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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE CPEAHEr0 001Iero oOpazoBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obOpa3zoBaHuu B
Poccuiickoit ®enepanumn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS (eaepanbHON
oOpa3zoBaTebHON MmporpamMmbl  cpeaHero obébmero ooOpazoBanus (DPOII  COO),
npeacraBieHHbIXx B denepanbHOM TrocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe
COO, c¢ yuérom Konuenmuu mnpenoaaBaHusi y4yeOHOro mpeaMmera «XUMHS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepauuu, peaan3yrolnuXx OCHOBHbBIE
oOpa3oBaTeibHblE NPOrpPaMMbl, M OCHOBHBIX TNOJIOKeHUN «CTpaTerun pa3BUTHA
BocnuTanusi B Poccuiickoit @enepauuu Ha nepuop no 2025 rogpa» (Pacnopspkenue
[IpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3pabOTKe MpOrpaMMbl 10 XMUMHH, K ONpPeeIeHUI0 001en
CTpaTteruu oOy4eHHs, BOCIUTAHUS U PA3BUTHUs OOY4YaIOMIMXCSA CpPEACTBAMHU y4eOHOIO
npeamera «Xumusi» s 10—11  xmaccoB Ha 0a30BOM  YpOBHE  COCTaBWIIU
koHuentyanbubie nonokeHuss PIOC COO o B3auMOOOYCIOBIEHHOCTH IENei,
collepKaHMs, pPE3yJNbTaTOB OO0yueHHs UM TpeOOBaHMI K YPOBHIO TMOJITOTOBKH
BBIMTYCKHUKOB.

XuMuyeckoe 00pa3oBaHHUE, MOJy4aeMOe BBIMTYCKHHKAMHU 00111€00pa3oBaTeIbHON
OpraHu3alvy, SBJISETCS HEOThEMJIEMOM YacThio UX 00pa3oBaHHOCTH. OHO CIYXKHUT
3aBEpIIAIONIMM JTAllOM pealu3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YypOBHE
KJIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LETOCTHON CUCTEME XMMHUUECKOT0 00pa3oBaHus. JTU
[IEHHOCTH KacaloTCsl MO3HAHMS 3aKOHOB MPHUPOAbI, (POPMUPOBAHUS MHUPOBO33PEHUS U
o0miel KyJabTypbl YelOBEKa, a TaKXKe 3KOJOTMYEeCKH OOOCHOBAaHHOI'O OTHOLIEHMS K
CBOEMY 3JIOPOBBIO U TpUPOAHON cpene. Peammsyercs xumuueckoe oOpa3oBaHUE
oOyyarouMxcs Ha YpPOBHE CpeIHEro ooOuero oOpa3oBaHUsl CpEeACTBAMH Y4eOHOTO
npeaMeTa « XHUMHUs», COJEPKAHUE U IIOCTPOEHUE KOTOPOT'O ONPEIEIEHBI B IPOrpaMMe 110
XUMUU € YYETOM CHEUM(PUKU HAyKU XMMHHM, €€ 3HAUCeHUs B MO3HAHUM IPUPOJBI U B
MaTepualbHON KU3HU OOIIECTBA, a TaKkKe C y4ETOM OOLIUX LeJded M NPUHIUIOB,
XapaKTepHU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEHET0 00111ero 00pa3oBaHus B
Poccuiickoit @enepanum.

XuMHUSL KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo pojib B
COBPEMEHHOMW ITMBUJIM3AlM, B CO3JaHUH HOBOW 0a3bl MaTepHalbHON KynbTypbl. OHa
BHOCHT CBOM BKJIaJ] B (JOPMHUPOBaHHE PALIMOHAIBHOTO HAYYHOT'O MBILIUIEHUS, B CO37]aHHE
LEJIOCTHOTO MPEJACTaBICHUS 00 OKpYXKAaloUleM MHpe KaKk O €IWHCTBE MPUPOIBl U
4esoBeKa, KoTopoe (opMUpYeTCs B XMMHHM Ha OCHOBE NMOHHMMAaHHUS BELIECTBEHHOIO
COCTaBa OKPYKAIOIIErO0 MUPA, OCO3HAHMS B3aUMOCBSI3H MEXIy CTPOCHHEM BEILECTB, X
CBOICTBaMHU U BO3MOXHBIMH 00JIACTSIMU IPUMEHEHHS.

TecHO B3aMMOJEHCTBYS C JPYrMMHU €CTECTBEHHbIMM HayKaMH, XHMHs cTaja
HEOTHEMJIEMOI YacCThI0O MHUPOBOI KyJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO
Tpyda M OKM3HHM Kaxjaoro uwieHa obOmoiectBa. CoBpeMeHHas XHMHMsS Kak Hayka
co3ujaTrenbHas, Kak HayKa BBICOKUX TEXHOJIOTHM HalpaBjieHa Ha pelIeHHe rI00anbHbIX
Mpo0OJIEM YCTOMUYMBOTO PA3BUTHS YEJIOBEUYECTBA — CHIPhEBOM, SJHEPTE€TUYECKOM, TTUIIIEBOM,
HKOJIOTMYECKOM 0€30MMacCHOCTH U OXPAHBI 310POBbSI.
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B cooTBeTcTBHM C O0IIMMH LEISIMH U IPUHLIUIIAMH CPETHETO 00LIEro 00pazoBaHus
coaepxkanne mnpenmera «Xumus» (10—11 kmaccel, 0a30BbIA ypOBEHb HM3YUYECHUS)
OpPUEHTUPOBAHO MPEUMYUIECTBEHHO Ha OOMIEKYJbTYPHYIO MOATOTOBKY OOyYaromiuxcs,
HEOOXOMMYI0 MM JJisi BBIPAOOTKM MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIELUIHOTO
BKJIIOYEHHUSI B )KM3Hb COLIMYMA, MPOAOLKEHUSI 00pa30BaHusl B pa3IUUYHBIX 00J1acTAX, HE
CBA3aHHBIX HEMTOCPEACTBEHHO C XUMHUEH.

CocTaBisronuMu peamMeTa « XuMHs» SIBIISIIOTCS 0a30Bble Kypchl — «Opranndeckas
xumus» U «O011as 1 HeopraHuyeckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI
KOTOPBIX SBJSIOTCS OCHOBBI 0a30BOM HAayKH: CHUCTEMa 3HAHMM MO HEOpraHUYeCcKOM
XUMUU (C BKJIIOUYCHHEM 3HaHMM u3 OOIlel XUMUU) U OPraHUYECKOW XUMUHU.
dopMHUpoBaHUE JAHHOW CUCTEMBbl 3HAHUW MPU H3YUYEHHUHM MpeaMeTa O0ecreurnBaeT
BO3MOKHOCTb PACCMOTPEHHUS BCETO MHOI000pa3us BEIIECTB HA OCHOBE OOIIMX MOHATHM,
3aKOHOB U TEOPUN XUMUHU.

Crtpyktypa coxepxaHusi KypcoB — «Opranmueckas xumus» u «OOwmwas u
HeopraHudeckasi XuMus» cpopMupoBaHa B IpOrpaMMe Mo XMMHUH Ha OCHOBE CUCTEMHOTO
NoJXoJa K M3Y4YeHHIO Yy4YeOHOro wmarepuana U OOYyCIOBJI€HAa HCTOPUYECKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUN Ha OMPEACIIEHHBIX TCOPETUUECKUX YPOBHAX. Tak, B
Kypc€ OpraHMYECKOM XMMHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOM
TEOPHH CTPOEHHSI OPraHUYECKUX COEIMHEHUH, a TAK’KE€ Ha YPOBHE CTEPEOXUMHUYECKUX U
ANIEKTPOHHBIX MPEICTaBICHUN O CTpOeHUH BemlecTB. CBeieHnst 00 U3y4yaeMbIX B Kypce
BEIIECTBAX HAIOTCS B Pa3BUTUU — OT YTJIEBOAOPOJOB JI0 CIIOXHBIX OHOJIOTHYECKH
aKTUBHBIX COEQUWHEHHMI. B Kypce OpraHmyeckod XUMHUM [OJIYyYalOT pPa3BUTHE
chopMHpOBaHHBIE HA YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHs IEepBOHAYAIBHBIC
NPECTABIICHUSI O XWMUYECKOW CBS3HM, KIACCU(UKAIMOHHBIX IPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[lon HOBBIM yrioM 3peHus B TMpeamMeTe «XuMus» 0a30BOTO  ypOBHSA
paccMaTpuBaeTCsl HM3Y4YCHHBId Ha YpPOBHE OCHOBHOrO oOmmero oOpa3oBaHUs
TEOPETUYECKUN MaTepual U (PaKTOIOTHMYECKHE CBEIEHHUS O BEIIECTBAX U XUMUUYECKOU
peaknuu. Tak, B yacTHOCTH, B Kypce «O01asi 1 HeopraHudeckasi XuMus» 00yJaroIIuMCs
IIPEJOCTABIAETCA BO3MOXKHOCTH OCO3HAThb 3HAYECHHE IEPUOJMYECKOrO 3aKOHa C
OOIIETEOPETUUECKUX U METOAOJOIMUECKUX IMO3UIUH, TIy0’Ke MOHATH HUCTOPHUYECKOE
M3MEHEeHHe (YHKIUKA JTOro 3akoHa — OT 000OmaKwImer g0 OOBICHAIOMCH W
MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BaXHEHIIUX BEIIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKXKE O XUMHYECKUX PEaKUUSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTAX IMPOTEKaHusi AomnoJiHseTcss B Kypcax 10 m 11 kmaccoB anemeHTamu
COJIepKaHMsl, UMEIOIIUMU KYJIbTYPOJIOTHUECKUN U MPUKIATHON XapakTep. DTU 3HAHUS
CrOCOOCTBYIOT OHUMAHUIO B3aUMOCBSI3U XUMUU C APYTUMHU HAyKaMH, PACKPBIBAIOT €€
pOJib B MO3HABATEIBHOM M MPAKTUYECKON AESATEIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHUSI K IPOLIECCY TBOpUYECTBA B O0JIACTH TECOPUM M MPAKTHUYECKUX
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MPUJIOKEHUN XUMHM, TOMOTaloT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIeMaX, CBA3AHHBIX C XUMHEH, KPUTUUYECKH OCMBICIUBATH
HH(pOpMALINIO U PUMEHSTH €€ JI MOMOJHEHUS 3HAHUH, PEIICHUS] UHTEIIEKTYalIbHBIX
U DKCIEPUMEHTAIBHBIX MCCIENOBATEIbCKUX 3a/1ad. B 1enoMm coaepkaHue y4uyeOHOTO
npeaMera «XuMUs» JaHHOTO YPOBHS M3YUYEHHS OPUEHTUPOBAHO Ha (POpPMHUpPOBAHUE Y
00y4Jaromuxcs MUPOBO33PEHYECKON OCHOBBI 17151 TOHUMaHUS (UII0COPCKUX UEH, TAKUX
Kak: MaTepUaIbHOE E€JUHCTBO HEOPraHMYEeCKOro M  OPraHuYecKoro Mupa,
00yCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTABOM U CTPOCHUEM, I103HABAEMOCTh
MPUPOAHBIX SABJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUNI MEXKTY HOBBIMU
dakTaMu U TEOPETHUYECKUMH MPENOCHUIKAMH, OCO3HAHUE POJU XUMHUU B PEHICHUU
AKOJIOTUYECKUX TPoOJeM, a Takxke MpoliieM cOepexeHus dHEPreTUYeCKUuX pPecypcos,
CBIPbSl, CO3JaHUSI HOBBIX TEXHOJIOTUI U MAaTEPUAJIOB.

B mane pemeHust 3aga4 BOCIIUTAHMS, PA3BUTHUSL U COIMATHM3AIMN O0YYaIOIIHXCS
MPUHATHIE MPOrPAMMOM MO0 XUMHHU MOJIXObI K OIPEAECICHUIO CONCPKAHUS U TTIOCTPOEHHUS
npeaMeTa MIpeaycMaTpuBaioT (OPMUPOBAHHME YHUBEPCATBbHBIX Y4eOHBIX JeWCTBHH,
UMerIMX 0a30BOE 3HAYCHUE ISl PA3IMYHBIX BUJIOB JACATEILHOCTHU: PEIIEHUS TPOOIeM,
MOMCKa, aHau3a U 00paboTku uHGOPMAIIUU, HEOOXOIUMBIX JIJIi TPUOOPETEHUSI OTbITa
MPAKTUYECKON U HCCIIENOBATEIbCKON JEATeIbHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B
MO3HAHWU XUMUHU.

B mpakthke mnpemnomaBaHus XHMMHHW KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUs, TaK M Ha YpPOBHE CpeaHEro oOImiero oOpa3oBaHHs, NMPH OINpeIeTeHUN
coAepKaTEeIbHOM  XapaKTEPUCTUKU 1IE€JIEH UW3YYEeHHUsl TIpeaMeTa HallpaBICHUEM
MEPBOCTENIEHHOW 3HAYMMOCTH TPAIUIMOHHO TIpU3HAETCS (OpPMUPOBAHHWE OCHOB
XUMUYECKOM HayKH KakK OOJIJaCTH COBPEMEHHOT'O €CTEeCTBO3HAHHUS, MPaKTHYCCKON
JEATEIBHOCTA 4YEJIO0BEKAa W KaK OJHOI0 W3 KOMIIOHEHTOB MHMPOBOM KyibTyphl. C
METOJANYECKON TOUKHU 3PECHUS TAKOW MOAXO0[ K ONPEACICHUIO LIEJIEH U3yUYEHUS TTPEIMETA
SIBJISIETCS BIIOJIHE OTIPABIaHHBIM.

CornacHo TaHHOM TOYKE 3PEHUS TJIABHBIMU LIEJISIMUA U3YYEHUS TTPpeAMETa « XUMUSI»
Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBRSIFOTCS:

e (opMHUPOBAHUE CHCTEMbl XMMHUYCCKUX 3HAHUN KaK BaKHEHIEH COCTABIISIONICH
€CTECTBCHHO-HAYYHOM KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIEKAT KIIOUYEBBIE
NOHSITHSI, PyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKA HAYKH,
YCBOCHHE U MIOHUMAHUE CYIITHOCTH TOCTYIMHBIX 0000IICHII MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBIICHUS,

e (QopmMupoBaHre W pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAaX TMO3HAHUS
BEIIECTB U XUMHYECKUX PEAKINH, HEOOXOIUMBIX IJIsi MPUOOPETEHUS yMEHHM
OPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBICHUN, UMEIOIIUX MECTO B
IPUPOJE, B MPAKTUYECKON U MOBCEIHEBHOW KU3HU;



e pa3BUTHE YMEHHH U CHOCOOOB JAESITETHHOCTH, CBSI3aHHBIX C HAONIOIECHUEM H
OO0BSICHEHHEM XUMUYECKOTO IKCIEPUMEHTa, COOTIOACHIEM MpaBUil 0€30MacHOTO
oOpallleHusl ¢ BEUIeCTBAMM.

Hapsany ¢ »Tum, comepkaTenbHas XapaKTepUCTHKa LeJed W 3a7ad W3ydeHUus
MmpeaMeTa B MPOrpaMMe 1O XMMHU YTOYHEHA W CKOPPEKTHPOBAaHA B COOTBETCTBHH C
HOBBIMH TPHOPUTETAMU B CHCTEME CcpefaHero obmiero obOpaszoBanusi. CerogHs B
MpenoJaBaHUl XUMUU B OOJIbIIEH CTENEeHH OTAAETCS NPEANOYTEHUE MPAKTUYECKON
KOMITOHEHTE COJepKaHUs OOYy4YCHHS, OPUESHTUPOBAHHONW Ha IMOATOTOBKY BBITyCKHHKA
o01ieo0pa3oBaTeibHOM  OpraHU3allud, BIAJCIONIEr0O HE HaOOpoM 3HaHUH, a
(YHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMM W YMCHHUSMH aKTHBHOTO
NIOJTYYCHUS 3HAHUN W IPUMEHEHUS MX B PEATbHOM JKU3HM VIS PEHICHUS MPAKTHICCKUX
3a/iay.

B cBs3M ¢ 3TUM NpU U3YYCHUH TpeaMeTa «XUMUS» JOMHHHPYIONIEE 3HAUCHUE
NprOOPETAIOT TaKKe LEIH U 33aJ1a4H, KaK:

aganTanus OOydYaronmMxcs K YCJIOBHSM JIMHAMHYHO Pa3BHUBAIOIICTOCS MHPA,
GopMupoBaHUE UHTEIICKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITCIBHOMY MPHUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
’KU3HCHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECCTBAMH M HX TPUMCHCHHUEM;

dopMupoBaHUE Yy 00YYAFOIIMXCS KIIFOUEBBIX HAaBBIKOB (KJIFOUEBBIX KOMIICTCHIIH ),
UMEIOIUX YHUBEPCATbHOE 3HAUYECHME JUIsl PA3IMYHBIX BUIOB JESTEILHOCTH: PEIICHUS
npoOjeM, TIOMCKa, aHaim3a U o00paboTku uHOpMaMK, HEOOXOAUMBIX IS
NpUOOPETEHUS OMbITA JEATEIbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B IMO3HAHUU
XUMHH, a TaKXkKe I OUEHKH C TO3MIMH HKOJIOrMYecKoil 0e30macHOCTH XapakTepa
BJIIMSTHUSL BEIIECTB M XMMHMUYECKHX TPOIECCOB HA OpPraHWU3M YeNOBEKa U MPUPOIHYIO
cpeay,

pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, WHTEJUIEKTYalbHBIX M TBOPYECKUX
CIIOCOOHOCTEHM 00yYaronuXxcsi: CIOCOOHOCTH CaMOCTOATEIBLHO TMPUOOpETaTh HOBBIC
3HaHMS TI0 XMMHUU B COOTBETCTBUM C XH3HEHHBIMH MOTPEOHOCTSIMHU, HCIOJIb30BATh
COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIsl TOVCKA U aHaln3a yueOHOM 1 HAy4HO-
MOMYJSIPHON HH(POPMAIIUY XUMHUYECKOTO COJIEP KAHMS;

dbopMupOBaHUE W PaA3BUTHE y OOYYAIONIUXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIJICHUS, HAOJIOIAaTeTbHOCTH, COOPAaHHOCTHU, AKKypaTHOCTH, KOTOPBIE OCOOEHHO
HEOOXOMUMBI, B YACTHOCTH, TMPHU IUIAHUPOBAHUU U TPOBEACHUH XUMHYECKOTO
HKCIIEPUMEHTA;

BOCITUTAHUE Y 00yJaronmuxcst yOe:KIEHHOCTH B TYMaHUCTHIECKOM HATTPABICHHOCTH
XAMHHM, €€ BaXHOW pOJIM B PEHICHUU TJIOOATBHBIX TPOOJIEM PAIOHATHLHOTO
MPUPOAOIIONB30BAHUS, TIOMOJHEHHUSI DHEPTreTHYECKUX PECYypCcOB M COXPAHCHUS
MPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpPEeKHOTO OTHOIIEHUS K
MpPUPOAEC ¥ CBOEMY 3JIOPOBBIO, a TaKXKe TNPUOOPETEHUS ONBITA HCIIOIH30BAHUS



MOJTyYEHHBIX 3HAHWUW JUIS TPUHSATUS TPAMOTHBIX PEUICHHH B CUTYaIlUsAX, CBSI3aHHBIX C
XUMHAYECKUMU SIBJICHUSIMHU.
B yueOHOM miaHe cpenHero odumiero oOpa3zoBaHus NMpeaMET «XHUMHS» 0a30BOro
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00nactu « EcTecCTBEHHO-HAyUHBIE TPEIMETHI.
OOmiee yucinO 4acoB, OTBEAEHHBIX [JISl M3YyYEHUS XUMHUH, HA 0A30BOM YpOBHE
cpeaHero odiiero odpazoBaHusi, coctaisier 68 yacoB: B 10 kiacce — 34 ygaca (1 yac B
Henemo), B 11 kmacce — 34 gaca (1 gac B Hezenmo).



COAEPKXAHHUE OBYYEHUA 10 KIIACC OPTAHUYECKASA XUMUA
Teopernyeckue 0CHOBbI OPraHMYeCKOM XUMHUH

[Ipenmer opraHmyeckor XWUMHUHM: €€ BO3HUKHOBCHHE, PAa3BUTHE W 3HAYCHUE B
MOJIyYeHHH HOBBIX BELIECTB M MAaTepHUANOB. Teopus CTPOEHUS OpPraHUuYecKUX
coenuHenud A. M. bytnepoBa, €€ ocHoBHbIe MOJIOkKeHUS. CTpyKTypHBbIE (OpPMYIIbI
OpraHMYecKux BellecTB. ['omMosorus, n3oMepus. XuMUYECKas CBSI3b B OPraHUYECKHUX
COEIMHEHUSX — OJJUHAPHBIC U KPATHBIE CBSI3HU.

[IpencraBnenne o kinaccupuUKaMM OpraHuveckux BemecTB. HomeHkmarypa
OpraHUYeCcKUX COCAMHEHMH (cucTeMaThyeckas) U TPUBUAIbHbIC HA3BaHUS Ba)KHEHIINX
npe/ICTaBUTENEH KIIACCOB OPraHMYECKUX BEIIECTB.

OKCHEepUMEHTAJIbHBIE METO/bl H3Y4Y€HHUs BEIIECTB W HUX MPEBpPAILLECHUN:
O3HaKOMJIEHHE C oOpa3llaMM OpPraHMYeCKHX BEIIECTB U MaTepHallaMd Ha UX OCHOBE,
MOJIETUPOBAHME MOJIEKYJl OPraHMYECKHX BEIIECTB, HAOIIOACHHWE W OIHUCaHue
J€MOHCTPALIMOHHBIX OMBITOB IO MPEBPALIEHUIO OPTAHUYECKHUX BEIIECTB ITPU HAarPEBAHUU
(nnaBneHue, 0OyriMBaHUe U TOPEHUE).



Yriaesoxopoasl

AJKaHbI: COCTaB M CTPOCHUE, TOMOJIOTMYECKHUM Psifl. METaH M 3TaH — MPOCTENIINE
MPEICTaBUTENN AJIKAHOB: (PU3MUYECKHE U XMMUYECKUE CBOWCTBA (pEaKIMK 3aMEIEeHUs U
rOpEHUs), HAX0K/I€HUE B MPUPOJIE, OJYYEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHHE, T'OMOJIOTMYECKMU PSAA. ODTUIEH W NPONWIEH —
MpOCTENIINE MPEJCTABUTEIN AJIKEHOB: (PU3MUYECKHE U XMMHYECKUE CBOMCTBA (peaklnu
TUAPUPOBAHMS, TaJOT€HUPOBAHUS, THUApPATALMU, OKUCIEHUS U MOJUMEpU3aLUu),
IIOJIyYEHHE U IPUMEHEHUE.

Ankanuensl: OyrtagueH-1,3 u wmetunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XUMHYECKHE CBOMCTBa (peakuus mnoiauMepusauuu). I[lomydeHne CHHTETHUYECKOTO
Kay4yyKa U PE3HHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH psii. ALIETUIIEH —
OPOCTEHIINI MpeJICTaBUTENIb AJIKUHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUYECKUE
CBOICTBa (peakuMH TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THUApPATALUU, TOPECHHS),
NOJIyYEHUE U IPUMEHEHHUE.

Apenbl. bensoin: cocra, ctpoeHue, GU3NIECKUE U XUMUYECKUE CBOMCTBA (peaKuu
raJOr€HUPOBAaHUS W HUTPOBAHHUS), IOIYYEHHE W TpUMEHeHue. Tonyon: cocmas,
cmpoeHue, Quauyeckue U Xumuueckue ceolucmea (peakyuu 2ano2eHupoBanus U
HUMpPOBAHUs), noayyeHue u npumererue. TOKCUYHOCTh apeHOB. |'eHeTHYecKkas CBS3b
MEXy yII€BOJOPOJAMHU, IPUHAICKAIIMMY K Pa3IUYHBIM KIIACCAM.

[TpupoiHble UCTOYHUKHU YII€BOAOPOAOB. IIpupoaHblii ra3 U nonyTHele HE(QTAHBIE
ra3el. Hedtb 1 €€ nmpoucxoxaenue. Crnocoos! nepepaboTKu HEPTU: IEPETOHKA, KPEKHHT
(TepMuueckui, KaTanuTU4yecKui), nupoiu3. IlponykTel mnepepaboTku HepTH, HX
NPUMEHEHUE B TMPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yroip M NPOIYKTHl €ro
nepepadboTKH.

OKCHEpUMEHTAIIBHBIE METOJAbl H3Y4Y€HUs BEIIECTB W UX I[PEBPALLECHUN:
O3HaKOMJIEHHE ¢ 0OpasllaMy IIacTMacc, KaydyyKoB U pe3uHsbl, kojutekiuu «Hedtb» u
«Yrosp», MOAECIUPOBAHUE MOJIEKYJ YIJIEBOJOPOJOB U TaJOr€HONPOU3BOIHBIX,
IIPOBEJICHHE IPAKTUYECKOW PabOThI: MOJYUYEHHUE STUIIEHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnrlie 3agaun.

Breruncnenus mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00béMa, KOJIUIECTBA
HMCXOJIHOTO BEIeCTBA WJIM TNPOJAYKTa pPEaKIWH I10 H3BECTHBIM Macce, O00BEMY,
KOJINYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB MU MPOAYKTOB PEAKIINH ).



Kucaopoaconep:xkamue opranndeckue coeJHHEHHU

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHOM U 3TaHOJ: CTPOCHUE, HU3UIECKUE U
XUMUYECKHE CBOWCTBA (peaklMy C aKTUBHBIMU METaJUlaMH, TaJIOT€HOBOJAOPOJaMHU,
ropeHue), npuMeHeHue. Bonopoaueie cBA3M MEXAy MOJEKylIaMu cnupToB. [lelicTBue
METaHOJIa ¥ ATaHOJIa HA OPraHU3M YeJIOBEeKa.

MHoroatoMHble COUPTHL. DTUJICHTIIUKOJIbL U TIUIEPUH: CTpOEHUE, PU3NUEeCKUe U
XUMHUYECKHE CBOMCTBA (B3aUMOJICUCTBUE CO IIEJIOYHBIMU MeTajulaMH, KaueCTBEHHas
peakiusi Ha MHOTOATOMHBIE CIUPTHI). JleicTBue Ha opranusm 4yenoBeka. [IpumeHeHue
[JIMIIEPUHA U ATHUJICHTIIUKOJIS.

deHout: CTPOCHUE MOJIEKYIIBI, PU3MUECKHE U XUMUYECKHUE CBOMCTBA. TOKCUYHOCTh
¢denona. [Ipumenenue penona.

Anpaeruapl U kemousvl. DopManbeTu, aleTadbJAerua: CTpoeHne, GU3nIecKue u
XUMUYECKHE CBOMCTBAa (peaklMu OKHUCJICHUS W BOCCTAHOBJIEHUS, KaueCTBECHHbIC
peakium), moJiy4eHue U MPUMEHECHHUE.

OnHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHAs W YyKCyCHas
KHUCIIOTBI: CTpOeHUE, (PU3NIECKHUE U XUMUYECKHUE CBOMCTBA (CBOMCTRBA, OOIITHE JIJIs Kilacca
KHUCIIOT, peakius -HTepuduKanuu), ToJydeHue u mnpumeHeHue. CteapuHOBas U
OJICMHOBAs KMCJIOTHI KaK MPEJACTAaBUTENIN BRICIIMX KapOOHOBBIX KUCIOT. MbllIa Kak cOJIn
BBICIITUX KAPOOHOBBIX KHCJIOT, UX MOIOIIEE JICUCTBUE.

Crnoxxnble 3(Upbl KaK MPOU3BOJHBIE KApPOOHOBBIX KHUCIOT. ['MApPONN3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenue xupoB. buonorudeckas poib KUPOB.

VYrneBoasl: cocTtaB, Kiaccu(UKAIUs YIJIEBOJIOB (MOHO-, JU- W TOJHCAXapuibl).
['mroxo03a — mpocTelmii MOHOCaxapua: 0COOCHHOCTH CTPOCHUS MOJIEKYITbI, (PU3HUUECKIE
U XUMHYECKHE CBOWCTBa (B3auMmojeictBue c¢ rujapokcugom meau(ll), oxucinenue
aMMHAYHBIM pacTBOpoM okcuua cepebpa(l), BoccTaHOBIEHHE, OPOKEHHE TIIFOKO3HI),
HaX0XJCHUE B MPUPOJE, MPUMEHEeHHEe, Ononoruyeckas poiib. @orocuHTe3. OpyKTo3a
KaK U30MEp TITIOKO3BI.

Kpaxman u wnemnmrono3a kak HOpupojHble noiuMmepbl. CTpoeHue Kpaxmana Hu
LEJUTI0103bl. PU3HUYECKHE U XUMUYECKHE CBOMCTBA Kpaxmaia (TUApOiIn3, KaYeCTBEHHAs
peaKiusi C HOJ0M).

OKCIEpUMEHTAIIbHbIE METOAbl HM3YYEHHUsI BEIIECTB W HUX MPEeBpalllCHUN:
MpoBeieHNE, HAOIIOICHUE U ONTMCAHKUE AEMOHCTPAIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB,
KAueCTBEHHbBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHUCJIEHUE JTaHOIa OKCHIIOM
menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aUMOJEWUCTBUE TJHUILEPUHA C TUIPOKCHUIOM
menu(ll)), ampmernmoB (OKHMCICHWE aMMHUAYHBIM pacTBOpoM okcuma cepebpa(l) u
ruapokcuaom  Menu(ll), B3aumoneiicTBue Kpaxmalla C  HMOJOM), MPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuéTnble 3anaum.



Bbrunciiennst mo ypaBHEHUIO XMMHYECKOW peakiuuu (Macchbl, 00bEMa, KOJIMYECTBA
UCXOJHOIO BEIIECTBA WM MPOAYKTa PEAKUUU [0 HU3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJIHOT'O U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH ).

A3oTcoaepKanme OpraHndeCcKue COEUHEHHS.

AMUHOKHCTIOTBI KakK aM(OTepHbIE OpraHUYecKue coenuHeHus. Puznyeckue u
XMMHYECKUE CBOMCTBA aMMHOKHCIIOT (Ha MpuUMepe riuiHa). buosornueckoe 3HaueHue
aMHUHOKHUCNOT. [lenTuasl.

benku Kak mnOpUpOAHBIE BBICOKOMOJEKYJSpPHBIE coequHeHus. llepBuuHas,
BTOpHUYHAs U TPETUYHAS CTPYKTypa OenkoB. XUMUYECKUE CBOMCTBA OEIKOB: THIPOJIN3,
JeHaTypalus, KaueCTBEHHbIE peaKIMy Ha OEIKH.

OKCIIEpUMEHTAJIBHBIE METOABbl M3YYEHHUsI BEIIECTB M WX IPEBPALLCHUMN:
HAOJIIOICHHEe U ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB Mpu
HarpeBaHMUMU, IBETHBIE PEAKIIUU OEJIKOB.
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BricokoMoiieKkyJIsipHbIe COeIMHEHUA

OCHOBHBIE TIOHATHSA XUMHH BBICOKOMOJIEKYJIIPHBIX COEIMHEHMI: MOHOMED,
[IOJIUMED, CTPYKTYPHOE 3BE€HO, CTENEHD MOJUMEPU3ALIMN, CPEAHAL MOICKYIIIPHAs Macca.
OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAUHEHUHW — MOJMMEPU3ALHNS U
ITOJIMKOHICHCALIU.

OKCIIEpUMEHTAJIBHBIE METOABbl W3YYEHHS BEIIECTB M UX IPEBPALICHUN:
O3HAaKOMJIEHHE € O0pa3uaMu MPUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnupeaMeTHbIE CBA3U.

Peanu3anus MeXNpeaMETHBIX CBS3€M MPU M3YYEHWH OpraHuyYeckoil xumuu B 10
KJacce OCYILECTBIISIETCSI 4epe3 HCHOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHATUM, TaK W IIOHATUH, SBIAIOIIMXCA CUCTEMHBIMU Ul OTHAEJIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01muMe ecTecTBEHHO-HAYYHBbIE TOHSTHS: SBJICHHE, HAy4YHBbIM (aKT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIMU3, CUHTE3, KiIaccu(UKalMsd, NEPUOAUYHOCTb, HAOJIIOAEHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MOJECIUPOBAHHUE.

@dusuka: mMaTepusi, JHEprus, Macca, aToM, JJIEKTPOH, MOJIEKYJIA, YIHEPIETUUECKUN
YPOBEHb, BEIIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSHUE BELIECTBa, (U3NYECKUE
BEJIMYUHBI U €AMHULBI UX U3MEPEHUS.

buonorusa: xnerka, opraHuszM, Ouocepa, OOMEH BEIIECTB B OpraHU3MeE,
(doTocuHTE3, OMOJIOrMUECKH aKTUBHBIE BELECTBA (OEJIKH, YIIIEBOABI, JKUPBI, PEPMEHTHI).

['eorpa¢usi: MuHepanbl, TOpPHbIE IOPOJBI, IOJE3HbIE HCKONAeMble, TOILIUBO,
peCypcehl.

TexHomorus: NuIIeBbIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO IHMTAHUA, MOKOLIUE
CPEACTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPENapaTsl, MaTEpUabl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.
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11 KIIACC OBIIAA U HEOPI'TAHUYECKASA XUMHUA

TeopeTnyeckre OCHOBbI XUMUM

XHUMHUECKHM 3ieMeHT. ATOM. SIpo aToMa, M30TOIbI. DJIEKTPOHHAs 000JOuKa.
DHepreTUYecKre YPOBHHU, IMOAYPOBHU. ATOMHBIC opOWTamu, S-, P-, O- 3JIEMEHTEHI.
Oco6eHHOCTH pacIpeie]ieHUs JIEKTPOHOB MO OpOUTANIIM B aTOMaX 3JIEMEHTOB MEPBBIX
YETBIPEX NIEPUOIOB. DJIEKTPOHHAS KOHPUTYpALTUS aTOMOB.

Ilepnonnueckuit 3akoH u [lepuonnyeckas cucrema XUMUYECKUX diieMeHToB [I. M.
MengeneeBa. CBsI3b EPUOIUUECKOTO 3aKOHA U [leprnoanvecKoil CUCTEMBI XUMUYECKUX
anemeHToB JI. WM. MenneneeBa ¢ COBPEMEHHOW TEOpPUEH CTPOCHHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHSI CBOWCTB XMMHMUYECKHUX JJIEMEHTOB M 00pa3yeMbIX HMU
MPOCTHIX M CJIOKHBIX BEHIECTB MO TpyNIiaM U MepuojaM. 3HAYEHUE MEPUOINYECKOrO
3aKOHA B Pa3BUTHM HAYKH.

Crpoenue BeniecTBa. XUMHUECKas CBA3b. Buabl XUMUYECKON CBsI3U (KOBaJICHTHAs
HEeMoJIsIpHasT W TOJIApHAsi, HWOHHAs, MeTauimueckas). MexaHusMbl 00pa3oBaHUs
KOBAJICHTHOM XUMHUYECKON CBsI3M (OOMEHHBIN M JOHOPHO-aKIENTOPHBIN). BogopoaHas
CBsI3b. Baj€HTHOCTh. DAEKTPOOTPUIIATEILHOCTh. CTeNEeHb OKUCICHUS. IOHBI: KaTUHOHBI
Y aHUOHBI.

BemiectBa MOJEKYJIApPHOTO M HEMOJIEKYJISIPHOTO CTPOCHMS. 3aKOH IMOCTOSHCTBA
cocTaBa BellecTBa. TUIbI KPUCTATUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT TUIIa KPUCTAJUINYECKON PELIETKHU.

ITonsaTHE O uCcHIepCcHBIX cucTemMax. ICTUHHBIE U KOJUIOUAHBIE pacTBOpbI. MaccoBas
JI0JIs BEILIECTBA B PaCTBOPE.

Knaccuduxkanus Heoprannueckux coenunenuii. HomeHknaTypa HeOpraHMYeCKUX
BELIECTB. ['eHeTMYecKass CBA3b HEOPraHWYECKUMX BEUIECTB, IPUHANICKAIIUX K
Pa3IMYHBIM KJIACCAM.

Xumudeckas peakius. Kiraccupukaiys XMMAYECKUX PeakIii B HEOPraHUIECKOM
U OpPraHWYeCKOM XMMHH. 3aKOH COXPAHEHMsS] MacChl BELIECTB, 3aKOH COXpPAaHEHUS U
IIPEBPAILICHUS SJHEPTUU IIPU XUMUYECKUX PEAKLIUAX.

CkopocTh peaknuu, €€ 3aBHCHUMOCTb OT pazNu4HbIX (akTopoB. OOpaTuMbie
peakunn. XuMudeckoe paBHoBecrue. MAKTOPBI, BIUSIOMIME HA COCTOSIHUE XUMHUYECKOTO
paBHOBecus. [Ipunnun Jle [larense.

OnexkTponuTuueckas auccounanud. CwibHble W ciiabble 2J1eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCJIAsl, HEUTPAJIbHAS, [EIIOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIINU.

OKCIEpUMEHTAJIbHbIE METOAbl M3YYEHHUsI BEIIECTB W UX MpPEeBpalleHUM:
neMoHcTpais Tabmui «llepuoguueckas cuctemMa XUMUYeCKHUX 3ieMeHToB JI. .
MenpneneeBay, Hu3y4eHHUE MOJENEH KPUCTAUIMYECKUX PEMIETOK, HAOIIONCHUE W
OMHMCAHWE JIEMOHCTPAIIMOHHBIX W Ja0OpPaTOPHBIX OMBITOB (Pa3liOKEHHE TMEPOKCHIA
BOJIOpPOJia B INMPUCYTCTBUM KaTajau3aTopa, ONPEIEIICHUE CPeIbl PACTBOPOB BEIIECTB C
MOMOIIIbI0 YHUBEPCAIBHOTO HMHAMKATOPA, PEAKIMM HOHHOTO OOMEHa), MpPOBEJACHUE
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MpPaKTUYECKON paboThl «BiusHUE pa3IuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOH
peaxkuumn.

Pacuérnbie 3anaun.

Pacuértsl o ypaBHEHUAM XMMHUYECKUX PEAKLUH, B TOM YHUCIIE TEPMOXUMHUYECKHUE
pacué€Thl, pacu€Thl C UCIIOJIH30BAHUEM TTOHATHUS «MACCOBAsI JOJISI BEILIECTBAY.

Heopranuuyeckass xXumus

Hemerannel. Ilomoxxenne HemeraiuioB B llepmogumueckoil cucteMe XUMHUYECKUX
sanemenToB /1. 1. MenzeneeBa u 0COOEHHOCTH CTPOEHUSI aTOMOB. PU3NUECKHE CBOMCTBA
HEMETAJJIOB. AJUIOTPONUS HEMETaJUIOB (Ha MpuUMepe Kuciopopaa, cepsl, docdopa u
yraepoa).

XUMHUYECKHE CBONCTBA BaXKHEUIIMX HEMETAUIOB (TaJIOTEHOB, CEphI, a30Ta,
docdopa, yriaepoga U KpeMHHS) U UX COCAUMHEHUN (OKCHUIOB, KHCIOPOICOACPKAIINX
KHUCJIOT, BOAOPOJAHBIX COSTMHECHU).

[IprMeHeHne BaXKHENIIIUX HEMETAIIJIOB U UX COCTMHEHMUI.

Mertamnbl. Ilonoxkenne w™etamnoB B Ilepuoandeckoil cuctemMe XHUMHUYECKUX
anemenToB JI. 1. MennaeneeBa. OcCOOEHHOCTH CTPOCHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB
meramioB. OOmme  ¢usuueckue cBoiicTBa  MeTayioB. CIjlaBbl  METaLIOB.
DJIEKTPOXUMUUECKUI Psijl HAMPSHKEHU METAIIJIOB.

XUMHUYECKHUE CBOMCTBA BAKHEUIIMX METAIOB (HATPUH, KA, KaJIbIIUH, MarHui,
ATIOMHUHU, [IUHK, XPOM, JKEJI€30, MEb) U UX COEAUHEHHUI.

O61mue crocoOsl moTy4eHust MeTauioB. [IpumeHneHne MeTamioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIIbHBIE METOAbl U3YUEHUSI BEUIECTB M WX MPEBPALICHUN: U3YUYEHUE
Kotekimu ~ «MeTtamibl W CIUIaBbl»,  OOpa3loB  HEMETa/NIOB,  pEIleHHe
AKCIIEPUMEHTATBHBIX 3a/lay, HaONOJIeHHEe | OINHCAaHWE JEMOHCTPAIIMOHHBIX W
71a60paTOPHBIX OMBITOB (B3aUMOCHCTBHE THAPOKCHIA ATFOMUHUS C pACTBOPAMH KUCIIOT
U 1IEJI0YEHN, KAUeCTBEHHBIE PEAaKIIUY HAa KATHOHBI METAJIJIOB).

Pacuérurnle 3amaun.

Pacuétel Maccwl BemiecTBa WIM 00bEMa Tra30B 1O H3BECTHOMY KOJIHUYECTBY
BEIIECTBA, MACCe WIH 00BbEMY OJIHOTO M3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB, PACUETHI
Macchl (00b€Ma, KOJMYECTBA BEILIECTBA) MPOAYKTOB PEAKIMH, €CIM OAHO U3 BEIIECTB
MMEET MTPUMECH.
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XuUMUS ¥ )KU3Hb

Ponp xumum B oOecnieYeHUU HKOJOTUYECKOM, HSHEPreTUYECKOW | MHUILIEBOU
0€30MacHOCTH, pa3BUTUU MeIUIIMHBL. [[OHSITHE 0 HAYYHBIX METO/aX MO3HAHUSI BEIIECTB
1 XUMUYECKUX PEAKLIUH.

[IpenacraBnenust 06 OOIIMX HAYYHBIX MPUHIMIIAX MPOMBIILICHHOTO MOJIYYEHUS
BAOKHEUIINX BELIECTB.

YenmoBek B MUpE BELIECTB U MATEPUAJIOB: BAKHEUIIINE CTPOUTEIILHBIE MAaTEPUAIIBI,
KOHCTPYKUMOHHBIE = MaTepuaibl, KpPAaCKH, CTEKJIO, KEpaMHKa, MaTepuaibl U
AJIEKTPOHUKH, HAHOMATEpHUAIIbl, OPraHMUYECKUE U MUHEPAJIbHBIE YA0OPEHUS.

XUMHSL W 3I0pOBbE 4YEJIOBEKA: IIPAaBUJIA HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IMpaBuiia 0€30MaCHOTO HMCIOJIB30BAHUS TPEnapaToB OBITOBOM XUMUHU B
ITOBCETHEBHOM KU3HU.

MexrpeamMeTHbIE CBS3U.

Peanuzanus mMexnpeaMeTHBIX CBSI3€H MPU U3YyYEHHH OOIIEH M HEOpraHU4YeCKOu
xuMud B 11 Kjacce OCyIIECTBISCTCS Yyepe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAY4YHbIX TOHATHUW, TaK W TIOHSATHM, SBIAIOIIMXCA CHUCTEMHBIMH JJI1 OTHECIBbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI' O IIUKJIA.

OO6mue ecTecTBEHHO-HAYUHbBIC MMOHATHS . HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOPH,
aHajau3, CHHTE3, KiIacCU(pUKAIUA, TMEePUOJUIHOCTh, HAONIOJECHUE, OSKCIEPUMEHT,
MOJEIMPOBAHUE, U3MEPEHUE, SIBJIICHUE.

@dusuka: Marepus, SHEpPrus, macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, PAgUOAKTUBHOCTb, MOJIEKYJIA, DHEPreTUYECKUUW YPOBEHb, BELIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHME BeIeCTBa, (U3MYECKHE BEIMYMHBI W EIUHUIBI HX
U3MEPEHHUS], CKOPOCTb.

buonorus: kneTka, opraHusMm, 3KocUcTeMa, ornocdepa, MaKpo- 1 MUKPOIIIEMEHTHI,
BUTaMUHBI, OOMEH BEI[ECTB B OpPraHU3Me.

['eorpadusi: MuHepanbl, TOPHBIE TOPOMBI, IMOJIE3HBIE HCKOMAaeMble, TOIUIMBO,
pecypchl.

TexHonorusi: XUMUYECKass IPOMBIIUICHHOCTb, METAJUIyprusi, MIPOU3BOACTBO
CTPOUTENBHBIX  MATEPUAJTIOB, CEJIBCKOXO3SMCTBEHHOE MPOW3BOJACTBO,  IHILEBas
[IPOMBIIIEHHOCTb, dbapmarneBTHYECKAS IIPOMBIIIEHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKUX  MpPEnaparoB, IMPOU3BOACTBO  KOHCTPYKIUOHHBIX  MaTEpUaJIOB,
3JIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOT U H.
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IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWN HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHBI

®I'OC COQO ycraHaBiuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOEHHUS O0y4arOUUMHUCS
mporpaMMm CpeaHero oOmiero oOpa3oBaHusi (JIUYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHbiM).  HayuHo-Meroanueckoid OCHOBOM it pa3pabOTKU  IUIAHUPYEMBIX
pPE3yJIbTATOB OCBOEHUS MPOrpaMM CpPEAHEro oOLIero oOpa3oBaHMs SIBISETCS CUCTEMHO-
JEeSATENbHOCTHBIN MOIXO/.

B cooTBETCTBUM C CUCTEMHO-/IEATETbHOCTHBIM MOJIXO0/IOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJIbTATOB OCBOEHUS MpeAMeTa «XHUMHS» Ha YPOBHE CpeJHEro ooOuero oOpa3oBaHUs
BBIJIEJIEHBI CJIEAYIOLINE COCTABIISAIOIINE:

OCO3HAHHE O0YYAIOIIMMUCS POCCUICKON Ipa’kJaHCKON UIEHTUYHOCTH — TOTOBHOCTH
K CAMOpAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIMYMEe MOTHBAIMU K 00yUYEHUIO;

[[EJICHANPABIIEHHOE PAa3BUTHUE BHYTPEHHUX YOEXKIACHUH JMYHOCTH Ha OCHOBE
KJTIOUYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPaJIULIUiA 0a30BOM HAYKH XUMHH;

TOTOBHOCTh W  CIIOCOOHOCTh OOy4Yaroluxcsi pPYKOBOJICTBOBAaThCS B  CBOEH
JESTEIBHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, MPUCYIIMMHU IIEJIOCTHOM cHUCTEME
XUMHYECKOTO 00pa3oBaHus;

HaJIM4YME TIPABOCO3HAHMS IKOJOTUYECKON KYJIBTYPhl U CIIOCOOHOCTH CTaBUTH IIENIA U
CTPOUTH KU3HEHHBIEC ILJIAHBI.

JIM4HOCTHBIE PE3YJABTATHl OCBOCHUS MpeAaMeTa «XUMHUS» JOCTUTAKOTCA B €IUHCTBE
y4eOHOM M BOCHUTATENBHOW JIEATETbHOCTH B COOTBETCTBUU C TYMaHUCTHYECKHUMHU,
COIIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU ILIEHHOCTSIMU U HUJ€ajaMU POCCHIICKOTrO
IpaXXJAaHCKOTO OOIecTBa, MPUHATHIMU B OOIIECTBE HOPMaMU U TPaBUJIAMU TOBEJCHUS,
CIIOCOOCTBYIOIIMMHU  TIPOIECCaM  CaMOIO3HAHUS, CaMOpPAa3BUTHUS W  HPABCTBEHHOIO
CTaHOBIICHUSI INYHOCTH 00YYAIOITUXCS.

JInuHOCTHBIE  pe3yJbTaTbl  OCBOCHHMS  MHpeaMera  «XHMHUS»  OTPaKaroT
cOpMUPOBAHHOCTh  OMNbITA  [O3HABAaTEJbHOM W  TPAKTUYECKOM  JEeSATENbHOCTU
00y4aroUIMXcs MO pean3aluy MPUHSITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpa:x1aHCKOTO BOCTIMTAHMS

OCO3HAaHMs OOy4YarOIIMMHCS CBOMX KOHCTHTYLMOHHBIX IIpaB W O0OS3aHHOCTEM,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTABICHUS O COLMATIbHBIX HOPMaxX U MpaBUIIaX MEXIUYHOCTHBIX OTHOILICHUH B
KOJUIEKTHUBE;

TOTOBHOCTHM K COBMECTHOW TBOPYECKOH JEATENBHOCTH IPU CO3JAHUU Y4EOHBIX
MPOEKTOB, PEIICHUM YYEOHBIX M IO3HABATENIbHBIX 3aJ]]a4, BBIMOJHEHUH XUMUYECKUX
SKCIIEPUMEHTOB;
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CIIOCOOHOCTU MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apTyMEHTHI
JOPYTUX P aHAJIM3€ Pa3IMYHBIX BUJOB yUeOHOU ESITeIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA

LIEHHOCTHOI'O OTHOIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEAUI0 OTEYECTBEHHOU
XUMUU;

yBa)KEHHS K MPOLECCY TBOPUYECTBA B 00JIACTH TEOPUHU U MPAKTHUECKOTO MPUMEHEHUS
XUMHUHU, OCO3HAHHUS TOTO, 4YTO JOCTIKCHHUS HAyKH €CTh pe3yJbTaT JJIUTEIbHBIX
HaOJII0/ICHUM, KPOTIOTIMBBIX SKCIIEPUMEHTAIBHBIX TTOMCKOB, MOCTOSTHHOTO TPY/1a YUEHBIX U
MPaKTUKOB;

MHTEpPECA M TO3HABATEJIBHBIX MOTHMBOB B TOJYYEHHUH M TOCIEIYIOIIEM AaHAIN3E
uH(OpPMaIIMK O MEPEIOBBIX IOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEJCHNS;

CIIOCOOHOCTU OIICHUBATh CHUTYalluH, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSACh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEAEHUE M MOCTYIKH CBOMX TOBApHILEH € MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUIN 3THX MOCTYIKOB,;

4) popmMupoBaHusl KyJbTYPbI 310POBbS:

NOHMMAaHHS IIEHHOCTEN 30pPOBOTO M 0€30MacHOro o0pas3a >KH3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MUECKOMY U MCUXUYECKOMY 3/10POBBIO;

cOOJII0IeHUs TTPaBUII 6€30MacCHOTO OOpaIeHHs C BEIIECTBAMH B OBITY, TOBCEHEBHOM
KU3HU U B TPYJIOBOM JIE€ATEIIBHOCTH;

NOHMMAaHHS IIEHHOCTU MPaBUJ WHAMBUAYAIBHOTO U KOJUIEKTMBHOTO O€30MacHOro
NOBEJEHUS B CUTYyalUsAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIOJIEH;

OCO3HAHMSI MTOCJIEICTBUM U HEMPUATHS BPEIHBIX MTPUBBIUEK (YIOTPEOICHHS aJTKOT OIS,
HAapKOTUKOB, KYpEHHUSI);

5) TpyA0BOro BOCIIMTAHMS

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIHCKON JESTEIHHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPYECKON U APYTUX BUJAX JIEATEIHLHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKHX 3aJlady COLMAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

WHTEpEca K MPAKTHUYECKOMY H3YUCHHIO MPOdeccHii pa3muyHOro poJia, B TOM YHCIIe Ha
OCHOBE MPUMEHEHHUSI IPEAMETHBIX 3HAHUN 110 XUMUU;

YBaXKEHHUSI K TPYAY, JIOJAM TpyAa U pe3ysibTaTaM TPYAOBOU €S TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUAYAJIBHOW TpaeKTOpuu oOpa3oBaHUs,
Oynymed mnpodeccun W peanu3ald COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C y4ETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U MOTPEOHOCTEMN O0IIECTBA;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS :
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HKOJIOTMYECKH  1I€J1eCO00pa3HOr0 OTHOIIEHHS K NPUpPOJAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHUMAaHUS  TJ00AaNBbHOTO  XapakKTepa JKOJOIMYECKHMX  MpoOJeM,  BIHMSHHUS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOTHOM U COLMATIBHOM CPEBI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHKEHUN XUMHUH IS PEIICHHS
BOITPOCOB PAIMOHAIIBHOTO TPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HEINpUATUSA JEUCTBUN, IPUHOCALIUX BPE OKPYXKAIOLIEH NPUPOIHOU
cpele, YMEHHS NPOrHO3UPOBATH HEOIArONpPUSTHBIE DKOJIOTMYECKHE IOCIEICTBUS
MIPEANPUHUMAEMBIX IEHCTBUU U IIPEAOTBPALLATH UX;

HaJU4Ms Pa3BUTOrO HKOJIOTUYECKOTO MBIIUICHHS, IKOJIOTUYECKONW KYJBTYpPHhI, OIbITa
NEATEIbHOCTU DKOJOTHMYECKON HAIpaBIECHHOCTH, YMEHUS PYKOBOICTBOBATHCA HMH B
O03HABATEIbHOM, KOMMYHUKATUBHON U COLIMAJILHOM MpPaKTUKE, CIIOCOOHOCTH W yMEHHS
aKTUBHO MPOTUBOCTOSTH UACOIOTUU XeMOPOOUH;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

NOHUMAaHUS cHenu(UKN XUMHUHM KaK HayKH, OCO3HaHUsA €€ pojid B (POPMUPOBAHHUHU
pPAlMOHAJIBHOTO HAaY4YHOTO MBIIUICHUS, CO3JaHUU IE€JOCTHOIO TMpPEACTaBICHUS 00
OKpYKaloUIEM MHpPE KaK O €IMHCTBE MPUPOABI M YEIOBEKAa, B IMO3HAHWUU IMPUPOIHBIX
3aKOHOMEPHOCTEN U perieHruH MpoodiieM COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0CO00I 3HAUMMOCTH XUMHH JIJIi COBPEMEHHON IUBUIIU3ALINM: B €€
TYMaHUCTUYECKOW HANpPaBJICHHOCTH W BaXHOW POJIM B CO3MaHUM HOBOM 0a3bl
MaTepUAIbHON KYJNbTYphl, PEIICHUH TJI00ANbHBIX MPOOJIeM YCTOMYMBOIO Pa3BUTHS
YeJI0BEUYECTBA — CHIPHEBOM, SHEPIETHYCCKOM, IMUIIEBOM M AKOJIOTHYECKOM 6€301acHOCTH, B
Pa3BUTHH MEIUIMHBI, OOECMEYeHUH YCIOBUU YCHENIHOrO TpyAa U SKOJOTHYECKU
KOM(OPTHOM KU3HHU KaXKIOTO YieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IOHUMAaHMUS CYLIHOCTHM METOJOB ITO3HAHU,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIH30BATh TOJIy4aeMble 3HAHUS
U1 aHalu3a M OOBSCHEHUS SIBICHUI OKPYXKAloIIero MUpa M MPOUCXOASAIIUX B HEM
M3MEHEHUH, yMEHHUA JeJaTh 00OCHOBAHHBIE 3aKJIIOUEHUS] Ha OCHOBE HAy4YHBIX (DAaKTOB U
MMEIOIIUXCS JAHHBIX C LEJIBI0 NIOJIYYEHUs TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSATENBHO HCIOIb30BaTh XMMHMUYECKHUE 3HAHUS AJI PEIICHUS
npo0JieM B peasbHbIX KU3HEHHBIX CUTYaLUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKON NEATENBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHU K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO, K
AKTUBHOMY IIOJIyYEHHUIO HOBBIX 3HAHMM II0 XMMHH B COOTBETCTBUH C JKM3HECHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJa B pas3duuHbIX cdepax npodheccuoHaTbHOMI
NEATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbDI
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MertanpenMeTHble pe3ysbTaThl OCBOCHUSI YUYEOHOTO mpenMeTa «XuMus» Ha ypOBHE
CpeaHero oo61ero 00pa3zoBaHus BKIIOYAIOT:

3HAYMMBIE JJ1s1 POPMUPOBAHUSI MUPOBO33PEHUS 00YUAIOIIUXCS MEKIUCIUILIMHAPHbBIE
(MexmpeAMeTHBIE) O0IICHAYYHBIC MTOHATHSI, OTPAXKAIOIIHE 1IEJIOCTHOCTh HAYYHOU KapTUHBI
MHpa U crienuPpuKy METOA0B MO3HAHMUSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, DHEPTHUs, SBJICHUE, MPOIECC, CUCTEMa, HAay4HbId (DaKT, MPUHIIMUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPUS, UCCIIeIOBAaHNE, HAOIIOIeHEe, U3MEPEHHE, DKCTICPUMEHT U
Jpyrye);

yHUBEpCaJbHbIE y4YeOHBbIC JCHCTBUA  (MO3HABaTelbHbIC, KOMMYHUKATUBHBIC,
peryisThBHBIE), obecneynBarolue QopMupoBaHue (QYHKIIMOHATBHOW TPAMOTHOCTU U
COIMAIbHOM KOMIIETEHIIUN 00yUYaroIInXCs;

CIOCOOHOCTh OOYYAIOIIMXCS HCIOJIb30BaTh OCBOCHHBIC MEXIUCIUILUIMHAPHEIE,
MHUPOBO33PEHUYECKHUE 3HAHUSI M YHUBEpPCAJIbHBbIC yUueOHbIE JICHCTBUSA B MO3HABATEIBLHOU U
COLIMAJIBHOM IIPAKTHUKE.

MeranpeaMeTHbIe Pe3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YUCOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JICHCTBHUIMU.

OBJaieHNe YHUBEPCAJIbHBIMY Y4eOHBIMH MO3HABATEIbHBIMHY J1€HCTBUSIMU:

1) 6a30Bble JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITEILHO (POPMYJIUPOBATh M aAKTyaJIUM3UpPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBarTh;

ONpPENEATh LUEIN NEATEIbHOCTH, 3aJaBasi MapaMeTpbl U KPUTEPUHU UX JOCTHKECHUS,
COOTHOCHUTD PE3YyJIbTATHI JEATEIIBHOCTH C OCTABICHHBIMU LETSIMH;

UCITIOJIB30BATh MPU OCBOECHHUH 3HAHUU MPUEMBI JJOTUYECKOTO MBIIIJIEHUS — BBIAEIATD
XapaKTEpHbIE MPHU3HAKU TOHATUM W YCTAHABIMBAaTh MX B3aMMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIWE MOHATHUS ISl OOBSICHEHUS OTAETBHBIX (DAKTOB U SIBICHHI;

BBIOMpATh OCHOBAHHS M KPUTEPHUM ISl KIACCU(DHUKAIMU BEUIECTB U XUMHUYECKUX
peaKiuu;

yCTaHABIIMBATh IPUUMHHO-CJIEACTBEHHBIE CBSI3H MEXKAY N3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHAYKTUBHBIC, NEIYKTUBHBIC, MO aHAJIOTHUN),
BBISIBIIITh  3aKOHOMEPHOCTH M MPOTHUBOPEYMS] B  PACCMATPUBAEMBIX  SIBIICHUSX,
(GbopMyIHpPOBaTH BHIBOJBI U 3aAKITIOYCHHUS;

MPUMEHSTh B TMPOLECCE MO3HAHUSA, HCIOJIb3YEMbIE B XHMHUU CHMBOJIHMYECKHE
(3HAKOBBIE) MOJENH, TMPEeOOPa30BBHIBATH MOJCIBHBIE MPEACTABICHHUS — XUMUUYECKHN 3HAK
(cuMmBOI) BMeMeHTa, XUMUYecKas (opMysa, YpaBHEHHE XHUMHUYECKOW peakiuu — TMpu
peuieHnd y4eOHBIX MO3HABATEIbHBIX M NPAKTUYECKUX 3a7ay, MPUMEHSTh Ha3BAHHBIC
MOJIEIbHBIE MPECTABICHHUS JIJISl BBISIBIICHUS XapaKTEPHbBIX MPU3HAKOB M3y4aeMbIX BEUIECTB
Y XUMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE IeHCTBUS:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOI'O MO3HAHUS BEUIECTB U XUMHUUYECKUX PEAKIIUIA;
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(opMynupoBaTh 1ENIM W 33Ja4d HCCIEAOBAHMS, HCIOJNb30BATh MOCTABICHHBIE U
CaMOCTOSITEJIbHO C(OPMYJIMPOBAHHBIE BOMPOCHI B KAaY€CTBE MHCTPYMEHTA IO3HAHUS U
OCHOBBI 1Ji11 (D)OPMHUPOBAHUSA THUIOTE3bl IO IMPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX
CYXKICHUU,

BJIAJI€Th HABBIKAMHM CaMOCTOSATENBLHOTO IJIAHUPOBAHMS U MPOBEJACHUS YUCHUUYECKUX
HKCIIEPUMEHTOB, COBEpPUICHCTBOBATH yMEHHUS HAOMIOJAaTh 3a XOJIOM Ipolecca,
CaMOCTOSITEIILHO MTPOTHO3UPOBATh €r0 Pe3yJbTaT, PopMyIupoBaTh 0OOOUIEHUSI U BBIBOJIbI
OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB HUCCIEIOBAHUSA, COCTABIATH OOOCHOBAaHHBIN
OTYET O MpOJIeTaHHOH paboTe;

OpUOOpPETaTh OMBIT YYEHUYECKON HCCIIEOBATENILCKON U MPOEKTHOM NESITeIbHOCTH,
NPOSIBIIATh CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITENIbHOMY MOUCKY METOJOB PEIICHUS
NPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B MO3HAHUS.

3) paboTa ¢ uHpopMaumeii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HHPOpMaluu (HAy4HO-TIOMYJsipHas
JUTepaTypa XUMHUYECKOTO COJIepKaHMs, CIpaBOYHBbIE MocoOus, pecypchl WHTepHeTa),
aHAIM3UPOBATh MH(MOPMAIMIO PA3IMYHBIX BUIOB U (OPM NPENCTABICHUS, KPUTHUYECKU
OILICHMBATh €€ JIOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTD;

(dbopMynHpoOBaTH 3aMPOChl U MPUMEHITh Pa3IUYHbIE METOJbI MPHU MOUCKE U 0TOOpE
uHbOpMaIIK, HEOOXOAMMOM JIJIsl BBITIOJHEHUS YU€OHBIX 3a/1a4 ONpeeIEHHOTO TUTIA;

npuoOpeTaTb  OMBIT  HCIOJb30BAHUS UH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3TUUHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMANbHYIO (QOpMy TMpeacTaBlieHus HWHGOpMAIIU
(cxembl, rpaduKu, TUarpaMMbl, TAOJIULIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM SI3bIK B KaueCTBE CPEACTBA MpH paboTe ¢ XUMHYECKOU
uHbOpMaIIHe: MPUMEHATh MEXKIpeAMEeTHbIe ((HU3MUEeCKHe U MaTeMaTHYeCKHe) 3HAKU U
CHUMBOJIBI, (OpMYJIbI, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0OpPa30BhIBATh 3HAKOBO-CUMBOIMYECKUE CPEJICTBA HATJISITHOCTH.

OByajeHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JIECTBUSIMH

3aJaBaTh BOIPOCHl IO CYHIECTBY OOCYKIaeMOW TE€Mbl B XOJ€ JAMajora HW/WiH
JIUCKYCCUH, BBICKa3blBaTh HJAEH, (OPMYIUPOBATH CBOU MPEIIOKEHHUS OTHOCHUTEIBHO
BBINOJIHEHUS TIPEIJIOKEHHON 3a/1a4H;

BBICTYIIaThb C IIPE3€HTAlMEd pe3yJbTaTOB II03HABATEIIBHOW  JI€SATEIBHOCTH,
MIOJIYYEHHBIX CAMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMU IIPU BBINOJIHEHUU
XUMHYECKOT0 JKCIIEPUMEHTa, MPAKTHYECKOW pabOThl IO HCCIEAOBAHMIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3aluyd y4eOHOTO MpoeKkTa U (OpPMYyIUPOBATH BHIBOJABI IO
pe3ysbTaTaM MpPOBEAEHHBIX MCCIEIOBAaHUM IyTEM COrJacOBaHMWS MO3UMLUUH B XOJ€
00CyXeHUS 1 OOMEHA MHEHHUSMH.

OgilaieHHe YHUBEPCAJIBHBIMYU PeryJIATHBHBIMH AeHCTBUSIMM:

CaMOCTOATEJIBHO  IUIAHUPOBAaTh M OCYIUIECTBIIATH  CBOK  I103HABATEIIBHYIO
NeSATENbHOCTD, ONpeesis €€ eI U 3aa4i, KOHTPOJIUPOBATh U IO MEPE HEOOXOUMOCTH
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KOPPEKTUPOBATh MPEAJIaraéMblii aNropuT™M JAEUCTBUI TNpPU BBINOJHEHUU Y4YEOHBIX U
MCCJEI0BATENbCKUX 3aJa4, BbIOMpaTh HamOosjee 3PQPEKTUBHBIMA CIOCOO MX pPEIICHHs C
Y4€TOM MOJIYYEHHS] HOBBIX 3HAHUW O BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYLIECTBIIATh CAMOKOHTPOJIb CBOEW [IEATEIIBHOCTH HAa OCHOBE CaMOaHaln3a |
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIBTATHBI 10 KJIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckast XUMUs OTPaXKaroT:

c(OpMHUPOBAHHOCTh NPEJCTABICHUNA O XHMHUYECKOW COCTABIISIOLIEH €CTECTBEHHO-
HAay4YHOW KapTHUHBI MUPA, POJIU XMMUU B MO3HAHUU SBJICHUN MPUPOJbI, B (HOPMUPOBAHUU
MBIIIJIEHUS U KYJIBTYPbI JIMYHOCTH, €€ (YHKIMOHAIBHOW rPaMOTHOCTH, HEOOXOAUMOMN ISt
pElIeHHs] MPAKTUYECKUX 3a/a4 M HKOJOTMYEeCKM OOOCHOBAHHOTO OTHOILIECHUS K CBOEMY
3I0POBBIO Y IPUPOJHON CpEJIE;

BJIa/ICHHE CUCTEMOW XMMHUYECKHX 3HaHUM, KOTOpas BKJIKOYAEeT: OCHOBOIIOJIAraone
HNOHATHUS (XUMUYECKUU DIIEMEHT, aTOM, OJJEKTPOHHas 000Ji0uKa aroMa, MOoJIeKyJa,
BaJICHTHOCTb, JJIEKTPOOTPUILIATENILHOCTh, XUMHUYECKas CBsI3b, CTPYKTypHas ¢opmyna
(pa3BépHyTas U COKpaliéHHasi), MOJIb, MOJISIPHAsI Macca, MOJSIPHBIN 00BEM, YIIIepOIHBIN
CKeneT, (GyHKIMOHAIbHAS TPYINa, paguKall, ©30MEpUsl, N30MEPbI, TOMOJIOTUYECKUN PSI]I,
TOMOJIOTH, YIJIEBOJAOPOABL, KHUCJIOPOA M a30TCOAEPKAIIUE COEAUHEHHUsS, MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPHUU U 3aKOHBI
(Teopusi cTpoeHust opraHuveckux Bemects A. M. ByTiepoBa, 3aKOH COXpaHEHUS MaCChI
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XMMUU; MUPOBO33PEHUECKUE 3HAHMS,
JeXale B OCHOBE NMOHMUMAHUA NPUYUHHOCTH M CUCTEMHOCTH XMMHMYECKUX SIBICHUH,
(dakToNOrMUYecKue CBEIEHUS O CBOMCTBax, COCTaBe, IMOJNy4YeHMHM U Oe30macHOM
UCIIOJIb30BAaHUM  BAXXHEHIIMX OPraHUYECKHX BEIIECTB B OBITY W MPAKTUYECKOUN
NEeATENIbHOCTU YEJIOBEKA;

chOpPMHPOBAHHOCTh ~YMEHUW  BBISABIATH  XapakTEpHbIE TPU3HAKU  TOHITHH,
yCTaHABIIMBATh UX B3aUMOCBS3b, UCII0JIH30BATh COOTBETCTBYIOIIUE MOHITHUS IPU ONTMCAHUU
COCTaBa, CTPOEHHUS U MPEBPALICHUN OPraHUYECKUX COCANHEHUM;

chOpPMHPOBAHHOCTh YMEHUU HCIOJIB30BaTh XUMUYECKYIO CHUMBOJHKY  JJIS
COCTaBIICHUS MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHON) Ghopmys
OpraHWYECKUX BEIIECTB M YpPAaBHEHUU XUMHUYECKUX PEaKUUW, U3rOTaBIMBATh MOIEIH
MOJEKYJ1 OpraHMYeCKHMX BEIIeCTB JJs  WUIIOCTPAlMM HUX  XHMHYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMHPOBAHHOCTh ~YMEHHWHA  YCTaHABIWBATh MPUHAJICKHOCTh  U3YYCHHBIX
OpPTaHUYECKUX BEIIECTB MO0 MX COCTaBY M CTPOCHHUIO K OMpPENEIEHHOMY KIAcCy/TpyIie
COCIMHEHHH  (YIJI€BOAOpOABI,  KHCIOPOJ M a30TCOAEp)Kallue  COEAUHEHMS,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHMS), JaBaTh UM Ha3BaHHMS IO CHCTEMaTHYECKOU
nomenknatype (IUPAC), a Takxe NpUBOAUTH TPUBHUAIBHBIE Ha3BaHUS OTIEIHHBIX
OpraHUYECKHUX BEIECTB (3TUIICH, IPONWICH, alleTUJICH, STUIICHIJIMKOIb, TTULEpPUH, (DeHO,
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dbopManpaeTHI, ameTanbIACTH, MypaBbHHAS KHUCJIOTA, YKCyCHas KHCJIOTa, OJICHHOBAs
KHCJIOTa, CTEAPUHOBAs KUCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, LeJUTH0I03a, TIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEACIIATh BUABI XUMUYCCKON CBS3H B OPTAaHMYECKUX
COEIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMHPOBAHHOCTH YMEHUS IIPUMEHSTh TTOJIOKEHUS TCOPUH CTPOCHUS OPTAaHUIESCKUX
BeecTB A. M. bytnepoBa st 00bSICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa
Y CTPOEHUS; 3aKOH COXPAHECHHS MacChl BEIIIECTB;

c(OpMHPOBAHHOCTh YMEHUW XapaKTepHU30BaTh COCTAaB, CTPOCHHE, (U3UYCCKUEC H
XAMHYECKUE CBOWCTBA THITMYHBIX TMPEACTABUTEIICH Pa3IUYHBIX KJIACCOB OPraHUYECKUX
BEIECTB (METaH, ATaH, dTWICH, IPONWICH, alleTHWIeH, OyTaaueH-1,3, metundyraauen-1,3,
O€H30J1, METaHOJI, TAHOJI, ATHWJICHTJIUKOJIb, TIULIEPUH, (EHOI, alleTalbJACT 1, MypaBbUHAs
U YKCYCHasl KHUCJOTBI, TJIIOKO3a, Kpaxmai, IeJUI003a, aMUHOYKCYCHas KHUCIJIOTa),
WLTIOCTPUPOBATh TEHETUYCCKYIO CBS3b MEXAY HUMH YPaBHEHUSMHU COOTBETCTBYIOIIHMX
XUMHYECKUX PEAKIINH C HCIIOIh30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMECHHS XapaKTePHU30BaTh UCTOYHUKH YTIJIEBOJIOPOIHOTO CBHIPbS
(HedTh, TPUPOAHBIN Ta3, YTOJb), CIOCOOBI MX MEPEPA0OTKH U MPAKTHUESCKOE PUMCHEHHE
IPOJYKTOB MepepadOTKH;

c(hOpMHPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIYKMCICHUS 110 XUMUYCCKUM YPaBHEHUSIM
(Macchel, 00bEéMa, KOJIMYECTBA HCXOHOTO BEIECTBA MU MIPOAYKTa PEaKIIMH 110 U3BECTHBIM
Macce, 00bEMY, KOJTUYECTBY OJHOTO U3 UCXOIHBIX BEHIECTB WM MPOTYKTOB PEAKIINHN );

c(OpMHPOBAHHOCTh YMEHHM BIIAJIeTh CUCTEMOM 3HAHUN OO0 OCHOBHBIX METOJax
HAYYHOTO TO3HAHMS, WCIIOJIB3YEMBbIX B XMMUU MPU H3YYEHHH BELIECTB M XUMHUYECKUX
ABJICHUN (HAOMIOZCHUE, HW3MEpPEHHUE, HKCIEPUMEHT, MOJEIUPOBAHKE), HCIIOIH30BAThH
CUCTEMHBIE XMMUYECKHE 3HAHUS JUIsl TPHUHATHS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BEUIECTBAMU U UX MPUMEHEHHEM;

c(hOpMHPOBAHHOCTh YMEHUW COOMIOAATh TMpaBUja TMOJb30BAHUS XUMHYECKOU
TIOCYJI0H M JIaOOpaTOpHBIM 000PYyIOBaHUEM, a TAK)KE ITpaBUiia OOpaIICHHsI C BEIIECTBAMH B
COOTBETCTBHH C UHCTPYKIUSIMU IO BBIMOJTHEHUIO TA00OPATOPHBIX XUMUUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUU IUIAHUPOBATH M BBIMOIHITH XUMUUYECKHH SKCTICPUMEHT
(mpeBpareHus: OpraHuYeCcKUX BEIIECTB MPU HArPEBAHUU, MMOTYUCHUE STUICHA U N3YUCHHUE
€ro CBOMCTB, KaU€CTBEHHbBIC PEAKIIMM OPTaHUYECKUX BEIIECTB, JEHATypaIus OCIKOB MpHU
HAarpeBaHWM, IIBETHBIC pEAKIMH OEIKOB) B COOTBETCTBHHM C TIPAaBHJIAMH TEXHUKHU
0e30macHOCTH TIpH OOpallleHWH C BEIIeCTBaMH W JIA0OPAaTOPHBIM 000PYIOBAHUEM,
MPEACTABIATh PE3YJIBTAThl XUMHUUYECKOTO JKCIIEpUMEHTa B (OpMe 3alHucH ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUil M (OPMYITHPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh ~ YMEHHW  KPUTUYECKH  aAHAJU3UPOBATh  XHMHUUYECKYIO
nH(MOPMAIHIO, TTOTYyYaeMyI0 M3 Pa3HBIX UCTOYHHKOB (CpPEJICTBA MACCOBOM HH(OpPMAIIHH,
WNuTtepHer u apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIFOATh MPaBWia IKOJOTHYECKH IEIECO00pa3HOTO
MOBEACHUS B OBITY W TPYAOBOW JACSATEIBHOCTH B IEISAX COXPAHECHUS CBOETO 370POBbI U
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OKpYXalolel MNpUPOAHONW Cpeabl, OCO3HABaTh OINACHOCTh BO3JCHCTBUS HA IKUBBIC
OpraHu3Mbl OINpPENENEHHBIX OPraHUYECKUX BEIIEeCTB, MOHUMAas cmblich nokazatens [IJIK,
MOSICHATh Ha TMpUMepax CIocoObl YMEHBLIEHUS W TNPEJOTBPALIECHUS HX BPEIHOIO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

st OOy4alolUXCsl € OTrPAaHMYEHHBIMH BO3MOXKHOCTSIMU  3/I0POBBSI:  yMEHUE
MPUMEHSThH 3HAHUSL 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHU;

JUISL CIIETIBIX U CHA0OBUASIIMX OOyYaroUIUMXCsi: YMEHUE HUCIOJIb30BaTh pelbedHO-
TOUEUHYIO cUCTeMY 0003HaueHuit JI. bpaitns nns 3anucu XuMudeckux GopMyit.
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HPEAMETHBIE PE3YJBTATDI 11 KJIACC

[IpeamerHble pe3ynbTaThl OCBOCHHS Kypca «OOIIas u HEopraHuuecKas XUMUS
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNA: O XUMUYECKOU COCTaBJISIONICH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MUPA, POJIU XMMHUU B MO3HAHUU SBJICHUN MPUPOJBI, B (HOPMUPOBAHUU
MBIIIUICHUS! U KYJIBTYPBI JIMYHOCTH, €€ (YHKIIMOHAILHOM TPAaMOTHOCTH, HEOOXOIUMOM ISl
pelieHrs MPaKTUYECKUX 3a7a4 U DKOJOTUYECKHM OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBbIO U IPUPOJIHOU CPEJIE;

BJIQJICHUE CUCTEMOW XMMHUUYECKHUX 3HAHUMN, KOTOpas BKIIIOYAET: OCHOBOIIOJAraIOIINe
HOHATHSA (XMMHUYECKUN 3JIEMEHT, aTOM, M30TOIl, S-, P-, 0- 3JIEKTPOHHBIC OPOUTATIH aTOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00bEM, BAJICHTHOCTb, JJIEKTPOOTPHUIIATEIIBHOCThD, CTEIICHb
OKHCJICHUSI, XUMUYECKasi CBA3b (KOBAJEHTHAasl, MOHHAs, METAJTMYECKasi, BOJOPOJHAs),
KpUCTAJUTMYECKAsl PEIIETKA, THUIBl XUMHUUYECKUX PEaKIHM, pacTBOp, DJIEKTPOIUTHI,
HEDJICKTPOJIUTBI, 3JEKTPOJMTUYECKAsE JUCCOLMALINS, OKHUCIUTENIb, BOCCTAaHOBUTEIND,
CKOPOCTh XHMUUYECKOW pEeakIu, XMMHUUYECKOE PaBHOBECHE), TEOPUH U 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON Auccouuanuu, nepuoandeckui 3akoH Jl. M. MenpeneeBa, 3akoH
COXpaHEHMsS MAacChl BEIIECTB, 3aKOH COXPAaHCHHUS U TIPEBpAIlCHUS JHEPIUU TMPH
XUMUYECKUX  PEaKIusiX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH  SI3BIK  XMMHHU,
MHUPOBO33PEHUYECKHUE 3HAHUS, JICKAIIUE B OCHOBE MIOHUMAHUS MPUIMHHOCTH ¥ CUCTEMHOCTH
XUMHUYECKUX SIBICHUM, (PaKTOJOTHUYECKUE CBEJICHUSI O CBOMCTBAX, COCTABE, MOJYUYCHUH U
0€30MacCHOM  HCIIOJIb30BAaHUM Ba)XKHEUIIMX HEOPraHWYECKHX BEIIECTB B OBITY U
MPaKTUYECKOU AEATEIIbHOCTH YETIOBEKA;

chOpMUPOBAHHOCTh yYMEHUM BBIABIATH  XapaKTEepHbIE TPU3HAKK  TOHSITHH,
yCTaHaBJIMBAaTh UX B3aUMOCBSI3b, UCIIOJI30BaTh COOTBETCTBYIOIIUE OHSATHS IIPU ONMUCAHUU
HEOPraHWYECKHX BEIIECTB M UX MPEBPAILICHU;

chOpMUPOBAHHOCTh YMEHHH HCIOJBb30BaTh XUMHUYECKYIO CHMBOJIUKY IS
cocTaBieHUs (OpMYJ BEIICCTB W YPaBHCHUH XUMHUUYECKUX DPEAKIUMN, CUCTEMATHUECKYIO
HomeHknatypy (IUPAC) u TpuBuanbHbie Ha3BaHMs OT/IETBHBIX HEOPTAHUUECKUX BEIIECTB
(yrapHblii ra3, yrieKMCIbIM ra3, aMMHakK, TaiméHas U3BeCTb, HerameéHas u3BeCTb, MUThEeBasI
co/ia, MUPHUT U JIPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHH ONPEACIIATh BaJICHTHOCTh W CTCIICHb OKHCIICHHS
XUMHUYECKUX AJIEMEHTOB B COEJMHEHHUSAX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKON CBSI3U
(KkoBaJIeHTHAasl, HOHHAs, MeTaJUIMYecKasi, BOJOPOJHAs) B  COCAMHEHUSX, THII
KPUCTAJUTMYECKON PEemEéTKU KOHKPETHOTO BellecTBa (aTOMHAs, MOJEKYJsIpHas, MOHHAas,
MEeTaJUIMYeCcKas), XapakTep Cpelibl B BOAHBIX paCTBOPaX HEOPraHWUYECKUX COCTMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHWHM YCTAHABJIMBATH IPHUHAJICKHOCTh HEOPTaHHMUYCCKUX
BEIIIECTB 110 UX COCTABY K ONpeIeAEHHOMY KJIAaCCy/TPYIIIe COSAMHEHUH (MPOCTHIC BEIIECTBA
— METaJIIbl ¥ HEMETAJLIBI, OKCHJIbI, OCHOBAHUS, KUCJIOTHI, aM(DOTEPHBIE TUAPOKCHIBI, COJIH);
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c(OpMHPOBAHHOCTh YMEHUM pacCKpbIBaTh CMBICH INepuoanydeckoro 3akona J[. .
MenneneeBa M JE€MOHCTPUPOBATH €ro0 CHCTEMATU3UPYIOLLYI, OOBSICHUTEIBHYIO U
MPOTrHOCTUYECKYIO (PYHKIUU;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTEpPU30BaTh AJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHUYECKUX 31EMEHTOB 1—4 nepuonos [leproanyeckoi cucTeMbl XUMAYECKUX 2JIEMEHTOB
JI. W. MenneneeBa, WCIONB3ysT MOHIATHA «S-, P-, O-3JCKTPOHHBIC OpPOUTAIHY,
«QHEPreTHYECKHE YPOBHU», OOBACHATh 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKUX
JJIEMEHTOB M HUX COCAUHEHMM 1O mepuojgaM U rpynnaM Ilepuoamyeckoil cucTemsl
XxUMHYecKuXx d1emMeHToB 1. 1. Menaeneena;

c(OpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XUMUYECKHE
CBOMCTBAa HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATH CYLLIECTBOBAHUE
TEHETUYECKOW CBSI3W MEXKIYy HEOPraHMYECKMMHU BELIECTBAMHM C IOMOUIBIO YpaBHEHHM
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

c(OpPMHPOBAHHOCTh YMEHHUSA KIACCU(PUIMPOBATh XUMHUYECKHUE PEAKIUU IO
pPa3TUYHBIM MPU3HAKaM (YUCIY U COCTaBY PEarupyrolifX BEIIECTB, TEIIOBOMY 3P (HEKTy
peakiuy, U3MEHEHHUIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOPaTUMOCTU PEAKIUHU, YHACTHIO
KaTaan3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHUI COCTABISITH YPAaBHEHMSI PEAKIUN Pa3IUYHBIX THUIIOB,
NOJIHBIE M COKpAIIEHHbIE YPaBHEHUSI PEaKIMii HOHHOTO OOMEHA, YUUThIBAs YCJIOBHS, MPU
KOTOPBIX 3TH PEAKLUH UIYT 10 KOHIA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOAUThH PEAKLMH, OATBEPKAAIOIINE KaueCTBEHHBIH
COCTaB PAa3IMYHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATH OIBITHBIM ITYTEM HOHBI,
IIPUCYTCTBYIOLIHE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;

c(hopMHUPOBAHHOCTH YMEHUM pacKpbIBaTh CYIIHOCTb OKHCJIUTEILHO-
BOCCTAHOBHUTEIIBHBIX PEAKIH TOCPEICTBOM COCTABJICHHUS AJICKTPOHHOTO OanaHca 3THX
peaKiuu;

c(hOpPMHPOBAHHOCTh yMEHHUH OOBSCHATH 3aBHUCHUMOCTb CKOPOCTH XHMHYECKOM
peakiuu OT Pa3NUYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PAaBHOBECHS B
3aBUCHUMOCTHU OT BHEIIHETO Bo3aeicTBu (npunuun Jle [latense);

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEPU30BATh XMMHUYECKHUE TMPOIIECCHI, JICKAIINE B
OCHOBE MPOMBIIIJIEHHOTO TMOJYYEHHUs] CEPHOM KHUCIOTHl, aMMHakKa, a TaKKe
c(hOpMHUPOBAHHOCTH MPEJCTABICHUN 00 OOMMX HAYYHBIX MPUHIHIAX M DKOJOTHYSCKUX
mpo0aemMax XUMHUYECKOTO TTPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHHWI TPOBOJAUTH BBIYHCICHUS C HUCIOIH30BAHUEM TOHSATHUS
«MaccoBas JI0Jsl BEIIECTBA B PAacTBOPE», OOBEMHBIX OTHOILIECHUI Ta30B MPU XUMHYECKUX
peaknusaX, MacChl BEIIeCTBA WM 00BhEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Win 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEaKLMH BEIIECTB, TEIIOBOTO 3¢ dekrta
pEeaKIMu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacCChl BEUIECTB, MPEBPAIICHUS U COXPaHEHUS
SHEPIUH;
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c(hOpMUPOBAHHOCTh yMEHHUM COONIOJATh TIpaBUJia TIOJIb30BAHUS XUMHUYECKOU
Mocy10M U 1abopaTOpHBIM 000OPYAOBAHUEM, a TAKXKE MPaBHUIIa 0OPAIICHUS C BEIIECTBAMU B
COOTBETCTBUM C MHCTPYKIUSMHU MO BBIMOJHEHHUIO Ja00PATOPHBIX XUMUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUI TUIAHUPOBATH U BBITIOJIHITH XUMUYECKUI IKCIIEPUMEHT
(pa3nokeHne TMEepPOKCHJIa BOJAOPOJAA B MPUCYTCTBUU KaTalu3aTopa, OMPEACIICHUE CPEIb
pacTBOPOB BEIIECTB C IMOMOIIBIO YHHUBEPCAIBHOTO WHAMKATOPA, BIUSHHUE Pa3IAYHBIX
(hakTOpOB Ha CKOPOCTh XUMHUUYECKOUN pEaKIMM, PeaKlMid HOHHOTO0 OOMEHA, KAYEeCTBEHHbIC
peakiuu Ha cynbdar-, kKapOOHAT- W XJIOPUJI-AHUOHBI, Ha KAaTHOH aMMOHWUS, pelICHUE
AKCIEPUMEHTAIBHBIX 3aja4d 1Mo TeMaMm «Metamisl» u «HemeTamib») B COOTBETCTBUM C
npaBUjaMU TEXHUKU OE€30TMAaCHOCTH MPU OOpAIICHUH C BENIECTBAMHU U JIaOOPATOPHBIM
000pyI0BaHUEM, TIPEACTABISATh PE3YyIbTaThl XUMUUYECKOTO IKCIIEPUMEHTA B (pOpME 3aMUCH
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii u (OpMYyJIUpPOBATH BBIBOJBI Ha OCHOBE ATHUX
pe3yJIbTaTOB;

chOpMUPOBAHHOCTh ~ YMEHHMM  KPUTUYECKH  aAHAJIU3UPOBATh  XUMHUYECKYIO
uH(}OpMaIINIO, TTOJIYJaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEJCTBA MACCOBOM KOMMYHHKAIIHH,
WNutepHer u apyrux);

c(hOopMHUPOBAHHOCTh YMEHHH COOJIIOIaTh MpaBUjia AKOJOTHUECKHU 11e71ecO000pa3HOro
MOBEJICHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IEJISAX COXPAHEHHUS CBOErO 3JI0POBbS U
OKpYXaloIed MNPUPOJHONW Cpeabl, OCO3HABaTh OIMNACHOCTb BO3JICMCTBUS Ha >KUBBIC
OpraHu3Mbl OINpPENEIEHHBIX BEIIECTB, MOHMMAas cMbica nokazarens I[I/IK, moscHsaTe Ha
npUMepax CHocoObl yYMEHBIIEHHS M MPEAOTBpAIIEHUS MX BPEIHOTO BO3JCHCTBUS Ha
OpraHu3M YeJIOBEKa;

Uisi  OOy4arolUXCsi € OTPAaHWYCHHBIMU BO3MOKHOCTSIMU  3/IOPOBBSI:  yMEHUE
NPUMEHSTH 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX
SIBJICHUM;

JUIS CJETBIX U CIIA0OBHJISIIIMX OOYYArOIIUXCS: YMEHHE HCIIOIb30BaTh pebedHO-
TOYCUHYIO cucTeMy o0o3HaueHu# JI. bpaiins mis 3anucu XumMudeckux GopMyIt.
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TEMATHYECKOE IIVTAHUPOBAHHUE 10 KJIACC

KosnnyectBo 4yacos DJIeKTPOHHbIE
Ne | HaumenoBaHmue
(uudpossbie)
n/ pa3aesioB H TeM Bcer | KontpoabH IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NpoOrpamMmbl 0 ble padoThI ue padoThl
pecypcsl
Pa3nea 1. Teopernueckue OCHOBBI OPraHUUECKON XUMUU
[Ipenmer oprannueckoin
xumun. Teopust bubnuotexa [JOK
1.1 CTPOCHHUS OPTaHUIECKUX 3 https://m.edsoo.ru/7f418
COeqUHEHUN 37¢c
A .M.Bbytneposa
Hroro mo pazueny 3
Pa3nea 2. YraeBonopoab
TpexebHbie bu6moreka [IOK
2.1 P 2 https://m.edsoo.ru/7f418
YTJIEBOA0PO/IbI-IKaHbI
37c
Henpenenbusie
TeBOTOPOILL: bu6moreka [IOK
2.2 I POMSE: 6 1 https://m.edsoo.ru/7f418
AJIKeHbI,aJIKaIUEeHBI,aJK
37c
WHBI
Apomatndeckue bubmmorexa [OK
2.3 P 2 https://m.edsoo.ru/7f418
YTIEBOA0POIbI
37c
[IpupoaHbIE HICTOYHUKH bubnuoreka [JOK
2.4 YTJIEBOJIOPOJIOB M MIX 3 1 https://m.edsoo.ru/7f418
nepepaboTka 37c
Hroro mo pazgeny 13

Pasznen 3. Kucaopoacoaepaxaug

HE OPraHu4YeCKHue COCINHCHUA

bubmuoreka [JOK
3.1 Cnuptel. ®enon 3 https://m.edsoo.ru/7f418
37c
AnbaOeruael. bu6mmoreka [JOK
3.2 KapOoHOBBIE KHUCITOTHI. 7 1 https://m.edsoo.ru/7f418
CrnoxHble 3¢upbl 37c
3.3 VYrneBoabl 3 1
bu6mmoreka [JOK
Uroro no pazgeny 13 https://m.edsoo.ru/7f418

37c

Pazaen 4. A3oTcoaep:xkamue opraHm4ecKue coeMHeHust
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

AMUHBI. AMHHOKHUCIIOTHI. bubnnorexa LHOK
41 3 https://m.edsoo.ru/7f418
benku
37c
Pa3nes 5. BeicokoMoJIeKyIIIpHBIE COEIMHEHUS
bubmuoreka [IOK
IT . K )
5.1 TACTMACCH. RaytyxH 2 https://m.eds00.ru/7f418
Bosokna
37c
bu6mmoreka [{OK
Wroro mo pazueny 2 https://m.edsoo.ru/7f418
37c
OBLIEE KOJIMYECTBO 34 ) )
YACOB I10 ITPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

TEMATHYECKOE IIVTAHUPOBAHHUE 11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue
Ne (uudpossbie)
pa3ie/ioB M TeM Bce Konrpoububie | IIpakTHyeckue
n/n o0pa3oBaTe/bHbIC
NporpamMmsbl ro padoThsI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
[Tepuoanueckuii
3aKOH U
11 [lepuoanueckas 3 bubnuorexa [JOK
' cucrema https://m.edso0.ru/7f41837c
XUMUYECKUX
AJIEMEHTOB
JA.N.Menneneena
Crpoenue
19 BEIIECTBA. 4 bu6moreka [IOK
' MHuoroo6pasue https://m.edso0.ru/7f41837c
BEIIIECTB
13 XUMUYECKUE 5 1 1
peaxkuuu
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
bu6moreka [IOK
2.1 M 6
CTaLEt https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.2 H 9 1
eMETaLIbL https://m.edsoo.ru/7f41837c
CBs13b
HEOpPraHUYECKUX bubnuoreka [JOK
2.3 2 1 1
Y OPraHUYECKUX https://m.edso0.ru/7f41837c
BEIIECTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb 4 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
4 4
TOTO 10 paspety https://m.edso0.ru/7f41837c
OBUIEE
KOJIMYECTBO
34 2 3
YACOB I1O0
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA
Xumust: bazobiii ypoBenb: 10 knacc: yueonuk / B.B. Epemun,H.E.Ky3pmenko,
B.U.Tepenun, A.A. Jlpoznos, B.B.JIynun; nox pea.B.B.Jlynuna.-u31.M.:Ipoda,2019r
Xumus: bazoBeiit ypoBensb: 11 kiacc: yueOnuk / B.B. Epemun,H.E.Ky3bpMenko,
B.U.Tepenun, A.A. Jlpoznos, B.B.Jlyaun;non pen.B.B.JIlynuna.-uzn.M.:[Ipoda,2019r
Tabnuuer: [lepuoanueckas cucrema xumudeckux snemeHnTon J.1. Menzaeneesa
Tabnuua pacTBOPUMOCTH

METOJINYECKHUE MATEPHAJIbBI IJIAA YUYUTEJIS

MeTtoaudeckue mocoous as yuutens.pdf
https://iro-49.ru/wp-content/uploads|2023/04/Xumus -6a30BbIl ypoBeHb. Peanm3zanms
tpeboBanuss ®I'OC

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET

https://educont.ru/?utm_source

https://resh.edu.ru/

https:// uchi.ru/

https://www.jaklass.ru/
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O
MNPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YUHEHUKA
Xumust: bazoBeiii ypoenb: 10 kmacc: yueOnuxk / B.B. Epemun,H.E.Ky3pmenko,
B.U.Tepenun, A.A. Jlpoznos, B.B.JIynun; nox pea.B.B.Jlynuna.-u31.M.:Ipoda,2019r
Xumus: bazoBeiii ypoenb: 11 xkmacc: yue6nuk / B.B. Epemun,H.E.Ky3pmenko,
B.U.Tepenun, A.A. Jlpoznos, B.B.JIyaun;non pen.B.B.JIynuna.-uzn.M.:[Ipoda,2019r
Tabnuuer: [lepuoanueckas cucrema xumudeckux snemeHnTon J.1. Menzaeneesa
Tabnuua pacTBOPUMOCTH

METOJINYECKHUE MATEPHAJIbBI IJIAA YUYUTEJIS
MeTtoaudeckue mocooust as yuutens. pdf
https://iro-49.ru/wp-content/uploads|2023/04/XumMus -6a30Bblil YPOBEHL. Peanu3aims

tpeboBanuss ®I'OC

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
MHTEPHET

https://educont.ru/?utm_source

https://resh.edu.ru/

https:// uchi.ru/

https://www.jaklass.ru/
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3oBaTeJibHbIE
padoTsbI padoThI
pecypcsl
1 [IpeameT opraHn4ecKON XUMHH, €€ 1 bubnuorexa [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://m.edsoo.ru/7f41837c
Teopus cTpoeHUsI OpraHUIECKUX
2 coeqnuenuii A. M. byrneposa, eé 1 bubmorexa LOK
2 DYTICPOBH, https://m.edso0.ru/7f41837c
OCHOBHBIE TTOJIOKEHUS
[IpencraBnenue o Kinaccupuxanuu
3 OpraHnveckux BemectB. HoMmenknarypa 1 bubnuotexa [JOK
(cucTemaTuyeckas) U TPUBUATIBHBIC https://m.edsoo.ru/7f41837c
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubnuoreka [IOK
TOMOJIOTUYECKUH PST https://m.edsoo.ru/7f41837c
5 MertaH u 3TaH — npocTeuIre 1 bubnuoreka [JOK
MPEJICTABUTENN aJTKAHOB https://m.edsoo.ru/7f41837c
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 bubmorexa HOK
https://m.edsoo.ru/7f41837c
7 OTUJIEH U IPOINUJIEH — MPOCTEHIINE 1 bubnunoreka [JOK
MPEJICTABUTEIN aJTKEHOB https://m.edsoo.ru/7f41837c
8 [Ipaktuueckas pabora Ne 1. «Ilomyuenue 1 1 bubnunoreka [JOK
JTUJICHA U U3YYEHHUE €r0 CBOMCTB https://m.edsoo.ru/7f41837c
Anxanuensl. byraguen-1,3 u
9 MeTI/IJ"ZI[6 a I/ICI}-I: lI; [lonyuenue 1 bubmmorexa [JOK
yraa o i https://m.edso0.ru/7f41837c
CUHTETUYECKOTO KaydyKa U pe3UHbI
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AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH PSI.

bubmuoreka [JOK

10
AneTusieH — mpoCTeHIIHI https://m.edso0.ru/7f41837c
MPEeACTaBUTENb ATKUHOB
11 Beruncnenus no ypaBHEHUIO bubnuorexa [JOK
XUMHUUYECKOUN peaKiuu https://m.edso0.ru/7f41837c
12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh bubnnorexa [JOK
apeHoB https://m.edso0.ru/7f41837c
13 I'enernueckas cBsi3b yrieBOJAOPOIOB, bubnuorexa [JOK
MIPUHAUISKAINX K PA3IMYHBIM KJIaccaM https://m.edsoo.ru/7f41837c
[IpupoiHBIE UCTOYHUKH YTIIEBOIOPOIOB:
14 I pI/I po HHLH‘/’I ra3 v 1nomn I}JI;e HegTiH)Ier bubamorera LOK
prpea 7 " https://m.edsoo.ru/7f41837c
ra3bl, He)Th U TIPOIYKTHI €€ TepepaboTKH
[TpupoiHbIE NCTOYHUKH YTJIEBOIOPOIOB:
15 1} pI/I po HBIH Ta3 | MOl Iil;e Heg)TiHiIe bubmorexa TOK
PHpO yr . https://m.edsoo.ru/7f41837c
ra3bl, He)Th ¥ TIPOIYKTHI €€ mepepaboTKu
16 KonTtponbHas padoTa no pasaery bubnuoreka [IOK
«YTIeBoA0POabD) https://m.edsoo.ru/7f41837c
17 [IpenenbHble OJTHOATOMHBIEC CIIUPTHI: bubnuoreka [JOK
METaHOJI U 3TaHoJ. BojgopoaHas cBs3b https://m.edsoo.ru/7f41837c
18 MHOroaroMHbI€ CIIUPTHI: STUIICHTJIUKOJIb bubnuoreka [JOK
U TJULEPUH https://m.edsoo.ru/7f41837c
@DeHOoJI: CTPOCHUE MOJICKYJIBI,
. bubmuoreka [JOK
19 (hbM3UYEeCKHEe U XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/7f41837c
MIPUMEHEHHE
20 Anpaeruapl: GopmManbaerua u bubnuoreka [IOK

alcTaabACT U, AI_ICTOH

https://m.edsoo.ru/7f41837c
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OnHOOCHOBHBIE NPEEIbHBIE

bubmuoreka [JOK

21 KapOOHOBBIC KHUCJIOTHI: a a
PROTOBBIC KHEIOTRE MypaBbuiai i https://m.eds00.ru/7f41837¢
YKCyCHas
29 [TpakTtuyeckas padora Ne 2. «CBoiicTBa bubnuorexa [JOK
pacTBOpa YKCYCHOM KHCIIOTBI» https://m.edso0.ru/7f41837c
CreapuHOBas ¥ OJICMHOBAS KUCJIOTHI, KaK
23 MPEICTABUTEIN BBICIINX KapOOHOBBIX bubmorexa HOK
p P https://m.edso00.ru/7f41837¢
KHCIIOT
24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX bubnuorexa [JOK
KHCJIOT, NX MOIOIIIEE JCHCTBIE https://m.edsoo.ru/7f41837¢c
CitoxHbI€ Y(PUPBI KaK MPOU3BOIHEIE
25 Ka 60HOBI)I§) KIl?ICJ'IOT FIE OJ'II/IJ; bubmorera [IOK
P - P https://m.edso00.ru/7f41837¢
CIIOXHBIX 3(HUpOoB
26 JKupsl: runponns, IpuMeHEHHE, bubnuoreka [IOK
OroJIoTHYECKasi pOJIb )KUPOB https://m.edsoo.ru/7f41837c
VYrieBoapl: cocTaB, KiIacCupUKaIus.
. bu6mmoreka [IOK
27 Baxxneiimme npeacTaBuTeM: TIIOKO03a,
https://m.edso00.ru/7f41837¢
bpykTO3a, caxapo3a
28 Kpaxman u nemirono3a Kak npupoHbIe bubnuoreka [JOK
MOJIUMEPbI https://m.edso0.ru/7f41837c
KonTpoinbHas paborta no pasaen
29 «KI/ICJI;O 0JICO pe JKalye g FI;.HI/I}‘IIGCKI/IC bubmorexa HOK
poscoAepHat P https://m.edso0.ru/7f41837¢
COCIUHCHUS»
bubmuoreka [JOK
30 Am :
MBI METHITAMME 1 s https://m.edso00.ru/7f41837¢
AMUHOKHUCIOTHI KaKk aM(OTepHbIE
bu6mmoreka [JOK
31 OpPraHUYECKUE COECTUHEHUS, UX

OMOJIOTHYECKOE 3HAUCHHE. Ilentunpl

https://m.edsoo.ru/7f41837c
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32 benku kak npupoHbie 1 bubnuorexa [JOK
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS https://m.edsoo.ru/7f41837c
OCHOBHBIE IOHSATHUS XUMHUHU bu6mmoreka [{OK

33 . 1
BBICOKOMOJIEKYJIIPHBIX COCUHEHUN https://m.edsoo.ru/7f41837c
OcHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 1 bubmmorexa LIOK

Yop A ' https://m.edso0.ru/7f41837c
[TnacTmacchl, KaydykH, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME
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11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 XUMHYECKUN 2JIEMEHT. ATOM. 1 bubnuorexa [JOK
DneKTpoHHass KOHPUTypaIusi aTOMOB https://m.edso0.ru/7f41837c
[Tepuonnueckuii 3aKOH U
[Tepuoandeckas cucTeMa XUMHYECKUX
bu6mmoreka [IOK
2 anemenTtoB JI. 1. Menpaeneena, nux 1
. . https://m.edsoo.ru/7f41837c
CBSI3b C COBPEMEHHOM Teopueit
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKUX IJIEMEHTOB M UX
3 COEIMHEHUH 0 TPYIIaM U IepUO/IaM. 1 bubmuoreka [JOK
3HayeHue MEPUOIUIECKOTO 3aKOHA 1 https://m.edsoo.ru/7f41837c
CUCTEMBI XUMHYECKHX JICMEHTOB
J.1. MenneneeBa B pa3BUTUU HAYKU
4 Crpoenue BeniecTBa. XuMudeckast 1 bubnuoreka [IOK
CBsI3b, €€ BUIbI; MEXaHU3MBI https://m.edsoo.ru/7f41837¢c
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00pa30BaHUs KOBAJICHTHOW CBSI3H.
Bopoponnas cBsizb

BaneHTtHOCTE.
DNeKTpoOoTpULIaTeIbHOCTh. CTerneHb

bubmmoreka [{OK

5 okucnenus. Bemecrsa
HI https://m.edsoo.ru/7f41837c
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHUS
[TonsaTHe 0 AUCTIEPCHBIX CUCTEMAX.
bubmmoreka [{OK
6 HctuHHbBIC U KOJUIOUIHBIE PACTBOPHI.
https://m.edsoo.ru/7f41837c
MaccoBas 107151 BEIIeCTBa B PacCTBOPE
Knaccudukanus 1 HOMEHKIaTypa
7 HEOPraHWYECKUX COCIMHEHUM. bu6moreka [IOK
['eneTnyeckast CBSI3b HEOPraHUYECKUX https://m.edsoo.ru/7f41837c
BEIIECTB, PA3JIUNYHBIX KJIACCOB
Knaccudukanus xuMmuaeckux
peaKkuuii B HEOPraHUYECKOU U
3 OPraHN4eCcKO XUMHUH. 3aKOH bubnuoreka [IOK
COXpPAaHEHUS MacCChl BEIIECTB; 3aKOH https://m.edsoo.ru/7f41837c
COXPaHEHHUS U MPEBpaICHUS SHEPTUU
MIPU XUMUYECKHUX PEaKIHIX
9 CkopocTts peakniuu. OOpaTumbie bubnunoreka [JOK
peakiuu. XuMHUYECKOE paBHOBECHUE https://m.edso0.ru/7f41837c
[IpakTuueckas pabora Ne 1.
bubnuoreka [JOK
10 «BnusHue pa3auvHbIX GAaKTOPOB Ha
. https://m.edsoo.ru/7f41837c
CKOPOCTh XUMUYECKOU PEaKIIUN»
DNEKTPOIUTHYECKAs JUCCOLIMALIHS.
p bu6mmoreka [JOK
11 [lonsATHE O BOIOPOAHOM NIOKA3aTENE

(pH) pactBopa. Peakiiu HOHHOTO

https://m.edsoo.ru/7f41837c
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oOMmeHa. ['maponu3 opraHudecKkux u
HCOPraHNM4YCCKUX BCIICCTB

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC

12 peakuuu. [lonstre 00 amekTpomnse bubmorexa LHOK
. https://m.edsoo.ru/7f41837c
pacIiaBoB U pacCTBOPOB COJIEH
13 KonTtponsHas pabota o pazaeny 1 bubnuorexa [JOK
«Teopetnyeckne OCHOBBI XUMHUU» https://m.edso0.ru/7f41837c
Meraibl, uX MOJOKEHUE B
[Iepnoaunueckoii cucreme
14 XUMHUYeCcKnX deMeHToB J1. 1. bu6mmoreka [IOK
MenneneeBa 1 0COOEHHOCTH https://m.edsoo.ru/7f41837c
cTpoeHus atToMoB. O0mIre
(hm3UYecKre CBOMCTBA METAIIJIOB
CrutaBsl METAJLIOB.
15 DIEKTPOXUMHUYCCKUN P bubmorexa TOK
. https://m.edsoo.ru/7f41837c
HaIpsHKEHUH METaJUIOB
XHWMHUYECKUE CBOMCTBA BAKHEUILINX
16 METaJUIOB (HAaTPUH, KaJui, KaJbIUui, bubnunoreka [JOK
MarHui, aJJlOMUHHAN) U UX https://m.edso0.ru/7f41837c
COEeqUHEHNN
17 XUMHUYECKUE CBOMCTBA XpOoMa, MEIIU U bubnuoreka [JOK
HUX COEIUHEHUMN https://m.edsoo.ru/7f41837c
18 XuUMHYECKHE CBOMCTBA IIMHKA, JKelle3a bubnuoreka [JOK
U UX COEOUHEHNN https://m.edsoo.ru/7f41837c
[Ipaktuyeckas padora Ne 2. "Pemenue
bu6mmoreka [JOK
19 SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME

«MeTamas»"

https://m.edsoo.ru/7f41837c
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HemeTaminl, nX IOJOKECHNE B
[Tepuonnueckoii cucreme

bubmmorexa [{OK

20 XUMHYECKUX AnemeHnToB Jl. U.
A https://m.edso0.ru/7f41837c
MeHneneeBa 1 0COOCHHOCTH
CTPOCHHS aTOMOB
dusnyeckue CBOMCTBa HEMETAIUIORB.
21 AmtoTponusi HeMeTauioB (Ha bubnuorexa [JOK
puMepe KUcaoposa, cepsl, pocdopa https://m.edsoo.ru/7f41837c
U yTIepo/a)
29 XUMHYECKHE CBOMCTBA TAJIOTCHOB, bubmoreka [IOK
Cephl U UX COCTMHEHUI https://m.edsoo.ru/7f41837c
93 XuMHYECcKHue CBOMCTBA a30Ta, bu6moreka [IOK
dbocodpa u uX coeTMHCHUI https://m.edsoo.ru/7f41837c
24 XUMUYECKUE CBOMCTBA yriepoa, bubnuorexa [JOK
KpPEMHHUS M UX COCTUHEHUHN https://m.edsoo.ru/7f41837c
o5 [IpumeneHne BaxKHEUIINX bubnuoreka [IOK
HEMETAJJIOB U X COCIUHECHUN https://m.edsoo.ru/7f41837c
O06o00IIcHNE B CHCTEMAaTH3aLIHS
3HaHui 1Mo Teme «Hemerampy.
26 Brrauciienus 1mo ypaBHEHHSIM bubmorera [JOK
P 5 https://m.edsoo.ru/7f41837c
XUMHUYECKUX PEAKIUi 1
TEPMOXUMHYECKUE PACUETHI
[IpakTuueckas pabora Ne 3.
bubnuoreka [JOK
27 «Perrenne 3KCIepUMEHTAIBHBIX 33124
" | https://m.edsoo.ru/7f41837¢c
no teme "Hemeramas"»
08 KonTponpHast paboTa o Temam 1 bubnuoreka [IOK

«Metamaey U «Hemetamibl»

https://m.edsoo.ru/7f41837c
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Heopranuueckue u opranuyeckue

29 KucinoTel. Heoprannyeckue u 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OpraHUYEeCKHUE OCHOBAHUS
AmpoTepHBIC HEOPTaHUYECKHE U
30 OPraHUYECKUE COCIUHEHUS. 1 bubnuorexa [JOK
I'eHeTnueckas CBsI3b HEOPraHUYECKUX https://m.edso0.ru/7f41837c
Y OPTaHUYECKUX BEIIECTB
Ponps xumuu B obecrieueHuun
31 3KOJIOTUYECKOM, SJHEPreTUYECKON 1 1 bubnuorexa [JOK
MUIIEBON O€30TTaCHOCTH, Pa3BUTHHU https://m.edsoo.ru/7f41837c
METUTTAHBI
[IpencraBnenus: 06 0OMMUX HAYYHBIX
32 n;)m):unnax HpOMBIHIJ'ICHHOFqu 1 bubamorexa [JOK
. https://m.edsoo.ru/7f41837c
MOJIy4EHUs] BaKHEHIIINX BEIIECTB
33 YenoBek B MUpE BEMIECTB U 1 bubnuoreka [IOK
MaTepuaaoB https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
34 XM 1 3/10pOBbE HEA0BCKA L https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 34 5

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YUHEHUKA

Xumus: bazoBeiit yposensb: 10 kinacc: yueonuk / B.B. Epemun,H.E.Ky3bpmenko, B..Tepenun, A.A. J{po3nos,
B.B.Jlynun; noxg pen.B.B.Jlynuna.-uzn.M.:/Ipoda,2019r

Xumus: bazoBeiit ypoBensb: 11 kiacc: yueonuk / B.B. Epemun,H.E.Ky3pmenxo, B..Tepenun, A.A. J{po3nos,
B.B.Jlynun;nox pen.B.B.JIynuna.-u3a.M.:Ipoda,2019r

Tabmuup: [lepuoauueckas cucrema xumuieckux nemeHToB .M. MenneneeBa

Tabnuua pacTBOPUMOCTH

METOJINYECKHUE MATEPHAJIBI J1JII YYUTEJA
MeTtoaudeckue mocoous as yuntens.pdf
https://iro-49.ru/wp-content/uploads|2023/04/Xwumus -6a30Bblif ypoBeHb. Peanmsamms TpedoBanus ®I'OC

MU DPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
https://educont.ru/?utm source

https://resh.edu.ru/
https:// uchi.ru/
https://www.jaklass.ru/

43


https://iro-49.ru/wp-content/uploads|2023/04/Химия%20-базовый%20уровень.%20Реализация
https://educont.ru/?utm_source

44



45



