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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHUHM Ha YpOBHE cpeaHero oobmiero odopazoBanus pa3pabdo-
TaHa Ha ocHoBe DenepanbHoro 3akona oT 29.12.2012 Ne 273-03 «O06 oOpa3zoBaHuu
B Poccuiickoit deneparuny, TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS (eaepaTbHON
o0Opa3oBaTenLHOM MporpaMMel cpeaHero ooiiero oopazosanus (POIT COO), npen-
CTaBJICHHBIX B DenepaibHOM TOCYJapCTBEHHOM O0pa3oBaTEIbHOM CTaHJapTe
COQ, ¢ yuérom Konueniuu npenojaBanus ydyeOHOro npeamera « Xumus» B oopa-
30BaTENbHBIX OpraHu3anuax Pocculickoit @Penepanuu, peaiv3yrolUX OCHOBHBIC
oOpa3oBareibHbIE MPOTPaMMBbl, 1 OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTHS
BocriutaHus B Poccuiickoit denepanun Ha nepuos 10 2025 rona» (Pacnopsiokenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIX0JI0B K pa3paboTKe MpOorpaMMbl 0 XUMHUU, K OTPEJIEICHUIO 00-
el crpareruu oOy4deHHUs, BOCIIUTAHUS W PA3BUTHUS OOYYAIONIUXCSl CpPE/ICTBaAMU
yueOHoro npeamera «Xumus» i 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
KoHuenrtyanbHblie noioxenus ®I'OC COO o B3auMo00yCIIOBIEHHOCTH LENEH, COo-
JIep>KaHusl, Pe3yJIbTaTOB O0y4YEeHHs U TpeOOBaHUM K YPOBHIO MOJTOTOBKH BBIITYCK-
HUKOB.

Xumudeckoe o0pa3oBaHue, OJIy4aeMOoe BbIITyCKHUKaMHU 00111e00pa3oBaTeb-
HOU OpraHu3aluu, sIBISETCS HEOThEMJIEMOM YacThio X 00pa3zoBaHHOCTU. OHO CITy-
KUT 3aBEPIIAIONIUM H3TaloOM peaM3ali Ha COOTBETCTBYIOIIEM €My 0a30BOM
YPOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIHUX IIEJIOCTHON CHCTEME XMMHUYECKOTO 00pa-
30BaHMsI. DTHU IEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPOJbI, (PopMUpOBaHUS
MHUPOBO33pEHUS U OOIIEH KYJIbTYPhI YEJIOBEKA, a TAKKE IKOJIOTMUYECKA 00OCHOBAH-
HOT'O OTHOIIICHUS K CBOEMY 3JI0pPOBBIO U MPUPOIHON cpene. Peanusyercs xumuue-
CKOe 00pa3oBaHKe 00yJaIOIIMXCs Ha YPOBHE CPEIHETO 00IIIero 00pa3oBaHus Cpe/l-
CTBaMHU y4eOHOTO mpeaMeTa « XUMHUS, COePKAHUE U MTOCTPOSHNE KOTOPOTO OTpe-
JIeJIEHbI B POrpaMMe M0 XUMHUU ¢ YU4ETOM Crelu(UKA HAyKU XUMUH, €€ 3HAYCHUSI
B MO3HAHUM MPUPOJBI U B MATEPUATILHOM dKU3HHU OOLIECTBA, a TAKXKE C YUYETOM 00-
UX HeJed U TPUHIUMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CHUCTEMBbI
cpeaHero oomiero oobpasoanus B Poccutickoit denepanum.

XUMHS KaK dJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPaeT 0COOYIO POJIb B CO-
BPEMEHHOW ITUBWJIN3AIIUU, B CO3JJAaHUHA HOBOM 0a3bl MaTepuaabHOM KyJbTyphl. OHa
BHOCUT CBOM BKJIaJl B (DOPMUPOBAHUE PAIIMOHATBFHOTO HAYYHOTO MBIIIJICHUSI, B CO-
3JTaHUE T[EJIOCTHOTO TIPEACTABICHUS 00 OKPYXKAIOIEeM MUPE KaK O €IMHCTBE MPHU-
POJIBI M YeJIOBEKa, KOTOpoe (OpPMHUPYETCS B XUMUU HAa OCHOBE MMOHWMAHUS BEIIle-
CTBEHHOT'O COCTaBa OKPY’KAIOIIEr0 MHUpPa, OCO3HAHUS B3aUMOCBSI3U MEXKIY CTpOe-
HUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JIaCTSIMU TPUMEHEHMUSI.



TecHO B3aMMOIEUCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XHMHS CTaJIa
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO
TpyJla ¥ )KU3HU KaX10r0 wieHa oOmecta. CoBpeMeHHask XMMHS Kak HayKa co3uza-
TeJbHAs, KaK HayKa BBICOKMX TEXHOJIOTMW HAMpaBlieHa HAa PEIleHUEe II00aJbHBIX
po0seM yCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA — ChIPhEBOM, SHEPTE€TUUECKOM, TH-
IIEBOM, 3KOJOTMYECKOM O€30IaCHOCTH U OXPaHBI 3J0POBBS.

B cooTBeTcTBUM ¢ 00IIMMU LIENSIMU U IPUHILIMIIAMEU CPEIHETO 00111ero 00pa3o-
BaHUs cojepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb U3y4e-
HUS1) OPUEHTUPOBAHO IPEUMYILECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJrOTOBKY 00y4a-
IOIUXCSl, HEOOXOJUMYIO UM JUIsl BBIPAOOTKM MHPOBO33PEHUECKUX OPHUEHTHUPOB,
YCHENIHOTO BKJIIOUEHUS B KU3Hb COLMyMa, MPOJOKEHUSI 00pa30BaHUs B pas3iny-
HBIX 00JIaCTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEIH.

CocTaBnsiomuMHy npeamMeTa « XUMUs SBISIIOTCS 0a30Bble Kypchl — «OpraHu-
yeckasg XuMus» U «OO0IIast 1 HeopraHU4ecKass XUMUs», OCHOBHBIM KOMITOHEHTOM
COJIEp>KaHUsI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HAayKW: CUCTEMA 3HAHUU IO He-
OpraHUYeCKON XUMHUHU (C BKIIOUYCHHEM 3HAHUU U3 OOIel XUMUN) U OpraHUYeCKOM
xuMun. PopMUpOBaHUE TAHHOW CUCTEMbI 3HAHUM MPU U3YUECHUH TTpeaMeETa o0ecrtie-
YMBAET BO3MOKHOCTb PACCMOTPEHMS BCEIr0 MHOT0OOpa3usi BELIECTB HA OCHOBE 00-
[IUX MNOHSITUH, 3aKOHOB U TEOPHUI XUMUHU.

CrpykTypa coaepkanus KypcoB — «Opranudeckas Xumusi» u «O01ias u Heop-
raHu4ecKas XuMush» cOpMHUpPOBaHa B IPOrPAMME IO XUMUU Ha OCHOBE CHCTEMHOIO
NOJIX0J]a K U3yUYEHHUI0 YYeOHOro Marepuaia u 00yciaoBiIeHa HCTOPUUYECKH 00OCHO-
BAHHBIM PA3BUTHUEM 3HAHUW HA OMNPENECIEHHBIX TEOPETUYECKUX YpPOBHsX. Tak, B
KypCe OpraHM4eCKOW XMMHUH BEILECTBA PACCMATPUBAIOTCS HA YPOBHE KJIIACCUYECKOU
TEOPUU CTPOCHHUSI OPTaHUYECKUX COCTMHEHUM, a TAK)KE€ HA YPOBHE CTEPEOXUMHUYE-
CKUX U DJIEKTPOHHBIX MPEICTABICHUIN O CTpoeHUH BelecTB. CBeaeHus: 00 n3yyae-
MBIX B Kypce BEIIECTBaxX JAlOTCs B pa3BUTHH — OT YIJIEBOAOPOIOB J0 CIOKHBIX OHO-
JIOTUYECKHU aKTUBHBIX COCIMHEHUN. B Kypce OpraHM4ecKoi XMMHUU MOJIy4YaroT pas-
BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O 00ILEr0 0Opa3oBaHUs MEPBOHA-
YaJlbHbIE MPEICTABICHUS O XUMUYECKOM CBSI3U, KIACCHU(UKALMOHHBIX MPHU3HAKAX
BEILIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIUU.

[Ton HOBBIM yTJIOM 3peHus B mpenMere « Xumus» 0a30BOro ypoBHs paccMmart-
pHUBaETCs U3yUYEHHBIN HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs TEOPETHUECKUN
Matepuan U (PaKTOJIOrMUEeCKUE CBEIAEHHUS O BEIIECTBAX U XUMHUYECKON pEaKIuu.
Tak, B yacTHOCTH, B Kypce «OO0mias U HeopraHU4ecKas XUMUs» OOyHaroIIMMCS
IPEOCTABIISETCS BO3MOXKHOCTh OCO3HATh 3HAUEHHE MEPUOIMUECKOr0 3aKOHa ¢ 00-
[IETEOPETUYECKUX U METOIOJOTHUECKUX MO3UIIHNH, TITy0Ke MOHATh UCTOPHUECKOE
U3MeHeHHe (DYHKITHI ATOTO 3aKOHA — OT 0000MIaIoIIeH 10 0O BSICHSIONIEH U TIPOTHO-
3UPYIOUIEH.



Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax U MPUMEHEHUH, a TAKIKE O XUMUUYECKUX PEAKIHUAX, UX CYIIHOCTH U 3aKO-
HOMEPHOCTSX MPOTEKaHus AonoiHseTcs B Kypeax 10 u 11 knaccoB anemeHTamu co-
JepKaHusl, UMEIOUTUMHU KYJIbTYpPOJIOTHYECKUN U MPUKIAAHON XapakTep. DTH 3Ha-
HUS CIIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U XUMHH C IPYTUMU HayKaMHU, PaCKpPbI-
BaloT €€ pOJIb B MO3HABATEIBHON U MPAKTUYECKOM ACSITEIFHOCTH YeJI0BEKa, CIIOCO0-
CTBYIOT BOCITUTAHHIO YBaXKEHHS K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U TTPaK-
TUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B 00IIIe-
CTBEHHO W JINYHOCTHO 3HAYUMBIX MPOOJIEMax, CBA3aHHBIX C XUMHEH, KpUTUUECKH
OCMBICTTUBATh UHPOPMAIIMIO U MPUMEHSTH €€ JIs MOMOJHEHUS 3HAHUM, PEIICHUS
WHTEJUIEKTYJIbHBIX U 3KCIIEPUMEHTAIbHBIX MCCIEI0BAaTEIbCKUX 331ad. B memom
coJiep>kaHue yueOHOro npeaMera « XUMHsD JaHHOTO YPOBHS U3YUEHUS! OPUEHTHPO-
BaHO Ha (popMHUpOBaHUE y 00yHAIOIIUXCSI MUPOBO33PEHYECKON OCHOBBI Jisl IIOHU-
MaHus PUIOCOPCKUX UACH, TAKMX KaK: MaTepUaIbHOE €TMHCTBO HEOPTaHUIECKOTO
Y OPraHUYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM M CTPOE-
HUEM, TO3HABAEMOCTh TPUPOHBIX SBJICHUN ITyTEM SKCIIEPUMEHTA U PELIEHUS MTPO-
TUBOPEYHI MEKy HOBBIMU (paKTaMH U TEOPETUUECKUMH MPEANOCHUIKAMHU, OCO3HA-
HUE POJIM XMMHUU B PELICHUH SKOJIOTUYECKUX MPOOIeM, a TaKkKe IpobiieM coepexe-
HUS SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHUS HOBBIX TEXHOJIOTUW U MaTepua-
JIOB.

B nane penieHus 3agad BOCOUTAHUS, PAa3BUTUS M COLMANIM3alUU O0Oydaro-
HIUXCSI IPUHATHIE TPOTPAMMOM IO XUMHUU MOAXOAbI K ONPEEICHUIO COJEPKAHUA U
MOCTPOEHUS MpeaMeTa MPEeAyCMAaTPUBAIOT (DOPMUPOBAHKUE YHUBEPCAIBHBIX y4eO-
HBIX JICUCTBUI, UMEIOIMX 0a30BO€ 3HAUCHHUE JIJIS PA3IMUYHbBIX BUJIOB I€ITEIIHOCTH:
perieHus: npodJsieM, MOKCKa, aHaiu3a U 00paboTKM MH(pOpMaIMK, HEOOXOIUMBIX
JUTSl IPUOOPETEHHUSI OIBITA TPAKTUYECKON U UCCIIEI0BATENBCKOM AESITEIbHOCTH, 3a-
HUMAIOLIEH BAXKHOE MECTO B TO3HAHUU XHUMUMU.

B mpakTuke npenoiaBaHus XMMHUH KaK Ha ypOBHE OCHOBHOTO 00111ero 00pa3o-
BaHUS, TaK U HA YPOBHE CPEAHEr0 0OIIEro 00Opa3oBaHus, IPU OMPEICTICHUH COJIEP-
KATEIbHOM XapaKTePUCTUKH 1IeJIe N3yUYeHHs TPEeIMETa HAlpaBJICHUEM TIEPBOCTE-
MEHHOM 3HAYMMOCTHU TPATUIIMOHHO NPU3HAETCS POPMUPOBAHUE OCHOB XUMUYECKOMN
HAyKH Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKON AESITETbHOCTU
YEJIOBEKa M KAK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KyJIbTyphl. C METOIHYECKON
TOYKH 3PEHHUS TAKOW MOJXOJI K ONPEJEICHHIO LIeJeH 3ydeHus peAMeTa sIBIseTCs
BIIOJTHE OTPaBJAaHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJIaBHBIMU LIEJISIMU U3yUEHUS TpeaMeTa « XU-
Mus» Ha 6a3oBoM ypoBHe (10 =11 ki1.) sBIsIIOTCS:



e (opmMupoBaHHE CUCTEMBI XUMUUYECKUX 3HAHUHN KaK BaXKHEHUIIICH COCTABIISIO-
LN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B OCHOBE KOTOPOU JIEKAT KO-
YeBbI€ MOHATHS, (yHIaMEHTAIbHbIE 3aKOHBI M TEOPHUH XHUMHUH, OCBOCHHE
S3bIKa HAyKHU, YCBOCHHWE U MOHMMAaHHUE CYIIHOCTU JTOCTYIHBIX 0000IIeHU
MHPOBO33PEHYECKOTO XApaAKTEPA, O3HAKOMIICHUE C UCTOPUEN UX PA3BUTHUS U
CTaHOBJICHUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEI[ECTB U XUMHUUYECKHUX PEaAKIINil, HEOOXOIMMBIX JJIsi MPUOOPETEHUS YMEHUN
OPUEHTUPOBATHCA B MUPE BEMIECTB U XUMUUYECKUX SBICHUN, UMEIOIIUX ME-
CTO B IPUPO/IE, B MPAKTUYECKOW U MOBCETHEBHOM KU3HMU;

e pa3BUTHUE YMEHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
00BSICHEHHEM XUMHUYECKOTO IKCIIEPUMEHTA, COOJII0IEHUEM TTpaBmiI Oe3o1ac-
HOT'0 0OpaIeHUs C BEIIECTBAMH.

Hapsay ¢ aTuM, conepkaTeslbHasi XapaKTepUCTUKA LEJed U 3a1a4 U3y4YEHHUs
IpeIMETA B IPOrpaMMe N0 XMMUHU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMH [IPUOPUTETAMHU B CUCTEME CpeIHEro 001ero oopazoBanus. CeroaHs B mpe-
NO/IABaHUU XUMHUHU B OOJIbILIEH CTENEHH OTHAETCS MPEANOYTEHUE MPaKTUYECKON
KOMIIOHEHTE COJIEepKaHUs O0yUYeHUsl, OpPUEHTUPOBAHHOW HA MOATOTOBKY BBITYCK-
HUKa 0011e00pa30BaTeIbHON OpraHM3alluy, BIAJCIOLIEro He HaOOpoM 3HaHUM, a
(yHKIHOHATIBHOM TPaMOTHOCTBIO, TO €CTh CIIOCOOaMH U YMEHUSAMH aKTUBHOTIO T10-
Jy4Y€HUs 3HAHUW U IPUMEHEHHUS UX B PEAJIbHOM JKU3HU JUIsl PELICHUS TPAKTUYECKHUX
3ajay.

B cBA3M ¢ 3TUM IIpU U3yYEHNUHU NIpeIMETa « XUMUSD JOMUHHUPYIOLIEE 3HAUCHHE
npUOOPETAIOT TaKue 1M U 331a4H, KakK:

ajanTamnys 0O0y4arolMXcsl K YCIOBHSIM JIMHAMHYHO Pa3BUBAIOILETOCS MHUPA,
dbopMUpPOBaAHUE MHTEIJIEKTYaJIbHO PA3BUTOM JTUYHOCTH, TOTOBOM K camMm0o0Opa3oBa-
HUIO, COTPYITHUYECTBY, CAMOCTOSITEIIBHOMY ITPUHATHIO TPAMOTHBIX PELIEHUI B KOH-
KPETHBIX KU3HEHHBIX CUTYaLUsX, CBA3aHHBIX C BELIECTBAMHU U UX IPUMEHEHHEM,;

(bopmHpoBaHUEe Yy 00YUaIOIIMXCS KIIFOUEBBIX HABBIKOB (KIHOYEBBIX KOMIIETEH-
1), UMEIOLIUX YHUBEPCATbHOE 3HAUEHHUE JJISl PA3IMYHbIX BUAOB JIEATEIbHOCTH:
perieHus: nmpodJsieM, MOKCKa, aHaiu3a U 00paboTKKM MH(pOpMAaIMK, HEOOXOIUMBIX
JUIsL TPUOOPETEHNS ONBITA IEATEIbHOCTH, KOTOpas 3aHUMAaET Ba)KHOE MECTO B IO-
3HAaHUU XMMHH, a TAKXKE JJIs1 OLICHKHU C TO3HUIIMH SKOJIOTHUECKON Oe30MacHOCTH Xa-
pakTepa BIHUSHUS BEIECTB U XMMUYECKUX IIPOLIECCOB HA OPTaHU3M YeJI0BEKa U IIPH-
POJIHYIO Cpeny;

pa3BUTHE IO3HABATEJIBHBIX MHTEPECOB, MHTEIUIEKTYalIbHBIX U TBOPYECKHX
CIIOCOOHOCTEH 00yJarOIIMXCS: CIOCOOHOCTH CAMOCTOSITEIHHO MMPUOOPETATh HOBBIE
3HaHUS 110 XMMHU B COOTBETCTBUH C )KMU3HEHHBIMHU MMOTPEOHOCTSIMU, UCTIOIb30BATh



COBpEMEHHBIC HH(POPMAIMOHHBIE TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMHUYECKOTO COJICP KAHMUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIOMINXCS aCCOIMATHBHOTO M JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEO0OXOJUMBI, B YACTHOCTH, IIPU TUIAHUPOBAHUU U MPOBEJACHUU XUMUUYECKOTO IKC-
MEPUMEHTA;

BOCITUTaHNE Y 00ydJaromuxcs yOek IEHHOCTH B TYMaHUCTUYECKON HAPaBIICH-
HOCTH XMMHH, €€ BaKHON POJIM B PEIICHUU TI100aTbHBIX MPOOJIeM pallMOHATIBLHOTO
PUPOOTIOIH30BAHUS, TOTIOTHEHHUS YHEPTETUYECKUX PECYPCOB U COXPAHEHUS MPHU-
POIHOTO paBHOBECHS, OCO3HAHUSI HEOOXOJIMMOCTH OEPEKHOTO OTHOIICHUS K MPH-
pOJie ¥ CBOEMY 3/I0POBBIO, a TAKKE MPUOOPETEHHUSI OIBITA UCTI0JIb30BAHUS TOJTYYECH-
HBIX 3HAHUU ISl IPUHATUS TPAMOTHBIX PEIICHUHN B CUTyalUsX, CBSA3aHHBIX C XUMU-
YECKUMHU SIBIICHUSIMU.

B y4yeOGHOM m1aHe cpemHero ooiiero o0pa3oBaHus MpeaMeT «XUMHUs» 0a30-
BOT'0 YPOBHS BXOJUT B COCTAaB MPEAMETHOM 00acTu « ECTeCTBEHHO-HAYUHbIE TIPE/-
METBD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero obiero oopazoBaHus, coctaisieT 68 yacon: B 10 kiacce — 34 gaca (1 gac
B Hegento), B 11 kimacce — 34 yaca (1 yac B Heziento).



COJAEPKAHUE OBYUYEHUA
10 KJTACC
OPI'TAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKON XUMUM

[IpenMeTr opraHnueckoi XUMUU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B
MTOJyY€HUH HOBBIX BEIIECTB U MAaT€pHaoB. Te€Opusl CTPOCHHUS OPraHUYECKHUX CO-
enuHenuit A. M. BytnepoBa, e€ ocHoBHbIe moJiokeHUsl. CTpyKTypHBIE (POPMYIIbI
OpraHnYecKux BemecTB. ['omoiorus, nsomepus. XUMUYECKasi CBSI3b B OpraHuYe-
CKHX COCJIMHEHUSIX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenre o kiaccupuKaluyu opraHUYecKux BenlecTB. HoMeHknaTypa
OpraHUYECKUX COSAMHEHUN (CUCTeMaThuuecKas) U TPUBUAIbHbIC HA3BAHUS BaXKHEH-
IUX OPEICTABUTEINEN KIIACCOB OPraHUYECKUX BEUIECTB.

DKCIEpUMEHTAIbHBIE METO/IBI U3YUEHUS BEIIECTB U UX NMPEBpALICHUN: O3HA-
KOMJICHHE C 00pa3liaMi OpraHUuYeCKUX BEIIECTB U MaTeprajiaMi Ha UX OCHOBE, MO-
JEUPOBAHUE MOJIEKYJI OPraHMYECKUX BELIECTB, HAOIIOICHUE U ONMCAHUE JEMOH-
CTPaIMOHHBIX OIBITOB MO NPEBPAIIECHUIO OPTaHUYECKUX BEIIECTB IIPU HArPEBAHUU
(rutaBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKHM psii. MeTaH U 3TaH — NpOCTEN-
1IMe MpeICTaBUTENN aJIKaHOB: (pU3nUecKkue U XMMHYECKHUE CBOMCTBA (peakiuu 3a-
MEILIEHHS U TOPEHUS ), HAX0KICHUE B IPUPOJIE, TOJTYyUYECHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTUIIEH U MPOMUIECH —
MPOCTEHIIINE MPEICTABUTEIN AIKEHOB: (DU3NUECKUE U XUMUUECKHE CBOMCTBA (peak-
MU TUJIPUPOBAHUSI, TAIOTCHUPOBAHUS, TUIpPATALMK, OKUCIECHUS U TOJIMMEpHU3a-
[[MH ), TIOJTyYE€HHUE U IPUMEHEHUE.

Ankanuensl: OytagueH-1,3 u metunoyTanuen-1,3: cTpoeHne, BaKHEHIITUE XU-
MUYECKHE CBOMCTBA (peakius moauMepusanun). [lomyueHne CHHTETHYECKOTo Kay-
YyKa U PEe3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUYECKUH Psill. ALICTHIICH
— MPOCTEHIINIA TPEICTABUTEIb AIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKHE U XUMUYe-
CKHE CBOMCTBA (Peakly TUAPUPOBAHUS, TaJIOT€HUPOBAHUS, TUAPATAIlMN, TOPEHUS),
MOJTy4YE€HHUE U IPUMEHEHHUE.

Apensl. benzon: coctas, cTpoenue, Gpu3nuecKrue 1 XuMUYecKrue CBOMCTBa (pe-
aKIMU TaJIOTEHUPOBAHUSI U HUTPOBaHUS), MOJIydEeHUE U TIPUMEHEeHUE. 1o/1yon: co-
cmae, cmpoeHue, uzuyeckue u Xumuieckue ceoucmsa (peakyuu 2aio2eHuposanus
U HUMpOBAaHUs), nomyyeHue u npumeHneHue. TOKCUYHOCTh apeHOB. ['eHeTnueckas
CBSI3b MEXK/y YIJIEBOAOPOIaMHU, MPUHAJICKAITMMU K PA3IMYHBIM KJ1accaM.



[TpupoHbIe UCTOYHHUKH YTIIEBOAOPOAOB. [IpupogHbIii ra3 u nomyTHbIE HEPTS-
HbIe Ta3bl. Hed1h u €€ mpoucxoxaenne. CriocoObl mepepadoTKy HEPTH: IEPETOHKA,
KPEKUHT (TepMUYECKUM, KaTaauTudyeckuil), nuponu3. [IpoaykTel mnepepaboTKu
He(TU, X MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITYy. KamMeHHbIH yroas u npo-
TYKTHI €70 MepepaboTKH.

OKCIepUMEHTAIBHBIE METO/IbI U3YUYEHUS BEUIECTB U UX MPEBpALICHUI: O3Ha-
KOMJICHHE ¢ 00pasliaMu IJIacTMacc, KaydyKoB U pe3uHbl, kojutekiuu «Hedte» u
«YTOaB», MOJEIUPOBAHUE MOJIEKYJI YTJIEBOJOPOIOB U TaJOr€HONPOU3BOJIHBIX,
MPOBEICHUE MPAKTUYECKOW PabOThI: MOJyUYEHUE STUJICHA U U3yUYEHUE €0 CBOMCTB.

Pacuérurle 3amaqn.

Bbluncienrs 1o ypaBHEHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KoJinye-
CTBa MCXOJHOI'0 BELIECTBA WJIM MPOAYKTA PEAKLIUH IO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOT'O M3 UCXOAHBIX BELECTB WM NPOAYKTOB PEAKIIUH).

Kucnopoaconepxaiue opranuieckue CoeAUHEHUS

[IpenenbHbIE OAHOATOMHBIE CIUPTHL. METaHO M 3TaHOMI: CTPOEHHUE, PU3nye-
CKH€ M XMMHYECKHE CBOMCTBA (PEaKLMK C aKTUBHBIMHU METaJJIaMU, TaJ0r€HOBO/IO-
poJlaMu, TOPEHHE ), MPUMEHEHHE. Bo1OpOoIHbIE CBSA3M MEKy MOJIEKYJIAMUA CITUPTOB.
JleficTBHE METaHOJIA U 3TAHOJIa HA OPTraHU3M YEJIOBEKA.

MHoroaromMHble COUPTHI. DTUIEHTIUKOJIb U TJIMUEPUH: CTPOEHUE, pu3nye-
CKH€ U XMMUYECKHE CBOICTBA (B3aMMOJICHCTBHE CO IIETOYHBIMU METaNIAMH, Kaue-
CTBEHHAs peaKIusi HA MHOTOATOMHbIE€ CIIUPTHI). J(elicTBHE HA OPraHU3M YEJIOBEKa.
[IpuMeHeHue rimuepruHa U 3THIICHTJIKOJIA.

deHo1: CTpOCHHE MOJIEKYJITbI, PU3NYECKUE U XUMHUECKUE CBOMCTBA. TOoKCHY-
HOCTh (eHona. [Ipumenenue penona.

Anbnierunibl U xkemowsi. DopMaIbIAerui, aleTalbACTul; CTpoeHue, dhusnye-
CKH€ U XUMHUYECKHE CBOWCTBA (peaklUy OKUCIEHUS U1 BOCCTAHOBJIEHUS, KAYECTBEH-
HBIE PEaKI1H), TOJyUYEeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE ITpeieIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHAs
KHCJIOTBL: CTpOEHHE, (PU3NUECKUE U XMMUYECKHE CBOWMCTBA (CBOMCTBA, o0UIME s
KJ1acca KUCIIOT, peakuus dTepuukanuu), noiydyeHue u npuMenenue. CreapuHoBas
Y OJIEMHOBAsl KUCJIOThI KAaK MPEACTAaBUTEIN BBICHIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE.

Crnoxuble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MApOIN3 CIOXK-
HbIX 3¢upoB. XKupsl. ['uaponus xupos. [IpumeHenue xxupoB. buonorudeckas posib
YKUPOB.

VYrneBoabl: cocTaB, KiaccupuKalus yrieBoaoB (MOHO-, IW- M MOJHUcaxa-
puabl). [ 1roko03a — mpocTelimii MOHOCaxapul: 0COOEHHOCTH CTPOCHUS MOJICKYJIBI,
busnveckre ¥ XUMHUYECKHE CBOWCTBA (B3auMojeicTBre ¢ ruapokcuaom meau(ll),




OKHUCJICHHE aMMHUAYHBIM PAacTBOpPOM okcumaa cepedpa(l), BoccTaHoBieHne, Opoxe-
HUE TJIIOKO3bI), HAXOXKICHHUE B IPUPO/JIE, TPUMEHEHHE, Onosioruyeckas poisib. ®oto-
cuHTe3. OpyKTO3a KaK U30MEp TIIOKO3bI.

Kpaxman u memnono3a Kak npupojHbie nonuMepbl. CTpoeHue kpaxmana U
1esuoo3bl. Pu3nueckue U XMMHUYECKHe CBOMCTBA Kpaxmaia (THUApPOJIH3, Kaude-
CTBEHHAs PEAKLIHS C HOJOM).

OKcTepuMEHTAbHBIE METO/IbI M3YUYECHUS BEUIECTB U UX MPEBPAIICHUI: TPOBE-
JieHue, HaOJ0/IeHEe U ONKMCAaHKUe JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB,
KaueCTBEHHbIC PEAKIUU OJHOATOMHBIX CHHUPTOB (OKUCIEHUE HTAaHOJIA OKCHUIIOM
menu(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOJACHCTBHE TIUIIEPUHA C TUIPOKCHIOM
meau(ll)), anpaerunoB (OKUCIICHHEe aMMHUAYHBIM pacTBOpoM okcmua cepedpa(l) u
rugpokcugom meau(ll), B3aumoneiicTBrue kpaxmaia ¢ UOJ0M ), IPOBECHUE TPAKTH-
4yecKol padOoThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnbie 3agauu.

Bbluncienys 1o ypaBHEHUIO XUMUYECKON peakuuu (Macchl, 00bEMa, KoJinye-
CTBa MCXOJHOTO BEIIECTBA WU MPOIYKTa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB MJIM MIPOAYKTOB PEAKITHH).

A3oTcoiepKalie OpraHn4eckiue COeMHEHNUS.

AMMHOKHCIIOTHI Kak aM(oTepHbIe oprannyeckue coeauHeHus. dusnyeckue u
XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe TauiuHa). buonoruueckoe 3Ha-
YeHHe aMUHOKHUCIOT. [lenTusl.

benku kak npupoiHbIe BELICOKOMOJIEKYJIsSIpHbIE coenrHenus. [lepBuunas, BTO-
pUYHAs U TPETHYHAS CTPYKTypa O€KOB. XUMHUYECKHUE CBOMCTBA OCJIKOB: TUAPOIIU3,
JIeHATypallys, KaueCTBCHHBIC PEaKIIuU Ha OCJIKH.

DKCcTepuMEHTAIbHBIE METO bl H3yUEHUS BEUIECTB U UX MPEBPAIICHUN: HaOIro-
JICHUE ¥ OMHCaHue JEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpallvs OCIKOB IPHU HATPe-
BaHUM, [IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMouieKy/IsIpHbIE COeITMHEHUsI

OCHOBHBIC TOHATHS XUMHW BBICOKOMOJICKYJIIPHBIX COCIMHECHHI: MOHOMED,
MOJIUMED, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AliN, CPEIHSST MOJICKYJISIpHAs
macca. OCHOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COSUHEHH — TIOJMMe-
pU3alKs U MOJUKOHACHCAITHS.

DKCHepUMEHTAIbHBIE METOJIbI U3YUEHUS BEIIECTB M WX MPEBpaIeHUi: 03Ha-
KOMJICHHE C 00pasliaMy MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc, Kay-
JYKOB.

MexnpeaMeTHbIe CBA3H.



Peanusannst MEeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHU B
10 xyacce oCylIeCTBIISIETCS YE€pPE3 UCIIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYY-
HBIX IOHSTUH, TaK U MOHATUHN, IBJISIOIINUXCS CUCTEMHBIMU JIJIS1 OTJAEIBHBIX IPEAME-
TOB €CTECTBEHHO-HAY4YHOT'O IIUKJIA.

OO1ue ecTecCTBEHHO-HAyUHbIE IOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIOTE3A,
3aKOH, TEOpHSsl, aHAIN3, CHHTE3, KJIaCCU(PHUKAIUS, TIEPUOANYHOCTD, HAOIIOICHUE, U3-
MEpEHUE, SKCIEPUMEHT, MOJEITHPOBAHNE.

dusuka: mMaTepusi, SHEPTUs, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIa, SJHEpreTuye-
CKUH YpOBEHb, BELLIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (hu3nye-
CKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS.

buonorus: kinerka, opranusm, obrocdepa, oOMeH BEIIeCTB B Opranu3me, Gporto-
CHUHTE3, OMOJIOTUYECKH aKTUBHBIE BelecTBa (OEIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMaeMbl€, TOILUIMBO,
peCypCBL.

TexHonorus: NUIIeBble NPOAYKThI, OCHOBBI PAIlMOHAIBHOTO MUTAHMS, MOIO-
IIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHYECKUE NpenapaTbl, MaTEpUAIIbl U3 HC-
KYCCTBEHHBIX 1 CHHTETHYECKHX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

Xumuueckuii smeMeHT. AToMm. SAapo aToma, M30TONBI. DIIEKTpOHHAs 000-
J0YKa. DHEPreTHUECKUE YPOBHH, MOIYPOBHU. ATOMHbBIE opOuTanu, S-, p-, d- sie-
MeHTbl. OCOOEHHOCTH pacIpeiesieHUs 3JIEKTPOHOB MO OpOUTaIsIM B aToMax 3Jie-
MEHTOB MEPBBIX YETHIPEX MEPUOOB. DIESKTPOHHAS KOH(DUTYpaIrs aTOMOB.

[Tepnonnueckuit 3akoH U [lepuoauueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Mengaeneesa. CBsi3b EPUOANUECKOTO 3aK0HA U [ lepnoanueckoil CHCTEMbI XUMH-
yeckux 3sieMeHToB 1. . MenneneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUSI aTOMOB.
3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CJIOKHBIX BEIIECTB IO TPYIINaM U IepruoaM. 3HaYeHUE NEPUOIUIESCKOTO
3aKOHa B Pa3BUTHH HAYKHU.

CrpoeHue BemiecTBa. XUMUYECKasi CBA3b. Buabsl xumuueckoil cBs3u (KoBa-
JICHTHAs! HEMOJIsIpHAas U MOJspHasi, MOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa3o-
BaHUSl KOBAJIEHTHOM XUMHYECKOW CBs3U (OOMEHHBIH M JOHOPHO-aKIEITOPHBIM).
BopaopoaHas cBsizb. BaleHTHOCTb. DJIEKTPOOTPUIIATEILHOCTh. CTENEHb OKUCICHHUS.
W oHBI: KATHOHBI ¥ AaHUOHBI.
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BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH MOCTOSH-
CTBa COCTaBa BeIlIeCTBA. THUIbI KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA
BEILECTB OT THIA KPUCTAIMYECKON PEIETKH.

[ToHATHE O AUCTIEPCHBIX cucTeMax. ICTUHHBIE U KOJUTOMIHBIE pacTBOPBI. Mac-
coBas JI0JIs BEIIECTBA B PACTBOPE.

Knaccudukanus Heopranmdeckux coennnennii. Homenkmnarypa neopranuyie-
CKHX BELIECTB. | 'eHeTHUecKas CBsA3b HEOPIraHMUECKUX BEIIECTB, PUHAJIEKAIUX K
pa3JIMYHbIM KJIaccaM.

Xumuueckas peakiusi. Knaccuduxanus XMuMUYECKUX peakiuii B HeopraHuye-
CKOW U OPTaHUYECKOW XMMHH. 3aKOH COXPAHEHHSI MACChl BEILIECTB, 3aKOH COXpaHe-
HUS Y IIPEBPALLECHUS SHEPTHH NTPU XUMUYECKUX PEAKIIHSIX.

CKkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3nuyHbIX (pakTopoB. OOpaTrMbie
peakuuu. XuMu4yeckoe paBHoBecre. DakTopbl, BIHSIONIME HA COCTOSIHUE XUMUYE-
ckoro paBHoBecus. [Ipunnumn Jle Ilarense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponnThl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHCIIasA, HEUTpaIbHAsl, IEIOYHAS.

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

DKCIEpUMEHTAIBHBIE METO/bI U3YUEHUS BEIIECTB U UX IPEBPALICHUI: IEMOH-
ctpauus tadbmun «llepuoauueckas cucrema xumuueckux sneMmenTos . M. Menne-
JieeBa», U3y4EHUE MOJENIEH KPUCTANINYECKUX PEUIETOK, HAOIMIOAEHUE U ONMCAaHUE
JEMOHCTPALIMOHHBIX U Ja0OPATOPHBIX OMBITOB (Pa3joKEHHUE MEPOKCHIa BOJIOPOIA
B IPUCYTCTBUU KaTaJau3aTopa, ONPEIEIICHHE CPEIbl PACTBOPOB BELIECTB C IIOMO-
b0 YHUBEPCAJILHOTO UHIMKATOPa, PEaKMu HOHHOTO 0OMEHa), TPOBEICHUE MpaK-
TUYECKON paboThl «BnusHue pa3nuyHbiX (aKTOPOB HA CKOPOCTh XUMUYECKON pe-
aKLAN».

Pacuérnbie 3anaun.

PacuéTel 10 ypaBHEHHUSIM XUMUYECKHUX PEAKIIMIA, B TOM YUCJIE TEPMOXUMUYE-
CKHE Pacy€Thl, paCUETHI C UCIIOIB30BAHUEM MTOHATHUS «MACCOBast A0JIS BEILIECTBAY.

Heoprannyeckasi xummus

Hemeramnel. [lonoxenne HemetaiwioB B Ileproguyeckon cucreMe XUMHU4e-
ckux 3nemeHToB /. 1. MenneneeBa u 0cOOEHHOCTH CTpOeHUs aTOMOB. DU3nUecKue
CBOMCTBAa HEMETANIOB. AJIJIOTPONHS HEMETAUIOB (Ha MpUMEpPE KUCIOpOAa, Cepbl,
docdopa u yraepona).

XUMUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAUIOB (TaJloreHOB, CEpbl, a30Ta,
dbocdopa, yriaepona u KpeMHHUsI) U UX COSTUHEHUH (OKCHUIOB, KUCIOPOACOAEpHKa-
IIMX KUCJIOT, BOJOPOJHBIX COETUHEHH ).

[IprumeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUN.

Meramisl. [lonoxenune merannoB B [lepuoanyeckon cucteMe XUMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK

11



aToMOB MeTayuioB. OO0mue gusnyueckne cBoricTBa MeTaiioB. CIUtaBel METaJUIOB.
DNEeKTPOXUMHUYECKHUI psAJT HAIPSHKEHUI METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIINX METAJUIOB (HATPUM, Kallui, KaJablIUi, Mar-
HUH, ATIOMUHUHN, ITUHK, XPOM, 5KeJIe30, MEJ[b) U UX COCTMHEHUM.

OO61mue crnocoObl oTy4YeHUst MeTasuioB. [[puMeHeHre MeTasuioB B ObITY U TEX-
HUKE.

OKCNEepUMEHTAIBHBIE METO/IbI U3YUYEHHUS BEIIECTB U UX NPEBPALLECHUN: N3yYe-
HUE KOJUIEKIIMU «MeTaibl U CIJIaBbl», 00pa30B HEMETAIUIOB, PEIICHUE YKCIIEPH-
MEHTAJbHBIX 3a/1a4, HAOJIOJCHUE U OMKMCAHHWE JEMOHCTPAIMOHHBIX U JabopaTop-
HBIX OIBITOB (B3aMMOJIEHCTBHE THIPOKCUIA ATIOMUHHUS C PACTBOPAMH KUCIIOT U I1e-
JIOYEl, KaYE€CTBEHHBIE PEAKIMU HA KATHOHBI METAJIJIOB).

Pacuérnsle 3anaun.

Pacuétbl macchl BeniecTBa WM 00bEMa ra3oB [0 U3BECTHOMY KOJIMYECTBY Be-
II€CTBA, Macce WU 00BEMY OJJHOTO U3 YUACTBYIOIIUX B PEAKIIMH BELIECTB, PACUETHI
Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMU, €CIU OJHO U3 Be-
IIECTB UMEET IPUMECH.

XuMHs ¥ KU3Hb

Ponp xumumn B 0o0ecnedyeHUH SKOJIOTMYECKOM, SHEPreTUYeCKOW U MUIIEBOU
0€30MacHOCTH, pa3BUTUU MeaULIMHBL. [IoHATHE O Hay4YHBIX METOJaX MO3HAHUS Be-
LIECTB U XUMHYECKUX PEAKIIHM.

[IpeacraBnenuss 06 oOMMX HAYYHBIX NPHUHIMIAX MPOMBIILIEHHOTO MOIyYe-
HUS BOKHEUIIUX BEILECTB.

YenoBek B MUpE BEIIECTB U MATEPHAJIOB: BaKHENUIINE CTPOUTENBHBIE MAaTEPH-
aJibl, KOHCTPYKL{MOHHBIE MaTE€pUaibl, KPACKH, CTEKIO, KEPAMHMKA, MAaTEPHAIBI JUIs
ANIEKTPOHUKH, HAHOMATEpHUalbl, OPraHUYECKUE U MUHEPAIbHBIE YI0OPEHHUS.

XuMUS U 310POBbE YEIIOBEKA: NPaBUJIa UCIIOJIb30BAHUS JIEKAPCTBEHHBIX ITpe-
naparoB, MpaBuiia 6€30MaCHOTO UCIIOJIb30BAHUS MIPENapaToB OBITOBOM XUMUU B IO~
BCEHEBHOM KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXnpeaMeTHbIX CBSI3€M MPU U3yYEHUU OOUIE W HeopraHuye-
ckol xumuu B 11 Kilacce oCyIlIecTBIISETCS Yepe3 UCIOJIb30BAaHUE KaK OOIIUX ecTe-
CTBEHHO-HAYYHBIX MOHATHH, TaK W MOHATUH, SBJSIFOIIMXCS CUCTEMHBIMHU JUISL OT-
JEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTeCTBEHHO-HAY4YHbIe MOHSTHUS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHAJIN3, CUHTE3, KIacCU(pUKALKs, TEPUOAUIHOCTD, HAOIIOAECHUE, SKCIIEPH-
MEHT, MOJEIMPOBAaHNE, U3MEPEHNE, SBJICHUE.

dusuka: MaTepus, IHEPTHs, MaCCa, aTOM, IEKTPOH, POTOH, HEUTPOH, HOH,
U30TOII, PaJIHOAKTUBHOCTb, MOJIEKYJIA, SJHEPIrETUYECKUM YPOBEHD, BELIECTBO, TEIO,
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00BEM, arperaTHoe COCTOSIHHE BEIIeCcTBa, (DU3UYCCKHE BEITHMYUHBI M CIUHUIBI MX
U3MEPECHHS, CKOPOCTb.

buonorus: knerka, opranus3M, dKocucreMa, ouocdepa, Makpo- U MHUKPOIJIE-
MEHTBI, BUTAMHUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIC MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TeXHOJIOTHS: XUMHUYECKasi MPOMBIIUICHHOCTh, METaJUTyprHsi, IPOU3BOJCTBO
CTPOUTEIHHBIX MAaTEPUAIIOB, CEIbCKOXO03SIICTBEHHOE TIPOM3BOICTBO, MHIIEBAs MIPO-
MBIIICHHOCTD, (JapMalleBTUIECKasi MPOMBINIIICHHOCTh, IPONU3BOICTBO KOCMETHYE-
CKUX TIPerapaToB, MPOM3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, AJICKTPOHHAS
IIPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMSBI 110 XNMHNHU
HA BA30OBOM YPOBHE CPEJJHEIT'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranapnuBaeT TpeOOBaHUS K pe3yjIbTaTaM OCBOCHUS 00y4aloliu-
MUCS IPOTPAMM CpPEIHEro o0IIero o0pa3oBaHus (JTUYHOCTHBIM, METANPEAMETHBIM U
npeaMeTHbM). HaydHo-MeTonuuecko OCHOBOM i pa3paOOTKU MJIAHUPYEMBIX pe-
3yJbTaTOB OCBOCHUS MPOTPaMM CPEIHEro 00IIero oopa3oBaHus SABIAETCS CUCTEMHO-
NEeATENbHOCTHBIN OIXO/I.

B cooTBeTCTBUY C CHCTEMHO-IESITENBHOCTHBIM IMOJIX0I0M B CTPYKTYpPE TUYHOCT-
HBIX pe3yJbTaTOB OCBOEHUS MpenMeTa « XUMUs» Ha YPOBHE CPEIHEro o0Iiero oopa-
30BaHUs BBIJICIICHBI CIEAYIOIIUE COCTABIISAIOIINE:

OCO3HaHHE 00YUYAIOIIUMUCS POCCUNUCKON TPaKIaHCKON MJACHTUYHOCTH — TOTOB-
HOCTHU K CaMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOTIPEIEIICHHUIO;

HaJIMYUE MOTUBALMU K O0yUEHUIO;

LICJICHAIIPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIACHWH JMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAAUIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTB U CIIOCOOHOCTH 00YUaOIIUXCsl PyKOBOJACTBOBATHCS B CBOEH JESATENb-
HOCTHM LIEHHOCTHO-CMBICJIOBBIMH yCTAHOBKaMHU, IPUCYIIIMMH LIEJTOCTHOM CHCTEME XU-
MHUYECKOr0 00pa30BaHus;

HaJINYUE IPaBOCO3HAHUS IKOJOTUYECKOM KyJIbTYpbl M CHOCOOHOCTU CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MpEIMeETa «XUMUS» JTOCTUTAIOTCS B €AUH-
CTBE y4eOHOW M BOCIUTATENIBHON AESTEILHOCTH B COOTBETCTBUU C I'yMaHHUCTUYE-
CKHMHM, COLIMOKYJIBTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMU ILIEHHOCTSMH W HJACAJIaMU
POCCHIICKOTO IpakJIaHCKOTO O0IIEeCTBa, MPUHATHIMHU B 00ILIECTBE HOPMAMH U TIPABU-
JaMU TOBEAEHUS, CIIOCOOCTBYIOUIMMHU MPOLIECCaM CAMOITO3HAHUSI, CAaMOPa3BUTHS U
HPaBCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH O0YYarOIINXCA.

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHUS NMpEAMETa « XUMUS» OTpaXkaroT chopMupo-
BaHHOCTb OMbITA IMO3HABATEIBHONW M MPAKTUUYECKON AEATEIbHOCTH 00yYaroumxcs 1o
peanu3alnuy NPUHATHIX B 00IIECTBE LIECHHOCTEH, B TOM YUCJIE B YACTU:

1) rpamaaHCKOro BOCIUTAHUSA:

OCO3HaHUsl 00YyYarOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX MpPaB M OOS3aHHOCTEM,
YBa)KEHUS K 3aKOHY W IPABOIOPSIIIKY;

IIPEACTABJICHHS O COLMAIBHBIX HOPMax M MPAaBHIIaX MEXINYHOCTHBIX OTHOIIIE-
HUM B KOJIJICKTUBE;

TFOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH MPHU CO3JAHUU yUEeOHBIX
MPOEKTOB, PEIICHUHN Y4eOHBIX U MO3HABATEIbHBIX 33/a4, BHIMOIHEHUH XUMHUYECKHX
AKCIIEPUMEHTOB;
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CIIOCOOHOCTH TOHMMAaTh W NMPUHUMATh MOTHBBI, HAMEPEHHUS], JIOTUKY U apry-
MEHTHI IPYTUX TIPH aHAIIN3€ PA3INYHBIX BUIOB YU€OHOU EATeTLHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUA:

[IEHHOCTHOT'O OTHOIICHUS K UICTOPUYECKOMY U HAYYHOMY HACIJIeIUI0 OT€UECTBEH-
HOM XUMMH;

YBaKEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTHIECCKOTO TTPUMeE-
HEHHSI XUMUHU, OCO3HAHUS TOTO, UTO JOCTUKEHUS HAYKU €CTh PE3YJIbTAT IJIUTEIbHBIX
HaOJI0/ICHHM, KPOMIOTIMBBIX IKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPy Aa yué-
HBIX U IPAKTUKOB;

MHTEpeca U MO3HABATENbHBIX MOTUBOB B MOJIYYCHHH U MOCIEIYIONIEM aHaIU3e
nH(OpMAITUH O MEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBCHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHWBATh CUTYalluH, CBS3aHHBIC C XMMHUUYECKUMU SIBICHUSMU, U
IIPUHUMATh OCO3HAHHBIE pEILICHHS, OPUEHTUPYSICh HAa MOPAIbHO-HPABCTBECHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MTOCTYIIKH CBOMX TOBApHUIIEH C TTO3HU-
U HPAaBCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIKOB;

4) gpopmMupoBaHNs KyJbTYPhI 310POBbS:

MMOHUMAaHUS LIEHHOCTEN 3I0pOBOTO M 6€30MacHOro o0pas3a *K1U3HH, HEOOXO0UMO-
CTH OTBETCTBEHHOI'O OTHOIIECHUS K COOCTBEHHOMY (PU3MYECKOMY U TMCUXUYECKOMY
3J10pPOBBIO;

coOmro/IeHrs MpaBmil 6€30macHOro oOparieHus: ¢ BEIIeCTBaMU B OBITY, MOBCE-
JHEBHOM JKU3HU U B TPYAOBOM AESATEILHOCTH;

MMOHMMAaHUS 1IEHHOCTH TMpPaBWJI WHAWBUIYAJTBHOTO U KOJUIEKTUBHOTO Oe3ormac-
HOT'O NMOBEICHUS B CUTYaIIHUIX, YTPOXKAIOIINX 3J0POBbIO U KU3HU JIOJIEH;

OCO3HaHMS MOCIEJCTBUNA U HEMPUITHUS BPEIHBIX MPUBBIYEK (YIIOTpeOICHUS a-
KOT0JIsl, HAPKOTUKOB, KypEeHHUS1);

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTU B YY4EOHO-HCCIIEI0BATENBCKON IS TEIHHO-
CTH, OOIIECTBEHHO MOJE3HOM, TBOPUYECKOHN U IPYTUX BUAAX JIEATEIbHOCTH;

YCTAHOBKM HAa aKTUBHOE YYaCTHE B PEUICHUU NMPAKTUUYECKUX 3a7a4 COUUAIBHON
HaIpaBJIECHHOCTH (B paMKax CBOETO KJIAcCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YUYEHHMIO MPOPECCU pazIuyHOro poja, B TOM
YuUCJIe HA OCHOBE MIPUMEHEHUS MIPEAMETHBIX 3HAHUHN 110 XUMUH;

YBOKCHHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUIYaJIbHON TPAaeKTOpPHH 00Opas3oBa-
HUs, Oyaymiei mpodeccun U pearns3aui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEHN K XUMHUHU, HHTEPECOB M MOTPEOHOCTEN 00111e-
CTBa;

6) 3K0,10rH4eCKOro BOCIIUTAHMS:
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HKOJIOTMUYECKHU LIE€TIECO00PA3HOT0 OTHOLIEHUS K IPUPOJIE, KAK UCTOYHUKY CyIIe-
CTBOBAHUS KU3HU Ha 3emIie;

MTOHUMAaHUS II100aJIbHOTO XapaKTepa 3KOJIOTHUECKUX MPOOJIEM, BIUSHUS S3KOHO-
MUYECKHX IPOLIECCOB HA COCTOSIHUE NIPUPOJHON U COLUAIIBHOM CpEbl;

OCO3HaHUsI HEOOXOAMMOCTH HMCIIONIb30BaHUSI JOCTHKEHUN XUMUM ISl pEIICHUs
BOIIPOCOB PAllMOHAIBHOTO IIPUPOIOIIOIb30BAHUS;

AKTUBHOI'O HENPUATHS IEUCTBUN, IPUHOCIIIUX BPE OKPYKAKOLIEH TPUPOIHON
cpene, yMEHUs IPOrHO3UPOBaTh HEOJATONPHUSATHBIE 3KOJIOTMYECKHE MOCIEICTBHS
OPEANPUHUMAEMBIX IEHCTBUM U NIPEJOTBPAILATh UX;

HAJIM4YXs PA3BUTOrO SKOJOTWYECKOIO MBIIUICHUS, JKOJIOTUYECKON KYJBTYPBI,
OMbITA JESTEIIBHOCTH 3KOJIOTMYECKON HAIPaBIEHHOCTH, YMEHUSI PyKOBOACTBOBATHCS
VMU B [TO3HABATEJIbHOM, KOMMYHUKAaTUBHON U COLIMAJILHOM MPAaKTHKE, CIIOCOOHOCTH U
YMEHHMSI aKTUBHO IPOTUBOCTOSATh UIE0JIOTUU XeMO(DoOuH;

7) HEeHHOCTH HAYYHOI'0 NIO3HAHMSA

c(OPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA HAyKU U OOIIECTBEHHON MTPAKTUKH;

MMOHUMAaHUs cieU(pUKN XUMUU KaK HAyKH, OCO3HaHUs €€ pou B ((OPMUPOBAHUH
palOHAIbHOIO HAyYHOTO MBIIIICHUS], CO3JJaHUU LEJIOCTHOIO IpEACTaBiIeHUs 00
OKPY’KaroIllEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKA, B IO3HAHUH ITPUPOIHBIX
3aKOHOMEPHOCTEMN U pelIeHu Ipo0JIeM COXPAHEHHSI IPUPOIHOTO PABHOBECUS;

yOEXJIEHHOCTU B 0COO0M 3HAUYMMOCTH XUMUU JIJI COBPEMEHHOW ITUBUIIN3ALINN:
B €€ T'YMaHHCTHYECKOW HAIPaBJIECHHOCTH U Ba)KHOM POJIM B CO3aHUH HOBOM Oa3bl Ma-
TEPUAILHOU KyJIbTYPbI, PELICHUH TTI00aIbHBIX TPOOJIEM YCTOWYMBOTO PA3BUTHS YEIIO-
BEUYECTBA — ChIPbEBOI1, SHEPreTUUECKON, ITUILIEBOM M 3KOJIOTMYECKON O€3011acHOCTH, B
Pa3BUTHHU MEIMLIMHBI, 00E€CTIEUEHNHU YCIOBUH YCIIEUTHOTO TPY/1a U SKOJIOTUYECKH KOM-
(hOpTHOM )KM3HU KaXOT0 YWiIeHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM IPAMOTHOCTH: IOHUMAaHHU CYIIIHOCTH METOA0B ITO3HAHU,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJb30BaTh IMOJy4aeMble
3HaHUA JJI aHAJINU3a U O0BSICHEHUS SIBIICHUN OKPY>KaIOILEro MUPa U MPOUCXOASIIUX B
HEM M3MEHEHWH, YMEHHUs JenaTb 0OOCHOBAHHbBIEC 3aKIIOYEHHUS HAa OCHOBE HAyUYHBIX
(baKTOB M UMEIOIINXCS JAHHBIX C LEJbIO MOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO UCIIOJIb30BaTh XUMUUECKHUE 3HAHUS J1JIS1 pELICHUS
po0JieM B peasibHBIX )KU3HEHHBIX CUTYAIIUX;

MHTEpECa K NO3HAHUIO U UCCIIE0BATENBCKOMN AESTEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa3oBa-
HUIO, K aKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBUU C >KU3HEH-
HBIMH TIOTPEOHOCTSAMH;

HMHTEpeca K 0COOEHHOCTSIM TPYyJa B pa3iMuHbIX cdepax mpodhecCuOHATBHON Jie-

ATEIBHOCTH.
METANPEIAMETHBIE PE3YJIBTATDBI
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MeranpenMeTHbIe pe3yJbTaThl OCBOSHUS Y4YEOHOro mpeamera «XuMHUsS» Ha
YPOBHE CpeHET0 0011ero 00pa3oBaHms BKIIOYAIOT:

3HaYUMBbIE 11 (DOPMHUPOBAHMSI MHUPOBO33PEHUS 00YUAIOIINXCS MEKIUCITUTIIH-
HapHbIC (MEXIPEIMETHBIC) OOIIEHAYYHBIC IMOHATHS, OTPAXKAIOIIUE IIEIOCTHOCTD
HAay4YHOM KapTHHBI MHUpa U CHEIU(HUKY METOJOB IMO3HAHUS, MUCIOIb3YEMBIX B €CTe-
CTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIUs, SIBJICHUE, MPOLIECC, CUCTEMa, HayU-
HBIM (akT, TMPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICIOBAaHHE,
HaOJI0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

yYHUBEpCaJIbHbIC yUeOHBIC JeHCTBUS (MO3HABATE/IbHBIC, KOMMYHUKATHBHBIE, Pe-
T'YJIATUBHBIE), oOecrieunBaronye GopMupoBaHrue (PyHKIMOHAILHOW IPaMOTHOCTU U
COIMAJIbHON KOMIIETEHIIMU 00YyUYaroIIuXCs;

CIIOCOOHOCTh O0YYaIOIIUXCSl MCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUILIMHAPHEIE,
MHPOBO33pPEHUYCCKHUE 3HAHUS U YHUBEPCAJIbHBIC yUeOHbIE ICHCTBUS B IO3HABATEIILHOM
Y COLIMAIbHOM MPAKTHUKE.

MeranpenMeTHbIE Pe3yJbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU y4eO-
HBIMU [M03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSMH.

OBJiaieHne YHHBEPCATbHBIMYI Y4eOHBIMY MO3HABATEIbLHBIMH 1€HCTBUSIMU:

1) 6a30Bble JIOrHYEeCKHE TeHCTBHSA:

CaMOCTOSITEeNIbHO (DOPMYIIMPOBATh M aKTyaJU3UPOBaATh MPoOIIEeMy, BCECTOPOHHE
e€ paccMaTpuBaTth;

OTPENEIIATh LENU NESITEIbHOCTH, 3a/1aBas apaMeTphbl U KPUTEPUHU UX JIOCTUIKE-
HUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU IIEIISIMU;

MCII0JIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI IOTUYECKOTO MBIIIJICHUS] — BbIJIE-
JIATh XapaKTEepHbIC MPU3HAKY MOHATUNA U YCTaHABJIMBATH X B3aUMOCBS3b, UCITOJIb30-
BaTh COOTBETCTBYIOIIME TOHATHUS JJIs1 OOBSICHEHUSI OTJEIbHBIX (DaKTOB U SIBJICHUM;

BBIOMPATh OCHOBAHUS U KPUTEPUHM JJIS KJIACCU(PUKAIIMY BEIIECTB U XUMUUECKUX
peaKIui;

yCTAHABJIMBATh MPUYMHHO-CIICICTBEHHBIC CBSI3U MEXIY H3y4YaeMbIMU SIBJICHU-
SIMU;

CTPOUTH JIOTMUECKUE PACCYXKJECHUS (MHIYKTUBHBIE, NETyKTUBHBIC, MO aHAJIO-
TUH), BBISBISATh 3aKOHOMEPHOCTU W MPOTHUBOPEUMS] B PACCMATPUBACMBIX SIBJICHUSX,
(hopMyITHpPOBaTh BHIBOJIBI M 3aKJIFOUCHUS,

NPUMEHATh B TIPOIECCE MO3HAHUS, UCIOJIb3YEMble B XMMHHU CHUMBOJIMYECKHUE
(3HaKOBbIE) MOJIENIH, MPEeOOPA30BLIBATH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CMMBOJI) 2JIEMEHTa, XUMHUUeCcKas (opMyJia, ypaBHECHUE XUMUUECKON peakiuu —
MIPHU PEIICHUU YUeOHBIX MO3HABATEIBHBIX U MMPAKTUUYECKUX 3a]a4, TPUMEHSITh Ha3BaH-
HBIE MOJICTIbHBIE MTPEJICTABIICHUS JJISl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB N3y4aeMbIX
BEIIECTB U XMMUYECKUX PEAKIINM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE TeiiCTBUA:

BJIaJIETh OCHOBAaMHU METOJIOB HAyYHOT'O TTO3HAHUS BEIIECTB U XMMUYECKUX PeaK-
Ui,
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(GbopMyIMpPOBATH 1IENU U 3a/1a4U UCCIEAOBAHUS, UCIIOJIb30BATh MOCTABIECHHBIE U
CaMOCTOSITENIbHO C(HOPMYITHPOBAHHBIE BOMPOCH! B KAUECTBE HMHCTPYMEHTA O3HAHUS U
OCHOBBI JIJIs1 JOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUU;

BJIa/ICTh HaBbIKAMHU CAMOCTOSITEILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUCHHUYE-
CKHX SKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUs HAOJI0IaTh 3a X0JI0M ITpoliecca, ca-
MOCTOSITEIbHO MPOTHO3UPOBATH €r0 pe3yibTar, POopMyIUpOBaTh 0OOOIICHHUS U BbI-
BOJIbl OTHOCHTENILHO JIOCTOBEPHOCTH PE3yJbTAaTOB MCCIEAOBaHHUsA, COCTABIATH 000C-
HOBaHHBINM OTYET O MpOoIeIaHHOMN padoTe;

IpUOOPETATh OMbBIT YUCHUUECKOU HCCIIEIOBATEIBCKON U MPOEKTHOM JeSTEIHHO-
CTH, IPOSABIISITH CHIOCOOHOCTB M TOTOBHOCTB K CAMOCTOSITENIBHOMY ITOMCKY METOZOB pe-
HIEHUS TPAKTUYECKUX 3374, IPUMEHEHHUIO Pa3JINYHbIX METO/I0B ITO3HAHMSL.

3) paboTa ¢ nundopmanueii:

OPUEHTHUPOBATHLCS B PA3TUYHBIX UCTOYHUKAX HH(POpMaIU (HayYHO-TIOMYJISIpHAs
JUTEpATypa XUMHUECKOTO COJIEp>KaHus, CIIpaBOYHbIE TTOCO0us1, pecypchl UHTepHEeTa),
aHAIU3UPOBaTh UH(OPMAIUIO PA3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, KpUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUYUBOCTH;

dbopMyIMpOBATH 3aIIPOCHI U MPUMEHATh PA3JIMYHBIE METOJIbI IIPU TTOUCKE U OT-
6ope uHpopMaluu, HeoOOXOUMOM AJIs1 BBIIIOJIHEHUSI YYEOHBIX 3a7a4 OIpeeIEHHOTO
THUIIA;

MpUOOpETaTh OMBIT UCIOIb30BaHUSI WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEX-
HOJIOTMI Y pa3JINYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BRIOUPATh ONTUMAIBHYIO (POpMY TIpe/ICTaBlIeHUs HHPOpMaIIUn
(cxempl, TpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KAYECTBE CPENICTBA MPHU pabOTe C XUMUUYECKOU
nH(popManuen: TpUMEHATh MEXIPeIMETHbIE ((pU3nYecKre 1 MaTEMaTUYECKUE) 3HAKU
¥ CUMBOJIBI, (hOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPEOOPa30BhIBATH 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATJIS-
HOCTH.

OBJajieHHe YHHBEPCAJbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMM:

3a/1aBaTh BOIIPOCHI M0 CYILIECTBY 00CYKIAEMOU TEMBI B XOJI€ 1UaIora 1/Wiu AuC-
KYCCHH, BBICKa3bIBaTh UJIeU, POPMYIUPOBATH CBOU MPEJIOKEHUS OTHOCUTEIHHO BbI-
MIOJIHEHUSI TIPEJIOKEHHON 3a1a4u;

BBICTYTIATh C MIPE3EHTALMEN Pe3yIbTaTOB MO3HABATEIBLHOMN 1€ATETbHOCTH, MOy~
YEHHBIX CAMOCTOSITEIbHO MJIK COBMECTHO CO CBEPCTHHUKAMU IPHU BBITTOJIHEHUH XUMU-
YECKOI'0 IKCIEPUMEHTa, MPAKTUYECKONW pabOThl MO MCCIEIOBAHUIO CBOMCTB M3y4dae-
MBIX BEIIECTB, PeaU3aIlui Y4eOHOTO MPOEKTa U (POPMYITHPOBATH BEIBOBI TIO PE3YIIh-
TaTaM MPOBEIEHHBIX UCCIEOBAHUM MyTEM COTIIACOBAHUSA MO3ULIUN B X07€ 00CyKIe-
HUS 1 0OMEHA MHCHHSIMHU.

OBJiaieHNe YHHBEPCAJTbLHBIMYU PEryJasiITUBHBIMU €CTBUSAMMN:
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CaMOCTOSITENIFHO TUUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO ICs-
TEIBLHOCTB, OTIpE e €€ IeNH U 3aa91, KOHTPOJIMPOBATH U TTO MEPE HEOOXOAUMOCTH
KOPPEKTUPOBATh MPEIJIaraeMblii aTOPUTM JCHCTBUN MPU BHITIOJHEHUN YUYCOHBIX U
HCCIIeIOBATEIbCKUX 3a/1a4, BRIOMpaTh Hanbosee 3(hPEKTUBHBIN CIIOCO0 WX PEIICHHUS C
y4ETOM TMOTyICHUS HOBBIX 3HAHUH O BEIMIECTBAX M XUMUYECKUX PEAKITHIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JESTENbHOCTH Ha OCHOBE CaMOaHaIu3a U
CaMOOIICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

[IpeameTHbIE pE3yNbTATHl OCBOCHUS Kypca «Oprannyeckasi XuMHUsD) OTPaKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUI O XMMHUYECKOH COCTaBIISIONIEH ecTe-
CTBEHHO-HAYYHOU KapTUHbI MUPA, POJIM XUMHH B TIO3HAHUU SIBJICHUI IPUPOIbL, B (HOP-
MHUPOBAHUU MBIIIEHUS U KyJbTYpPbl JUUYHOCTH, €€ (PyHKIMOHAIBHON IPaMOTHOCTH,
HEOOXOAMMOW JJI PELICHUS NPAKTUYECKUX 3a/1a4 M HKOJIOTHYECKH O0OOCHOBAHHOIO
OTHOILIEHUS K CBOEMY 370POBbIO U IPUPOJHOU CPELIE;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPAsi BKJIIKOYAET: OCHOBOIIOIATrato-
1€ TOHATUS (XUMUUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAsI 000JI0UKa aTOMa, MOJIEKYJIa,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, XUMHUUYECKAsl CBA3b, CTPYKTYpHas (opmyiia
(pa3BépHyTas U COKpalni€HHas), MOJib, MOJISIpHAsl Macca, MOJIAPHBII 00BEM, YIiIepo/-
HBII ckeneT, (PyHKIMOHAaJIbHas Tpynna, paauKkai, U30MepHUsi, U30Mephbl, TOMOJIOTHYE-
CKMH psizi, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPOA U a30TCOAEPKAIIUE COCTUHEHUS, MO-
HOMED, OJIMMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUU U
3aKOHBI (TEOpHs CTPOEHUS OpraHnveckux BemecTB A. M. byTiepoBa, 3akKoH coxpaHe-
HUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CAMBOJIMYECKUH SI3bIK XUMUU; MUPOBO33PEH-
YECKUE 3HAHUS, JIe)KaI1e B OCHOBE IOHUMAHUS IIPUYMHHOCTA U CUCTEMHOCTH XUMHU-
YEeCKUX SIBJICHUM, (PAKTOJOTHUYECKHE CBEICHMSI O CBOWMCTBAxX, COCTaBE, MOJYYEHUU U
0€30MacHOM HCIOJIb30BaHNU Ba)KHEUIINX OPraHUYECKUX BEIIECTB B ObITY U MPAKTU-
YECKOU JIEATENIbHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUI BBISIBIATH XapaKTEpPHbIC MPU3HAKU MOHATHH, yCTa-
HAaBJIMBATh UX B3aMMOCBA3b, UCIOJb30BATh COOTBETCTBYIOIIME MOHATUSA IPU ONMCA-
HUH COCTaBa, CTPOCHMS U IIPEBPALCHUN OPTaHUYECKUX COCAUHEHNN;

c(OpMUPOBAHHOCTh YMEHUHN HCIOJIb30BAaTh XUMUYECKYI0 CHUMBOJIUKY [JISl CO-
CTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaii€HHon ) popmyit op-
FaHWYECKUX BEILIECTB M YPABHEHUN XMMHUECKUX PEAKIUIA, U3TOTABIMBATH MOJEIHN MO-
JIEKYJI OPTaHUYECKUX BEUIECTB JUIsl WILUTFOCTPALMU UX XUMHYECKOTO U IPOCTPAHCTBEH-
HOI'O CTPOEHUS;
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c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIIMBATh TPUHAIIICKHOCTh U3YUEHHBIX Opra-
HUYECKHUX BEIIECTB M0 UX COCTaBYy U CTPOEHUIO K OMPEAEIEHHOMY KIIACCy/TPYIIIe CO-
eAMHEHUH (YIJIEBOJOPOIbI, KHCIOPO U a30TCOAEPKAILINE COETUHEHMS], BBICOKOMOJIE-
KyJISIpHBIE COEJIMHEHHS), 1aBaTh UM Ha3BaHUS MO CUCTEMATHYECKON HOMEHKIIAType
(IUPAC), a Taxxe MPUBOANUTH TPUBHAIbHBIC Ha3BaHHS OTACIbHBIX OPraHHUCCKUX Be-
IecTB (3THIIEH, MPOIUJICH, alleTHIICH, STUICHIJIMKOIb, TIIHIEPUH, (HeHoI, (popMab-
JErHJl, aueTaibAeru/l, MypaBbiuHasi KHCIIOTa, YKCYCHAsl KUCII0Ta, OJICMHOBAs KHCIIOTA,
CTeapuHOBAs KUCJIOTa, TII0K03a, PpyKTO3a, Kpaxmall, IeJITI0I03a, TIIUIUH);

c(hOpMHUPOBAHHOCTH YMEHHUS ONPEACISITh BUJIbI XUMUYECKOMN CBA3U B OpraHuye-
CKHUX COCIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUS IPUMEHSTH MOJIO0KEHUS TEOPUU CTPOCHUS OpTaHu-
gyeckux BemiecTB A. M. byTieposa it 00bsICHEHUST 3aBUCIMOCTH CBOWCTB BEIIIECTB
OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAaHEHHUS MACChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3NYECKUE U
XUMHYECKUE CBOWCTBA TUIIMYHBIX NPEACTABUTENICH PA3JIMYHBIX KJIACCOB OpraHHUYe-
CKHMX BEIIIECTB (METaH, 3TaH, STWJICH, IPONWICH, alleTieH, OyTaaueH-1,3, MeTuioy-
TagueH-1,3, 6eH301, METaHOII, 3TAHOJ, STUWICHIJIUKOJIb, TIIULEPUH, PEHOJI, alleTalbe-
TUJ, MypaBbUHas U YKCYCHAsI KUCIIOTBI, IJIFOK03a, Kpaxmal, LeJUTI0JI03a, aMUHOYKCYC-
Hasl KUCIIO0TA), MILTFOCTPUPOBATh TEHETUYECKYIO CBSA3b MEKy HUMHU YPaBHEHUSIMU CO-
OTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI C UCIIOIB30BaHUEM CTPYKTYPHBIX (POopMyT;

c(hOpPMUPOBAHHOCTh YMEHHSI XapaKTepHU30BaTh HWCTOYHUKHU YIJIEBOJAOPOIHOTO
ChIpbs (HE(Th, MPUPOIHBIN Ta3, yrojib), CIOCOObI UX MEPEPA0OTKU U MPAKTHYECKOE
MIpUMEHEHHUE TTPOYKTOB MEPEepadOTKU;

c(hOpPMHUPOBAHHOCTh YMEHHM MPOBOJIUTH BHIYUCICHUS 110 XUMHUYECKUM YpaBHE-
HUSIM (Macchl, 00BEMA, KOJTMYECTBA UCXOTHOTO BEILIECTBA UJIM MPOIYKTA PEAKIIUH TI0
M3BECTHBIM Macce, 00BbEMY, KOJIMUECTBY OJTHOTO U3 UCXOHBIX BEIECTB WU MPOTYK-
TOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHM BJIaJICTh CUCTEMOM 3HAHWM 00 OCHOBHBIX METOJIax
Hay4YHOTO MTO3HAHUS, UCIIOJIb3YEMbIX B XUMHUU MIPU U3YUYEHUHU BEIIECTB U XUMHUYECKUX
sABJeHUN (HaAOJIOJCHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJICIMPOBAHKE), UCIIOIb30BaTh
CUCTEMHbBIC XUMUYECKHUE 3HAHUS JIJIsl PUHSTHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYyallUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTH YMEHUI COOTIOATH MPaBUJIA MOJIH30BAHUS XUMUUECKOU T0-
CyJ10i ¥ 1aOOpaTOpHBIM 000PYAOBAHKEM, a TAK)KE MTPaBUIia OOpaIeHUs C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIIUSIMU T10 BBITIOJTHEHHUIO JJAOOPATOPHBIX XUMUYECKHUX OIIbI-
TOB;

c(hOpPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBITIOJHITH XUMUYECKUN dKCTIEPH-
MEHT (IPEBPAILECHUS] OPTaHUYECKUX BEILIECTB PHU HAIPEBAaHUU, MTOTYUYECHHUE STUIICHA U
M3YyUYCHHE €ro CBOMCTB, Kau€CTBEHHBIE PEAKIIMK OPraHUYECKUX BEILIECTB, JeHATYpaIus
OEJIKOB MIPU HArpeBaHUM, I[BETHbIE PeakUuu OETKOB) B COOTBETCTBUH C MpaBUIIAMU
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TEXHMKHU 0€30I1aCHOCTH MPHU OOpALEHUH € BEIIECTBAMHU U JaOOPATOPHBIM 000py10Ba-
HUEM, MPEACTABIATE PE3yIbTaThl XUMUUYECKOTO HKCIIEPUMEHTAa B (popMe 3aITUCH YPaB-
HEHUI COOTBETCTBYIOIIMX peakuuid U (HOpMyIHpOBaTh BHIBOJBI Ha OCHOBE ITHX pe-
3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAJIM3UPOBATh XUMHUUYECKYIO0 HH(OP-
MaIuIo, MOTyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpencTBa MaccoBoi nHdopmarnmu, Mu-
TEPHET U JIPYTHUX);

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIO/IaTh TIpaBUjIa KOJOTHYECKH IIeIecoodpas-
HOTO TOBEJECHUS B OBITY U TPYJOBOMN JEATENIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3710-
POBBS M OKPY KAIOLLIEH IPUPOJHOM CPENIbl, 0CO3HABATH OITACHOCTH BO3/ICHCTBHSI Ha KU-
BbI€ OPTaHU3MBbI ONPEIETEHHBIX OPIraHUYECKUX BEIECTB, TOHUMAs CMBICH ITOKa3aTeNs
[TJK, mosicHSITh Ha MpUMepax CrocoObl YMEHBIICHHSI M IPEOTBPAILICHHS X BPETHOTO
BO3JICHCTBHSI HA OPTaHN3M YEJIOBEKA;

U1 00YyYaroIMXCsl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE MIPH-
MEHSTh 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOAAX MO3HAHMSI BEILIECTB M XUMUYECKUX
SIBIICHMI;

JUTSL CIIETIBIX U CIA00BUIAIIMX 00YYAIOIIMXCS: YMEHUE UCTIOIb30BATh PENbEPYHO-
TOYEYHYIO cucTteMy 0bo3HaueHuit JI. bpaiins nns 3anucu xumMudeckux popmyi.

11 KUIACC

[IpeameTHbIC pe3ybTaThl OCBOCHUS Kypca «OO0mas u HeopraHu4ecKass XUMHUs)
OTPaXKaroT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUN: O XHUMHUYECKOH COCTABIISIONICH ecTe-
CTBEHHO-HAYYHOU KapTUHBI MUPA, POJTU XMMUU B IO3HAHUU SIBJICHUU TPUPOJIBL, B HOP-
MHUPOBAHUHU MBIIIUICHUS U KYJIbTYPbI JIMYHOCTH, €€ (DYHKIIMOHATBLHON TPaMOTHOCTH,
HEOOXOIMMOM ISl pelIeHUs MPAKTUYECKUX 3a7a4 U HKOJOTMYeCKU 0OOCHOBAHHOTO
OTHOUIIEHHUS K CBOEMY 3JI0POBBIO M TPUPOAHOM CPENE;

BJIAJICHUE CUCTEMOW XMMUYECKUX 3HAHUHM, KOTOPAsi BKJIIOYAET: OCHOBOMOJIATrato-
II1e TMOHATHS (XUMUYECKUN 3JICMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHbBIC OPOUTAIIH
aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIPHBINA 00bEM, BAJIGHTHOCTb, dJIEKTPOOTPHUIIATE b~
HOCTb, CTEIIEHb OKUCIICHMS, XUMHUUYECKas CBSI3b (KOBAJICHTHAsl, MOHHAS, METaJJINye-
CKasi, BOJOPOJIHAS ), KPUCTAIUIMUECKas PEIIETKA, TUIThl XUMUUECKUX PEaKIUi, pacTBOp,
AIEKTPOJIUTHI, HEANEKTPOJIUTHI, STEKTPOIUTUYECKAS TUCCOUUALINS, OKHCIUTENb, BOC-
CTAHOBHTEIIb, CKOPOCTh XUMUYECKON PEAKIIUU, XUMUUYECKOE PaBHOBECUE); TEOPUH U
3aKOHBI (T€OpUsl IEKTPOJUTHUECKON AHccolManuu, nepuoanydeckui 3axon [. U.
MenpeneeBa, 3aKOH COXPaHEHUSI MACChI BEILIECTB, 3aKOH COXPAHEHUS U TPEBPAILLICHUS
SHEPrUHu MPU XUMHUUYECKUX PEaKIUsiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK XU-
MHH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKAILME B OCHOBE NMOHMMAHUSI MPUYUHHOCTU U
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CUCTEMHOCTH XUMHUYECKUX SBJICHHUM, (PAKTOJIOTUYECKHUE CBEIEHUS O CBOMCTBAaX, CO-
CTaBe, MOJIYYCHUH M 0€30MacHOM HCIOJIb30BAHUH BAKHEHIIINX HEOPTaHUYECKUX Be-
IIECTB B OBITY U MPAKTUUECKOUN AESATEILHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUM BBISBJISATH XapaKTepHbIe MPU3HAKU MOHITHM, ycTa-
HAaBJIUBaTh UX B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATHUS MPU OINHKCA-
HUM HEOPTaHWYECKUX BEIIECTB U UX MPEBPAICHU;

c(hOpPMHPOBAHHOCTh YMEHUHN HCIIOJIH30BATh XUMHUYECKYI0 CHMBOJUKY JUISI CO-
cTaBJeHUS (POPMYIT BEIIECTB U YPABHCHUM XUMHUECKUX PEAKITUH, CHCTEMATHIECKYIO
HomeHknatypy (IUPAC) u TpuBHasibHbIC Ha3BaHUS OT/IEJIbHBIX HEOPTaHUYECKUX Be-
miecTB (yrapHbld Ta3, yrJIeKUCIbIA Ta3, aMMHUakK, ramiéHas U3BECTb, HEeram€éHas u3-
BECTh, MUTHEBAS CO/A, IUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUH OTIPEACIIATh BaJICHTHOCTh U CTEIICHb OKUCIICHHS XH-
MUYECKUX JIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XUMHYECKOM CBSI3H
(xoBaJieHTHAas, UOHHAsS, METAITTUYECKAsA, BOJOPO/IHAS) B COCIUHEHUSX, THUIl KPUCTAI-
JUYECKOW PEMETKH KOHKPETHOTO BEIIECTBA (aTOMHAs, MOJICKYJISIpHAs, HIOHHAs, Me-
TAJTMYECKAs ), XapaKTep Cpe/ibl B BOJHBIX paCTBOPAX HEOPTAHUYECKUX COCAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIUBAThH MPUHAJJICKHOCTH HEOPTAHUYECKUX
BEILIECTB 10 UX COCTABY K OMpeeIEHHOMY KJIacCy/TpyIie COeAMHEHUH (IPOCThIE Be-
IIECTBA — METAJUTBl M1 HEMETAJLIIbI, OKCUJIbI, OCHOBaHUS, KUCIOTHI, aM(pOTEepHBIC TU]I-
POKCH/]IBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUMN PACKPBIBATh CMBICI Mepuoaudeckoro 3axkona 1. .
MeHnpneneeBa U JIEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOMIYI0, OOBSICHUTEIbHYIO H
MPOTHOCTHYECKYIO QYHKIIUU;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEPU30BATh AJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHAYECKUX 3JIEMEHTOB 1—4 nepuonos llepuonnueckoil CUCTEMBI XUMUYECKUX dJIe-
menToB JI. 1. MenneneeBa, UCHOB3Ys MMOHATHS «S-, P-, -3JIEKTPOHHBIEC OpOUTAIIN,
«QHEPTETUYECKUE YPOBHU», OOBSICHITH 3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB XUMH-
YECKHUX 3JIEMEHTOB M MX COCAMHEHUN MO mepuoaaM M rpynnam llepuoanyueckon cu-
CTEMbI XUMHUYECKHUX 2JIeMeHTOB JI. 1. Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh (OMUCHIBATH) OOIINE XUMUUECKUE
CBOMCTBA HEOPTaHUYECKUX BELIESCTB PA3IMUHBIX KJIACCOB, MOATBEPKIATh CYIIECTBO-
BAHUE FT€HETUYECKOM CBA3U MEXKIY HEOPTAaHMYECKUMU BEIIECTBAMU C IOMONIBIO yPaB-
HEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIINH;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCUPUIIMPOBATH XUMUUYECKUE PEAKIIUU 110 Pa3-
JUYHBIM MpU3HAKaM (YUCITY U COCTaBY pearupyrolux BellecTB, TEII0BOMY dhdekTy
peaKIuy, U3MEHEHUIO CTEIIEHEH OKUCIICHUSI AJIEMEHTOB, OOpaTUMOCTH PEAKIIUU, YUa-
CTHUIO KaTalln3aTopa);

c(hOpMHUPOBAHHOCTH YMEHUI COCTABIIATh YPABHEHUSI PEAKIIUN PA3IMYHBIX TUIIOB,
MOJIHBIE U COKpalIEHHbIC YPaBHEHHUS PEaKIMii HOHHOTO OOMEHA, YUUThIBasl yCJIOBUS,
IIPU KOTOPBIX ATH PEAKIIMU UIYT 10 KOHIIA;
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c(hOPMHUPOBAHHOCTh YMEHUN NPOBOJUTH PEAKLMH, MOATBEPXKIAIOIIME Kaue-
CTBEHHBIN COCTAB PA3JIMYHBIX HEOPTAHUYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM ITY-
TEM MOHBI, IPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTb YMEHUHN PACKPBIBAThH CYIIIHOCTh OKMCIUTEIbHO-BOCCTAHOBH-
TEJBHBIX PEaKLUN MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHiA;

c(hOpMHUPOBAHHOCTH YMEHU OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOM pe-
aKIIMH OT Pa3INYHBIX (PaKTOPOB; XapaKTep CMEIICHHS XUMUYECKOTO PABHOBECHS B 3a-
BHCUMOCTH OT BHelIHero Bo3aencTBus (nmpunnun Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh XMMHYECKUE IMPOIIECCHI, JIeKa-
M€ B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUSI CEPHOW KHUCIIOTHI, aMMHAKa, a TaKXKe
c(hOpPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAYYHBIX MPHUHIIMIAX W IKOJIOTHYEC-
CKHX TIpo0IeMaX XUMHUYECKOTO ITPOU3BOICTRA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIYUCIICHUS C UCIIOJIb30BAHUEM TTOHS-
THS «MacCOBasi JI0JIsl BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOIIICHUN Ta30B PU XUMHU-
YECKUX PEaKIMAX, MACChl BEHIECTBA WK 00BhEMA ra30B MO0 U3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce Wi 00bEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEILIO-
BOro »(dekra peakiii Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl BEIIECTB, IIpeBpallie-
HUS U COXPAHEHUS DHEPIUH;

c(hOpMHUPOBAHHOCTh YMEHUI COOIIOATH MTPaBUJIA MOJIH30BAHUS XUMUUECKOU T0-
Cy/10i ¥ 1aOOpaTOPHBIM 000PY0OBAHUEM, a TAKKE MPaBUIIa OOpaIEHHUs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIUSIMU T10 BBITTOJTHEHHUIO JJAOOPATOPHBIX XUMUYECKUX OIIbI-
TOB;

c(hOpMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBITIOJHITH XUMUYECKUN dKCIIEPHU-
MEHT (pa3yioKeHUe MepOKCHIa BOJAOPO/Ia B IPUCYTCTBUH KaTaIUu3aTopa, ONpe/IeieHIe
CpeIbl paCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIIBHOTO UHUKATOPA, BIUSIHUE Pa3-
JUYHBIX (DAKTOPOB HA CKOPOCTh XMMUYECKOM peaKIuu, peakiiui HOHHOTO 0OOMeHa, Ka-
YECTBEHHBIE PEaKIMK Ha CyibdaT-, KapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMO-
HUSI, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 o TemaM «Metaiuie» u «HeMeranns») B
COOTBETCTBHH C MTPaBUJIAMU TEXHUKH 0€30MaCHOCTH MpU 0OpaIeHUH C BEIIECTBAMH U
Ja00paTOPHBIM 00OPYOBAHUEM, MPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO DKCIIEPH-
MeHTa B (hopMe 3alucCHu ypaBHEHHN COOTBETCTBYIOIIUX peakIuil U (HopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUM KPUTUUYECKU aHATM3UPOBATH XUMHUYECKYIO HH(OP-
MaIIHIO, MOJIYyYaeMyl0 U3 Pa3HbIX UCTOUHHMKOB (CpPEICTBA MAacCOBOM KOMMYHUKAIIUH,
WNHuTtepHeT U 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHUHN COOJIIOAATh MPaBUJIa SKOJIOTHYECKH Iejecoo0pas-
HOTO TIOBEJICHUS B OBITY U TPYIOBOM JEATEIHHOCTU B IEJISIX COXPAHEHUS CBOETO 3710-
POBBS K OKPYKAKOLIEH TPUPOTHOM CPEIbl, 0CO3HABATH OMIACHOCTH BO3JAEHCTBUS HA JKU-
BbIC OPTaHU3MBI OINPEAEIEHHBIX BEUIECTB, MOHUMas cMbica nokasarens [1JIK, nmosc-
HATHh HA MPUMEpPax CIOCOObI YMEHBIIIEHUS U TIPEJOTBPAICHUS UX BPEIHOIO BO3/CH-
CTBMSI HA OPTaHU3M YEJIOBEKA,;
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JUIsl 00YUAIOIIUXCS C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbSI: YMEHUE MPHU-
MEHSTH 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U XUMHUYECKUX
SIBJICHUM;

JUTSL CJIETIBIX M CIA00BHUIAIINX O0yJaIOMIUXCS: YMEHHE UCIIOIh30BaTh pelibehHO-
TOYEYHYIO cUCcTeMy 0O0o3HaueHuit JI. bpaiins nys 3anucu xuMudeckux GopMyi.
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TemaTuuyeckoe NVIAHUPOBAHUE

10 kanacc
Koir-Bo
YacoB
Ay Ca
Mo
Ne T ero
ypo Copeprxanue (pa3aesbl, TeMbl) ;1.13 sTe IIpakTHYeckast 4acTh ®opMbl KOHTPOJIA HP20
Ka 1
s
pa- BH
6o | o
™ | o
Ta
Tema 1. Teopusi cTpoeHus1 Opranu- 3u

YyecKHUX cOeAMHEeHU

DJIeKTpOHHbIE (I (POBBIE) 00pa30BaTEIbHBIC PECYPChI:
POII: «IlIpenmer opranmueckas xumus» https://resh.edu.ru/subject/lesson/6149/start/

1 [Ipeamer oprannyeckoil XuMHUu 1 Oprannyeckue BEIIeCTBa B IPOMBIIIIECH-
HOM TIPOU3BOJICTBE TOPOJIAa U OKPYIKaIO-
LIEN cpele.
2 OCHOBHBIE MOJIO)KEHUS TEOPUU XUMHU- 1
YECKOTO CTPOCHHS OPTraHUYECKUX CO-
CAUHCHUM.
3 Banentnocts. JIP Nel. 1 JIP Nel. Vzrotornenrie Mmojie-
JIel MOJIEKYJI YIJIEBOAOPO-
JI0B
Tema 2. Yri1€Bo10pOaBI 124
DJiekTpoHHbIE (HH(POBBIE) 00pa3oBaTe/ibHbIE PECYPChI:
POII :

«Ankansy https://resh.edu.ru/subject/lesson/6151/start/149993/
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https://resh.edu.ru/subject/lesson/6151/start/149993/

«Ankensn https://resh.edu.ru/subject/lesson/5412/start/212563/

«Apenbi» https://resh.edu.ru/subject/lesson/4775/start/

4 IIpupoaHBIA Ta3 KaK UICTOYHUK YIJIEBO-
JOpPOJIOB

[IpupoaHBIe HICTOYHUKH YTIIEBOJOPO/IOB
Ha TEPPUTOPUU OOJIACTH U HX TIepepa-
60TKa. BnusiHME TOIIMBHO-IHEpreTHYE-
CKOT'0 KOMILIEKCA Ha OKPY KAIOIYIO
cpeny. Ponb aBroTpancnopTa B 3arpssHe-
Huu atMocdepsl. HedrenpoBoas! o6a-
cti. A3C ropojia — UCTOYHUKU 3arps3He-
HUS OKpYyXaromeit cpenpl. Kokcoxumude-
CKO€ IIPOM3BOJICTBO B PETHOHE.

5 [Ipenenbubie yraeBoAoOpoabl. AJKaHBI.
XUMHUYECKUE CBOMCTBA aJIKAHOB.

Hcnonbs3oBaHye MeTaHa U €ro rOMOJIOTOB
KaK TOILJIMBA B OBITY ¥ MPOMBIIIUIEHHOM
poU3BOACTBE Ypaia. ['amoreHnpoun3Bo-
HbI€ — PPEOHBI, X UCIIOJIb30BaHUE B
PaKTUYECKON JAeATEIbHOCTU. DKOJIOTHU-
YecKHe mpoOJIeMbl, CBSI3aHHBIE C HCIIOJIb-
30BaHHEeM ()PEOHOB M aJTKaHOB KaK TOTI-
JMBa.

6 ANKeHBI. DTHIIEH.

[TonydyeHnne noausTUIIEHA U TOJIAIIPOIIN-
JIeHa Ha IPeIIpUsITUIX 001acTu, IpUMe-
HEHHE B CEJIbCKOM XO3UCTBE, OBITY, PO-
MbIIIIEHHOCTH. [Ipobaembl yTunuzanuu.
DKOJIOTUYECKHE MTOCIENCTBUS UX UCTIOIIb-
30BaHuA. bronornueckas poiab >TUICHA
KAaK XeMOMEIMATOPa Y PACTCHUM.

7 XuMHU4eckKue cBOMcTBa ankeHos JIP 1
Ne2.

JIP Ne2. OGHapy»«eHue Herpe-
JSTBHBIX COSIMHEHNH B YKUT-

KVX He(hTeIIpo/IyKTax

8 KauecTBeHHEIC pCaKkuru AJIKCHOB

9 Jluenoseie yrieBogopoasl. Kayuykn

[EEY

10 AILIETUIIEHOBBIE YTIIEBOIOPOABI. AJl-
KHUHBI

Hcnonb3oBanue aneTuiieHa npu ra3oBoi
cBapke u pe3ke MetamuioB. Th npu pabore
C alIETUJICHOM.
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https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/

11 XuMHYECKHEe CBOMCTBA alKUHOB. JIP 1 JIP Ne3, Ionyuenvie v cBOi-
Ne3, CTBA alICTWIEHA

12 Apomarnyeckue yrieBofopoibl. ben- 1 JIP Ned. OznaxomieHHe ¢ Kojl-
30J1. XMMUYECKHE CBOMCTBA apEHOB HA niektviel «HehTb v mpomyKThI
npumepe 6enszona. Hedtb u ciocoOst ec TIepepabOTKID

ee nepepadboTku. JIP Ne4,

[TosnyuyeHnne 6eH3051a U €0 MPOU3BOIHBIX
Ha NPEANPUATUAX KOKCOXUMUYECKOTO

IIPOU3BOJICTBA PETMOHA. AHTPOIIOI€HHbIE
UCTOYHHUKHU apeHOB B buocdepe peruoxa.

13 I'eneTnyeckas cBA3b MEXKIYy Kilaccamu 1
YIJI€BOJAOPOIOB.

14 0O06001IeHYEe ¥ cucTeEMaTU3alus 3Ha- 1
HUH 10 TeMe «YTIEBOIOPOIBDY.

15 Kontposnbnas pabota 3a 1 nonyroaue 1

Konrtponsnas padora 3a 1

IIOJIyroaue

Tema 3. Kuciaopoacoaep:kammue op- 124
raHn4YecKue CoOeTMHEeHHUs!

DJiIeKTpOHHBbIE (HH(POBBIE) 00pa3oBaTe/IbHbIC PECypChI:

«Crnmpte» https://resh.edu.ru/subject/lesson/4769/start/150550/

«Denons» https://resh.edu.ru/subject/lesson/5727/start/150577/

«Anpnerunsl U keToHsl » https://resh.edu.ru/subject/lesson/4776/start/150604/
«XKupw» https://resh.edu.ru/subject/lesson/5952/start/150631/

«Yraesoas» https://resh.edu.ru/subject/lesson/6150/start/

16 Cruptsl. JIP NeS. 1 JIP Ne5. CpoiicTBa aTumio-
BOT'O CITUpPTA

[Ipon3BOACTBO AIKOTOIBHON IMPOLYKIIMH.
TokcuuHOCTH cIUpTOB. BiusHue Ha mox-
pocTKOBBIN opranusM. [lonyuenue sTuno-
BOT'0 CIIUPTA B 00J1aCTH U3 MUILEBOTO Chl-
ppa. [lonyyeHne CHHTETUYECKOTO ATHIIO-
BOT'0 CIIMPTa Ha OCHOBE HEPTEXUMHUE-
ckoro npousBozcTaa (bamkupus)

17 IIpenenbHblE MHOTOATOMHBIE CIIUPTHI. 1 JIP Ne6. CpoiicTBa riuue- Hcnonp30BaHne STUIICHTTIMKOIS KaK aH-
JIP Ne6. KamMeHHBIN yroiib. puHa Tu(pu3a, ravliepruHa B MeIMLUHE U Iap-
¢bromepun
18 ®enon. XuMuyeckue cBoicTpa e- 1 AHTpPOIOT€HHbIE UCTOYHUKHU (DEHOJIOB B
HOJIA. ounoctepe pernona. TOKCHYHOCTH (eHO-

JIOB— )ICfICTBI/IG Ha )XUBBIC OPraHU3MBI.
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https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/

DKOJIOTUYECKHUE KPU3KCHI, CBSI3aHHBIE C
nonaaasueM (peHoJI0B B HCTOYHUKH U~
THEBOU BOJIBL. MeTo 1l 00€3BpEeKUBAHUS
(heHos0B

19

AJIB[[GI‘I/II[LI U KCTOHBI

Anpaeruspl B xxuBoi npupone. Tokcnu-
HOCTb anbaerunos. IIpespamenne sra-
HOJIA B allCTAJIBICTU]] B OPTaHU3ME YEIIO-
BEKA. AHTPOIIOT€HHBIE UCTOYHUKH aJlbJIe-
ruzioB B 6nocgepe perunona. [Ipumenenne
(dopmanpaeruia B KauecTBE KOHCEpBaHTa
B XOJI€ KOITYEHUS MUILEBbIX IPOJYKTOB; B
C/X AJI IPOTPaBJIMBAHUS CEMSH, B ME/IU-
LIMHE.

20

XUMHYECKHE CBOUCTBA allbJIETUIOB.
JIP Ne7.

JIP Ne7. I lonydenue anerans-
Acvaa

21

Kap6oHOBBIE KHCTOTHI.

IIpou3BOACTBO YKCYCHON KUCIIOTHI B Jie-
COXMMHUYECKOM IIPOU3BOJCTBE (I. Alla).
[IpuMeHeHHe KUCIIOT B TPOU3BOJICTBE
CIIO’KHBIX 3()UPOB Ha MPENTPUATHIX
VYpana (konuepH «Kanuna» Exarepun-
oypr, OAO «®apmxumy). [Ipumenenue
HOJIMHEHACHIIIEHHBIX KHCIIOT /s TPOU3-
BOJICTBa alKUIHBIX kpacureneid (OAO
«Yenaky)

22

XuMH4ecKkue cBOMCTBa KapOOHOBBIX
kucaot. JIP Ne8.

JIP Ne8. CpoiicTBa yKcyc-
HOU KHCJIOTBI.

23

Crnoxuble 3GupsI.

24

Kupsbr

[IponsBoacTBO MaprapuHa, MalioHe3a B
peruone (xupkomOuHat r. Tpounk). Ponb
KUPOB B IPO(DUTIAKTUKE U JICUCHUH PsAa
3aboneBanuil. Mcnonws3zoBanne CMC B
XO35IICTBEHHOM AEATEIbHOCTU YEJIOBEKA.
CMC — 3arpsi3HUTENN TPUPOTHON CPETBI.
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25 VYTIeBopl, UX COCTaB U KiIaccupuKa- 1 VYrnesoas! B npupoze. Poib yriesonos B
L. KU3HEJCSITCIBHOCTH OPraHM3MOB.
26 I'moko3za. 1 Konaurepckas npOMBIIIIICHHOCTD B PETH-
oHe. Mcnonp3oBaHue nporeccoB Opoxe-
HUS TJIIOKO3bI B IPOU3BOCTBE 3TUIIOBOTO
CIUPTa U MOJIOYHOKHUCIIBIX IPOLYKTOB,
CHJIOCOBAHHME KOPMOB JUIsl JKHBOTHBIX
27 ITonucaxapusl. 1
Tema 4. A3oTcoaep:kaniue opranu- 34

YeCKHue COCAMHCHUSA

DJIeKTpoHHbIe (1 (poBbIe) 00pa3oBaTeIbHbIE PeCypChl:

POII:
«AMuUHOKHCIOTHI 1 0enkm» https://resh.edu.ru/subject/lesson/4743/start/150742/

28

AMUHBI. AHWIVH.

29

AMUHOKHUCIOTEL.

[IppuMeHeHHEe aMHMHOKHUCIOT B IHILEBOU
IIPOMBIIIIEHHOCTH, MEIULIUHE, KUBOTHO-
BOJICTBE, BeTepuHapuu. MUKpoOHOIOTrU-
YeCKUE CIOCOObI MOJIyYEeHHUsI aclaparuHo-
BOM KHCIIOTBI JJI1 IPOMU3BOACTBA acrap-
TaMma CUHTE3 HEHPONENTHIOB.

30

Crtpoenue 6enKoB

benku B nmpupoae. Ponb 6e1K0OB B xKU3HE-
JeATEeIbHOCTH OPraHu3MOB. | 'eHHas uH-
YKEHEpHsi, €€ BO3MOKHOCTH. benkoBoe mu-
TaHUE B MPOPUIAKTUKE U JICUCHUU pPsia
3a001eBanui. Vcnonp3oBaHue 0gHOKIIE-
TOYHBIX BOJOPOCIIEN MTPU NPOU3BOICTBE
OEJIKOBBIX JOOAaBOK.

IloBTOpEeHUE U 0000IeHHE 32 KypC
OPraHuYecKoil XUMHH

44

DJIeKTpOHHbIe (I (PoBBIE) 00pa3oBaTeIbHBIC PECYPChI:

POIIL:

«OpraHuveckasi XMMusi, TPEHUPOBOUHBIE 3a1anus » https://resh.edu.ru/subject/lesson/4823/train/150941/
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https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4823/train/150941/

31 O6o6maromuii ypok mo teme «Kucmo- 1
poJicosiepiKalIie COeAMHEHU». « A30T-
COJZIePIKALIIE COCTUHECHHUS.
32 [ToBTOpEeHME M 0000IIIEHNE MaTepHalia 1
3a KypC OpraHM4e€CKOM XUMHH
33 HroroBast koHTpoIbHAs paboTa 1 HroroBast KOHTpOIbHAS
pabota
34 [ToBTOpEeHME M 0000IIIEHNE MaTepHalia 1
3a KypC OpraHM4e€CKOM XUMHH
HUTOI'O 34u. 12 22
11 kaacc
Koo
YacoB
A |Ca
ya | MO
uT | CT
Neo C op | og
oaep:xaHue (pa3aesbl, TEMbI) IIpakTHYeckast 4acTh ®opMbl KOHTPOJISA Tema HP3O
ypoka Ha | Te
a | I
pa | BH
60 | a1
Ta | pa
60
Ta
Tema 1. TeopeTnueckne 0CHOBBI 124

XMMHUHN

JJIeKTpOHHbBIe (HH(PpoBbIE) 00pa3oBaTEIbHBIE PECyPChI:

POII:

«Xumnueckuii anement» https://resh.edu.ru/subject/lesson/6479/start/150989/
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https://resh.edu.ru/subject/lesson/6479/start/150989/

«Kpucrammaeckue penrerkn» https://resh.edu.ru/subject/lesson/5581/start/151081/

1 ATOM — ClIO)KHAs YaCTHIIA.
2 DNeKTpOHHBIE KOH(PHUTYpaIuy aTo- 1 ATOMHOSHEPreTHYECKH KOMILIEKC 00J1a-
MOB XHMHUYECKUX JIEMEHTOB ctu. LleHTpbl aTOMHOI POMBIIINIEHHOCTH
obmactu — r. CHesxuHCK 1 O3epcK.
3 Otkpsitue J.M.MenneneeBbim Ile-
PHOIMYECKOTO 3aKOHA
4 [Iepuonnueckas cucrema [{.11.MeH- 1 JIP Nel. Koncrpynposanve
neneesa. JIP Nel. T1CXD c ucnons30BaHIEM Kap-
TOYEK
5 [lepuoanueckuii 3aK0H U NEPUOAU- 1
YyecKasi CCTeMa XMMHUECKHX dJie-
meHToB JI.J. MeneneeBa B cBeTe
YUEHHS O CTPOSHUU aToMa.
6-7 Honnast xumudeckasi CBsi3b: HOHBI U 1|1
uX KiaccupuKaius, MEXaHu3M 00-
pa3oBaHusl.
8 KoBasieHTHas1 HENOIsIpHAs XUMUYe- 1
CKasi CBSI3b.
9 KoBanenrnas nonspHas xumuyeckass | 1
CBSI3b.
10 Metajutnyeckas XMMHYECKasl CBA3b. 1
11 Xumnueckas peakuus. Kinaccuduxa- 1
[[1s1 XUMUYECKUX peaKkluii B Heopra-
HAYECKOW U OPraHUYECKON XMMUH.
12 KonTponbnas pabota 3a 1 monyroaue | 1 KonTponbHast pabota 3a 1
TIOJTYTOJTHE
Tema 2. Heoprannueckass XumMus 164

JJIeKTpOHHBIe (I (PpoBbIE) 00pa3oBaTeIbHBIC PECyPChI:
POIILI:
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https://resh.edu.ru/subject/lesson/5581/start/151081/

«Kopposus metamiosy https://resh.edu.ru/subject/lesson/3479/start/151187/

«O01mas xapakTeprcTuKa MeTasuioB » https://resh.edu.ru/subject/lesson/3493/start/151213/
«0030p MeTaueckux eMeHToBy https://resh.edu.ru/subject/lesson/5814/start/151239/
«Menp, IUHK, TATaH, Xpom» https://resh.edu.ru/subject/lesson/3534/start/151266/

«0030p HemeTaiuoBy https://resh.edu.ru/subject/lesson/5939/start/151320/
«[eHeTnueckas cBA3b BemecTB» https://resh.edu.ru/subject/lesson/4960/start/151374/

13-14 Mertainsl u ciiasbl. JIP Ne2. 1 JIP Ne2. O3HakomiIeHHE C
KOJUIEKIIMEW METaJIJIOB U
CIIABOB

15-17 Meramisl. OO1iie cBocTBa 1 2 MecTopoxaeHus: Pyl YEPHbIX U LIBETHBIX
MeTayuioB ((hparMeHTapHO)
[Tpou3BOICTBO LIBETHBIX METAJLIIOB —
MeE/I, HUKEIIS, IIMHKA Ha TPESAPUATHIX
LIBETHOM MeTajuIypruu Ypaia.

18 Koppo3us metannos 1 CrniocoOsl 3a1UThl METANIOB OT KOPPO3UU
Ha IpeanpusTuax peruona. [Ipoussoa-
CTBO YyTyHA W CTAJIM HAa METaJUTypruye-
CKUX MPEANpPUATUAX 00JIACTH.

19-20 | Pemenwue 3a7a4 Ha MOBTOPEHUE 1 ]1

21 Hemerannsl. O61miue cBoiicTBa Heme- 1 JIP Ne3.OzHakomyIeHHe ¢ KOT- Hewmeransl B ipupoie u oprasusme ye-

Tawios. JIP Ne3. JIEKLIMEN HEMETATIOB noBeka. MuHepasl U TOPHBIE IOPOJIbI

OxHoTO Ypana, conepxaiue 3IeMeHThI-
HEMETAJLIBL.

22 CBoiicTBa HEMETAIIOB 1 3HaueHNe HEMETANIOB ¥ UX COSTUHEHUI
B MIPAKTUIECCKON JCATSILHOCTH YEIIOBEKA.
Coenunenus nemerawios (C,Si, N u np.)
— 3arpsi3HUTENH aTMOC(]EepBI.

23 Kucnots! opranndeckue u Heopra- 1

HUYECKHE.
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https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5814/start/151239/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/151374/

24 CocTaB BelecTBa U CMECCH. 1 [ToTpebiienne Boab! B perrone. OCHOB-
HBIC 3arpsI3HUTENN BOJIbI B peruone. Co-
CTaB MUHEPAIBHBIX BOJ], PEATH3YEMBIX C
MECTHBIX CKBaXKHH.
25 Pemenue pacueTHpIx 3a7a4 (Ha Mmac- | 1
COBBIC JIOJIH B CMECH)
26 Pemenue pacuetnbix 3aga4 (Ha 00b- | 1
€MHBIC JIOJH B ra30BOM CMECH)
27 O0001IeHre U cHCTeMaTU3alus 3Ha- 1
HUil 10 TeMe «CTpOeHHE BEIIECTBAY.
28 O06o06mIeHre u cucreMaru3anus 3aa- | 1
HUi 110 TeMe «Pelienue pacueTHbIX
3a1aw)
Tema 3. XuMus ¥ ;KU3Hb 44

DJiIeKTpOHHBbIE (HH(POBBIE) 00pa3oBaTe/IbHbIC PECypChI:

POII:
«[IpHHIKITBEI XKMHUYECKOTO Mpou3BoAcTBay https://resh.edu.ru/subject/lesson/3514/start/
«XuMu4decKkas mpOMBIIIEHHOCTE» https://resh.edu.ru/subject/lesson/3504/start/151485/

29-30 Pone xuMun B o0ecrieyeHny 3Kkoaoruye- | 1 1
CKOM, DHEPreTHUECKOU 1 MTUIIEBOM 0e3-
OIACHOCTH, Pa3BUTHH MEMIMHBI.
31 XuMHS ¥ 310pOBbE YEIOBEKA 1
32 O0001IeHEe U cCUCTEMATH3aIMs 3Ha- 1
HUM « MeTaiel 1 HeMeTaJlIbD)
33 HToroBast KOHTpOJIbHAs paboTa 1 HTorosas KOHTpOJIbHAS
pabota
34 Hrorosoe 3aHsTHe 1
HUTOI'O 34y. 12 22
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https://resh.edu.ru/subject/lesson/3514/start/
https://resh.edu.ru/subject/lesson/3504/start/151485/

YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

Xumus, 10 xnace/ I'abpuensa O.C., OctpoymoB W.T'., CnankoB C.A., AknuonepHoe obmmectBo «M3marensctBo «lIpocBemienney

Xumus, 11 xknace/ I'abpuensa O.C., O6mecTBo ¢ orpaHUYeHHON 0TBETCTBEHHOCTHIO «/[[PODAY; AkuimonepHoe oomectBo «M3narenscTBo «IIpocse-
LICHUE»

YyeOuble mocoOust Ha neyaTHoU ocHoBe: "[lepuonnyeckas Tabnuma xumudeckux aneMmeHTos [[.M. Menneneesa" "DneKTpOXUMUYECKHM sl HAIIPsI-
KEHUI MeTauioB"

"Tabnuia pacCTBOPUMOCTH KHUCJIOT, OCHOBAaHUH U coJiei"”

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

I"a6puensu O.C., CnagkoB C.A. Xumus. Metonndeckue pekomenaanuu. [lpumepusie padboune nporpammsl. 10-11 kiaccer
Xumus. 10 xknace. [TpoBepounble U KOHTPOJIbHBIE paboThl. ba3oBbIil ypoBeHSD /

I'a6puensn O.C., JIpicoBa I'.I'.

Xumus. 11 knace. [IpoBepounblie n KOHTposIbHBIE padboThL. ba3oBelil yposens / ["abpuensan O.C.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

bubnuoreke nudpposoro odpasoparenbHOro konreHTa https://lesson.edu.ru

Tpenaxep "O0nako 3nanuil. [llkxona" https://school.oblakoz.ru/
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