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IHHOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo mpenmery «Xummsa» anas  10-11 kiaccoB cocTaBieHa C YYETOM CIEIYIOLIMX
HOPMAaTHUBHO-METOIUYECKUX JOKYMEHTOB!

- ¢denepanbHbiM 3akoHOM «O0 oOpasoBanum B Poccuiickoit denepanum» ot 29.12.2012 Ne 273-03
(axTyanpHas peJaKiys);

- deaepanbHbIM roCyAapcTBEHHbIM 06pa3oBaTeNbHbIM CTAHAAPTOM CpegHero olmero obpasoBaHus,
YTBEPKJIEHHBIM NpuKaszom MuHuctepcTea obpasosaHma n Haykm PO ot 17.05.2012 Ne 413;

- mpukazoM MuaECcTepcTBa mpocsemnieHus PO or 12.08.2022 Ne732 «O BHecennn maMenennit B ®I'OC,
yTB. IprKazoM MuHuctepctea obpasoBanHua n Haykn P® ot 17.05.2012 Ne 413;

- mnpuka3oM MunnpocBenieaus Poccun ot 27.12.2023 Nel028 O BHeceHMM HM3MEHEHHUH B HEKOTOPHIE
npuka3sl MuHoOpHayku 1 MuHnpocsemenust, kacaromuecs @I'OC ocHoBHOro 0011ero o0pa3oBaHus 1
CpemHero oo0Iero oopa3oBaHus".

- mnpukazoM MunuctepctBa npoceemeHus P or 18.05.2023 Ne371 «O06 yTBepkacHuU (eaepabHOMI
OCHOBHOM 00111€00pa30BaTeNbHON IPOrpaMMBbl CPEIHETO 00IIEro 00pa30BaHUs»;

- mpukazoM Munnpocsemieaus Poccun ot 01.02.2024 Ne62 «O BHeCEHWH H3MCHCHHH B HEKOTOPHIC
npukassl  MunmnpocBemenuss Poccnum, kacarommecs (enepaiibHbIX  00pa30BaTENIBHBIX  IPOTrPaMM
OCHOBHOT0 00111ero 00pa3zoBaHusl U CPEAHETO 00IIET0 00pa30BaHUS.

- mpuka3oM MmuHuctepctBa mpocBemieHusi PO ot 22.03.2021 Ne 115 «O6 yrBepxaenuu Ilopsioka
OpTaHU3alli U OCYLIECTBICHUS 00pa30BaTeIbHOMN AEATEILHOCTH O OCHOBHBIM 0011€00pa3oBaTeIbHBIM
mporpaMMamM — 00Opa3oBaTeIbHBIM MPOTrpaMMaM HAdaJbHOTO OOIEro, OCHOBHOTO OOIIETO W CPEIHETO
ob1iero oopa3zoBaHusy (aKTyanbHas pelakius);

- mnpukazoM MunuctepctBa mpocBemeHns P or 18.05.2023Ne371 «O6 yrBepxkneHnn ¢eneparbHOi
OCHOBHO 00111e00pa30BaTENLHON MPOTPAMMBI CPETHETO OO0IIEro 00pa3oBaHUsM;

- (enepanbHbIM MEepeyHEM YYEOHHKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO MPH PEANTU3aAIUA WMEIOIINX
rOCYJapCTBEHHYIO AaKKPEIUTALUI0 OOpa30BaTENbHBIX IPOrpaMM HAYaJbHOrO OOILEro, OCHOBHOIO
o01m1ero, cpeqHero o0Imero o0pa3oBaHusM», YTBEP KIEHHBIN prKa3oM MuHHCTEpCTBa TpocBemieHns PO
o1 21.09.2022 Ne 858 (axTyasibHasI pedaKIus);

- CII 2.4.2.3648-20 «CaHUTapHO-3MIUJEMHOJIOTHYECKHE TpeOOBaHUs K YCIOBUSIM W OpraHU3allH
oOyueHus B 00me00pa3oBaTeNbHBIX YUPESKISHUSIX» (TIOCTAaHOBIEHHE [JIaBHOTO TOCYyAapCTBEHHOTO
caauTtapHoro Bpaua PO ot 28.09.2020 Ne 28);

- CanlluH 1.2.3685-21 «['uruneHudeckue HOPMATUBBI M TpeOOBaHMS K oOecreueHHI0 0e30MacHOCTH U
(umn) Oe3BpemHOCTH JIIsl  4YellOBeKa (PakTOpOB cCpelasl oOuTaHus» (mocraHoBieHWe [ naBHOTO
roCyJapCTBEHHOIr0 canuTapHoro Bpada P® ot 28.01.2021 Ne 2).

[Iporpamma BKirOUYaeT B ce0sl CIEAYIONINE Pa3/IeIbl:

1) comeprxanue yaeOHOTO TIPEIMETa;

2) mulaHUpyeMbIe pe3yIbTaThl U3Y4EeHUs] YIeOHOT0 MpeaMeTa;

3) TemaTH4YeCKOe IUIAHUPOBAHHE C YKa3aHMEM KOJHMYECTBA YacOB Ha OCBOCHHE KaXKIOH TEMbI, C
y4eToM padoueii mporpaMMbl BOCIIUTAHUS U BO3MOXKHOCTBIO HUcToib3oBaHust DOP/LIOP.

[IporpaMMa Mo XMMHM Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHHUsl COCTaBJICHA C yuyeToM paboueit
nporpammsel Bociutanusit MbOY «Koxopesckas COLLD».

[lemaror MoXxeT pealM30BaTh BOCIUTATENHHBIN MOTEHIIMAT €r0 COBMECTHON C JETHMH JESITEIBHOCTH
CJICAYIOIINM 00pa3oM:

—yCTaHaBIMBATh JOBEPUTENbHBIE OTHOIIEHHS MEXIy YUYUTEIeM W YYCHUKaMH, CHOCOOCTBYIOIINE
MO3UTUBHOMY BOCIIPUATHIO YYAIIMMUCS TPeOOBAaHMK M MPOCHO YUMTEINIs, aKTUBU3ALMH UX MO3HABATEIbHOM
JeSITEIBHOCTH;

—1no0yX/IaTh MIKOJIBHUKOB COOJIIOJaTh Ha YpOKE OOIICNPUHSTHIC HOPMBI TOBEJICHUS, TpaBHIia
OOIIeHUsI cO CTapIIUMHK (YUUTEISIMU) U CBEPCTHUKAMH (IIKOJILHUKAMU);

—IpUBJIEKaTh BHUMAaHHWE LIKOJIbHUKOB K IIEHHOCTHOMY AaCIEKTy H3y4aeMbIX HA YpPOKE SIBICHHIA,
OPTaHU30BbIBATh PA0OTY JIeTel C COMAIBHO 3HAUNMON HH(OpMalel — 00CyKAaTh, BEICKa3bIBaTh MHEHHUE;

—HUCIOJIb30BaTh  BOCIIMTATEIbHBIE BO3MOXHOCTH  COJEp)KaHUS Y4eOHOTO mpenMeTa  depes
JIEMOHCTPAIIUIO JIETSM TIPUMEPOB OTBETCTBEHHOTO, TPAXKIAAHCKOTO MMOBEICHHS, TIPOSIBICHHUS YEIIOBEKOIIOOHSI
" 100pOCepACIHOCTH;

—IPUMEHSTh Ha YpPOKE MHTEPAaKTUBHBIE (hOpMBI pabOTHI: MHTEJJICKTYalbHBIE UIPbI, AUAAKTUYECKUN
TeaTp, JUCKyccHH, pabOThl B Hapax u 1p.;

—OpraHu30BbIBaTh LIE(CTBO MOTHBHUPOBAaHHBIX W JPYJUPOBAHHBIX OOYYalOIIMXCS Hag HX
HEYCTIEBAIOIUMH OJTHOKJIACCHUKAMH.



OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJJIMETA «XUMMUS»

[TporpammMa o XMMHHU Ha YpOBHE CpeHET0 00Iero 00pa3oBaHMs COCTAaBIEHA HA OCHOBE TPeOOBaHMUIM
K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0OOpa3oBaTeNbHOW NPOTpaMMBl CpeAHEro oodmiero o0pa3oBaHM,
npencrasieHHsix B PI'OC COO, a Taxke Ha OCHOBE (enepanbHO paboueil mporpaMMbl BOCIIUTAHUS U C
yu€TOM KOHLENLUHU IpenojaBaHus ydeOHOro mpeamera «XHUMHUS» B 00pa30BaTENbHBIX OPraHU3ALMAX
Poccuiickoit ®enepanuu.

Xumuyeckoe o0pa3oBaHHe, MOJy4aeMOE€ BBITYCKHHKaMH 0011e00pa3oBaTeNbHON OpraHn3aliH,
SIBIISIETCS. HEOTHEMJIIEMOM 4acThi0 MX 00pa30BaHHOCTH. OHO CIIY)KUT 3aBEPIIAIOIIMM 3TAIlOM pealu3aluy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX IICHHOCTEH, MNPHCYIIUX LEJIOCTHOM cHcTeMe
XHUMUYECKOro 00pa3oBaHMs. OTH LEHHOCTH KacaloTCsl TO3HAHWS 3aKOHOB MPHPOABI, (HOpMUpOBaHUS
MHUPOBO33peHHs U 0OMIel KyJIbTYphl 4YelIOBEKa, a TaKKe JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 370POBBIO H IIPUPOJHON Cpefe.

XuMHSL KaK JJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HUrpaeT oco0ylo poilb B COBPEMEHHOH
UUBUIN3AINY, B CO3JaHUM HOBOI 0a3bl MaTepHaIbHOM KyNbTypbl. OHa BHOCHT CBOH BKJIaJ B (hOpMHUpPOBaHUE
PanKMOHAIBHOIO HAYYHOI'O MBIIUIEHHS, B CO3JaHKE LIEJIOCTHOIO NMPEACTABICHUS 00 OKPY)KAIOIIEM MHUPE Kak
0 eIMHCTBE NMPHUPOJIBI M YEJIOBEKa, KOTOpoe (JOPMHUPYETCsl B XUMHUU Ha OCHOBE IIOHMMAaHUsI BEIIECTBEHHOTO
COCTaBa OKPY’KAIOLIET0 MHpPA, OCO3HAHMUS B3aUMOCBA3M MEXIy CTPOEHHEM BELIECTB, UX CBOMCTBAMHM U
BO3MOYKHBIMH OOJIACTSIMUA TIPUMEHEHHS.

TecHO B3aMMOZEHMCTBYS C OPYTMMH €CTECTBEHHBIMM HAYKaMH, XHMHUsS CTala HEOTHEMIIEMON YacThIO
MHUPOBOH KYJIBTYpBl, HEOOXOAMMBIM YCIOBHEM YCIICIIHOTO TpPyJa M XHM3HH KaKJOr0 4iIeHa oOIecTBa.
CoBpeMeHHass XUMHS Kak HayKa CO3UAaTeIbHas, KaKk HayKa BBICOKMX TEXHOJIOTHII HampaBiieHa Ha pelleHue
TII00aTBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUSI YEIIOBEYECTBA — CHIPHEBOW, DHEPreTHUECKOW, MHIIEBOM,
9KOJIOTMUYECKOM 0€30MaCHOCTH U OXPAaHbI 3J0POBBSI.

B cooTBeTcTBMM ¢ OOIUMH IENISIMUA M NPUHIMIIAMUA CPEIHErO OOIero o0pa3oBaHUs COACPIKAHUE
mpenveta «Xumus» (10-11 kmacchl, 6a30BEI ypPOBEHb M3y4YeHHs) OPHEHTHPOBAHO MPEUMYIIESCTBEHHO Ha
OOIIeKYIbTYPHYIO TTOATOTOBKY OOYYAIOMIMXCS, HEOOXOAMMYIO WM JUIsl BBIPAOOTKH MHPOBO33PEHUECKUX
OPHEHTHPOB, YCICIIHOTO BKIIOYEHUS B JKM3Hb COIMYyMa, MPOJOJDKEHHS OOpa3oBaHMs B Pa3MYHBIX
00JIaCTsIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnAOIMMHA TpeaMeTa «XUMHsD SIBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHUS» U
«OO0mas 1 HeopraHuveckass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHUSI KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOIi HAYKH: CUCTEMa 3HAHWI MO0 HEOPTaHMYECKON XMMHUH (C BKIIOYCHHUEM 3HAHWN M3 OOLIeH XUMUH) U
oprannueckod xumuu. OopMUpOBaHHE NAHHOM CHCTEMbl 3HAHMM NPU W3yYCHHMH IpeIMeTa 00ecleurBaeT
BO3MOXHOCTb PACCMOTPEHHUSI BCETO MHOI000pa3usl BEIIECTB HA OCHOBE OOIIMX MOHSATHH, 3aKOHOB M TEOPHUH
XUMHH.

CrpykTypa comepkanusi KypcoB — «Opranudeckast Xumus» U «OOmIasi 1 HEOPraHWYecKass XUMHS»
chopMHpOBaHa B IpOrpaMMe 110 XMMHUHM Ha OCHOBE CHCTEMHOI'0 IOJX0Ja K M3YUYEHHIO Y4eOHOro Marepuana
U OOyCIIOBIIEeHa HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWHA Ha OIpPeel€HHBIX TEOPEeTHYECKHX
ypoBHsX. Tak, B Kypce OpraHn4ecKoi XMMHH BEIIECTBA PACCMATPHBAIOTCS Ha YPOBHE KJIACCHYECKON TEOpUU
CTPOEHMS OpPraHMYECKHUX COCIUHEHHMH, a TakkKe Ha YPOBHE CTEPEOXMMHYECKHX U DIEKTPOHHBIX
MpeJcTaBIeHui 0 cTpoeHnH BenlecTB. CBelleHHs 00 M3y4aeMbIX B Kypce BEIIeCTBaxX JAl0TC B Pa3BUTHH — OT
YTJIEBOJIOPOJOB JI0 CJIOXKHBIX OWOJIOTHYECKH AaKTHUBHBIX COEIWHEHWH. B Kypce opraHMYecKol XWMHUU
MOJy4aloT pa3BUTHE C(HOPMHUPOBAHHBIE Ha YPOBHE CpeAHero oolmiero o0Opa3oBaHMs IEpPBOHAYAIBHBIC
MPEICTABICHUSI O XUMHYECKOH CBSI3HM, KJIACCU()MKAMOHHBIX NPH3HAKaX BEIECTB, 3aBUCMMOCTH CBOMCTB
BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKON peaKkInu.

[Tox HOBBIM yIIIOM 3peHus B TIpeaMeTe «XUMHUs» 0a30BOTO YPOBHSI pacCMaTpUBACTCsl M3YUEHHBIN Ha
YpOBHE cpenHero oOmero oOpa3oBaHUs TEOPETHUECKHM Marepuan M (aKTOIOTHYECKHE CBEACHUS O
BEIIECTBAX M XMMHYECKOW peakmuu. Tak, B 9acTHOCTH, B Kypce «OOmmas u HeopraHMYecKas XHUMHDY
o0yJarmuMcsT TIPEIOCTABISCTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPUOJUYECKOr0 3aKOHA C
OO0IIETEOPETHUECKIX U METOA0JIOTUUECKUX MO3ULIUH, TIy0Ke MOHATh HCTOPHUUYECKOE M3MEHEeHHE (YHKLIUN
3TOT0 3aKOHA — OT 00001IaroIel 10 0OBSICHAIOUICH U TPOrHO3UPYIOLICH.

EnvHas cucteMa 3HaHUN O BaXKHEUIIMX BEIIECTBAX, MX COCTABE, CTPOCHHUH, CBOMCTBAX U IPUMEHEHUH,
a TaKKe 0 XUMUYECKUX PEAKIMAX, UX CYITHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUsl TOMOIHseTcs B Kypcax 10
n 11 KaccoB 3MEMEHTAMH COAEP)KAHUS, UMEIOIIMMHU KyJIbTYPOJIOTUYECKUI M TIPUKIIAJAHON XapakTep. OTH
3HAaHUS CIIOCOOCTBYIOT TMOHMMAHHMIO B3aMMOCBA3M XMMHU C APYTUMH HayKaMH, PAacKpbIBalOT €€ poiib B
MMO3HABATENbHOM WM TMPAKTUYECKON JEsTeTbHOCTH YeJIOBEeKa, CIIOCOOCTBYIOT BOCHHUTAHHIO YBAXKEHHUS K
MpoIecCy TBOPUYECTBAa B OOJIACTH TEOPUM M NPAKTUYECKUX HPWIOKEHHH XWMHH, TIOMOTAIOT BBITYCKHUKY



OPHEHTHPOBATHCS B OOIIECTBEHHO M JINUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKH
OCMBICIIMBATh WH(GOPMAIMIO W MPUMEHATh €€ IS TOMOJHEHUs 3HAHWH, PElIeHHs WHTEUIEKTyalbHBIX U
9KCIEPUMEHTAIBHBIX UCCIIEN0BATENBCKUX 3a/1a4.

B uenom conepikanue yueOHOTo mpeaMeTa «XHUMUs» AaHHOTO YPOBHS M3yUCHHS OPHEHTHUPOBAHO HA
(hopMupoBaHue y 00yUarOMIUXCSI MHUPOBO33PEHYECKONH OCHOBBI I TOHUMAaHUS (QUIOCO(CKAX HIAEH, TaKuX
KaK: MaTepHajbHOE EIWHCTBO HEOPraHWYeCKOTO M OPTaHWYEeCKOTO MEpa, OOYCIOBIEHHOCTH CBOWCTB
BELIECTB UX COCTABOM M CTPOEHHUEM, IO3HABAEMOCTh MPUPOTHBIX SIBICHUN MYyTEM AKCIEPUMEHTA U pEelIeHUs
MIPOTUBOPEYHH MEXIY HOBBIMH ()aKTaMU W TEOPETUIECKHMH MPEAOCHIIKAMH, OCO3HAHUE POJU XUMHH B
PEIIeHNN 3KOJOTHYECKHX MpoljeM, a Takke MpoOiieM cOepekeHHs SHEPreTHYECKHX PECYpCOB, CHIPHA,
CO3/1aHUs1 HOBBIX TEXHOJIOTUI U MaTEpHasoB.

B nmnaHe pemeHuss 3ajad4 BOCHMTAHMS, DPAa3BUTHS M COLMANM3AUUM OOYYAIOMIMXCS IPHUHATHIC
pOrpaMMoil N0 XUMHH MOAXObI K OHNPEACIICHUIO COIEPKAHMS U TOCTPOEHUS MPeAMETa IPEAyCMaTPUBAIOT
(dhopMHpOBaHNE YHHBEPCAJIbHBIX yY4eOHBIX NIECHCTBUI, NMEIOINX 0a30BOe 3HAYCHUE AJISI Pa3IMYHBIX BHUJOB
JESITEIbHOCTH: pEIICHUs] MpoOsieM, TMOWCKa, aHaim3a U 00paboTkM WHPpOpManuy, HEOOXOAMMBIX IS
MPHOOPETEHHSI OIBITAa MPAKTHYECKON M HCCIeI0BATENBCKOM NEATENbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B
[IO3HAHUU XUMUMU.

HEJIXN U3YYEHUS YYEBHOI'O NTPEIMETA «XUMMUS»

[Ipu u3y4eHnn XUMHUU Ha YPOBHE CPEIHETO 0OIET0 00pa30BaHuUs BaKHOE 3HAUCHHE IPHOOPENN TaKkne
LIETH, KaK:

—dopmupoBaHHe CHCTEMBl XUMHYCCKHX 3HAHWH KaK Ba)KHEHINEH COCTABIAIONICH €CTECTBEHHO-
HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOW JIeKAT KIIIOYEBBIC MOHATHS, (QyHAaMEHTAIbHBIC 3aKOHBI M
TEOPUH XWMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TOHMMAaHHME CYIIHOCTH IOCTYIHBIX 0000uIeHUI
MHPOBO33PEHUYECKOr0 XapakTepa, 03HAKOMIICHHUE C UCTOPUEH X Pa3BUTHSI U CTAHOBIICHUS;

—dopmupoBanre U pa3BUTHE TIPEICTABICHUN 0 HAYYHBIX METO/IaX MO3HAHMS BEIIECTB U XUMHUECKUX
peaknuii, HeOOXOMUMBIX I MPUOOPETEHUSI YMEHUH OPHUEHTHPOBATHCS B MHUPE BEMIECTB M XHUMHUYECKUX
SIBJICHUM, UMEIOILUX MECTO B IIPUPOJE, B IPAKTUUECKON U IIOBCEIHEBHON KU3HU;

—pa3BUTHE YMEHHH H CIOCOOOB MESITETHbHOCTH, CBS3aHHBIX C HAOMIOJCHWEM U OOBSICHEHHEM
XMMHYECKOTO SKCIIEPUMEHTa, COOMI0CHNEM TIPaBUiI O€30IIACHOTO OOPAIIIeHHUS C BEIECTBAMH.

—ajganTanys OOyYaromuXcsl K YCIOBHSM JAWHAMUYHO Ppa3BHBAIOIIEroCs Mupa, (HOpMHUpOBaHWE
WHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K cCaM000pa30BaHUIO, COTPYTHUIECTBY, CAMOCTOSTEIEHOMY
MIPUHATHIO TPAMOTHBIX pEIIeHUIl B KOHKPETHBIX JKU3HEHHBIX CUTYalUSAX, CBA3aHHBIX C BEIIECTBAMHU U MX
MIPUMEHEHHUEM;

—dopmupoBanne y 00ydJarOmMUXCS KIFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETCHIUI), WMEIOIINX
YHUBEpCAIbHOE 3HAYCHWE I PA3IMYHBIX BUIOB JESITEIHLHOCTH: PEIIeHHs MpoOJeM, IMOWCKa, aHAIu3a H
00paboTKH WHPOPMAIUK, HEOOXOAWMBIX IS MPUOOPETEHHs OMbITa JAEATENLHOCTH, KOTOpas 3aHHUMaeT
BOXHOE MECTO B IO3HAHUM XUMHH, a TaKKe I OLEHKH C TO3MIUN 3KOJOTHYecKOil Oe30macHOCTH
XapaKTepa BIUSHUS BEILIECTB U XMMUUYECKHUX MIPOLIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO CPENy;

—pa3BUTHE [IO3HABATENHHBIX WHTEPECOB, WHTEIUIGKTYAIBHBIX ¥ TBOPYECKHX CIIOCOOHOCTEH
00y4aromMXCcs: CIOCOOHOCTH CaMOCTOSATENBHO TMPUOOPETaTh HOBBIE 3HAHWS MO XMMHU B COOTBETCTBHU C
KU3HEHHBIMU MOTPEOHOCTSIMH, MCIIONB30BaTh COBPEMEHHbBIE HH()OPMAIIMOHHBIE TEXHOJIOTUH IS [TOUCKA U
aHam3a yueOHON ¥ HayYHO-TIOMYJIIPHON MH(POPMAIHA XUMHYECKOTO COIePIKaHus;

—dopmupoBanre W pa3BUTHE Y OOYYAIOIIUXCS AaCCONMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOIIIOJaTeTLHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH, TpPHU
IUTAHUPOBAHUU M TPOBEJIEHIH XUMHYECKOT0 dKCIIEPHMEHTA;

—BOCIIUTaHUE y OOY4YaIOMMXCsl YOEXKJIEHHOCTH B TYMaHUCTHYECKOW HAIMPaBICHHOCTH XUMHH, €€
BOXHOW POJM B pEHIEHWH TJO00AJbHBIX MPOOIEM pPAMOHAIBHOTO TPHUPOIONOIH30BAHMS, ITOTIOJTHEHUS
SHEPTEeTHYECKUX PECYPCOB U COXPAHEHMS IPUPOAHOTO PaBHOBECHSI, OCO3HAHHUA HEOOXOIUMOCTH OEPEe HOT0
OTHOIIIEHUS K MPUPOJAE M CBOEMY 370POBBIO, a TaKKe MPHUOOPETEHUS OIbBITA MCIIOIBb30BAHUS TONYIEHHBIX
3HAHUH 7S IPUHATHS TPAMOTHBIX PEIICHUH B CUTYAIUIX, CBA3aHHBIX C XUMHUYECKUMU SIBICHUSMHU.

MECTO YYEBHOI'O IPEJJMETA «XUMUS» B YHEBHOM IIVIAHE
OOmiee yuCIIO 9acoB, OTBEASCHHBIX ISl M3YYEHUS XWMHUHM, HA 0a30BOM YPOBHE CpeJHEro OOIIero
o0pazoBanus, coctaisieT 68 yacos: B 10 knacce — 34 yaca (1 yac B Henenmo), B 11 kimacce — 34 gaca (1 gac B

HEIEI0).

1. COAEP KAHUE OBYUYEHMUSA



10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTHyeckne 0CHOBBI OPraHNYeCKOH XMMHH

[Ipenmer opraHmdeckoil XWMHUHM: €€ BO3HMKHOBEHHE, pa3BUTHE WM 3HAYEHHE B IIOJIyUEHUH HOBBIX
BEIIECTB M MarepuasioB. Teopus cTpoeHHs opraHmveckmx coemuHeHwmii A. M. bytmepoBa, e€ OCHOBHbIE
nosoxeHus. CTpyKTypHbIe (POpMYIbl OPraHMYECKUX BeIlecTB. ['omomorus, uzoMepus. XuMHU4IECKas CBS3b B
OpPraHUYECKUX COETUHEHNUAX — OJJUHAPHBIE U KPATHBIE CBA3H.

IIpencraBienne o kinaccupuKalMyM OPraHUYECKUX BellecTB. HoMeHKIaTypa OpraHM4ecKHX
COEAMHEHWH (CHUCTeMaTH4ecKas) W TPHUBHUAIbHBIE HA3BaHUS BAXHEHUIIMX MPEICTABUTENCH KIaccoB
OpPraHUYECKHUX BEIIECTB.

OKclepUMEeHTAIBHBIE METO/IBI U3YUYEHHUs BEIECTB M MX NpPEBpPaIlICHUI: O3HAKOMJICHHE ¢ oOpa3uaMu
OpPraHWYECKUX BEUIECTB M MaTEpHUalaMH Ha UX OCHOBE, MOJEIMUPOBAHUE MOJEKYJ OPTaHUYECKHUX BEILECTB,
HaOJIOEHNE W OINMMCAHWE NEMOHCTPALMOHHBIX OMBITOB 10 NPEBPAlICHUIO OPraHWYeCKUX BEUIECTB MU
HarpeBaHuH (TUIaBJIeHUE, OOYTIMBaHUE U TOPEHHE).

YriaeBogopoabl

AJIKaHBI: COCTaB W CTPOEHHUE, TOMOJIOTHYECKUN psiA. MeTaH W 3TaH — IPOCTEHUIIHE MPEACTaBUTEIIH
QJIKaHOB: (PU3UUECKUE U XMMHUYECKUE CBOWCTBA (PEaKIMU 3aMEIICHUS U TOPEHUs ), HAXOXKICHUE B TIPUPOJIE,
MIOJTy4YEHHUE U TPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKMH psAd. OTWIEH M NOPONWIEH — MpocTeiiine
MPEJCTaBUTEIHN ATKEHOB: (PM3MYECKIE U XUMHUYECKHE CBOMCTBA (PEaKIUK THIPUPOBAHHUS, TATOT€HUPOBAHUS,
TUApaTalliy, OKUCICHNS U MOJIMMEpPHU3aIiH ), IOTy4YeHUEe U IPUMEHEHHE.

Anxaauensl: OyraameH-1,3 u merunOyrtanueH-1,3: cTpoeHne, BaXHEWIIME XMMHUYECKHE CBOWMCTBA
(peakuus nonumepuzanum). IlogydeHrne CHHTETHYECKOTO KayuyKa U Pe3UHBI.

AJNKHMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKHH psill. AUETWIEH — MpOCTeHIInit
MPEICTaBUTENb AJIKWHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA (peakuy THAPUPOBAHMA,
rajJoreHUPOBaHMs, TUAPATALMN, TOPCHHUS), TOTYUECHUE U IPUMEHEHHE.

Apensl. benzon: cocras, ctpoeHne, GU3NUECKIE U XUMUYECKUE CBOMCTBA (PEaKIMU TaloreHUPOBaHUS
W HHUTPOBAaHMA), INOJIYUYCHHE WM NpPUMEHEHHe. 1onyon: cocmag, cmpoeHue, @usuueckue u XumuyecKue
ceolicmea (peakyuu 2an02eHUPOBAHUSA U HUMPOBAHUSL), Noayuenue u npumenenue. TOKCHYHOCTb apEHOB.
I'enernyeckast cBsI3b MEXKAY YIVIEBOAOPOAAMH, IPUHAAIEKAIUMH K Pa3IMUHBIM KJIacCaM.

[IpupoaHbIE HCTOYHUKH YTIIEBOAOPOI0B. [IpupoaHblii ra3 U nomyTHeie HedTsHble Ta3bl. Hedth 1 €€
npoucxoxaeHre. CrnocoOsl nepepaboTku He(TH: MEPETOHKA, KPEKUHI (TEPMHUYECKHH, KaTaTUTHYECKHN),
nuponu3. [IpoaykTe! nepepaboTki HeTH, UX IPUMEHEHHE B IPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yroib
Y TIPOJIYKTHI €r0 TepepadoTKH.

OKCcIepUMEHTAIbHBIE METO/bl U3YUYEHHs BEIECTB M MX NPEBPALICHUI: O3HAKOMIICHHE ¢ 00pa3uaMu
IUIaCTMAcC, KaydyyKoB M pe3uHsl, Koywiekuuu «Hedte» u  «Yromb», MOJETHUPOBAHHUE MOJIEKYI
VIJIEBOIOPOJIOB M TaIOTEHOTPOU3BOIHBIX, MPOBEJCHHE NPAKTHYECKONW paOOThI: TONyYeHHE JTWIICHA U
H3Y4YEHHUE €TO CBOMCTB.

Pacuérnele 3anaum.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00BbEMa, KOJIMYECTBA HMCXOJHOTO
BEIIECTBA WM TPOJYKTAa PEaKkWH IO HM3BECTHBIM Macce, 00BEMY, KOJMUYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB MJIHM MIPOLYKTOB PEaKIHHN).

Kucaoponconep:kamue opranndeckue coeuHeHUs!

[IpenenvHble OHOATOMHBIE CIHPTHL. METaHOT WM 3TAHOJN: CTpoeHHe, (pu3ndyeckne M XUMHUYECKHe
CBOHCTBA (PeakUryu ¢ aKTUBHBIMH METaJlJIaMH, T'aJOreHOBOIOPOIaMH, TOPEHUE), TpUMeHeHue. Bogopoansie
CBSI3M MEXJly MOJIEKYJIaMH CIUPTOB. JlelficTBHE METaHOIA U 3TAHOJIa Ha OPTaHM3M YeJIOBEKA.

MHOroaToMHbIE CIUPTHL. DTWICHTJIHMKONb W TIHIEPUH: CTpOeHHE, (u3ndyeckne W XUMHYECKHE
CBOMCTBa (B3aMMOJEHCTBHE CO MIETOYHBIMA MeETAJUIAMH, Ka4deCTBEHHAs pEaKIus Ha MHOTOaTOMHbBIE
cnupThl). JlelicTBue Ha opranu3Mm uesnoBeka. [IpuMeHeHne riuuepruHa U 3TUIICHTIIMKOIIS.

deHoN: CTpOCHHE MOJEKYNbl, (U3NYECKHEe M XHMHUYECKHEe CBOWCTBA. TOKCHYHOCTh (eHoIa.
[Mpumenenue denona.

Anpneruapl U kemoHvl. DopMmanbreruj, aueTaiubIeTUA: CTPOCHHE, (U3UUECKHE M XUMHUYECKHE
CBOHCTBA (peaK1H OKHUCIICHHUS ¥ BOCCTAHOBIICHHSI, KAUECTBEHHBIE PEAKI1N), TOJTyYeHUE U TPUMEHEHHE.

OHOOCHOBHBIE TpeJeNbHbIe KapOOHOBBIE KHCIOTH. MypaBbHHAs W YKCYCHasl KHCJIOTBI: CTPOCHUE,
¢u3nueckue U XMMUYECKUE CBOWCTBa (CBOIcTBa, oOIIME sl Kiacca KHCIOT, peakuus 3TepuuKanun),




noyrydyeHue U npuMeHeHne. CTeapuHOBasi U OJCHMHOBAS KUCIIOTHI KaK MPEACTABUTENH BBICITUX KapOOHOBBIX
KHCIIOT. MBUTa Kak COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIIEe ACHCTBHUE.

CrnoxHbie 3(UpBl KaK MPOU3BOJHBIC KAapOOHOBBIX KHCIOT. ['MIponm3 CIIOXKHBIX 3(GUpOB. XKuphbl.
Iunponus xxupos. [Ipumenenne xupoB. buonornyeckas posib )KUPOB.

YrneBonapl: coctaB, Kiaccu(ukamus yrieBofoB (MOHO-, JW- W TOJIWcCaxapuibl). [roko3a —
MPOCTEHIINH MOHOCAXapua: OCOOCHHOCTH CTPOCHHUS MOJIEKYJBI, (pH3muecKkne W XWMHYECKHe CBOWCTBa
(B3aumopeiictBue ¢ rtuapokcuaom Menu(ll), okucneHme ammuayHbIM pacTBOpoM okcuzaa cepeopa(l),
BOCCTAHOBJICHHE, OpOKEHHE TJIOKO3bI), HaXOXKIEHHE B NPHUPOJE, NPUMEHEHHE, OWOJIOTHYECKas pPOJb.
®otocuHTe3. PPYyKTO3a KaK U30MEP [ITHOKO3bIL.

Kpaxman u nenmronosa xak npupoAnble monmMmepsl. CTpoeHre Kpaxmaia U Heiunoo3sl. duzndeckue
U XUMHYECKHE CBOWCTBA Kpaxmasa (THAPOJIN3, KaYeCTBEHHAsI PEaKIUsl C HOAOM).

DKCTepIMeHTaIbHBIE METOBl M3YUYCHUS BEIIECTB M WX MpPEBpallleHuil: MpoBeAeHNE, HAOIIOICHNE U
OIMCaHNe JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIIMPTOB, KAYECTBEHHBIE PEAKIMH OJHOATOMHBIX CITUPTOB
(oxucnenune »staHona okcugoM Meau(ll)), MHOroaroMHBIX CHHPTOB (B3aMMOJCHCTBHE TIHUIEPHHA C
ruapokcumoM  Memnu(ll)), ampmernmoB (OKWCICHWE aMMHAYHBIM —PAacTBOpOM oOkcuma cepedpa(l) u
ruapokcumoM Memu(ll), B3ammomedicTBHEe Kpaxmalla ¢ HOIOM), IPOBEICHHUE MPAKTHUECKOH padOTHI:
CBOHCTBA PacTBOpa yKCYCHOM KHCIOTHI.

PacuérHeie 3anaun.

Breruncnenust mo ypaBHEHHIO XHMHYECKOW peakmuu (Macchl, 00BbEMa, KOJIMYECTBA MCXOIHOTO
BEIIECTBA WM MPOAYKTa PEaKkIWH IO HM3BECTHBIM Macce, 00BEMY, KOJMUYECTBY OJHOTO W3 HCXOAHBIX
BEIIECTB MJIH MPOILYKTOB PEaKIHH).

A3oTCoaepKaIIe OPTaHUIECKIE COCTUHEHMS.

AMUHOKHUCIIOTHI KaKk aM(OTepHbIe Opranndeckue coenuHeHus. Ou3ndeckne U XMMHUECKAE CBOWCTBA
AMHHOKHCIIOT (Ha MpUMepe TAunuHa). bronorndeckoe 3HaueHre aMUHOKUCIOT. [lenTuapt.

benkn xak mpuUpoIHBIE BBRICOKOMOIIGKYISIpHBIE coennHeHus. [lepBuuHas, BTOpUYHAS W TpEeTHYHAS
CTpyKTypa OenxoB. XWMHYECKHE CBOWCTBA OENKOB: THAPOIHU3, JCHATYypallvsi, KaueCTBEHHBIE PEaKIN{d Ha
OenKu.

OKclepUMEeHTAIBHBIE METOJbl M3YYCHUs BEIISCTB W WX MPEBpAIllCHUN: HAONIOJCHUE U OIMUCAHUE
JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYypaIs OEIKOB IIPH HATPEBAHUH, IBETHBIC PEAKIINN OEITKOB.

BbicokomouiekyasipHbIe COeTHHEHUST

OCHOBHBIE TIOHSTHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHH: MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, CTENeHb NOJUMEpPHU3allii, CpeaHsas MoyleKynsapHas Macca. OCHOBHBIE METOABl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COSTMHEHHUH — MTOTMMEPHU3AIsl U TTOTUKOHICHCAITHSL.

DKclepUMeHTAIBHBIE METO/IBI M3YUYECHHUsST BEIIECTB M WX MPEBPALICHUI: O3HaKOMIIEHHE ¢ 0Opa3iaMu
MIPUPOJIHBIX ¥ HCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAyYyKOB.

MeXnpeAMeTHBIE CBS3H.

Peanuzamnuss MexXInpenIMeTHBIX CBsi3el MpH M3YYeHHH opraHudeckol xumuum B 10 kiacce
OCYIIECTBIISIETCSl Yepe3 HCIOJb30BAHME KaK OOLIMX €CTECTBEHHO-HAy4YHBIX TOHSATHHA, Tak W TOHSTHH,
SIBIISTFOIIIUXCS. CUCTEMHBIMH JUTS OTIENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmire ecTeCTBEHHO-HAYUHBIE TOHATHUS: SBJICHNUE, HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIU3,
CHHTE3, KJIacCH(UKAIHS, IEPHOAMIHOCTD, HAONIIOJICHNE, N3MEPEHHUE, IKCIIEPUMEHT, MO/ICITHPOBAHHE.

dusuka: MaTepus, SHEPTHUs, Macca, aToM, JEKTPOH, MOJIEKYJa, SJHePTETHIECKUN YPOBEHbB, BEIIECTBO,
TeJ0, 00BbEM, arperaTHOE COCTOSHUE BEIIECTBA, PU3NIYSCKHUE BETMUNHBI M €IMHUIIBI HX N3MEPEHUSI.

Buonorus: kneTtka, opranmsm, ouocdepa, oOMEeH BEIIECTB B opranusme, (HOTOCHHTE3, OHMOJIOTUIECKU
AKTUBHBIC BellecTBa (OCJIKHU, YIICBOIbI, )KUPHI, HEPMEHTHI).

I'eorpadus: MUHEpabl, TOPHBIE TOPOJBI, MOJIE3HBIE HCKOMIAEMbIE, TOTUTUBO, PECYPCHI.

TexHONOTHsA: THIIEBBIE TPOMYKTHI, OCHOBBI PAlMOHAILHOTO TIMTaHHS, MOIOIIHUE CPENCTBA,
JIEKapCTBEHHBIE M KOCMETHUECKHUE MPenapaThl, MaTePHaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIAS U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHUH

Xumuyeckuil snemMeHT. AToM. Smpo aTtoma, WM30TOMBL. DIEKTPOHHAS 000J0YKa. DHEPreTHYECKUe
YPOBHH, TIOJypOBHH. ATOMHBIE OpOHTAIH, S-, P-, - 37eMeHThl. OCOOEHHOCTH pacIpeieieHHs YIEKTPOHOB
Mo OpOUTAIISIM B aTOMaX DJIEMEHTOB MIEPBBIX YETHIPEX TEPHOIOB. DIEKTPOHHASI KOHPUTYPAIIUS aTOMOB.

[lepuoamueckuii 3akoH u Ileproanyeckas cucrema xumuaeckux 31emMenToB [l. 1. Menneneesa. CBs3b
nepuoguueckoro 3akoHa W Ilepuoanmveckoil cuctembl xumuueckux osnementoB . WM. MenneneeBa c



COBPEMEHHOU TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHUSI CBOMCTB XUMUYECKUX JIEMEHTOB U
0o0pa3yeMbIX MMH TMPOCTHIX W CJIOXHBIX BEIIECTB IO TPYMIaM W TMepHojaM. 3Ha4eHHE MEePUOTUIESCKOTO
3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKash CBS3b. BUIBI XUMUYECKOH CBs3M (KOBAJICHTHAsl HEMOJSAPHAS H
MOJISIpHAs, HWOHHASA, MeTauIndeckas). MexaHm3mbl 0O0pa3oBaHMS KOBAJICHTHOW XHUMHYECKOH CBS3U
(oOOMEHHBI M TOHOPHO-AKIENITOPHEIN). BomopomHas CBs3b. BaleHTHOCTb. DIEKTPOOTPHIIATEIHHOCTE.
Crenenb okucieHus. IoHbI: KATHOHBI U aHUOHBI.

BemecTBa MONEKYISIPHOTO W HEMOJEKYJSPHOTO CTPOCHHUS. 3aKOH TOCTOSTHCTBA COCTaBa BEIIECTBA.
Tuns! KpUCTAUIMYECKUX PEMIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIA KPHUCTAILTMYECKOHN PEIIETKH.

[TonsiTue o gucnepcHbIx cucremMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPHI. MaccoBasi J0Jisl BEIIeCcTBa B
pactBope.

Knaccudukammss Heopranmdeckux coenuHeHWH. HoMeHKIaTypa HEOpPraHWYeCKHMX BEIIECTB.
['eneTnueckas cBsI3b HEOPraHUYECKUX BEIIECTB, MPUHAIJICKAIINX K PA3IUIHBIM KIIACCAM.

Xumudeckast peakiusi. Kiaccudukarysi XUMHUSCKUX PEAKIMA B HEOPTAaHUYECKOH M OPraHMYECKOM
XUMHH. 3aKOH COXPaHEHHS MacChl BEIIECTB, 3aKOH COXPAaHEHHS W MPEBPALICHIS YHEPTHHA PU XUMHUIECKIX
peaKIusX.

CKOpOCTh peakiuy, e€ 3aBUCHMOCTh OT Pa3JIMYHbIX (akTopoB. OOpaTUMbIE peakiuu. XUMHUECKOES
paBHOBecHe. DaKTOPBbI, BIMAIOIINE HA COCTOSIHUE XUMUYECKOro pasHoBecus. [Ipunnun Jle larense.

OnexTponutudeckas nauccornuanus. CUIbHBIE W cila0ble 3IMeKTponuThl. Cpena BOTHBIX PacTBOPOB
BEILIECTB: KHUCJast, HEUTpalbHas, IICIIOTHASL.

OKHCIIUTETFHO-BOCCTAHOBUTEIILHEBIC PEAKITHH.

OKCIepUMEHTaIbHBIE METOJBI HM3y4YeHHs] BEIIECTB W WX IMPEBPAIICHUN: IEMOHCTpamus TaOmuil
«Ilepuoanueckass cucrteMa xumuueckux osnmeMeHToB JI. WM. MenaeneeBa», uU3yuYeHHE MOJECH
KPUCTAJUTMYSCKUX PEIIETOK, HAONIOJICHUE M ONHCAHUE JICMOHCTPAI[MOHHBIX M JIA0OPATOPHBIX OIBITOB
(pasmoxeHue TIEPOKCHIAa BOJOPOIA B IPUCYTCTBUU KaTallU3aTopa, ONPENeICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOIIHI0 YHUBEPCATBHOTO WHANKATOPA, PEAKIIMH HOHHOTO OOMEHa), MPOBEACHNE MPAKTUIECKON paboThI
«BiusiHue pa3audHbIX (JAaKTOPOB Ha CKOPOCTh XUMHUCECKOUN PEaKITUm».

Pacuérnbie 3anaun.

Pacuérel o ypaBHEHUSM XUMHYECKHUX PEAKLHNA, B TOM YHCJIE TEPMOXUMUYECKUE PACUEThI, PACUETHI C
KCTIOJIH30BAHUEM MOHITHS «MACCOBast JOJISI BELIECCTBAY.

Heopranuyeckasi xumust

Hemerannel. Ilonoxxenue HemetaiioB B Ilepuoanueckoil cucteme xumudeckux siemeHToB [. .
MenzeneeBa W OCOOCHHOCTH CTpPOEHHS aroMoB. (Du3MYecKWe CBOHCTBA HEMETAIUIOB. AJIIOTPOIHS
HEMETAJIIOB (Ha MpUMepe KUCIIOpoa, cepsl, hochopa u yrieposa).

XVMUYECKHe CBOWCTBAa BaXKHEHIIMX HEMETAIUIOB (TAJOT€HOB, CEphI, a30Ta, ¢ocdopa, yriaepoma u
KpEMHUS) U UX COCUHEHNH (OKCHIOB, KACIOPOACOAECPIKAIINX KUCIOT, BOJOPOTHBIX COSIUHEHHH).

IIpuMmeHeHre BaXXHENITMX HEMETAIIIIOB U UX COCJIMHEHUI.

Merambl. Ilonoxxenne MerawioB B Ilepuoauueckoil cucreMe xumudeckux saemeHtoB [ .
MenneneeBa. OcoOEHHOCTH CTPOCHHS SJIEKTPOHHBIX 00004eK atomMoB MerauioB. OOmme Qusnueckue
cBoiicTBa MeTauToB. CIJIaBBI METAJUIOB. DIEKTPOXUMUUYCCKHUM PSiJ HAMPSHKEHUH METAJLIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIINX METAUIOB (HATPHUH, KaJIUW, KaJbI[Ui, MarHUH, alIOMHHHM, ITUHK,
XpOM, JKEeIIe30, MeJ[b) U UX COCTMHEHHUIA.

OO6mue crocoOs! oy4deHust MeTaiuioB. [[prMeHeHne MeTaioB B OBITY U TEXHUKE.

OKCIEpPUMEHTAFHBIE METOABl M3YYEHHUS BEIIECTB M WX MPEBPAIICHUN: HW3YYCHHE KOJUICKITUH
«MeTaJiibl U CIUIaBbI», OOpa3lloB HEMETAIOB, PEIICHUE 3KCICPUMEHTAIBHBIX 3a]lady, HaAOJIOJCHHE U
OMHCaHUE JIEMOHCTPAIIMOHHBIX M JA0OPAaTOPHBIX OIBITOB (B3aUMOJICHCTBHE THAPOKCHIIA AIIOMHHUS C
pacTBOpaM¥ KUCIIOT U IIeJIoueii, Ka4eCTBEHHBIC PEaKIINX Ha KATHOHBI METAJIIOB).

Pacuérnbie 3amaun.

Pacuérer Maccel BemecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJUYECTBY BEIECTBA, MAcce WU
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacdyeéThl Macchl (00BEMa, KONMYECTBA BEIIECTBA)
MIPOTYKTOB PEAKITHH, €CIIA OJTHO U3 BEIIECTB UMELT IPUMECH.

Xumus 4 )KU3Hb

Ponp xumuu B 00ecrieueHHH SKOJIOTHUYECKOM, YHEPTETUISCKON U MUINEBO 0€30IacHOCTH, pPa3BUTHH
MenuiuHbl. [[oHATHE 0 HAYIHBIX METOaX MO3HAHUS BEIIESCTB U XUMHYECKUX PEAKITHH.

[Ipencrasnenus 00 OOIMIMX HAYYHBIX IPUHIMIIAX TPOMBIILICHHOTO HOJYUYCHHS BaXKHEHIIINX BEIICCTB.



YenoBek B MUpE BEIIECTB U MATEPUAJIOB: BaKHEUIIINE CTPOUTEIbHBIC MaTepUabl, KOHCTPYKIIMOHHBIC
MaTepuaibl, KpacKH, CTEKJIO0, KepaMHKa, MaTepHallbl i SJEKTPOHUKH, HAHOMAaTepraibl, OpraHMYECKHUe U
MUHEpATbHBIC YI00OPECHUSI.

XuMmusl ¥ 370pOBbE UEIOBEKA: MpaBWia HCHOJIB30BAHUS JICKAPCTBEHHBIX MpEnapaToB, IpaBHIIA
0€e301acHOr0 NCTMIOIB30BaHMSI MTPETIapaToOB OBITOBOM XUMHUH B IIOBCETHEBHO KU3HHU.

MexnpeaMeTHBIE CBS3H.

Peanuzaruss MeXIpeIMETHBIX CBsI3¢H MPU U3ydeHUM OO0IIel W HeopraHudeckor xumuu B 11 kiacce
OCYIIECTBIISIETCA Yepe3 HCIOJIb30BaHME KaK OOIMIMX €CTeCTBEHHO-HAYYHBIX MOHSITHNA, TaK M IOHITHMA,
SIBIISTIOIIUXCS CUCTEMHBIMHE TS OT/IENBHBIX MTPEIMETOB ECTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBCHHO-HAYyUHbIC TIOHSATHUS: HAyYHBIA (hakT, THIIOTE3a, 3aKOH, TCOPHsl, aHAIU3, CUHTE3,
KJIACCU(DUKAIHS, IEPUOAUYHOCTD, HAOIOICHUE, SKCIIEPUMEHT, MOICITUPOBAHUE, U3MEPCHHE, BIICHUE.

Odu3mka: wMarepus, OJHEprus, Macca, aToM, OJJIEeKTPOH, WPOTOH, HEHTPOH, WOH, W30TOTI,
PaJMOaKTUBHOCTh, MOJICKYJIa, SHEPTETUYCCKHUN YPOBCHbB, BEIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHHE
BelIeCcTBa, (PU3NYCCKUE BEITUUMHBI U €IMHUIIBI UX U3MEPCHHUSI, CKOPOCTb.

buonorus: knetka, oprannsM, sKocucTema, onocdepa, Makpo- 1 MHEKPORJIEMEHTHI, BUTAMHUHBI, 00MEH
BEIECTB B OpraHU3Me.

I'eorpacdus: MUHEpabl, TOPHBIE TIOPOBI, MTOJIC3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHomnorus: XUMHYECCKas IMPOMBIIIIJICHHOCTD, METaJllIyprus, IIPOU3BOJACTBO CTPOUTCIIbHBIX
MaTeprasoB, CEIbCKOXO3SHCTBEHHOE IPOM3BOACTBO, MHUIIEBAas MPOMBIIUIEHHOCTh, (DapMareBTudecKas
MMPOMBIIIJIICHHOCTD, IIPOU3BOJACTBO KOCMCTUUYCCKUX  IIpEIapaTosB, IIPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTepuraioB, SJICKTPOHHASA MPOMBINUICHHOCTh, HAHOTCXHOJIOTHUH.

2. INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE CPEJHEI'O OBLIET'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIbTATHI

JImdHOCTHBIE pe3ynbTaThl OCBOCHUS TpeaMmeTa «XWMHS» JOCTHTAIOTCS B EAWHCTBE yUeOHOH U
BOCIIUTATEIHHON JESTENFHOCTH B COOTBETCTBHH C TYMAHHCTUYECKHUMH, COIMOKYJIBTYPHBIMH, JTYXOBHO-
HPAaBCTBCHHBIMHY IICHHOCTSMH M UACaJIaMH POCCHICKOTO IPayKIaHCKOTO OOIIECTBA, MPUHATHIMU B OOIIIECTBE
HOpPMaMu ¥ TIpaBUJAMH TOBEACHHSA, CIOCOOCTBYIOIIMMH IIPOIIECCAM CaMOIIO3HAHHWS, CaMOpa3BUTHS U
HPAaBCTBEHHOTO CTAHOBIICHUS IMIHOCTH 00YJarOIINXCA.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS MpeaMeTa «XHUMHS» OTPAKAT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEJILHOM M MPAKTHYECKOHN JCSITEeILHOCTH OOYUYAIOUIUXCS 10 pealn3allid MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJI€E B YaCTH:

1) rpaskaIaHCKOro BOCIIMTAHUS

—O0CO3HaHHUs 00YYarOIIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBOKEHUS K 3aKOHY U
MIPABOIIOPSIKY;

—IIPEJICTABJICHUS O COIMAIBHBIX HOPMaX U MPaBUjIaX MEKIMIHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

—TOTOBHOCTH K COBMECTHOM TBOPYECKOHN NIEATEILHOCTH TPU CO3JaHUH YYEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX ¥ MTO3HABATEIHHBIX 32/1a4, BEIIOJTHEHUN XUMUYECKIX IKCTIEPUMEHTOB;

—CITOCOOHOCTH TOHMMATh M MPHUHAMATh MOTHBBI, HAMEPEHWs], JIOTHKY M apryMeHTHl IPYTHX IPU
aHaIlM3€e Pa3INYHBIX BUOB YUSOHOH NEATEIhHOCTH;

2) NaTPMOTUYECKOT0 BOCTIUTAHMS:

—IIEHHOCTHOTO OTHOIICHUS K UCTOPHUYECKOMY M HAyIHOMY HaCIIEAHIO OTeUEeCTBEHHON XUMUU;

—VBa)XEHUsI K IPOILECCY TBOPUYECTBA B OOJIACTH TEOPHH M MPAKTHYECKOTO TPUMEHEHHs XHMUH,
OCO3HaHUSl TOTO, YTO JOCTHXKCHHS HAYKH €CTh PE3yJlbTaT JJIUTEIbHBIX HAOIIOJICHUA, KPOMOTIMBBIX
AKCIIEPUMEHTAITBHBIX TTIOUCKOB, IIOCTOSTHHOTO TPYAa YIEHBIX U MPAKTHKOB;

—HHTEpeca M I03HABATEJIbHBIX MOTHBOB B IOJYYCHHM W IOCICAYIOIIEM aHaIM3e HHGPOpPMAIUH O
MIePEAOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

—HpPABCTBEHHOI'0 CO3HAHMUS, ’TUYECKOr0 TIOBEJICHNUS;

—CITOCOOHOCTH OIICHUBaTh CUTYallU¥, CBS3aHHBIE C XUMHYECKHMHU SIBICHUSMH, W TPUHUMATH
OCO3HAHHBIC PEIICHHS, OPUCHTUPYSCh HAa MOPAJbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

—TOTOBHOCTH OIICHUBAThH CBOE MOBEJCHUE U TTOCTYIIKH CBOMX TOBAPHINCH C IMO3UIINI HPABCTBECHHBIX U
MIPaBOBBIX HOPM W OCO3HAHHE MOCIICICTBHIA dTHUX IMOCTYIIKOB;

4) dpopMupoBaHus KYJbTYPbI 310POBbA:



—TOHMMAaHUS LIEHHOCTEN 310pOBOTO M 0€30MacHOr0 00pa3a KU3HH, HEOOXOAUMOCTH OTBETCTBEHHOT'O
OTHOULICHUS K COOCTBEHHOMY (DU3UYECKOMY H NICHXHYECKOMY 3I0POBBIO;

—CoOroICHMS TIpaBUJI 0€30TIaCHOTO OOpAIICHUS C BEIIECTBAMH B OBITY, ITOBCETHEBHOM KU3HH U B
TPYZOBOH NESITEIBHOCTH;

—TMOHUMAaHUsl [EHHOCTU TPaBUJI WHIMBUAYAJIHHOTO M KOJJIEKTHBHOTO O€30MacHOrO TOBEACHUS B
CUTYaLUsIX, YTPOXKAIOIUX 3/I0POBBIO U KU3HU JIIOJIEH;

—O0CO3HAHMUS TOCJIEACTBUI U HEMPUATHS BPEIHBIX MPUBBIYCK (YIMOTPEOICHUS alKOros, HAPKOTHKOB,
KYpeHHs);

5) Tpy10BOr0 BOCIMTAHMSA:

—KOMMYHHMKAaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEZOBATEIbCKON AESTEIbHOCTH, OOLIECTBEHHO
MIOJIE3HOM, TBOPUECKOU U APYTHUX BUAAX AEATEIBHOCTH;

—YCTaHOBKH Ha aKTUBHOE Y4aCTHE B PEIICHUU NMPAKTUYECKUX 3a/1ad COLMATbHON HANpaBIeHHOCTH (B
paMKax CBOEro Kjacca, IIKOJbI);

—HHTEpeca K MPAKTHUIECKOMY M3Y4EHHIO NpodeccHil pa3lnudyHOrO POoAa, B TOM YHCIE HAa OCHOBE
IIPUMEHEHUS IIPEIMETHBIX 3HAaHUI 110 XUMUH;

—YBa)XKEHUS K TPYAY, JIOISAM TPyJa U pe3yIbTaTaM TPYAOBOU JEATEIBHOCTH;

—TOTOBHOCTM K OCO3HAaHHOMY BbIOOpY HMHIMBHIYaJdbHOM TpaekTopuu oOpa3oBaHus, Oymyluei
npodeccud M peanu3aluu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 001IecTBa;

6) 3K0JI0rH4YeCKOro BOCIIUTAHMS:

—3KOJIOTHYECKH 11€JeCO00Pa3HOro OTHOLICHUS K MPUPOE, KAK HCTOUYHHUKY CYILIECTBOBAHU JKU3HU Ha
3emire;

—INOHMMAaHUS TJI00aJBHOT0 XapaKkTepa SKOJOTHYECKUX MPo0IeM, BIUSHUS 3KOHOMHYECKUX TPOLIECCOB
Ha COCTOSIHME NPUPOJHOMN U COLIMATIBHOM Cpebl;

—O0CO3HaHMS HEOOXOJMMOCTH HWCIOJIb30BaHUS JOCTIDKEHHH XUMHUHM Ui DEHICHUS BOIPOCOB
PaIOHANTBHOTO IPUPOAOIIOIB30BAHMS;

—AaKTUBHOTO HENpPUATUS JNEUCTBUN, MPUHOCSIIIMX BpEH OKPY’KaKLIed MNPUPOJHOM cpene, yMEHUs
MIPOTHO3UPOBAaTh HEOJIArONPUATHBIE 3KOJIOTMYECKHE IMOCIECACTBHSA MNPEIIPUHUMAEMbIX IEHCTBUH U
MIPEeIOTBPAIIATh UX;

—HaJIM4YUs Pa3BUTOIO SKOJIOTMYECKOTO MBINIJICHUS, SKOJIOTHYECKON KYJIbTYpHI, ONbITA ACSITEIHLHOCTH
9KOJIOTUYECKOW HApPaBICHHOCTH, YMEHHUSI PyKOBOJCTBOBATHCSA UMM B MO3HABATEIbHONW, KOMMYHUKATHBHON
W COLMAJIbHOM MPaKTUKE, CHOCOOHOCTH U YMEHHUS aKTHUBHO MIPOTUBOCTOSITH UI€0JI0rHH XeMo(poOuH;

7) LHeHHOCTH HAYYHOI0 NO3HAHUSL:

—c(OpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
1 OOIIIECTBEHHOM MTPAKTHUKH;

—TOHUMAaHUs CHeIU(UKUA XUMHUH KaK HayKH, OCO3HaHUs €€ poiH B (POPMUPOBAHMHU PAllHOHAIHLHOTO
Hay4YHOTO MBIIIJICHUS, CO3JaHUM LIEJIOCTHOTO IPEJICTaBIeHUs 00 OKpYXarollleM MHpe KaK O €IUHCTBE
NPUPOABI U YEJIOBEKAa, B IMO3HAHUHM MPUPOAHBIX 3aKOHOMEPHOCTEH M pPELIeHWH IpoOJeM COXpaHEHUs
MIPUPOJTHOTO PAaBHOBECHS;

—yOexXAEHHOCTH B 0CO0OM 3HAYMMOCTM XUMHHM JIJI1 COBPEMEHHOW IMBWIM3AIMUA: B €€
TYMaHUCTHYECKOM HAaNpaBIIEHHOCTH W Ba)XHOW POJHM B CO3JJaHUM HOBOM 0a3bl MaTepHaNbHON KyJIbTYpHI,
peleHny TI00aJbHBIX NPOOJIEM YCTOMYMBOIO Ppa3BUTHS YEJIOBEYECTBA — CHIPHEBOW, JHEPreTHUECKOM,
MUILEBOH M HKOJOIMUYECKOM O€30MacHOCTH, B Pa3sBUTUM MEAMLMHBI, OOECIICYEHWH YCIOBHUH YCHEUIHOTO
Tpy/ia ¥ SKOJIOTHYECKH KOM(POPTHOM KU3HU KKIOTO WieHa 00IIecTBa;

—€CTECTBEHHO-HAyYHOW I'PaMOTHOCTHU: NMOHUMAHHUS CYIIHOCTH METOJAOB IO3HAHU, UCIOIb3YyEMBIX B
€CTECTBEHHBIX HAyKax, CIIOCOOHOCTM HCIOJb30BaTh IMOJy4YaeMble 3HAHUS U1 aHaiu3a U OOBSICHEHUS
SBJICHUH OKPY’KAalOILIET0 MHpa W MPOMCXOASIIMX B HEM M3MEHEHHMH, YMEHHs JenaTb OOOCHOBAaHHBIE
3aKJIIOUEHUs] HAa OCHOBE HAy4YHBIX (DAKTOB M WMEIONIMXCS JaHHBIX C IIEJBI0 IOJyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

—CHOCOOHOCTH CaMOCTOSITENIEHO HCIIOJIb30BaTh XWMHUYECKHE 3HAHHMSA MJIsl PElIeHus] mpodieM B
pEaJIbHBIX )KM3HEHHBIX CUTYalHsX;

—HHTEepeca K TO3HAHUIO U MCCIIeI0BATENLCKOM IEATENbHOCTH;

—TOTOBHOCTH M CHOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHIO M CamMO00pa30BaHHIO, K aKTHBHOMY
MOJYYEHUIO HOBBIX 3HAHUI N0 XUMHUH B COOTBETCTBHH C KU3HEHHBIMHU NMOTPEOHOCTSIMHU;

—HWHTEpeca K 0OCOOCHHOCTSIM TPYy/ia B pa3IMYHbIX cdepax mpodecCHOHaTbHOM NesITeNbHOCTH.



METAHNPEJIMETHBIE PE3YJIBTATBI

MerTanpeaMeTHbIC pe3yIbTaThl OCBOCHUS YUSOHOTO IpeIMeTa « XUMUsD Ha YPOBHE CPEIIHETO O0IIero
00pa30BaHUs BKIIIOYAIOT:

OBiafeHue YHUBEPCAIBHBIMHU Y4eOHBIMH MO3HABATEIBHBIMH JeHCTBUAMM:

1) 6a3oBble JOrHYecKHe AeHCTBUS:

—CaMOCTOSTENILHO (DOPMYJIMPOBAThH U aKTYAIHM3UPOBATH MTPOOJIEMY, BCECTOPOHHE €€ pacCMaTPHUBATh;

—ONpEJCNATh LEIN ACIATCIBHOCTH, 3aJaBas MapaMeTphl U KPUTCPUU WX JOCTHIKCHHUS, COOTHOCHUTH
Pe3yIbTaThl ACITCIBHOCTH C IOCTABICHHBIMU LIEIISIMH;

—HCIIONIF30BaTh MIPH OCBOCHWW 3HAHWUN MPHEMBI JIOTHYECKOTO MBITIIICHHUS] — BBIJIENATH XapaKTepHbIE
MPU3HAKN TOHATHH W YCTaHABIMBATh WX B3aWMOCBSI3b, HCIIONB30BATH COOTBETCTBYIOIINE MOHSATHS IS
00BSICHEHHS OTACITHLHBIX (DAKTOB W SIBIICHHUIA;

—BBIOMpATh OCHOBAHUS U KPUTEPHUHU IS KIacCH(DHUKAINY BEIIECTB U XUMUYCCKHUX PEaKIUi;

—yCTaHaBIUBATh MPUYNHHO-CIICJICTBCHHBIC CBSI3U MEKIY H3y4acMbIMU SBJICHUSMU;

—CTPOUTh JIOTHYECKHE pACCYX ACHHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, 1O AaHAJOTHH), BBIABIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBAEMBIX SBICHUSX, (OPMYITHPOBATH BHIBOJIBI U 3aKITHOUYCHUS;

—IPUMEHATh B TPOIIECCE TO3HAHUS, HUCIOJIB3YEMbIe B XUMHUH CUMBOJIMYCCKUE (3HAKOBBIC) MOJICIH,
MPeoOpa3oBhIBATh MOJCIBHBIC IPEICTABICHUS — XHMHYCCKUH 3HAK (CHMBOJI) 3JIEMEHTA, XUMHYECKas
(dhopMyna, ypaBHEHHE XUMHYECKOW PEaKIMH — MPU PEIICHUH YIeOHBIX MO3HABATENBHBIX W MPAKTUIECKHX
3aaa4, NPUMCHATH HA3BAHHBIC MOACJIBLHBIC MNPCACTABICHUA IJId BBIABICHUA XapaKTCPHBIX IIPU3HAKOB
HN3y4acMbIX BCHICCTB U XUMHNYCCKUX peaKuHﬁ.

2) 6a30BbIe HCCIEA0BATENbCKHE TeHCTBHS:

—BIIAJIETh OCHOBAMH METOJIOB HAYIHOTO ITO3HAHUS BEIIECTB M XUMHUECKHUX PEaKITHA;

—dopmynupoBaTh 1enH W 3aJa4Yd WCCIEJOBAHUSA, UCIONH30BATH MOCTABICHHBIE M CAMOCTOSTEIBHO
chopMyITupOBaHHBIE BOIPOCH B KAYECTBE HHCTPYMEHTA ITO3HAHUS U OCHOBHI /ISl (DOPMHUPOBAHUS TUIOTE3HI
10 MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

—BIIAIETh HABBIKAMH CAMOCTOSTENBHOTO TUIAHUPOBAHUS U MPOBEICHUS YUSHHUECKUX IKCIIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHS HAONMIOJaTh 3a XOJOM IPOIECCa, CaMOCTOSTENFHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (QOpMYIHpPOBATh OOOOIIEHWS W BEIBOJABI OTHOCHUTEIFHO JIOCTOBEPHOCTH PE3yJIHTATOB
WCCJICIOBAHUS, COCTABISITh 000CHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

—nproOpeTaTh OMNBIT YYCHWYECKOW HCCIEeNOBATENLCKOW W TMPOEKTHON ESITEIbHOCTH, MPOSBIISATH
CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PEIICHUS NPAKTHUYSCKUX 3ajad,
MIPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMSL.

3) padorta ¢ undopmaumeii:

—OpHUEHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAX wWH(popManuu (HaydHO-TIONMYJsIpHAsi JIMTeparypa
XUMHUYECKOTO COJICpKaHUs, CIPaBOYHBIC MOCOOUs, pecypchl WHTepHeTa), aHAIM3UPOBaTh HH(OPMAIIUIO
pa3IUYHBIX BUAOB W (GOpPM  TPEACTAaBIEHHUS, KpPUTUYECKH OIICHMBATh €€ JIOCTOBEPHOCTh H
HEMPOTHUBOPEUNBOCTb;

—(opMyIHpOBaThH 3aMPOCHl U MPUMEHSITH Pa3IMYHbIC METOJBI MPH MOUCKE W 0TOOpe MH(popMaImy,
HE0OXO0IUMOH JIJIsl BBIITOJIHEHMSI YIeOHBIX 3a/1a4 ONPECIEHHOIO TUIIA;

—IIPUOOPETaTh OIBIT UCTIOIB30BaHMS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI M Pa3IMIHBIX
MTOMCKOBBIX CHUCTEM;

—CaMOCTOSITENIFHO BHIOMPATh ONTHUMAIBHYIO (popMy TpezcTaBieHUs HHPpOpManuu (CXeMbl, TpauKH,
JMarpaMMebl, TAOIUIbI, PUCYHKH U IPYTHE);

—HUCIOJIb30BaTh HAYYHBIH SI3bIK B KayecTBE CpejcTBa NpU pabore ¢ XUMUYecKod HHDopMmarmei:
MPUMEHSTh MEXIpeaMeTHble (pu3uyeckne W MareMaTWdeckne) 3HAaKH W CHUMBOJIBI,  (QOpMYJIbI,
ab0peBuaTypbl, HOMCHKIIATYPY;

—HCIIOJIL30BaTh U MPE0OPa30BBIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISITHOCTH.

OBiaieHHe YHUBEPCAILHBIMUA KOMMYHHKATHBHBIMY JIEHCTBHSIMU:

—3a/1aBaTh BOIIPOCHI TI0 CYHIECTBY OOCYXJIaeMOH TeMbl B XOJA€ JAuajora HW/WIA JUCKYCCHH,
BBICKa3bIBaTh HJICH, Q)OpMYJ'II/IpOBaTB CBOM IMPEAJIONKECHNUA OTHOCUTCIBHO BBIIIOJIHCHUA HpeHHOX(CHHOﬁ
3aJ1a4H;

—BBICTYIIaTh C TMPE3CHTAIMEH pe3yNbTaTOB IO3HABATECILHOW JEATENBLHOCTH, IIOJYYCHHBIX
CaMOCTOSITEJIhbHO WM COBMECTHO CO CBEPCTHHKAMHU MPH BBITIOJHEHHH XHUMHUYECKOTO OJKCICPUMEHTA,
MPAKTUYECKO pabOThl IO UCCIIEAOBAHUIO CBOWCTB M3yYaeMbIX BEIECTB, pealM3allii Y4eOHOT0 MPOEKTa U



(hopMyITUPOBaTH BBIBOJBI 10 pPE3yJIbTaTaM IPOBEAEHHBIX WCCIICIOBAHUN MYTEM COTJIACOBAHUS TO3HMIUN B
xoJie 00CyXIeHHS 1 0OMEHa MHCHISIMH.
OBiaieHHe YHUBEPCAJIBLHBIMHA PETYJIATHBHBIMY JeHCTBUSAMM:

—CaMOCTOSTEIILHO TUIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEIBHYIO JCATCIBHOCTH, ONPEACIsII
e€ 1eu W 3a/1a4, KOHTPOJIUPOBATh U TI0 MEPe HEOOXOIUMOCTH KOPPEKTHPOBAThH MPEJIaraeMblil aliropuTM
NEeHCTBUI TIpW BBITIOMHEHWH YYeOHBIX W HCCIEIOBATENbCKUX 3a]ad, BHIOMpaTh HamOosee 3¢ ¢eKTUBHBINA
CH0c00 WX pemeHus ¢ yIETOM MOTyYeHIsI HOBBIX 3HAHHH O BEIIECTBAX U XUMUYECKHUX PEaKInsX;

—OCYILIECTBIISTh CAMOKOHTPOJIb CBOEH IESITETFHOCTH Ha OCHOBE CaMOaHAJIN3a U CAMOOLICHKH.

OPEJIMETHBIE PE3YJIbTATDBI
10 KVIACC

[IpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XUMHSD» OTPaXaroT:

—c(hopMHPOBAHHOCTD MPEJICTABICHUN 0 XMMUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHON KapTHHBI
MUpa, POJIU XUMUU B MTO3HAHHUHU SIBIICHUI TPUPO/IbI, B GOPMUPOBAHUU MBIIUICHUS U KYJIbTYpPhl IUYHOCTH, &€
(OYHKITMOHAIBHON T'PaMOTHOCTH, HEOOXOAMMOHN JUIsl PEIICHUS NPAKTUYSCKUX 3a7ad U JKOJIOTHYECKU
000CHOBAaHHOT'O OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOJHOM Cpesie;

—BJIQJICHUC CHUCTEMON XUMHWUYECKUX 3HAHWM, KOTOpas BKIJIIOYACT: OCHOBOIOJATAIOUINE TTOHSITHS
(XMMUYECKHMI  3JIEMEHT,  aToM,  DJJIGKTpOHHas  00OJIoYKa  aromMa, MOJIEKYJa,  BaJICHTHOCTB,
AIIEKTPOOTPULIATEIBHOCTh, XUMHYECKAs CBS3b, CTPYKTYpHas opmya (pa3BEPHYTas U COKpAIEHHAs ), MOJIb,
MOJIIpHasi Macca, MOJSIPHBIA 00BEM, YTIIEPOAHBIN CKeeT, (YHKIHOHAIbHAS TPYIIa, PaAuKall, H30MEPHS,
M30MEPHI, TOMOJIOTHYECKHN PsJl, TOMOJIOTH, YTJIEBOAOPOBI, KHCIOPOJI M a30TCOAEpIKAINEe COCTUHEHHUS,
MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAMHEHUS); TSCOPUH U 3aKOHBI (TEOpHUS
CTpOCHHS OpraHUYecKux BemecTB A. M. ByTiepoBa, 3aK0H COXpaHEHHST MacChI BEMIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHN 361K XUMHH;, MHPOBO33PEHUECKUE 3HAHMS, JISKAIIFE B OCHOBE IIOHMMAHHS IPUYUHHOCTH U
CUCTEMHOCTH XUMHWYCCKHX HBHCHHﬁ, q)aKTOHOFI/I‘-ICCKI/IC CBCIACHUA O CBOI\/'ICTBaX, COCTaBC, IOJYUYCHUU U
0e30IacHOM HCIOJIb30BaHIH BAXHEHWIIMX OPTaHMUYECKHX BEIICCTB B OBITY W MPAKTUYECKOH NEATCIHLHOCTH
YeII0BEeKa;

—c(hopMHpPOBaHHOCTh YMEHHH BBISBISITH XapaKTepHbIE TPHU3HAKYM IMOHSATHH, yCTaHABIMBATh WX
B3aUMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIHEC MMOHATHA ITPU OITMCAHUHN COCTaBa, CTPOCHHUA U HpCBpaHICHI/II\/'I
OPraHNYECKUX COEAUHEHNN;

—c(hopMHpPOBaHHOCTh YMEHHH HWCHOJB30BaTh XUMHUYECKYI0 CHMBOJHKY JUISI  COCTABJICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOW) QOpMYyd OpraHMYeCKHX BEIIeCTB U
YpaBHEHWH XUMHYECKHX pEaKIUii, W3rOTaBIMBATh MOJIEH MOJIEKYJl OPraHMYeCKHX BEIIECTB I
HUITIOCTPpAMU UX XUMHUYCCKOT'0 U IPOCTPAHCTBEHHOI'O CTPOCHUAA,

—C(l)OpMI/IpOBaHHOCTB YMCHHﬁ YCTaHaBJIUBATh MPUHAMJICIKHOCTD U3YUYCHHLIX OPraHUYCCKUX BCIICCTB
MO0 MX COCTaBy M CTPOCHHUIO K OMpeNeIEHHOMY KIIacCy/TpyIe COeAMHEHH (YriIeBOJ0pO/Ibl, KHCIOPOI U
a30TCOoAEpIKAIIUE COCNUHEHHs, BHICOKOMOJEKYJSPHbIE COEIWHEHMs), JaBaTh WM Ha3BaHUS 110
cucremarnueckoir HomeHkiarype (IUPAC), a rtakxke NpUBOAWTH TPUBHAIILHBIE HA3BaHHS OTIEIBHBIX
OpPraHMYECKUX BEIIECTB (3THIICH, MPOIUJICH, alleTUIICH, STUIICHTJIMKOJb, TIUIEePHH, (eHo, hopMabIeru/,
arleTabAeTH, MypaBbUHAS KHCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBas KHCIIOTa, CTeapUHOBas KHCIIOTA,
TIII0K032, (hPYKTO3a, Kpaxmall, [eJUTF0II03a, TIIHUIINH);

—C(l)OpMI/IpOBaHHOCTB YMCEHHA ONPEACTIATE BUJbI XUMHYECKON CBS3H B OpPTraHUYCCKUX COCIMHCHUAX
(omuHApHBIE U KpPATHBIE);

—c(hopMHPOBaHHOCTE YMEHUS MPUMEHSThH TOJIOKEHUS TEOPHH CTPOCHHUS OPTaHMYECKUX BEIIECTB A.
M. BbytnepoBa nansi OOBSICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa W CTPOCHHUS; 3aKOH
COXPaHEHUS MacChl BEIIECTB;

—CcpOpMHUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTpPOCHWE, (PU3NUECKHE W XHUMHYCCKUE
CBOMCTBA THUITMYHBIX Hpe)lCTaBPITeJ'IefI Pa3IMYHbIX KJIACCOB OPraHUYCCKUX BCIICCTB (MeTaH, O9TaH, 3TUJICH,
MPOIWJICH, aleTwiIeH, Oyraauen-1,3, MeTwiOyraaueH-1,3, OCH30j, METAHOJ, 3TaHOJ, STHIICHIJIUKOJb,
TJIMLEPHUH, (EHOJI, aleTanblerH]l, MypaBbUHAs M YKCYCHas KHCIOTHI, TJIOKO3a, Kpaxmal, IeJUTI0I03a,
AMUHOYKCYCHAsT KHCJIOTa), WUIIOCTPUPOBATh TEHETHUECKYIO CBS3b MEXKIY HHMH ypPaBHCHHSIMH
COOTBETCTBYIOIINX XHMHUYECKUX PEAKIINi C UCIIOIb30BAHUEM CTPYKTYPHBIX opMyT;

—c(hopMHPOBaHHOCTE YMEHHsI XapaKTepU30BaTh HMCTOYHUKUA YTIEBOJOPOIHOTO CHIPbs (HE(TH,
MIPUPOJIHBIN Ta3, YTOJIb), CIIOCOOBI UX NepepabOTKH U MPAKTHYECKOE MPUMEHEHHUE ITPOIYKTOB MepepaboTKy;

—c(hopMHPOBaHHOCTE YMEHHI TMPOBOJUTH BBIYUCICHUS IO XUMHYECKHM YpaBHEHHUsSM (Macchl,
00BbEMa, KOIMYEeCTBa WCXOJHOTO BEIIECTBA WIIM IMPOJYKTa pPEaKIUWd 10 H3BECTHBIM Macce, O0bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEUIECTB UM MPOAYKTOB PEAKIINN );



—c(OpMHUPOBAHHOCTh YMEHUI BIIaIeTh CUCTEMO 3HAHUK 00 OCHOBHBIX METOAAX HayYHOT'O MO3HAHH,
UCTIONB3YEMBIX B XUMHH TPH HM3YYCHHUH BEIIECTB M XMMHUYECKHX SIBJICHUHU (HaOMOAeHWE, M3MEpEHUE,
9KCIIEPUMEHT, MOJCIUPOBAHUE), UCIIOIb30BATh CUCTEMHBIE XUMUUYECKUE 3HAHUS JJIsl IPUHATHUSA PELICHUi B
KOHKPETHBIX )KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHHEM;

—c(OpMHUPOBAaHHOCTh yMEHHMH COONIOAATh MpaBWiIa TIONb30BaHUA XHMHUYECKOW MOCYAOH U
nabopaTopHeIM 000OpYyJOBaHMEM, a TaKKe IpaBWia OOpalleHWs C BEUIECTBAMH B COOTBETCTBHU C
WHCTPYKLUSIMU 10 BBIIIOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX OIBITOB;

—c(hOpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATh U BBINOJIHATh XMMUYECKUH IKCIEPUMEHT (IPEBpaIeHUs
OpPTraHMYECKUX BEIIECTB IPH HATPEBAaHHMHM, MOJIYYECHHE 3THJIEHA M HM3YUYE€HHE €ro CBOIICTB, KaueCTBEHHBIE
peaKkuyd OpraHWYecKUX BEIIECTB, JeHaTypalus OENKOB NpPH HarpeBaHUM, IIBETHBIC PEaKIHUU OEIKOB) B
COOTBETCTBUU C IIPABUJIAMHU TEXHUKU O€30IMaCHOCTH NpH OOpAaIlEHHMH C BELIECTBAMHM U JIAOOPAaTOPHBIM
000pyZOBaHUEM, NIPEACTABIATh PE3YJbTaThl XUMHUYECKOIO JKCIEPUMEHTa B (OopMe 3alucH ypaBHEHHUU
COOTBETCTBYIOIINX PEaKLUil U GOPMYIUPOBATH BHIBOABI HA OCHOBE STHX PE3yJIbTaTOB;

—c(OpMHUPOBAaHHOCTh YMEHUH KPUTHUECKH aHATM3HUPOBATh XUMHUECKYIO HH(POPMALIUIO, TTOTy4aeMyIo
U3 pa3HBIX HCTOYHHUKOB (CpeacTBa MaccoBoil nHpopmanun, HTEepHET U APYTHX);

—c(hopMHpPOBaHHOCTh YMEHHUH COOMIOAATh TpaBUiIa SKOJIOTHYECKH IIEIeCOO00Pa3HOTrO MOBEACHHUS B
OBITY U TPYJOBOH IEATEIBLHOCTH B LIESIX COXPAHEHUS CBOETO 3[J0POBbS U OKPY’KAarOILEH MPUPOIHON Cpeabl,
OCO3HaBaTh OIMACHOCTh BO3JEHCTBUS Ha JKMBBIE OPraHU3MBI OINpPEAETIEHHBIX OPraHUYECKUX BEIIECTB,
noHuMast cMbici mokazatenst [1/IK, mosicHATs Ha mpuMepax criocoObl YMEHBIICHUSI U MPEJOTBPAIICHUS X
BPEIHOI'O BO3JICHCTBUS HA OPraHU3M YeJIOBEKa,;

—U1s1 00y4aloyXCs ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSMH 3J0POBbS: YMEHHE NPUMEHATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOAAX ITO3HAHUS BELIECTB M XMMUYECKUX SIBJICHUM;

— TSl CIETIBIX ¥ CAOOBUISIINX 00YYaIOUIMXCsI: YMEHHE UCTIONB30BaTh Pebe()HO-TOUCUHYIO CHCTEMY
o6o3nauenuii JI. bpaiiist quist 3anucu xumudeckux Gopmya.

11 KJIACC

[IpenmeTtHbie pe3ynbpTaThl OCBOCHUS Kypcea «OO0mIas 1 HeOpraHuIecKasi XUMHUSD» OTPaXKaroT:

—c(hOopMHPOBAaHHOCTh MPEACTABICHUN: O XMMHUYECKOW COCTABIIAIONICH €CTECTBEHHO-HAYYHOMH
KapTHHBI MHpPa, POJIM XUMHUU B MO3HAHUM SIBJICHUH MPHUPOJIBI, B (POPMHUPOBAHMH MBIIIICHUS U KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAIBLHOW T'PaMOTHOCTH, HEOOXOAMMOW [UIsi PEHICHUs] MpPaKTUYeCKUX 3aaad |
9KOJIOTMYECKH 000CHOBAHHOT'O OTHOIIEHHS K CBOEMY 3JJOPOBBIO M IPUPOIHOIL cpee;

—BJIaJICHHE CHCTEMON XUMHUYECKHUX 3HaHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarol[fe IOHATHS
(XMMHUYECKHI 3JIEMEHT, aTOM, M30TOII, S-, P-, 0- BJIEKTPOHHBIE OpPOHMTATU aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJIApHBI 00BEM, BaJEHTHOCTB, JJIEKTPOOTPUIATENFHOCTh, CTENEHb OKHCICHHS, XWMHYECKas CBS3b
(xoBasieHTHas1, MOHHAsA, METAIMYECKas, BOJOPOJHAs), KPUCTAUIMUECKas PeIETKa, THIIBl XMUMHUYECKHX
peakumid, pacTBOP, OHJEKTPOJUTHI, HEINEKTPOJIUTHI, HIIEKTPOIUTHYECKAs JAUCCOLMALMS, OKHCIHUTEb,
BOCCTaHOBUTEINb, CKOPOCTh XUMHUYECKON peaklny, XUMHUYECKOE pPaBHOBECHE); TEOPHM M 3aKOHBI (Teopus
3JIEKTPOJIMTHYECKON JUccoUUanuy, nepuonudeckuil 3akon . M. MenneneeBa, 3aKOH COXpaHEHHUs] MacChl
BEIIECTB, 3aKOH COXPAHEHHs] W NPEBPALICHUS SHEPrHUHM MPHU XUMHYECKUX PEAKLUIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUH SI3bIK XUMHUH, MEPOBO33pPEHUYECKHE 3HAHMS, JICKAIME B OCHOBE MIOHUMAHHS IPUYMHHOCTH
CHCTEMHOCTH XHMHWYECKUX SIBJICHHM, (PaKTOIOTHYECKUE CBEJCHUS O CBOWCTBAX, COCTaBE, MOMYYCHUH H
0€e3011acHOM HCIOJIb30BAaHUN BAXKHEHIINX HEOPTaHMUECKUX BEIIECTB B OBITY M MPaKTHYECKOH AEATEIBHOCTH
YeJIOBEKa;

—c(OpMHUPOBAHHOCTh YMEHHWH BBIIBISATH XapaKTepHblE NPHU3HAKH MOHSATHHA, YCTaHABIMBaTh WX
B3aMMOCBSI3b, UCIIOJIL30BATh COOTBETCTBYIONIME MOHSTHS MPU ONMCAHUM HEOPTaHWYECKHUX BENIECTB M HX
MpEBPALCHHUI;

—c(OPMHUPOBAHHOCTh YMEHHUM HCIIONB30BaTh XMMUYECKYI0 CHMBOJMKY HIJIsl COCTaBJIECHHUS (GopmMyn
BEIIECTB M YPAaBHEHUH XMMHYECKHX peakiuii, cucreMatnueckyto HomeHknatypy (IUPAC) u tpuBuansHbie
Ha3BaHMS OTJIEIbHBIX HEOPraHUYECKUX BEIICCTB (YrapHBIN Ta3, YIIIEKHCIIbIA ra3, aMMHUaK, raiéHasi H3BecCTh,
Herani€Hasi U3BeCTh, TUThEBas COJIa, UPUT U JIPYTHE);

—c(OpMHUPOBAHHOCTh YMEHUH OINpPENENIATh BAJIEHTHOCTh W CTENEHb OKHUCIECHHS XUMHYECKHX
9JIEMEHTOB B COEAMHEHMAX PAa3JIMYHOTO COCTaBa, BHJ XHUMHUYECKOH CBs3M (KOBAJCHTHAs, WOHHA,
METaJJINYecKas, BOJOPOJIHAS) B COEAWHEHMSX, THI KPUCTAJUIMYECKOW PEmETKH KOHKPETHOTO BEIIeCTBa
(aTromHas1, MONEKyYIISIpHAS, HOHHASI, METAITHYECKas), XapaKTep CPebl B BOAHBIX PACTBOPAX HEOPTAHUYECKHUX
COCIMHCHUM;



—c(hopMHPOBAaHHOCTh YMECHHUU YCTAaHABIMBATH IMPHHAJICKHOCTh HEOPTaHWYECKHX BEIIECTB IO UX
COCTaBy K ONPEACIEHHOMY KIACCY/TPYNIE COCIUHEHM (TIPOCTHIC BEUIECTBA — METaUIBI U HEMETAaJLIBI,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM()OTEPHBIC TUAPOKCUJIBI, COITH);

—c(hopMHPOBaHHOCTh YMEHHUH pacKphIBaTh CMBICH Mepuoaudeckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOIIYI0, OOBSICHUTEILHYIO W MPOTHOCTHYSCKYHO (PYHKIINN;

—c(hOopMHPOBAaHHOCTh YMEHHI XapaKTEpU30BaTh JJIICKTPOHHOEC CTPOCHUE AaTOMOB XUMHYECKHX
anemeHnToB 1—4 nepuoos [lepuoaudeckoii cucrembl xumuueckux anementos [l. . MeHneneeBa, uconb3ys
MOHSTHS «S-, P-, O-3JCKTPOHHBIC OpPOUTAIM», «IHEPTETUYECCKHE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH
M3MEHEHUSI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COECIMHEHUU MO mepuojaM u rpynnam Ilepuonnyeckoit
CUCTEMBI XUMHU4eCcKux 3nemeHToB [I. 1. Menneneena;

—c(hopMHpPOBaHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBATH) OOIINE XWMHYECKHE CBOWCTBA
HEOPTaHWYECKUX BEIIECTB PA3IMIHBIX KIIACCOB, MOATBEPKIATh CYIIECTBOBAHIE TEHETHUECKON CBI3H MEXKIY
HEOPTaHWYECKUMH BEIIECTBAMH C TIOMOIIHI0 YPAaBHEHHH COOTBETCTBYIONINX XHMUYECKUX PEAKIIHIA;

—c(hopMHPOBAaHHOCTh YMEHUS KIaCCH(DUIMPOBATh XUMHUYCSCKUE PEAKIMU 0 PA3IMYHBIM MPH3HAKAM
(4uciy ¥ cocTaBy pearupyrolux BEIIeCTB, TEIUIOBOMY 3P PEKTy peakIuu, U3MEHEHUIO CTCTICHEH OKUCIICHUS
AJIEMEHTOB, 00PATHMOCTH PEAKIINH, YYACTHIO KaTaanu3aTopa);

—c(hopMHPOBaHHOCTh YMEHHH COCTaBISATh YPABHEHHA PEAKIMil pa3IUYHBIX THIIOB, TOJHBIE U
COKpaIEHHbIE ypaBHEHHS PEaKIuii NOHHOTO OOMEHa, YYUTHIBAsl YCIOBUS, IIPH KOTOPBIX 3TU PEAKIIUH UIYT
JI0 KOHIIA;

—c(hOopMHPOBAaHHOCTh YMCHHI MPOBOAMTH PEAKIUK, IOATBEPKIAIOIINEG KAUSCTBCHHBIM COCTaB
Pa3IMYHbIX HECOPraHWYCCKUX BCHICCTB, paCIlO3HABATH OIIBITHBIM HYTéM HUOHBI, TPUCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPTAaHUYECKHX BEIIECTB;

—c(hopMHPOBaHHOCTh YMEHHHA PaCKPBIBATH CYIIHOCTH OKHCIHTEIHHO-BOCCTAHOBHTEIHHBIX pPEaKINN
MTOCPEACTBOM COCTABJICHUS SJIEKTPOHHOTO OajlaHCca dTHX PeaKIIHii;

—c(hOopMHPOBAaHHOCTh YMEHHI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW pEakiuu OT
Ppa3InYHbIX (I)aKTOPOB; XapakTep CMCHICHUA XUMHYCCKOIO PpaBHOBCCHSA B 3aBUCHUMOCTU OT BHCHIHCTO
Bozpeiicteus (mpuniun Jle lllarense);

—c(hopMHpPOBaHHOCTh YMEHHI XapaKTepPH30BaTh XUMHUYECKHE TIPOIECCHI, JIEKallie B OCHOBE
MTPOMBINIUIEHHOTO TIOJYYEHUSI CEPHOM KUCIIOTHI, aMMHaKa, a Takke c(hopMHPOBAHHOCTD IMPEICTABICHUN 00
06IHI/IX HAaY4YHBIX IPUHOUIIAX U SKOJIOTHYCCKUX HpO6J'ICMaX XUMHYCCKOIr'0 MpOn3BOJICTBA,

—C(l)OpMI/IpOBaHHOCTI) YMCHHI;'I MMPOBOJAUTH BBIYUCIICHUA C MCIIOJIB30BAHHUECM ITOHATHA «MaCCOBas J0JIA
BEIIECTBa B paCTBOPCH, OG’LéMHBIX OTHOIIIEHUH TIa30B IIpru XUMHUYCCKUX pCaKUudaX, MacChl BCHICCTBA HIIN
00BEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIIECTBAa, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIUX B
peaKkiMu BEUIECTB, TEIJIOBOro 3((dekra peakiud Ha OCHOBE 3aKOHOB COXPAHECHUsS MacChl BEIICCTB,
npeBpaliCHusd U COXpAaHCHUA SHEPIrUuu,

—c(hopMHpPOBaHHOCTh yMEHWH COONIONATh TpaBWIIa TOJB30BAHUS XUMHYECKOH TIOCYJOH U
mabopaTOpHEIM OOOPYJIOBaHWEM, a TakKe IpaBWia OOpaIleHHs C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH T10 BBITOIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIIBITOB;

—c(OpMHUPOBAHHOCTh YMEHHMH TUIAHUPOBATH W BBITIONHATh XMMUYECKUH JKCIEPUMEHT (pa3iioKeHUe
MEPOKCHIa BOJOPO/Ia B MPUCYTCTBUHU KaTalln3aTopa, ONPEICIICHUE CPEIbl PACTBOPOB BEIIECTB C IMTOMOIILIO
YHUBEPCAITBHOTO HHIUKATOPA, BIUSIHUE PA3IMYHBIX (DAaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKIINH, PEaKIIHU
MOHHOTO 00MEHa, Ka4eCTBEHHBIC PEaKIU Ha Cyib(arT-, KapOOHAT- U XJIOPHU/I-aHUOHBI, HA KATHOH aMMOHUSI,
PEIICHUC SKCIICPUMEHTAJIBHBIX 3a1a4 110 TEMaM «MeTamiey U «HeMeTaJ'IJ'IBI») B COOTBETCTBUHU C IIpaBUIIaMHU
TEXHUKH 0€30MacHOCTH MpU OOpalleHWU C BEIIECTBAMHU W J1a0OPAaTOPHBIM 00OPYAOBaHHEM, MPEICTABIISAThH
pe3yNIbTaThl XUMUYECKOTO 3KCIEpUMEHTa B (OpMe 3alHuCH YPaBHEHHH COOTBETCTBYIOLIUX pEaKIuid M
(hopMyTpPOBATH BEIBOBI HA OCHOBE ATHX PE3YJIHTATOB;

—c(hOpMHUPOBAHHOCTh YMEHUH KPUTUYECKH aHATM3MUPOBATH XUMHUECKYIO0 HHPOPMAIIUIO, TIOTy4aeMYyIO0
13 pa3HbIX HCTOYHUKOB (CpeICcTBa MAacCOBOM KOMMYHHKAIUHY, IHTepHET 1 IpyTrHx);

—c(hopMHPOBaHHOCTh YMEHUH COONIOJATh MpaBUia SKOJOTHYECKH IEIeCO00pa3sHOTo IMOBEACHUS B
OBITY M TPYJOBOH JEATEILHOCTH B IIEJISAX COXPAHEHUS CBOETO 3I0POBbsSI U OKPYXKAIOIIECH MPUPOITHOM Cpepl,
OCO3HABaTh OMACHOCTh BO3JICHCTBUS HAa KUBBIC OPraHU3MBI ONPEACIEHHBIX BEIIECTB, MOHUMAs CMBICI
mokazatens [I/JIK, mosicHATP Ha mpuMepax crmocoOBl YMEHBIIEHHS W TPEIOTBpAIIEHUS UX BPEIHOTO
BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKa;

— Uit 00YYAIONIMXCS ¢ OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBS: YMEHHE IPUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MMO3HAHMSI BEIIECTB U XUMUYCCKUX SBIICHHIA;



—JIA CIICIIBIX U CJ'Ia6OBI/II[$IH_II/IX 06y‘{aIOH.[I/IXC$IZ YMCHHE HUCIIOJIb30BATh pCJ'H:e(bHO-TOqe‘lHYIO CUCTCMY

o6o3nauenuii JI. bpaiinst quis 3anucu xumudeckux Gpopmya.

3. TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC

HaumenoBaHue pa3aesioB u
TeM MPOrpaMMBbl

Ne

KoauuecTBo yacoB

KonTpoabHbie

Bcero
padoThI

Paznen 1. TeopeTudyeckue OCHOBbI OPraHU4YeCcKOil XUMHUHU

IIpenmeT opranuyeckomn

DJIeKTpOHHBbIE (M (ppoBLIe)
o0pa3oBaTe/ibHbIe pecypchl

xumuu. Teopus ctpoeHus Bubmmoreka [TOK
11 . 3 .
OPraHUYECKHX COCAUHCHUI A. https://m.edsoo.ru/
M. bytnepona
Hroro mo pasnemy 3
Paznen 2. YrieBoaopoasl
[IpenenbHbIe yIIeBOIOPOIBI — Bubmmoreka [TOK
2.1 2 _
aJIKaHbI https://m.edsoo.ru/
29 HenpenenbHrie yrieBoI0pOIbL: 6 Bubnunoreka [IOK
' AJIKEHbI, aJIKaJUEHbI, aTKAHbI https://m.edsoo.ru/
ApomaTtudeckne bubmmoreka [IOK
2.3 2 .
YIJIEBOJOPOIBI https://m.edsoo.ru/
=l B LOK
' Y AOpon https://m.edsoo.ru/
nepepadoTKa
Hroro no pazneny 13 1

Pa3znen 3. Kuciopojacoaep:kamue opraHu4ecKne coeTnHEeHUsI

bu6nunoreka IJOK

3.1 Crpret. denon 3 https://m.edsoo.ru/

39 Anbaerunbl. KapOoHoBBIE 7 bubmuorexa LIOK

' KUCIOThI. CIOKHBIE dPHUPBI https://m.edsoo.ru/

bubmuorexa LIOK

3.3 YTIeBomLI 3 2 https://m.edsoo.ru/
Hroro mo paznemy 13 2

Paznen 4. A3oTcoaep:kaiiye opraHuyeckue coeIuHeHus

41 AMUHBI. AMUHOKHUCIIOTEL. 3 bubmnorexa LIOK
' Benku https://m.edsoo.ru/
Hroro o pasneny 3

Paszpnen S. BeicokoMoJIeKyIsIpHBIE COCANHEHUA

51 [Tnactmaccel. Kayuayku. 2 But6mmoreka [TOK
Bonokna https://m.edsoo0.ru/

Hroro o pasneny 2

OBUIEE KOJIMYECTBO YACOB I10 34 3

[NPOI'PAMME

11 KVIACC

HaumeHnoBaHue pa3aeios u
TeM MPOrpaMMblI

Ne

Bcero

KoianuecTBo 4yacoB

KonTpoabHbIe
padoThI

Paznen 1. TeopeTudeckne 0CHOBBLI XMMHUHU

11 CtpoeHue aToMoB.

3

DyekTpoHHBIE (LM (PPOBLIE)
o0pa3oBaTeJbHBIC pecypchl

Bu6nmoreka [JOK
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Ilepuoanueckuii 3aK0H 1
Ilepuoauueckas cuctema
XUMHYECKUX 31eMeHToB JI. W.
MenpgeneeBa

https://m.edsoo.ru/

12 CrpoeHue BemecTRa. 4 bubmmnoreka [IOK
' MHoroo0pa3sue BemecTB https://m.edsoo.ru/
bu6nmoreka [JOK
1.3 XHUMUYECKHE PEAKIHH 6 https://m.edsoo.ru/
HUtoro mo pazgeny 13
Pasnes 2. Heopranuyeckasi xumus
bu6nmoreka [JOK
21 Meraubi 6 https://m.edsoo0.ru/
bubmunoreka LIOK
22 Hemerauer ° https://m.edso0.ru/
CBsI3p HEOPraHUYECKUX U Bubmuoreka LJOK
2.3 2 )
OpPraHUYECKUX BEIIECTB https://m.edsoo.ru/
Hroro no pazneny 17
Paznen 3. Xumus U Ku3Hb
bubaunoreka LIOK
3.1 XHMH5L H KH3HE 4 https://m.edsoo0.ru/
Hroro mo pasneny 4
OBLIEE KOJIMYECTBO YACOB 10 34

[MTPOI'PAMME
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