKOTO
TpaXTaHCKOTO OOIIeCcTBa, MPUHSATHIMA B OOIIECTBE HOPMAMH M TMPAaBWIAMHU TOBEICHUS,
CIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAaHOBJICHUS
JUYHOCTH 00YJarOIIUXCSI.

JIngyHOCTHBIC PE3yNbTAaThl OCBOCHMSI MpeaMeTa «XUMHUSI» OTPAKAIT ChOPMUPOBAHHOCTH
OTIBITa TTO3HABATEIILHOM U MMPAKTUIECKON JIEATEITHHOCTH 00YUaIOIINXCSI TIO peaTn3alii TPUHSTHIX
B OOIIECTBE IIEHHOCTEH, B TOM YKCJIC B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

OCO3HaHUS 00YJAIOIIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY W MPABOMOPSIKY;

MPEACTABICHUS O COITMATBHBIX HOPMax M IPaBUIaX MEKIWYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JACATEIHHOCTH MPH CO3JIAaHUN YUEOHBIX MPOEKTOB,
pelIeHnn yueOHBIX U MO3HABATENBHBIX 32/1a4, BRITOJTHEHUN XUMUYECKUX IKCIIEPHUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M PUHUMATh MOTHBBI, HAMEPEHHUSI, TIOTUKY U apTYMEHTHI IPYTUX
MIPY aHAJKN3E Pa3INIHBIX BHJIOB yUYCOHOH AESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHUS:

LIEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY W HAyYHOMY HACJIEIUI0 OTEYECTBEHHOM
XHMUH;

YBaKCHHsI K TPOIIECCY TBOPYECTBA B OOJIACTH TEOPHH M MPAKTHYECKOTO MPUMEHCHHUS
XHMHH, OCO3HAHHUS TOTO, YTO JOCTHOXKCHHS HAYKH €CTh pe3yJbTaT UIMTEIbHBIX HAOJIOJICHHM,
KPOTOTIMBBIX SKCIIEPUMEHTAIILHBIX TTOMCKOB, TOCTOSHHOTO TPY/a YIEHBIX U MMPAKTUKOB;

WHTEpeCa W TI03HABATEIIBHBIX MOTHBOB B TIIOJYyYEHWH W TOCICAYIOIMIEM aHAJIU3e
uH(}OpPMAIIUU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XMMHUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYallMHM, CBSI3aHHBIE C XHUMHUYCCKUMH SBJICHHSIMH, U
NPUHUMATH OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HAa MOpPATbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OLICHUBAaTh CBOE IOBEACHUE M IOCTYIIKM CBOMX TOBAPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIECTBUN ATUX TIOCTYITKOB;

4) popMHUpPOBaHUS KYJILTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 310poBOro W 0e30MmacHoro olpa3a >KM3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOmroieHnst TIpaBuiI O6e30macHOro OOpaIleHusl ¢ BEIIeCTBaMU B OBITY, TTOBCETHEBHOM
YKU3HU U B TPYIOBOU JESATEIBHOCTH;



MOHUMAHUS IIEHHOCTH TMPaBWJI WHIWBUIYaTbHOTO M KOJUICKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYyalUsIX, YTPOXKAOIINX 3I0POBbIO U )KU3HU JHOJEH;

OCO3HAHUS TOCJEICTBUN W HEMPHUITHS BPEIHBIX MPUBBIUCK (YMOTPEOICHUS aTKOTOJIA,
HapKOTUKOB, KypeHUs);

5) Tpy10BOT0 BOCTIMTAHUS:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIEI0BAaTENbCKOW JEeSTENbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUYECKOI U APYruX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE YYacTH€ B pEIIECHWHM MPAKTHUYECKUX 3a/1ad COLHUAIBHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTUYECKOMY HM3y4eHUIO Mpodeccuil pa3iuyHOro poja, B TOM 4YHCIIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXX€HUS K TPYAY, JIOIAM TPYyJla U Pe3yJIbTaTaM TPYAOBOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIAMBUAYAIBHONW TpPAEeKTOpUHU OOpa30BaHMS,
Oynymeil mpodeccuu U peaan3alnuy cOOCTBEHHBIX U3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, MHTEPECOB U NMOTpEeOHOCTEN 00I1IeCTBa;

6) IK0JIOrHYECKOT0 BOCTIUTAHMUSI:

9KOJIOTHYECKH 11€71€CO00pPa3HOr0 OTHOMIECHUS K IPUPOJIE, KAK UCTOUYHUKY CYIIIECTBOBAHHUS
JKU3HU Ha 3eMIie;

MMOHUMAHHUS TTI00ATBHOTO XapaKTepa dKOJIOTHUECKUX TPOOIIeM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOAHON U COLIMATIBHOM CpEb;

OCO3HaHUs HE0OXOIUMOCTH UCTIONB30BaHUS JOCTHKCHUI XUMUH JIJISl PEIIICHHS BOIIPOCOB
PalMOHAIBHOTO IPUPOAOIOIb30BaHNS;

AKTUBHOI'O HEINPUATUS AEHUCTBUHM, NMPUHOCALIMX BpPE OKPYKaOUIEH NMPUPOAHOM CpeXE,
YMEHHMsI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKHUE IMOCIEACTBUS MPEeINPUHUMAEMbIX
JEUCTBUN U NPEJOTBPALLATD UX;

HaJu4Musl Pa3BUTOIO SKOJOTMYECKOTO MBIIUIEHUS, HKOJIOTUYECKON KYJIbTYphI, OIbITa
JEATEIbHOCTH  SKOJIOTUYECKOW HaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIbHOU MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;

7) IEeHHOCTH HAYYHOT'O TIO3HAHUSI:

c(OPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKH;

MOHUMAaHUs Ccrlenu()UKN XUMHUU KaK HayKH, OCO3HaHWs €€ poilu B (HOPMHUPOBAHHUH
PaAIlMOHATILHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHNHU 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHUpE KaK O €IUHCTBE MPHUPOJbl M YEJIOBEKa, B MO3HAHMM TMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHny mpobsieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO0O0M 3HAYMMOCTH XWMHH JJII COBPEMEHHOW NMBUIM3AIMU: B €€
T'YMaHUCTUYECKON HAIPaBICHHOCTH M Ba)XHOW POJIM B CO3JaHUH HOBOM 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEIICHUH TJIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMH,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
0o0ecreYeHnH yCIOBHA yCIIEUTHOTO TPYAA U SKOJIOTHYECKH KOM(MOPTHOM KHU3HU KaXKIOTO WiIeHa
00111eCTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJIOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS AJIs
aHanmu3a U OOBSCHEHMS SIBICHHH OKpYXKAIOIIEr0 MHUpa M MPOMCXOIAIMIMX B HEM H3MEHEHHH,
yYMEHHUsI J1eJ1aTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX
C LEJBIO MOIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIIOJIb30BaTh XUMUYECKUE 3HAHUS [T PEeLISHHS TPoosieM
B PEAIbHBIX KU3HEHHBIX CUTYalIUSIX;

MHTEpeca K MMO3HAHUIO U UCCIIEI0OBATEIbCKON JEATENbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPBHIBHOMY OOpa30BaHHI0O M CaMOOOpa30OBAaHHUIO, K
AKTUBHOMY TIOJyYEHHIO HOBBIX 3HAaHWHA 1O XHMHHA B COOTBETCTBHH C IKH3HCHHBIMU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyda B pasnuuyHbiX cdepax mnpodeccruoHaaIbHOI
NEeSITETbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yJbTaThl OCBOSHHs YueOHOro mpeamera «XHMHS» Ha YpPOBHE
cpemHero o0mero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIsI (POPMHPOBAHUS MHUPOBO33PEHUST OOYUAIOMIMXCS MEXAUCHUIUIMHAPHBIC
(MEXIIpeAMETHBIE) OOIICHAYYHBIE TOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crnienu(uKy METO/I0B NO3HAHUS, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTrus, SBJIECHUE, MPOLECC, CUCTEMA, HAYYHBIH (haKT, NPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTB,
3aKOH, TEOpHs, UCCIIe0BaHNE, HAOII0ACHNE, U3MEPEHUE, SKCIIEPUMEHT U APYTHE);

yYHUBEpCaJlbHble ~ ydeOHble  jeiicTBusi  (IIO3HaBaTelbHBIE,  KOMMYHHMKATHUBHBIC,
perynsTuBHBIE), obOecrneunBaomue (GopMupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH H
COIMATIbHOM KOMITETCHIIMH 00YyJalOIINXCS;

CIOCOOHOCTh ~ OOYYAIOIIMXCS ~ WCIOJB30BATh  OCBOCHHBIE  MEXAUCHUILUIMHAPHBIE,
MHPOBO33pDEHUYECKHE 3HAHWA M YyHUBEpCAJIbHbIC y4eOHbIC ACHCTBHSA B IO3HABATEIBHOM U
COLIMAJIbHOM IIPAKTHKE.

MeranpenmMeTHsle Pe3yNbTaThl OTPAKAIOT OBJIAACHUE YHHBEPCATbHBIMH YYEOHBIMU
NI03HABaTEIbHBIMU, KOMMYHUKAaTHBHBIMU M PETYJISITUBHBIMU JICHCTBUSMH.

OB.J'Ia)leHI/Ie YHUBEpPCAJAbHBIMUA yqeﬁann NMO3HABATEJIbHBIMHU A€ CTBUSIMM:

1) 6a3oBble JIOTHYeCKHE e CTBUS:

CaMOCTOATENIbHO (OPMYIHPOBATh W aAKTYAIM3UPOBATH MPOOJIEMY, BCECTOpPOHHE €&
paccMaTpuBarth;

OTIPENIEIATh e JCATEIBHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPUH HUX TOCTHKCHHS,
COOTHOCHUTD PC3YJIbTAThI ACATCIIBHOCTU C IOCTABJICHHBIMU LICIISIMU

WCIIOb30BaTh MPU OCBOCHWUW 3HAHUN TPHUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIACIATH
XAPaKTCPHBIC TIPU3HAKU HOHATHH WU YCTaHABJIMBATL WX B3aUMOCBA3b, HUCITIOJb30BATH
COOTBETCTBYIOIIME MOHITHS I OOBSICHEHUS OT/ICTBHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS U KPUTEPUH JJIs KIIAaCCU(PUKALIMU BEIIECTB U XUMHUECKUX PEAKILINH;

yCTaHABIIMBATh MPUYNHHO-CIICJICTBCHHBIC CBSA3U MEXKIY N3Yy4aeMbIMH SIBICHUSMH;

CTPOUTBH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, JACAYKTUBHBIC, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMsI B PACCMaTPUBACMBIX SBJICHUSAX, (POPMYIHpPOBATH
BbIBOJbI U 3aKJIIOUYCHU A,

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3yeMble B XUMHUU CUMBOJIMYECKUE (3HAKOBBIC)
MOJIEJIH, IPe0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUI 3HAK (CHMBOJ) DJIEMEHTA,
XUMU4eckass (opmynia, ypaBHEHHE XHWMHUYECKOM pEaKIuH — TPU PEIICHUH YIeOHBIX
MO3HABATCJIbHBIX U MPAKTUYCCKUX 3a1a4, IPUMCHATH HA3BAHHBIC MOJCIIbHBIC TPCACTABJICHUA JIS
BBISIBJICHUS XapaKTEPHBIX MMPU3HAKOB U3YIa€MbIX BEIIECTB U XUMUYCCKUX PEAKITUH.

2) 6a3oBbIe HCCIeA0BATEIbCKHE IeHCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB U XMMUYCCKUX PEAKITUI;

(bOpMy.HI/IpOBaTL OcJanm M 3aJa4u  HUCCICAOBaHHUsA, MHCIIOJIb30BATh IIOCTABJICHHBLIC U
CaMOCTOSITENIbHO COPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI
JJISL q)OpMI/IpOBaHI/IH THUIIOTE3BI 11O MPOBEPKC MPABHUIIbHOCTU BBICKA3bIBACMBIX Cy)I(,Z[GHHfI;

BJIQJICTh HABBIKAMU CaMOCTOSTEJIBHOTO IUUIAHUPOBAHHMS W TIPOBEACHHS YYCHHUYECKUX
OKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOIIOATh 32 XOJIOM MPOIEcca, CaMOCTOSATEIHHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (OPMYIHPOBATh OOOOIIEHWS W BBIBOJABI OTHOCHUTEIHHO



JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npUOOpeTaTh ONBIT YYEHHUYECKOW HCCIeIOBATEIbCKOW M TPOCKTHOH IesITeNbHOCTH,
MPOSBIATH CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOIOB peIleHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB MTO3HAHMS.

3) padora ¢ ungopmaunmeii:

OPHEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HWHPOpMaUuu (HAYYHO-TIOMYJIpHAs
JauTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble Tocodus, pecypcel HHTepHeta),
aHATM3UPOBATh HH(POPMAITUIO PA3TUYHBIX BUAOB U (HOPM NPECTABICHUS, KPUTHYECKH OLCHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(bopMynHMpoBaTh 3ampockl M HPUMEHATH pPazIMYHbIE METOJbl NPH IOUCKE U OTOOpe
uH(pOopMalii, HEOOXOAUMOI /1JIs1 BBITIOHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

pUOOPETaTh OMBIT MCIIOIB30BaHMS WH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BHIOMPATh ONTHMAJIbHYIO (hOpMY MpecTaBieHust nHpopMauu (CXeMBl,
rpaduKH, TuarpaMmbl, TAOJHIIBI, PUCYHKH U IPYTHE);

UCTOJb30BaTh HAy4YHBIH S3bIK B KAuyeCTBE CpPEACTBa MpH padoTe € XUMHUYECKOU
uH(popMmaruen: MPUMEHATh MEXKIpEAMETHbIC ((QU3MYecKne W MaTeMaTUYeCKHe) 3HaKu |
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISIAHOCTH.

OBnaneHne YHUBEPCAJIBbHBIMUA KOMMYHUKATUBHBIMHA HeﬁCTBHHMI/I:

3aJaBaTh ~ BOINPOCHI IO  CYIIECTBY OOCYXJaeMoll TeMbl B  XOJ€ Juaiora
W/WIM JTUCKYCCHUH, BBICKA3bIBaTh HJIEH, (OPMYIUPOBATH CBOM MPEIJIOKEHHUS OTHOCHTEIHHO
BBITIOJTHEHUS TTPEIOKEHHOM 3a/1a4u;

BBICTYNATh C MPE3ECHTALUEH PEe3yJIbTaTOB MO3HABATEILHON AESITEIbHOCTH, MOJYUCHHBIX
CaMOCTOATEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMH TPU BBINOJHEHHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOW pabOThl IO HCCIEIOBAaHUIO CBONCTB HW3Y4aeMBIX BEIIECTB,
peanu3anuu y4e0HOTO MPOCKTa " dhopmynupoBaTh BBIBOJIBI
0 pe3yJbTaTaM MPOBEAEHHBIX UCCICAOBAHUI TyTEM COTIACOBAHUS TIO3HIIHIA B X0/1€ 00CYKIEHUS
1 0OMeHa MHEHHUSIMU.

OBi1ageHne YHHBePCAJIbHBIMH PeryJ/siTUBHBIMU J1eiiCTBUAMM:

CaMOCTOSATENIFHO IJIAHUPOBATH M OCYIIECTBIISATH CBOIO IO3HABATENBHYIO AEATEIHHOCTD,
ompenenss e€ IeTu M 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH
npeaaraeéMblii aITOPUTM JICHCTBUIM NPU BBIMOJHEHWH Y4EOHBIX M HCCIIEOBATENBCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM IMOJIyUYEeHHUS! HOBBIX 3HAHHH O
BEIIECTBAX U XUMHUYECKUX PEAKIMIX;

OCYILIECTBISATh CAMOKOHTPOJb CBOCH JEATENTbHOCTH Ha OCHOBE caMmoaHalu3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUA Kypca «OOmas U HeopraHudeckas XUMHS»
OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh TIPEJCTABICHUN: O XWMHYECKOW COCTaBIISIONICH ECTECTBEHHO-
HaY4YHOH KapTHHBI MHUpA, POJIM XMMHUHU B TIO3HAHUM SIBJICHUN NPHUPOIBL, B (HOPMUPOBAHHUU
MBILUICHUSI U KYJIBTYpPhl JHYHOCTH, €€ (YHKIMOHAIBHOM TI'PaMOTHOCTH, HEOOXOJUMOW MAJis



pElIeHUs TPAKTUIECKHX 337129 ¥ SKOJIOTUIECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO
Y IPUPOJHON Cpenie;

BJIQJICHUE CHUCTEMOW XHMMHUYECKUX 3HAHHUM, KOTOpas BKIIOYAET: OCHOBOIMOJATarolInue
HOHATHS (XMMHUYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBIH O0BEM, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIHHOCTh, CTEICHb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOAHAA),
KpUCTAJUITMYECKasi  pemiéTka, TUIMBl XUMHYECKUX  PEaklHil, pacTBOpP, AIJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAsE TUCCOLMALUS, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCThH
XUMUYECKON peaKIuu, XMMUUECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPUS SJIEKTPOITUTHUECKOM
nuccouuranuu, nepuoandeckuii 3akon [. M. MenaeneeBa, 3aKOH COXpaHEHUs MacChl BEILECTB,
3aKOH COXPAHEHHUS U NPEBPAILLCHUS HPHEPTUU NMPU XUMUYECKUX PEAKIUSAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XHMHUHU, MHPOBO33PEHUECKHE 3HAHMUS, JIeKAIIMe B OCHOBE MOHHMAaHUS
MPUYUHHOCTA ¥ CUCTEMHOCTH XUMHUYECKHX SIBICHUN, (PAKTOJOTUYECKUE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJYyYeHUH M 0€30MacHOM HCMOJIb30BaHUU Ba)KHEHUIINX HEOPraHMYECKHX BEIECTB B
OBITY U IPAKTUYECKON ACITETLHOCTU YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTepHbIE MPU3HAKU MTOHATHI, yCTaHABIMBAThH
UX B3aMMOCBA3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMMCAHUM HEOPraHUYECKHUX
BEILIECTB U UX MPEBPALICHUN;

c(hOpPMUPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHKY JUISI COCTABIICHUS
dbopMyn BemIECTB W ypaBHEHUN XHUMUYECKUX PEaKIUil, CHUCTEMAaTHUYECKYyl0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHBIC Ha3BaHHUs OTAEIBHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIi ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BeCTh, HeraméHas W3BeCTb, NUThEBas cofa, MUPHUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUI ONIPENIEATh BaJIEHTHOCTh U CTENIEHb OKUCIICHUS! XUMHUYECKIX
DJIEMEHTOB B COCIUHEHUSIX PA3TUYHOTIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBAJICHTHAsSI, MOHHAS,
MeTaJlJIN4ecKasi, BOJOPOAHAS) B COCOUHEHHSX, TUI KPUCTAUIMYECKOW PEmIETKH KOHKPETHOIO
BEIIECTBA (aTOMHasi, MOJEKYJIspHas, MOHHAs, METa/NIMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOopax HEOPraHMYECKUX COCTUHEHUII;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABINBATH MPUHAJICKHOCTh HEOPTrAaHUUECKUX BEIIESCTB
[0 X COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIle COeIMHEHN (ITPOCThIE BEIECTBA — METAUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

cOpPMUPOBAHHOCTh yYMEHMH pacKphlBaThb CMBICA MEpUOAMYECKOro 3akoHa /.
W. MenneneeBa © JIEMOHCTPUPOBATH €ro CUCTEMATH3UPYIONIYIO, OOBSACHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKIIHH;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHUX 3JeMeHTOB 1—4 mepuonoB Ilepronnueckoil CUCTEMbl XMMHUYECKUX AJIEMEHTOB /.
W. MenpeneeBa, UCHOb3Ys MOHATHS «S-, P-, O-3JEKTPOHHBIE OPOUTAINY», «IHEPrEeTHUECKHUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB M HX
COCIMHEHUHN IO mepuojam U rpymnmnaM [lepruoaudeckoi CUCTEMbl XMMUYECKUX HJIEMEHTOB /JI.
N. Menpeneena;

chOpPMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKUE
CBOMCTBa HEOPTaHWYECKUX BEHIECTB Pa3IMYHBIX KJIACCOB, IOATBEPXAATh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXIYy HEOPraHWYeCKUMH BEIeCTBAaMH C TOMOILIBIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

c(hOPMUPOBAHHOCTh YMEHHUS KIACCH(PUIIMPOBATH XUMUUYECKUE PEAKIMH IO Pa3INYHBIM
npu3HakaM (YHCIIy W COCTaBY pEarupyrolux BEHIECTB, TEMIOBOMY J(DQeKTy peakuuw,
W3MEHEHUIO CTENICHEH OKUCIICHHS SJIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIACTHIO KaTaIn3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABJIATh YPABHEHUSI peaKLUN Pa3IUYHBIX TUIIOB, TIOJHBIE
U COKpamI€HHBIC YPaBHEHHS PEaKIMii HOHHOTO OOMEHA, YUHUTHIBAsI YCIIOBUS, MIPH KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA,



c(OpPMUPOBAHHOCTh YMEHUN TPOBOAHUTH PEAKIUH, IMOATBEPKMAIOIINE KAueCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HaBaTh OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHUUYECKUX BEIECTB;

c(OpMUPOBAHHOCTh YMEHHI PacCKpbIBaTh CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuii TOCPECTBOM COCTaBIICHHS SJIEKTPOHHOTO OamaHca ITUX PEaKIuii;

c(OpMUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM peakluu oT
pa3nUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO DPABHOBECHUS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(hOPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XWMHUYECKHE IPOLIECCHI, JIekKAIlue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYYE€HUsI CEPHON KHUCIIOTHI, aMMHaKa, a Takxke cHopMHUpOBaAaHHOCTH
MpECTaBICHU 00 OOIIMX HAYYHBIX MPHUHIMIAX M IKOJOTUYECKUX MPOoOIeMax XUMHYECKOTO
IIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUMCICHHUS C WCIOIH30BAHUEM TIOHSATHUS
«MaccoBasi JI0Jil BEIECTBA B pacTBOpE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMHYECKHX
peaKIusx, MacChl BEIIECTBA WM 00bEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OZTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO A (deKTa peakiny Ha OCHOBE
3aKOHOB COXPAHEHHSI MACChI BEIIIECTB, MPEBPAILICHUS U COXPAHEHUS YHEPTHH,

c(hOpMHUPOBAHHOCTh YMEHUN COOJIOIAaTh MTPaBUjia MOJb30BAHUS XUMHUYECKOU MOCYI0ON U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)XKE MpaBHUiIa OOPAIIEHHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUW IUTAHUPOBATh W BBITIONHATH XHUMHUYECKUN ASKCIICPUMEHT
(paznmoxeHue TMeEpoOKcHIa BOAOpOAa B MPHUCYTCTBUM KaTanu3aTopa, OMNpPENEICHHE CPEabl
PacTBOPOB BEIECTB C MOMOIIBI0 YHHBEPCATHHOTO WHINKATOPA, BIUSHUE Pa3IUIHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOrOo OoOMEeHa, KAaueCTBEHHbIC pEaKklUH Ha
cynb(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHUS, PEIIeHHE YKCIIEPUMEHTAIBHBIX
3agau mo TemMaM «Metamibl» U «Hemeramnb») B COOTBETCTBHM C TpaBUJIAMH TEXHUKU
0€30IaCHOCTH MPH OOpAIlEeHNH C BELIECTBAMH H JIAOOPATOPHBIM 000PYIOBAHUEM, NIPE/ICTABIISATH
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakuuii ¥ GopMyIUPOBATH BHIBOBI HA OCHOBE ITHX PE3yIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3MPOBATh XUMHUYECKYI0 HH(OpPMALIHUIO,
MOJTy4aeMyIO U3 Pa3HbIX HCTOYHUKOB (CpeACTBa MACCOBOM KOMMYHUKAIUU, IHTEpHET U IPYTHX);

c(hOpPMHUPOBAHHOCTh YMEHUW COOJIOMATh TMpaBUJia JKOJOTHYECKH IEIecCO00pa3HOro
MOBECHUS B OBITY M TPYIOBOW [EATEIHHOCTH B IENSIX COXPAHEHHUSI CBOETO 3/I0POBBS U
OKpYKarolllel MPUPOIHON CpeJbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS HA KUBBIE OPraHU3MBI
onpeAeNEHHBIX BEIIECTB, TOHUMAasl cMbICT mokaszarens [1JIK, moscHATh Ha mpuMepax CrocoObI
YMEHbILIEHUS U TPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBHUS HA OPTaHU3M YeJIOBEKa;

Ui OOYYAOIIUXCSl C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMHU 3[IOPOBBS: YMEHHE TMPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUIS CJEMBIX W CIIAa0OBHIANINX OOYYaIONIUXCS: YMEHHE WCIONb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitns ais 3anmucu xumuaeckux Gopmyi

COJIEP)KAHUE YUEBHOI'O ITIPEJIMETA «XAUMMWSI. BA3OBbI YPOBEHb»

11 KUIACC

O01mas 1 HeopraHn4yeckasi XuMUs

Paszgea 1. Teoperuueckue 0CHOBbI XUMUH

XuMUYeCKUi 3eMeHT. AToMm. Sapo aTtoma, HU30TONBL. DJIEKTPOHHAs 000JI0YKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNH, s-, P-, 0- amemeHTbl. OCOOCHHOCTH

pacnpeneNeHus 3EKTPOHOB M0 OPOUTANIsM B aTOMax 3JIEMEHTOB TEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(UTYpaIHs aTOMOB.



Ilepnonnueckut 3akoH u Ilepuoauueckas cucrtemMa XUMHUYECKHUX 3IIEMEHTOB [l
N. MenneneeBa. CBsi3b NEPUOAMYECKOr0 3aKoHa M [leproanyeckoil CHUCTEMBbl XUMHUYECKUX
anemeHnToB JI. 1. MenneneeBa ¢ COBPEMEHHOM TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CII0KHBIX BEIIECTB
10 TPYIIaM U nepuogam. 3HaueHue MePUoIUIECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XHMHYECKas CBs3b. BHUIbI XUMHUUYECKOW CBs3M (KOBAJICHTHAs
HETOJISIpHasl U TIOJSpHAs, MOHHAs, MeTaumueckas). MexaHu3Mbl 00pa3oBaHHs KOBAaJCHTHOU
XUMUYECKON CBs3M (OOMEHHBIH W JOHOPHO-aKIENTOPHBIN). BomopoaHas cBs3s. BajaeHTHOCTS.
DNeKTpooTpUliaTeNbHOCTh. CTenenb okucieHus. OHbI: KaTUOHBI U AHHOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

[Tonsitue o aucnepcHbIx cuctemMax. ICTUHHBIE U KOJUIOUIHBIE pacTBOPhL. MaccoBast 10151
BEIL[ECTBA B paCTBOPE.

Knaccudukanuss HeopraHMdeckux coequHeHWi. HoMeHknaTypa HeEOpraHWYecKuX
BEIECTB. ['eHeTnueckas CBSI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K pPa3IUYHBIM
KJIacCaM.

Xumuueckas peakius. Krnaccudukanus XUMHYECKHUX PEaKIMid B HEOPTraHWYECKOH M
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHI BEUIECTB, 3aKOH COXPAHECHMS U MpPEBpAICHUS
SHEPIUM NPU XUMUYECKUX PEAKIUSX.

CkopocTh peaknuu, € 3aBHCHMOCTh OT Pa3IU4HBIX (hakTopoB. OOpaTUMbIC pEaKIIHH.
Xumnueckoe paBHoOBecHe. DakTOpbl, BIUSIOIIME HA COCTOSSHUE XUMHUYECKOIO PaBHOBECHS.
[Ipunuun Jle [laTense.

OnexTpoauTuyeckas auccounanus. CunpHble U cinadble 3eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaabHas, IIeIOYHAs.

OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKCIEPUMEHTAIbHBIE METOJIbI M3YUYEHUs] BEIIECTB W WX MPEBPAIICHUH: NEMOHCTpPALIMS
tabmui «llepuomanueckast cuctema xumudeckux sjeMeHToB JI. WM. MeHneneeBa», u3ydeHHe
Mozelen KPUCTa/UINYECKUX PELETOK, HabroaeHne
U OMHCaHNE JEMOHCTPALIMOHHBIX U JIAOOPATOPHBIX OMBITOB (pa3ioXKeHHe MEPOKCUAA BOJOPOia B
NPUCYTCTBUU  KaTald3aTopa, OMpENEJICHUE Cpelbl pacTBOPOB BEHIECTB C  IMOMOIIbIO
YHUBEPCAITHHOTO WHIWKATOPa, PEAKIMd MOHHOTO OOMEHa), MPOBEICHUE MPAKTHIECKON PabOThI
«BnusiHre pa3nuyuHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIHI.

PacuérHeble 3anaum.

Pacuérel 10 ypaBHEHUSAM XUMUYECKUX PEAKLIUN, B TOM YUCJIE TEPMOXUMHUUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Pa3nea 2. Heopranuyeckasi Xumusi

Hemeramnsl. Ilonokenue HemetaiuioB B Ilepuoandeckoid cuUCTEME XHUMHUYECKUX
sanemenTtoB JI. U. MenneneeBa u 0COOEGHHOCTH CTpOEHHsI aToMoB. (DuU3MUecKHe CBOICTBa
HEMETaJUIOB. AJUIOTPOMHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XUMHUYECKHUE CBOMCTBA BaXHEUIIMX HEMETAJUIOB (Tajlor€HOB, Cephl, a3oTa, (ocdopa,
yriaepojaa U KpEeMHHUS) U UX COSIUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUN ).

[IpumeHeHne BaxKHEUIINX HEMETAIUIOB M UX COCTMHEHUN.

Meramnsl. [1onoxenue Merawuios B [lepuoanueckon cucreMe XUMUYECKUX 2JIEMEHTOB /1.
N. MenpaeneeBa. OCOOCHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000704Yek aToMOB MeTauioB. OOmiue
¢u3nueckue cpoiicTBa MeTauioB. CIUIaBbl METAJIOB. DJICKTPOXUMHUYECKUN DSl HANPsSHKEHUN
METaJIOB.

XUMHUYECKHUE CBOMCTBA BaXXHEUIIUX METAJUIOB (HATPUM, Kajauil, KalblUi, MarHuu,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6mue cnocoObl MoMydeHus: MeTauioB. [IpuMeHeHre MeTaioB B OBITY U TEXHHKE.




OKCIEPUMEHTAIbHBIE METO/bl M3YYECHHsS] BEIIECTB M WX TPEBpAIICHUN: H3YyYCHHE
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3loB HEMETAIIOB, PELICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4,
HAOO/ICHNE W ONHCAHHWE JCMOHCTPALMOHHBIX M J1a0OpaTOPHBIX OMBITOB (B3aUMOJCHCTBHE
TUAPOKCHUIA ATFOMHUHHUS C paCTBOPaMH KUCJIOT U IIEN0YEeH, KAYECTBEHHbIE PEAaKIIMM HAa KaTHOHBI
METAaJIJIOB).

PacuérHeble 3anaum.

Pacuérel Maccel BemiecTBa WM 00BbEMa ra3oB MO HM3BECTHOMY KOJHMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO W3 YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKLIUU, €CIIU OJTHO U3 BEILIECTB UMEET MPUMECH.

Paznen 3. Xumus u :xku3Hb. MexnpeaMeTHbie CBA3M.
Ponb xumun B 00ecriedeHnH YKOJIOTUYECKOM, YHEPTeTHUECKON U MUIIEBON O€30MacHOCTH,
pa3BuTuu MeauUUHEbL. [IoHATHE 0 HAyYHBIX METO/1aX MO3HAHUS BEILIECTB U XUMUYECKUX PEaKIU.

[IpencraBnennst 00 OOMMX HAYYHBIX TMPUHIUIAX [POMBIILICHHOTO TIOJXYYCHHUS
BaKHEUIIINX BEIIECTB.

UenoBek B MHUpE BEUIECTB M MaTEPHAVIOB: Ba)XHEUIINE CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKLMOHHBIE MaTepHUaJIbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHalIbl I SJIEKTPOHUKH,
HAHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEPATbHBIC yI0OpEHUSI.

X¥AMHS M 370pOBbE 4YEJIOBEKA: MPABWIIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX MPENAPATOB,
npaBuja 0e30MmacHOTO UCIIOJIb30BaHUSA npenaparoB OBITOBOIA XUMUU
B IIOBCEIHEBHOM KU3HU.

MenpeAMETHBIE CBSI3H.

Peanuzarust MeXIIpeAMETHBIX CBSA3CH NPH U3YYCHUHU OOIIECH M HEOPTaHUYECKON XUMHUHU B
11 Kiacce OCyIIECTBIISIETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK W MOHATHM, SABJISIFOIIMXCS CUCTEMHBIMH I OTACNIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: HAyudHbIM (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaJIN3, CUHTE3, KJIaccu(UKaIus, IepuoInIHOCTh, HAOIIOACHUE, YIKCIIEPUMEHT, MOJICIIUPOBAHHE,
U3MEpPEHHUE, SBJICHHE.

®duznka: marepusi, YHEprus, mMacca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOII,
PaAMOaKTUBHOCTh, MOJIEKYJa, YPHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBa, PU3NUECKUE BEIMUUHBI U €IMHUIIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHusMm, sKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, TOpHbIE IOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonmorus:  XMMHUYECKass  MPOMBIIUIEHHOCTh,  METAJUIyprus,  MPOU3BOJCTBO
CTPOUTEIIBHBIX MAaTEPUAIIOB, CEIBCKOX03AMCTBEHHOE IIPONU3BOACTBO, MUIIIEBAs TPOMBIILIIIEHHOCTD,
dapmaiieBTUUYECKass ~ MPOMBIIIICHHOCTh,  MPOU3BOJACTBO  KOCMETUYECKUX  IPENaparos,
IIPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHaJIoB, 3JIEKTPOHHAS MIPOMBIIIIIEHHOCTb,
HAaHOTEXHOJIOTUHU.




TEMATHYECKOE INTAHUPOBAHHE

11 KUIIACC
KonmdecTBo yacon DJIEKTPOHHBIE
Ne HaumenoBanue pa3znenos u Tem Bcero | Konrtponbhbie [IpakTrueckue (urdpoBkIe) BocnurarenpHblii
n/n IIPOrpaMMBbl paboThI paboTsI 00pa3oBaTeNbHbIE MOTEHIN AT
pecypcesl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
1.1 | Crpoenue aromoB. [lepuoanueckuii 3 https://resh.edu.ru/ dopmupoBanue
3akoH u [leproanyeckas cucrema https://oblakoz.ru/ POCCHIICKOTO
XUMHYECKUX 31eMeHTOB [[. U. HCTOPUYECKOTO CO3HAHUSA
Meunpeneena
1.2 | CrpoeHue BemiecTsa. 4 https://resh.edu.ru/ ®opMupoBaHue
MHoroob6pasue BenecTn 3KOJIOTUYECKOU KYJIbTYpPbI
1.3 | XuMuueckue peakiu 6 1 https://oblakoz.ru/
Wroro no pazneny 13 https://resh.edu.ru/
Paznen 2. Heoprannueckasi XuMus dopmupoBaHue
2.1 | Meramibl 6 1 https://resh.edu.ru/ OepeKHOro OTHOIICHH K
https://oblakoz.ru/ OKpYKaroIIeH cpene
2.2 | Hemeramisl 9 1 1 https://resh.edu.ru/
https://oblakoz.ru/ PopmupoBaHHe KyIbTypbl
2.3 | CBs3b HEOPraHMYECKHX U 2 https://resh.edu.ru/ 3/10pOBOTO 00pa3a KU3HH
OpPraHUYeCKUX BEIICCTB https://oblakoz.ru/
Wroro no pasaeny 17
Pa3nea 3. Xumus u xku3nb. MeknpeaMeTHbie CBSI3H
3.1 | Xumus u )Ku3Hb 3 https://resh.edu.ru/
https://oblakoz.ru/
Hroro mo pazueny 3
Peseps 1
OO011e€ KOJIMYECTBO YaCOB 34 2 2
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