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[MTOACHUTEJIBHA A 3AIINCKA

[Iporpamma 1o XMMUM Ha ypOBHE CpeIHET0 001Iero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUs (deaepalibHOW 00pa3oBaTEIbHON MPOrpaMMbl CPETHETO
obmero ooOpazoanusi (POIl COQO), npencraBieHHblx B DeneparbHOM TOCYIapCTBEHHOM
obpazoBatensHOoM crapaapre COO, ¢ yuérom Konueniuu mpenojaBaHus yueOHOTO Mpeamera
«Xumus» B o0Opa3oBaTeNbHBIX opraHu3auusax Poccuiickoit ®enepanuu, peanru3yrOIUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMBbI, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopshxenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MporpaMMbl MO XHWMHH, K OIPEAEICHUI0 OO0IIen
CTpaTeru 0O0y4eHHsI, BOCOHUTAHUS U Pa3BUTHS O0yUaIOLIUXCSl CPEICTBAMU yueOHOIO MpeaMeTa
«Xumust» nas 10-11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIETITYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJNEH, COAEp)KaHUs, pe3ylIbTaTOB OOyYeHUS H
TpeOOBaHUH K YPOBHIO MOATOTOBKU BBIITYCKHHKOB.

Xumudeckoe oOpa3oBaHHE, TIOJydaeMO€ BBIMMYCKHUKAMH  0011e00pa3oBaTeIbHON
OpraHM3aliy, SBISETCS HEOThbeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpILAIONIMM 3TallOM pPEAlM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIFOUYEBBIX
[IEHHOCTEW, MNPHUCYIIUX LEJIOCTHON CHUCTeME XHMHYECKOTo 00pa3oBaHUsA. OTH LEHHOCTH
KacaloTcs MO3HAHMSI 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS MHPOBO33PEHUS U OOIIEH KYJIbTYphI
YelloBeKa, a TakKe ODKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/J0pPOBbIO H
npupoaHoil cpene. Peanusyercs xuMuyeckoe oOpazoBaHue 00YJalOIUXCs HA YPOBHE CPEIHEr0
o0rmiero oOpa3oBaHMs CPEACTBAMHU YU4EOHOTO IMpenMeTa «XUMHs», COIep)KaHhe U MOCTPOSHHE
KOTOpPOTO ONpEeNeieHbl B MporpamMme MO0 XUMHUU C Y4ETOM cCHeuupuKd HayKu XUMUH, €€
3HA4YeHUS B MO3HAHUU MPHUPOJABI U B MaTepUaTbHON KU3HU OOILECTBA, a TAaKXkKe ¢ y4ETOM OOIINX
Heseil ¥ MPUHIUIIOB, XapaKTePU3YIOUNX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEHEr0 OOIIero
oOpasoBanus B Poccuiickoit @enepannu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0COOYyI0 poJib B COBPEMEHHOI
[IMBWJIN3AIMU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuanbHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJ B
(dbopMHpOBaHUE PAIIMOHATILHOTO HAYYHOTO MBIIUIECHHS, B CO3JJaHKE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarolleM MUpe KaK O €IMHCTBE MPHUPOJIBI M YeloBeKa, KOTopoe (OpMUPYETCS B XUMHUH
Ha OCHOBE MOHHMMaHHS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOILIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHo B3auMOJEHCTBYS C JPYrUMH €CTECTBEHHBIMH HayKaMH, XHMHUS —CTaja

HEOTHEMJIEMOI 4YacThbI0 MHMPOBOHM KYJIBTYpPbI, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO TpyJa H



KU3HU Kakaoro uieHa oOuiectBa. CoBpeMeHHash XUMUSI KaK HayKa cO3HWAaresibHas, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBlieHa Ha pPEIICHHE INI0OAIbHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHSA
YEeJIOBEYECTBA — CHIPhEBOM, DHEPreTHUECKOM, NHIINEBOH, JKOJIOTHYECKOW O€30MacHOCTH H
OXpaHbI 3JOPOBBS.

B cooTBercTBHMM ¢ OOHNIMMHU MENSIMH W TMPUHIMIIAMH CPEIHETO 00IIero oOpa3oBaHUs
conepxanue npeamera «Xumusi» (10-11 kiaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYYalOMIMXCs, HEOOXOJUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIIMYMA,
MPOJOHKEHUSI 00pa30BaHUsl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocraBnsromuMu  npeaMera «XuUMHUsS» SIBISIIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMU» 1 «OO011asi 1 HeOpraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUSI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HaHUU 110 HEOPTaHWYECKOM XUMUU (C BKIIOYEHHEM
3HaHWN W3 O0IIeld XUMHH) U OpraHuYeckord Xxumuu. PopMUpOBaHWE JTAHHOW CHCTEMBbI 3HAHUN
Opyd HM3Y4YEHHUU TMpeaMeTa OOEeCIeYrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.

CrtpykTtypa conepkanus KypcoB — «Opranudeckas xumusi» 1 «OO01as 1 Heopranuyeckas
XUMUS» chOpMHUpOBaHA B MpOTpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO IMOAXO0/Aa K MU3y4YEHHUIO
yuyeOHOro MaTtepuasia M OOyCJOBJIEHA HCTOpPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMNA Ha
ONpPEIEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYEeCKOM XHMMHMHM BEILIECTBa
paccMaTpuBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUH CTPOECHUS OPraHWYECKHUX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX U IJIEKTPOHHBIX MPEACTABICHUN O CTPOCHHUM BELIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAlOTCA B PAa3BUTHU — OT YIJIEBOJOPOJOB O
CJIOKHBIX OMOJIOTHUECKM AaKTHBHBIX COEIMHEHHH. B Kypce OpraHndyeckoidl XUMHHM MOJY4aroT
pazBuTHe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTIO 00IIEro 0oOpa3oBaHUs TEPBOHAYAIBHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrJoM 3peHusi B mpeamere «XuMHS» 0a30BOTO YPOBHsS paccMaTpUBaeTCs
M3YYEHHBIII Ha YpPOBHE OCHOBHOTO 00IIero oO0pa3oBaHMsI TEOPETHUYECKH MaTepuanl u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOHN peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckasi XUMHsS» O0OyUYalOIIMMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HAThH
3HaYeHHE NEPUOJUYECKOr0 3aKOHAa C OOIIETEOPEeTHYECKUX M METOHOJIOTMYECKHX IO3ULUH,
Iy0Ke TOHSATh HCTOPUYECKOE HM3MEHEHHE (YHKIIMI STOTO 3akoHa — OT 000O0Imaromer 10
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

EnuHas cucrema 3HaHUN O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOKMCTBAX U

IMPUMCHCHUH, a TAKKC 0 XUMUYCCKUX PCAKIUAX, UX CYIIIHOCTHU U 3aKOHOMCEPHOCTAX NPOTCKAHUSA



nononHsieTcss B Kypcax 10 w11 KiaccoB 3yneMeHTaMH COAEpP)KAHUSA, HWMEIOIIUMHA
KYJBTYpPOJOTMYECKUI M TPHUKJIATHON XapakTep. OTH 3HAaHUS CIIOCOOCTBYIOT TOHUMAHHUIO
B3aMMOCBSA3M XMMHHM C JIpYTMMHM HayKaMM, pacKpblBalOT €€ posib B IIO3HABaTEIbHOM U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBKEHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPHIOKEHUH XUMHUU, TOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MPOOIeMax, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTH €€ IS MOTIOJHEHHs 3HAHUMN, pelleHus
WHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
yuebHoro mpenmMera « XUMUS» JaHHOTO YPOBHS M3Yy4€HHUs OPUEHTHPOBAHO Ha (hOpMHUpOBAHUE Y
00y4aromuxcst MUPOBO33PEHYECKON OCHOBBI Il TIOHUMAaHUS (PUIOCOPCKUX HIEH, TaKuX Kak:
MaTepHaIbHOE eIMHCTBO HEOPTraHUYECKOT0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IO3HABAEMOCTh MPUPOIHBIX SIBIECHUN MTYTEM HKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUM MEXIy HOBBIMU (paKTaMU U TEOPETHUECKUMHU MPEANOChUTKAMH,
OCO3HAHHME POJM XMMHUHU B PEIIEHUH HKOJOTHUECKUX MpoOieM, a Takxke MpobieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTEpUaJIOB.

B muiane pemieHust 3amad BOCIHMTAHUSA, Pa3BUTHS W COLMAIM3ALMU  OO0y4aroUIuXxcs
INPUHATBIE MPOrpaMMOM IO XMUMHUHM MOAXOAbl K OIPEACIICHUIO COJAEpkKaHUS U IOCTPOEHUs
npeaMeTa IpeaycMaTpuBaoT (OPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX IEHCTBHM, MMEIOIIUX
0a30Boe 3HAUCHHE JUISl PA3IMYHBIX BHIOB JAEATEIBHOCTU: PELICHHUs NMPOoOIieM, TIOMCKa, aHAIN3a 1
00paboTtkn wHOpMaIUK, HEOOXOMMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCIIEI0BATENBbCKON IEATEIbHOCTH, 3aHUMAIOIIEH BA&XKHOE MECTO B ITIO3HAHUM XUMHUH.

B mpakTuke npenogaBaHus XMMUU KaK HAa ypOBHE OCHOBHOT'O O0IIEro o0Opa3oBaHusl, TaKk U
Ha ypOBHE cpeaHero oomero oOpa3oBaHUS, NPU  ONpPEACNCHHH COAEPIKAaTEIbHOU
XapaKkTePUCTUKHU LeJed HM3y4eHHs NpeIMeTa HalpaBiIC€HUEM IE€PBOCTENEHHON 3HAYUMOCTH
TPalIWLMOHHO TMpHU3HAETCS (OPMUPOBAHHE OCHOB XHUMHUYECKOM HayKh Kak oO0riactu
COBPEMEHHOI'0 E€CTECTBO3HAHUS, INPAKTUYECKONW [EATEIbHOCTH YEJIOBEKA M KaK OJHOI0 U3
KOMIIOHEHTOB MHpPOBOH KyJibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPENIETCHUIO LIeJIEH U3YUYEHUS ITPEAMETA SIBJISETCS BIIOJIHE ONPABIaHHBIM.

CornacHo NaHHOW TOYKE 3PEHMS IVIABHBIMM LEISIMU HU3YyYEHHs NpeaMera «XHUMHsS» Ha
6a3oBoM ypoBHe (10 —11 xJ1.) ssBASIOTCS:
dbopMUpOBaHHE CUCTEMBbl XMMHUYECKHX 3HAHUN KaK BaKHEHIIEH COCTABISIIONICH €CTECTBEHHO-
HAayYyHOW KapTHHBI MHpa, B OCHOBE KOTOPOI JeXKaT KIIOYEBbIE MOHATHUS, (PyHIAaMeHTaIbHbIE
3aKOHbl M TEOPUM XHMHHU, OCBOCHHME S3blKa HAyKH, YCBOCHHME M IOHUMAaHUE CYIIHOCTHU
JOCTYITHBIX 0000IIEHHI MHUPOBO33PEHYECKOI0 XapaKTepa, O3HAKOMJIEHHE C MCTOpHEeH uX

Pa3sBUTUA U CTAHOBJICHUA,;



dbopMupoBaHHEe W pa3BUTHE MPEICTAaBICHUM O HAyYHBIX METOJaX IIO3HAHUS BELIECTB U
XUMHUYECKHX pPeaKInui, HEOOXOAUMBIX s MPUOOPETCHHUS] YMEHUW OPHUEHTHPOBATHCS B MHPE
BEIIECTB M XUMHUYECKHX SIBICHUN, HMEIOIIUX MECTO B TPHPOJAE, B TNPAKTHUECKOH U
MMOBCEAHEBHOM KU3HU;
pa3BUTHE YMEHHMH M CIIOCOOOB JAEATEIbHOCTH, CBA3aHHBIX C HAOMIOJACHHEM U OOBSCHEHUEM
XUMHYECKOT0 HKCIIEPUMEHTa, COOTIOICHUEM TIPABHII OE30IMaCHOTO OOPAIEHUS C BEIIECTBAMHU.

Hapsiny ¢ atum, comepikarenbHas XapaKTepUCTHUKA MeNied M 3a7a4 U3Y4YCHHsI MpeaMeTa B
IporpaMMe 1o XMMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHOPUTETAMU
B CHCTeMe cpemHero obmero obOpazoBaHusi. CerogHs B TPENOJaBaHUM XUMHUU B OOJbIICH
CTETIICHH OTAAETCS TPEANOUYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJEpKaHusi OOydeHwus,
OpUEHTUPOBAHHOW Ha TIOJATOTOBKY BBIMMYCKHHKA O0OIIE00pa30BaTeIbHON  OpPTraHU3AINH,
BIIAJICIONIETO HE HAOOPOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJYYEHUS 3HAaHWN U NPUMEHEHUS WX B PEaJbHOW JKU3HU ISl pelIeHUs
MPAKTUYECKHX 3a7ad.

B cBs3u ¢ aTUM mpu uW3ydeHWHM mnpeaMmera «XWMHS» JOMUHUPYIOIIEE 3HAYCHHE
NpUOOPETAIOT TaKue 1IeNIU U 3a7a4u, KakK:

ajanTanus OoOydYaloIIMXCS K  YCJIOBUSM JUHAMHUYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMUpOBaHHE WHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHSTHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;

dbopmupoBaHHe y OOYYaIOIMIUXCS KITIOUEBBIX HAaBBIKOB (KJFOUEBBIX KOMIIETEHITUN),
UMEIOIINX YHHUBEPCAIbHOE 3HAUYCHUE JJISl PAa3IMYHBIX BHUJIOB JIEATEIHHOCTH: PEHICHUS MTPOOIIeM,
[IOWCKa, aHamm3a u 00paboTKM WHPOpPMALMHU, HEOOXOMUMBIX s HPUOOPETEHHUS OIbITa
NEeSTENIbHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXkKe Ui OLICHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEy;

pa3BHUTHE MMO3HABATEIHHBIX MHTEPECOB, NHTEIEKTYAIBHBIX H TBOPYECKHX CIOCOOHOCTEH
00ydJaronumxcsi: CIoCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIE 3HAHUSA 10 XHUMHHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BAaTh COBPEMEHHbIE NH()OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA ¥ aHaliu3a y9eOHOW U Hay4YHO-TIOMYIIpHON WH(DOPMAIMA XUMUIECKOTO
COJIePKaAHUS;

dbopMupoBaHUEe U pa3BUTHE Y O0YYAIOLIUXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBILUICHHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B

YaCTHOCTHU, IPU TNIAHUPOBAHUU U IMPOBCACHUN XUMHNYCCKOT'O SKCIICPUMCHTA,



BOCHHUTaHHE y OOyJarommxcsi YOeXIEHHOCTH B T'YMAaHHCTHYECKOW HalpaBICHHOCTH
XHUMUHM, €€ BaXHOW pOJIM B  pEHICHMH [IOOAIBHBIX  MPOOJIEM  PalMOHAIBHOTO
IPUPOIONIONIB30BAHNSA, TIOMOJHEHUS SHEPreTUYECKUX PECYpCOB U COXPaHEHHs MPHPOIHOTO
paBHOBECHS, OCO3HAaHUS HEOOXOAMMOCTH OEpeXHOTO0 OTHOIICHHWS K NPUPONE U CBOEMY
37I0POBBIO, @ TAK)KE NMPUOOPETEHNUS OIBITA WCIOIB30BaHMS TOIYYCHHBIX 3HAHUM [UIS TPUHSTUSL
IPaMOTHBIX PEIICHUH B CUTYallUsIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMU.

B yueOHOM miaHe cpemHero obOiiero oOpa3oBaHus mpeamer «XuMus» 06a30BOTO ypOBHS
BXOJIUT B COCTaB IMpeAMETHOM 00macTn «EcTecTBeHHO-HAayYHbBIE IPEAMETHI.

OOmiee 4nciio 4acoB, OTBEACHHBIX JUIA M3YYCHHS XMMHHU, Ha 0a30BOM YPOBHE CPEIHETrO
obmero obpaszoBanusi, coctaBisier 68 dacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11

kiacce — 34 gaca (1 yac B Hefieno).



COJEPXAHUE OBYUYEHUA 10 KIIACC
OPITAHUYECKASA XUMUA

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUH

[TpenmeT opranuyeckoil XUMuu: €€ BOZHUKHOBEHHUE, Pa3BUTHE U 3HAUYECHUE B IMOJIYyUYEHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopust CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE TOJOXKeHUA. CTpyKTypHble (DOpPMYIJBI OpraHWYECKHX BemecTB. [ omoiorus,
n30Mepus. XUMHUUECKas CBSA3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccudukaluu  OpraHMyeckux  BemecTB.  Homenkiarypa
OpraHMYECKUX COEIMHEHUN (CHUCTeMaThyecKkas) W TPHUBHAIbHbIE HA3BaHUA BaKHEUIINX
IIpEJICTaBUTENIEN KJIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3Y4YEHHs BELIECTB U MX MPEBPAILECHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHUYEeCKUX BEIECTB M MaTepHajllaMd Ha WX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpraHMYECKUX BEIIeCTB, HAOMIOACHHE U ONUCaHHE JEMOHCTPAIMOHHBIX OIBITOB IO
IPEBPAICHUIO OPTaHUYECKUX BEIIECTB IPH HarpeBaHUH (TUIaBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

YrieBoxopoasl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTUYECKUH psAln. MeTaH M 3TaH — MNPOCTEUIINE
IPEJCTaBUTENIN aJKaHOB: (U3MYECKWEe W XHMHUYECKHE CBOMCTBA (peakuuH 3aMelleHus u
TOpEHMS ), HAXOXACHNUE B IPUPOJIE, TIOJTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI pAll. DTUIEH U NPONWIEH — MPOCTEHUIINE
MPEJICTAaBUTENIN AJIKEHOB: (U3MYECKHEe W XUMHUYECKHE CBOMCTBa (peakuuu TUIPUPOBAHMUS,
raJIOrT€HUPOBAHMUSL, THAPATALIMH, OKUCIICHUS U TIOJMMEpPU3allin ), OJydeHHe U TPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u metmnOyranuen-1,3: crpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). IlonydeHnne cuHTeTHYECKOro KayuyKa U PE3UHBI.

AJKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKHH psaA. AleTuieH —
MPOCTEUIINIA TTPEICTABUTENb ATKUHOB: COCTAaB, CTPOCHHE, (DU3NIECKHE U XUMUYECKHE CBOHMCTBA
(peakuuu THAPUPOBAHUS, TATIOTCHUPOBAHMS, THAPATAIINH, TOPSHHSI ), TOTydeHUE U IIPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE M XMMUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJydeHHE M NpUMEHeHue. Tonyon. cocmas, cmpoeuue,
@uszuueckue u xumuueckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAanUs), NoiyyeHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJAaMH,
MPUHAISKALMMHI K Pa3IMYHBIM KJlaccaM.

[TpuponHble UCTOYHUKU YriIeBOAOpoa0B. [IpuponHblil ra3 u momnyTHble HEPTSIHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrnocoObl mepepabOTKM HEPTH: TEePEroHKa, KPEeKUHT
(TepMUYECKHiA, KaTaTUTHYeCKHii), muponu3. [IpoaykTsl mepepaboTku HeTH, UX MIPUMEHEHHE B

IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH YToJib ¥ MPOIYKTHI €r0 NepepadoTKH.



OKclepUMEHTAIbHbIE METO/bl MU3YUYEHHUs BELIECTB U UX IPEBPALLCHUI: O3HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydyKoB U pe3uHbl, Koyutekiuu «HedTs» 1 «YTonbpy», MOJAenTupoBaHue

MOJIEKYJ YTJI€BOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, MPOBEIECHUE NPAKTHYECKOW PaOOTHI:

IIOJIyYEHHUE 3TUJICHA U U3YYECHHE €ro CBOUCTB. Pacd€rHble 3amaun.

Bbluncnenuss 1mo ypaBHEHHIO XUMMUYECKOW peakuuu (Maccbl, 00BbEMaA, KOJIMYECTBA
MCXOJIHOTO BEILECTBA MJIM TMPOJYKTAa PEAaKIMH IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/HBIX BELIECTB WM POAYKTOB PEAKIINH).

Kucnoponconep:xamue OpraHn4ecKue COeAMHEHUS

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHON M 3TaHON: CTpPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOJAaMHU, TOPEHHUE),
npuMeHeHHne. BogopoiHble CBSI3M MEXAY MOJIEKYJIaMu cUpTOB. JleificTBrEe METaHOIA U 3TaHOJIA
Ha OpPTraHU3M YEJIOBEKA.

MHoroatoMHble CHMPTHL. OTUICHIVIMKOIb M TJIMLEPUH: CTpPOEHHe, (U3HYECKHEe U
XUMHYECKHE CBOMCTBA (B3aUMOAECUCTBHE CO IIETOYHBIMUA METaNIaMHU, KaYECTBEHHAs pEaKLIUsl Ha
MHOIOaTOMHBIE cHUpPTHI). JleficTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riunepuHa u
TWIEHIIMKOIA.  DEeHON: CTpOeHHE MOJEKyJbl, (U3NYECKHEe U XUMHUYECKHUE CBOMNCTBA.
Toxcuunocts denona. [Ipumenenue denona.

Anpnerunpl M kemouwvl. DOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XUMHYECKHE CBOWCTBA (PEAKIMM OKHUCIIEHUS W BOCCTAHOBJICHUS, KAauECTBEHHBIC PEAKIUM),
IIOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseabHbIe KapOOHOBBIE KMCIOThl. MypaBbuHasi M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKre 1 XUMHUUECKHE CBOMCTBA (CBOMCTBA, 00IIME IS Kiacca KUCIIOT, PEaKIHs
TepuUKaMK), TOoNydyeHHe U mnpuMeHeHne. CTeapuHOBas W OJEMHOBAs KHCIOTHl Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblga Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
ux Moromee aeiictsue. CnoxHble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponns
cl10kHBIX 3¢(upoB. XKupsl. 'naponus xupos. [Ipumenenue xupos. bruonorudeckas poib KUPOB.

VYrneBoasl: cocTaB, KIIacCU(pHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJMcaxapuabl). ['moko3a —
IPOCTEHIINA MOHOCaxapua: OCOOEHHOCTH CTPOEHHSI MOJIEKYJbl, (U3NYECKHE M XUMHYECKHE
cBoiicTBa (B3aummojeicTtBue ¢ tuapokcunom Menu(ll), okmcieHne amMMUadyHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBiIEHHE, OpOXKEHHE TIIOKO3bl), HAXOXAEHWE B MPUPOE,
npuMeHeHue, Ouonoruueckas poib. @orocunre3. pykro3a Kak H30Mep TIIFOKO3BI.

Kpaxman m nesmnronosa Kak nNpupoassle noaumepsl. CTpoeHne Kpaxmalla U IIEeJUTFOJIO3bI.
dusnyeckne ¥ XMMUYECKHE CBOMCTBA KpaxMmaisa (TUAPOJIN3, KAYECTBEHHAs! pPeaklusl C HOJO0M).
OKCHEpUMEHTAIbHBIE METOAbl H3Y4YEHHMs BEIIECTB M HX I[PEBpPALCHUIl: IPOBEICHHUE,

H3.6JIIOI[CHI/IC U ONHMCAaHUC JCMOHCTPALIMOHHBLIX OIIBITOB: TOPCHUC CIHHUPTOB, KAUYCCTBCHHLIC



peakIu OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaom wmeau(ll)), mMHOroaTOMHBIX
cnupToB (B3aumojeiicTBue rmiepuHa ¢ ruapokcunom menu(ll)), anpaerumoB (okucieHue
aMMHUaYHBIM pacTBopoM okcuga cepebpa(l) u rumpoxcumom wmenu(Il), B3ammopelictBue
KpaxMajga C HWOJOM), TPOBEACHHUE MPaKTUUECKOW pabOThl: CBOWMCTBA pacTBOpa YKCYCHOU
KucaoThl. PacuérHble 3a1aun.

Bbuncnenuss mo ypaBHEHUIO XHMHYECKOM peakuuu (Macchl, 00bEMa, KOIMYecTBa
MCXOJIHOTO BEIECTBA MJIM TMPOJYKTAa PEAaKIMH IO M3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 HUCXOIHBIX BEIIECTB WJIM IMPOIYKTOB peakuuu). A30Tcoiepikalliue OpraHHuuecKue
COeIUHEHUSI. AMUHOKHUCIOTHI Kak amMQoTepHble OpraHuveckue coequHeHus. Pusznyeckue u
XMMUYECKHE CBOWCTBA AMHUHOKHUCIOT (Ha mpuMepe IHiMHa). buosornueckoe 3HauYeHHE
amuHOKHCIOT. [lenTuapl. benku kak NOpUPOAHBIE BBICOKOMOJEKYJISIPHBIE COEIUHEHUS.
[lepBuuHasi, BTOpUYHAs M TPETUYHAS CTPYKTypa OEIKOB. XHWMHUYECKHE CBOWCTBA OCIIKOB:
TUAPOIIN3, AeHATypallns, KaYeCTBEHHbIE PEaKIIMK Ha OEIIKU.

DKCTepUMEHTAIbHBIE METOJIbI M3YYCHHUS BEIIECTB U WX MPEBPALCHUI: HAONIOJCHUE U
OMKCAaHNUE JCMOHCTPALMOHHBIX OIBITOB: JCHATypalus OENKOB MpPH HarpeBaHUU, I[BETHBIC
peakuun OenkoB. BeicokomonekynspHble  coenuHeHHs ~OCHOBHBIE TIOHATHUS — XUMHH
BBICOKOMOJIEKYJISIPHBIX ~COEIMHEHUN: MOHOMEp, IOJIUMEp, CTPYKTYpPHOE 3BEHO, CTENEHb
NoJIMMEpU3alMU,  CpedHsAss  MOJeKyispHas  Macca.  OCHOBHbIE  METOABI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOIMMEPHU3ALUS U MTOJUKOHACHCAIHS.

DKCcrepuMEHTAIbHBIE METO/Ibl M3YUYEHHS BEIIECTB W MX MpPEBpAllleHUN: O3HAKOMIIEHHUE C
o0pa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBSI3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€d MU M3Y4EHMM opraHmyeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, Tak W
MOHSITHUM, SABJISIOIIUXCS CHCTEMHBIMH JIJIS1 OTJENBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO LIHUKJIA.
OO0mue ecTecTBEHHO-HAyYHbIC TOHATHS: SBJICHHE, HAYYHBIH (DAKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHanmu3, CHUHTe3, Kiaccu(uKalus, MEePUONUYHOCTb, HAONIOJCHHE, M3MEPEHHE, SKCIIEPUMEHT,
MonenupoBanue. dusmka: MaTepus, SHEprus, Macca, aroM, DJJEKTPOH, MOJIEKYIa,
SHEPreTUYeCKHil YpOBEHb, BEIECTBO, TeJIO, OO0BEM, arperaTHoe COCTOSHHUE BELIeCTBa,
dbusznyuecKkrue BENMYMHBI U €IUHHIIBI UX HU3MepeHus. buonorus: kierka, opranusM, Ouocdepa,
oOMeH BellecTB B OpraHm3Me, (QOTOCHHTE3, OMOJIOTMYECKH aKTHUBHBIE BellecTBa (Oemku,
VIJIEeBOIBI, KUPBL, (epMentsl). [eorpadus: MuHEpasibl, TOPHBIC TMOPOJIbI, IOJE3HbBIE
HCKOMaeMble, TOIUIMBO, pecypchl. TeXHOMOrus: MUIIeBble MPOIAYKTHI, OCHOBBI PAaIlIOHATIHHOIO
MUTaHUS, MOIOIIKUE CPEACTBA, JICKAPCTBEHHBIE M KOCMETHMYECKHE Mpernaparbl, MaTepuaibl W3

HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.



11 KITACC OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernueckne OCHOBBI XMMHM XHUMHUYECKHH 31€MEHT. AToM. Slapo aTtoma, M30TOIBI.
DnexkTpoHHas 00070YKa. DHEpreTuyeckue ypoBHH, MOJYpOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeesieHns 3JEKTPOHOB IO OpOUTalAM B aTOMax 3JEMEHTOB
MEPBBIX YETHIPEX MEPUOJO0B. DIEKTPOHHAS KOH(UTYpALIHs aTOMOB.

Ilepuonnueckuit 3axkoH u llepuoguyeckas cucrema xumuueckux odiemeHtoB I, H.
MengaeneeBa. CBA3p NEpUOAMYECKOrO 3akoHa M llepnoanueckoil cHCTEMBl XUMHUYECKUX
sneMmeHToB JI. . MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CII0KHBIX BEIIECTB
10 TpyNIaM U nepruojam. 3HaueHHEe NEPUOANYECKOT0 3aKOHA B Pa3BUTUH HAYKU.

Crpoenue BemiecTBa. XHMHUYECKass CBs3b. BHIIBI XUMHUYECKOM CBSI3M (KOBaJEHTHAas
HEeMnoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOM
XUMUYECKON CB3M (OOMEHHBIH W JOHOPHO-aKIeNTOPHBIN). BomopoaHas cBs3b. BajaeHTHOCTS.
DneKTpoOoTpULATENbHOCT. CTeNeHb OKUCIEHUs. FIOHBI: KAaTHOHBI M AHHOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa
BellleCTBA. THUNBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWCTBA BEHIECTB OT THIA
KPUCTAJUIMYECKON PEIIETKH.

[TonsTne o qucnepcHeIX cucremMax. MicTMHHBIE U KOJIJIOUIHBIE pacTBOpbl. MaccoBas n10is
BEIIECTBA B pacTBOPE.

Knaccudukanmuss HeopraHnyeckux coenuHeHuid. HomeHkIaTypa HEOpraHWYECKHUX
BEIECTB. ['eHeTnyeckas CBs3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANMX K PA3TUYHBIM
KJ1accam.

Xumnueckass peakuus. Kiaccupukamus XMMHUYECKUX peakiuil B HEOpPraHMYecKon u
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUsI MACCHI BEUIECTB, 3aKOH COXPAHEHHMS U MPEBpPALICHUS
SHEPIUH NPU XUMUYECKUX PEAKIUSAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (pakTopoB. OOpaTHMbIE PEAKIIHH.
Xumunueckoe paBHOBecHe. DakTOpbl, BIUSAIOIINME HA COCTOSIHME XUMHYECKOI'O PAaBHOBECHSL.
[Tpuniun Jle larensbe.

OnektponauTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauTsl. Cpena BOIHBIX
pacTBOpOB BEILECTB: KUCIasl, HEUTpaIbHasl, IET0YHAasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BELIECTB M HX MPEBPALIECHUN: JTEMOHCTpAIUs
tabmui «lleproguyeckas cuctema xumuueckux smeMeHToB J[. M. MenpaeneeBay, u3ydeHue
MoJeNell KPUCTAUTMYECKUX PpeIIETOK, HaOJIOJCHHEe W ONUCAaHHE JIEMOHCTPAIlMOHHBIX H

7a00paTOPHBIX OMBITOB (pa3joXKEeHHE MEPOKCHAa BOAOPOJAa B MPHUCYTCTBUU KaTalnW3aropa,



ONpeNIETIEHUE CPellbl PaCTBOPOB BEIIECTB C NMOMOILIBIK YHHUBEPCAIBHOTO MHAUKATOPA, PEAKLUU
HMOHHOTO OOMeHa), MPOBEICHHE MPAKTUYECKOH paboThl «BnusHUe pa3nuyHbIX (DaKTOpOB Ha
CKOpPOCTb XUMHUUYECKOU peakuuun». PacuérHele 3agauu.

PacuéTel M0 ypaBHEHUSIM XMMHUUYECKUX PEAKIIMiL, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHS «MACCOBAsl 10JIs1 BELIECTBAY.

Heoprannueckas xumus

Hemeramnel. Ilomoxenue HemeramioB B Ilepuonnueckold cUCTEME XUMHUYECKHUX
anementoB JI. M. MenneneeBa M OCOOCHHOCTH CTpOEHHUST aTOMOB. (DU3MYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETAUIOB (Ha IPUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XUMHUYECKHE CBOMCTBAa BAXKHEMIIMX HEMETAJUIOB (TaJIOTEHOB, cepbl, a3ota, (ocdopa,
yIiepoJia U KpeMHUsI) U UX COCAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIIUX KUCIIOT, BOAOPOIHBIX
COCTMHECHUH).

[IprMeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHU.

Meramnsl. Ilonoxenue meranos B [lepruoauyeckoit cucteMe XUMUYECKUX 2JIEMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI04E€K aTOMOB MeTaiioB. OOmue
¢dbuszndeckue cpoiicTBa MeTauioB. CIIaBbl METa/UIOB. DJIEKTPOXUMHYECKUHN Psifl HaNPSIKEHUH
METaUIOB. XMMHUYECKHE CBOMCTBA BAXXHEUIIUX METAJJIOB (HATPUM, Kadui, KaJbI[Ud, MarHwi,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mmue criocoObl MoTy4YeHus: MeTaluioB. [[puMeHeHrne MeTalIoB B OBITY U TEXHHKE.

OKCIIEpUMEHTAJIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBpAICHUI: H3y4YeHUE
KOJUIeKIMU «MeTajuibl U CIJIaBbl», OOpa3lOB HEMETAJIOB, PEIICHHE SKCIepUMEHTAIbHBIX
3ama4, HaONIOJICHWE W  ONHCAaHWE JEMOHCTPAIMOHHBIX ¥  JIADOPAaTOPHBIX  OIBITOB
(B3auMOJICHiCTBHE THUIAPOKCHIA ATIOMUHHUS C PAacTBOpPaMH KHCIOT W IIEJIO0Yel, KauyeCTBEHHBIC
peakuuy Ha KaTUOHBI MeTauioB). PacuérHble 3a1aun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacdEéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUHU, €CIIU OJHO U3 BEIECTB UMEET NMPUMECH. XUMHUS U
JKA3Hb Ponp xumMum B 0O€CEUeHHHM JKOJOTHYECKON, HHEPreTHUYECKOW | IHUIIEBOM
0€30MacHOCTH, PAa3BUTUM MeOUIMHBL. [lOHATHE O HaydHBIX METOJaxX IO3HAHHS BELIECTB U
XAMHUYECKUX PEaAKIUM.

[IpencraBnenuss o0 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIIUICHHOTO IOTYYCHHS
Ba)KHEUIIINX BEIIECTB.

YenmoBek B MHUpE BEUIECTB M MAaTEpPHANOB: BAXKHEHIINE CTPOUTEIbHBIE MAaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTepHUalibl, KPacku, CTEKJIO, KepaMHKa, MaTepHalibl ISl SJIEKTPOHUKH,

HaHOMAaTepHaJIbl, OPraHMYECKUE U MUHEPAIbHBIE yIO0PEHUSI.



XUMHS U 310pOBbE YEJIOBEKA: MPABWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX IPENaparToB,
npaBuiia 6€30MaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HH.

MexnpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU M3ydeHUU OOIIel W HEOPraHWYECKON XUMHH B
11 xnacce ocyuiecTBiseTcs 4epe3 MCIOJIb30BaHUE KaK OOIIHMX €CTeCTBEHHO-HAYUHBIX MOHSTHIA,
TaK M MOHSTHH, SIBISIOUXCS CUCTEMHBIMU I OTACIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAay4YHbIH (hakT, THUIOTE3a, 3aKOH, TEOopHs,
aHaIM3,  CHUHTE3,  KiIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIOIEHUE,  HIKCIEPUMEHT,
MOJIEJITMPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®usnka: Marepus, dHEprus, macca, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HM30TOIl,
PaAMOaKTUBHOCTh, MOJIEKYJa, PHEPreTUUECKUN ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIMYUHBI U €AMHULIBI X U3MEPEHHUSI, CKOPOCTb.

Buonorusi: knerka, opraHu3M, SKocHcTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

['eorpacdusi: MuHepasbl, TOPHbIE IOPOIbI, MTOJIE3HBIE HCKOMA€MbIE, TOTINBO, PECYPCHI.

TexHomorus: XUMHUYECKass  MPOMBIIIIEHHOCTD, METaJULyprusl, MIPOU3BOJCTBO
CTPOUTETBHBIX MaTepHaJoB, CEJIbCKOXO035ICTBEHHOE IIPOU3BOJCTBO, MUIIEBAsI
MPOMBINUICHHOCTh, (papMareBTU4YeCKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IIpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHANIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,

HaHOTCXHOJIOTHH.



IDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XUMHWKU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3VJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOIIMMUCS
mporpaMM CpeaHero oOmiero odpazoBaHUs (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEAMETHBIM).
Hay4Ho-MeToanueckoii OCHOBOW uIsi pa3paOOTKU IUIAHUPYEMBIX PE3YyJIbTATOB OCBOCHUS
IPOrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/.

B cooTBeTrcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOAOM B CTPYKTYpPE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro oOImero o0pa3oBaHUS
BBIJIEJICHBI CJIEYIOIINE COCTABIISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOM TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO; HAIMYHE MOTHUBAIIUHU K O0yYEHUIO;

I[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTMYHOCTH HA OCHOBE KITFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKHUX TP 0a30BOM HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroUIMXcs PYKOBOJCTBOBAaTHCS B CBOEH JEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH LIETOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3oBaHuS;

HaJIMYue TMPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIHOCOOHOCTH CTaBUTh LIENU U
CTPOUTH KU3HEHHbIE TJIAHBI.

JluyHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMera «XHUMHs» JIOCTUTAIOTCS B E€IUHCTBE
yueOHOM ¥ BOCIUTATENILHOM JEATeTbHOCTH B COOTBETCTBUM C T'yMaHHUCTHYECKUMH,
COLIMOKYIIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U HJe€allaMd POCCHUHCKOTO
rpaXAaHCKOTo O0IIecTBa, MNPUHATHIMU B OOIIECTBE HOPMaMH M MpaBWJIaMU TOBEICHMUS,
CIOCOOCTBYIOIIUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YYarOIIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs) OTpakaloT cPOPMUPOBAHHOCTD
ONbITa TIO3HABATENIbHOM M MPAKTHUYECKON JEsTeNbHOCTH OO0y4aromMxcs M0 peaau3aluu
MPHUHSTHIX B OOIECTBE IICHHOCTEH, B TOM YHCIIE€ B YaCTH:

1) rpa>kqaHCKOrO BOCTIUTAHMUS:

OCO3HaHUS O0YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKCHHSI K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE; TOTOBHOCTH K COBMECTHOW TBOPUYECKOH NEATEIHHOCTH IMPHU CO3JAHUU YICOHBIX
MPOEKTOB, pEIICHUH YyYEeOHBIX W T[IO3HABATENbHBIX 33Ja4, BBIIOJHEHUH XUMHYECKHX
9KCIIEPUMEHTOB; CIOCOOHOCTH TOHHMMAaTh W TMPUHUMATh MOTHBBI, HaMEPEHHUs, JIOTUKY H

apryMeHTHI IPYTUX [P aHAJIU3€ PA3IMYHBIX BUAOB yUeOHOU JesITeNbHOCTH;



2) NaTpUOTHUYECKOIO BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOU
XUMUH;

YBa)KEHHUsSI K IPOIECCYy TBOpYECTBA B OO0JIACTH TEOPHM M TMPAKTHUYECKOTO NMPUMEHEHHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHIKEHHUS HAYKH €CTh PE3yNbTaT JUIMTENbHBIX HaOIIOJEeHUM,
KPOTOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MMPAKTHUKOB;

MHTEpeca M TI03HABaTEeNIbHBIX MOTHBOB B TMOJYYEHHH U TMOCIEAYIOIIEM aHajlu3e
UH(OPMALIMU O TIEPETOBBIX TOCTHIKEHUSAX COBPEMEHHOM O0TEUECTBEHHONW XUMUHY;

3) AyXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IMOBEACHMUS,;

CIIOCOOHOCTH OIICHMBAaTh CHUTYalluW, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATH OCO3HAHHBIC PEIICHUs, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE IMOBEJEHUE M IOCTYNKH CBOMX TOBAapUIIeH ¢ MO3UIUi
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITUX MOCTYIKOB;

4) bopMHUpOBaHUS KYJIBTYPHI 3J0POBBSI:

NOHMMaHMU LEHHOCTeH 310poBoro M Oe3omacHoro oOpas3a >KU3HH, HEO0OXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOJrOIeHNsT TPaBWJI 0€30MacHOTO OOpaIleHus] C BEIIECTBAMH B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYJIOBOU JESATEIBHOCTH;

MOHMMAHUS 1EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIOJICH;

OCO3HAHHUS TOCIEJICTBUIl M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyZIOBOTO BOCITUTAHUSA:

KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEI0BATEIbCKONW JeSATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUJAX NESATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE€ B pEIICHWH TNPAKTUYECKUX 33734 COIHaIbHOU
HaNpaBJICHHOCTH (B paMKaxX CBOETO KJjacca, IIKOJbI); HHTepeca K MPAaKTUYECKOMY HU3YUYECHHUIO
npodeccuil pa3IMYHOrO poja, B TOM YHCJIE HAa OCHOBE NMPUMEHEHUS NMPEeIMETHBIX 3HAHHHA 1O
XUMHH; YBaXEHHsI K TPy, JIOISIM Tpyla U pe3ybTaTaM TPYAOBOH AEITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHUIYaJbHOM TpaeKTOpHH 0OOpa3oBaHMUs,
Oyaymieit mpodeccun U peanu3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpeOHOCTEN 00I1IeCTBa;

6) PKOJIOTMYECKOTO BOCIIUTAHUS: KOJIOTUYECKH 11eJIeCO00pa3HOro OTHOUICHUS K MIPUPOJIE,

KaK HCTOYHHKY CYIICCTBOBAHUA )KU3HU HA 3CMJ'IC;



MOHMMAHUS TJI00AILHOTO XapaKTepa YKOJOTHYECKUX MPOoOJIeM, BIUSHUS YKOHOMUYECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOJAHON U COLIMATILHOM CpEbI;

OCO3HaHUS HEOOXOJUMOCTH HCIOIb30BAHUS JOCTHKEHUN XUMUH ISl PEIIEHUsI BOIIPOCOB
palMOHATIBHOTO IPUPOAOIIOIH30BAHNS;

AKTHUBHOTO HENPUSITUS JEUCTBHM, MPUHOCIIIMX BpEA OKPYKAIOIIEH NMPUPOIHOM Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMYECKHUE IMOCIEACTBUS MPeINpPUHUMAEMbIX
JIEUCTBUI U MPEIOTBPAIATH UX;

HaJU4Msl PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTUYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJICTBOBAThCS HMMH B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMATILHON MPAKTUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTHBOCTOATH UICOJIOTHH XeMOo(oOuu;

7) IEHHOCTH HAY4YHOI'O IO3HAHMUSL:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOM MPaKTUKH;

NOHMMAaHUSA CHEHNU(PUKA XMMUU Kak HayKH, OCO3HaHHA €€ poju B (HOpPMUPOBAHHUU
paIMOHATLHOTO HAYYHOTO MBIIUICHHS], CO3/IaHUHU IIEIOCTHOTO MPEACTABIECHUSI 00 OKPYKAIOIIEM
MHUpE KaK O €IUHCTBE MPHUPOJbI M YEJIOBEKa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH WU
pelIeHny mpobsieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHM JII COBPEMEHHOM LMBHIM3ALMU: B €&
T'YMaHHCTUYECKOH HANpaBIE€HHOCTH M BaXXKHOW POJIM B CO3/IaHUM HOBOWM 0a3bl MaTepUaIbHOM
KYJIBTYpBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYHBOTO Pa3BUTHUS YEIIOBEYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUITUHBI,
o0ecreyeHny yCIOBUM yCTIEUTHOTO TPYAa U SKOJIOTHYeCKH KOM(OPTHOM KHU3HU KaXKIOTO WieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJOB TO3HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIydaeMble 3HAHUS s
aHaM3a U OOBSICHEHUS SIBJICHHUHM OKPYXKAIOIIEro MHUpPa M MPOUCXOIAMIMX B HEM H3MEHEHMHI,
YMEHHsI IeJ1aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIHMXCS JAHHBIX
C LEJBIO MOJIYYEHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIEHO UCTIONB30BaTh XUMHUUECKUE 3HAHMSI IJISl PEIICHUs TPOOIeM
B PEAJIbHBIX )KMU3HEHHBIX CUTYAILIMSIX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON eI TeIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpPHIBHOMY OOpa3oBaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHMM 10 XUMHM B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTSMU; MHTEpeca K OCOOCHHOCTSAM TpyJa B pPa3IMUHBIX cdepax npodeccHnoHaATbHOU

JCATCIIBHOCTH.



METAITPEJIMETHBIE PE3VYJIbTATHI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS yd4eOHOro mpeaMeTa «XHMHS» Ha YpOBHE
cpemHero o0miero o0pa3oBaHus BKIFOYAIOT:

3HaYMMble N1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKAMCUUIUIMHAPHBIC
(MeXMmpenMeTHbIE) 00LIeHayYHbIe TOHATHUS, OTPAXKAIOIIHE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruUKy METOJIOB TIO3HAHMS, HCITOIh3YeMbBIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpPrus, SBJICHHE, MPOILECC, CHCTeMa, Hay4YHbIM (DAKT, MPUHIIMII, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIIE0BaHNE, HAOMIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U APYTHUE);

YHHUBEPCAJIbHBIE yueOHbIe JEUCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynsTuBHBIC), oOecrneunBarone (opMUpoBaHHEe (YHKIMOHATLHOW TPaMOTHOCTH |
COIMAJILHOM KOMITETEHITUH 00YJIarOIIHXCS;

CIIOCOOHOCTh ~ OOyYaIOMIUXCS ~ WCIOJb30BaTh  OCBOSHHBICE  MEXIUCIUILTMHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIEe y4yeOHbIe ACWCTBUS B IO3HABATEIbHOH H
COIMAJIbHOM MPAKTHUKE.

MeTtanpeaMeTHbIE Pe3yJIbTaThl OTPAKAIOT OBJAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
IIO3HaBaTCJIIbHBIMU, KOMMYHI/IKaTI/IBHBIMI/I nu peI‘y.HfITI/IBHBIMI/I ﬂeﬁCTBHHMH.

OBJ'Ia,Z[GHI/Ie YHI/IBepca.HBHBIMI/I y‘-IeGHBIMI/I IIO3HABATCJIIbHBIMU HeﬁCTBHHMHZ

1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MpPOOJIEMy, BCECTOPOHHE eé
paCCManI/IBaTB; OHpGI[CJBITB neian ACATCIBbHOCTHU, 3aaaBast napaMeTpLI n KpI/ITepI/II/I nux
JOCTHXKCHHUA, COOTHOCUTH pe3y.]'IBTaTBI ACATCIBbHOCTH C IIOCTABJICHHBIMU L CIISIMU,

UCIIOJIb30BaTh TPU OCBOCHUHW 3HAHWA MPHEMBI JIOTUYECKOTO MBINUICHUS — BBIACIATH
XapaKTepHbIe TPHU3HAKK TIIOHATHH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBCTCTByIOH_[I/Ie TIOHATUSA OJIs1 OGBHCHGHI/IH OTACIIBHBIX q)aKTOB n HBHGHHﬁ;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKAIIUHN BELIECTB U XUMHUUECKUX PEAKIINM;

YCTaHABIIMBATh IPHUNHHO-CJICICTBEHHBIC CBSI3U MKy N3y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXJICHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, II0 aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUHUS B PacCMaTPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBOJbI U 3aKJIIOUYCHU A,

HpI/IMeHﬂTB B Hpouecce IIO3HaHU, I/ICHOJIB3y€MBIe B XUMHUU CUMBOJIMYCCKUEC (3HaKOBBIe)
MOJIEJIH, TTPEOOPa30BBIBATE MOJICIbHBIC TIPEICTABICHUS — XUMUICCKUH 3HAK (CHMBOJI) SJICMEHTA,
XuMudeckas (opMylia, YpaBHEHHE XHMHUYECKOH peaklud — TMPU PEIIeHUH YIeOHBIX
II03HABATCJIIBHBIX U HpaKTI/I‘IeCKI/IX 3ajJa4, HpI/IMeHHTB Ha3BaAHHBIC MOJICJIBHBIC HpeI[CTaB.HeHI/IH
JJIA BBIABIICHUA xapaKTepHHx HpI/I3HaKOB I/I3y‘-IaeMBIX BCIICCTB U XUMHNUYCCKUX peaKuHﬁ.

2) 6a30BbIE UCCIIEIOBATEIbCKUE ACHCTBUSA:

BJIaACTb OCHOBAMHU METOJ0OB HAYUYHOT'O IO3HAHHU BEIIECTB U XUMHUYCCKUX peaKuHﬁ;



dopMynupoBaTh LETM U 3aJauyd  HMCCIEJOBAHHUSA, HCIIONB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOpPMyJIMPOBAaHHBIE BONPOCH! B KaYECTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
1 (POPMHUPOBAHUS TMITOTE3bI 110 IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYXKIECHUM;

BJIA/IETh HABBIKAMU CAMOCTOSITEIBHOIO IUIAHWPOBAHMSI M IPOBEIACHUS YUYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATH 32 XOJOM IpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (OpMyIupoBaTh OOOOLIEHHS U BBIBOJbl OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIAT OOOCHOBAHHBIN OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOW MCCIIEOBATENIbCKOM U MPOEKTHOM JesTeIbHOCTH,
IPOSIBJIATE CIIOCOOHOCT M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHbIX METO/I0B MO3HAHMS.

3) pabota ¢ uHpOpMAaIHECH:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPopMauuu (HAYYHO-TIONMYJISIpHAs
JAUTEpaTypa XHMMHUYECKOIO COJEp:KaHus, CIpaBouyHble TmocoOus, pecypcsl HMHTepHera),
aHAJIM3UPOBaTh MH(DOPMALMIO pPA3IMYHBIX BHJOB M (QOPM MpEACTaBIEHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl M NPUMEHATH DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
UH(pOpMaLnu, HeOOXOAUMOM [T BBINOJIHEHHS Y4€OHBIX 33aJa4 ONPeeIEHHOIO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUI U
Pa3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTHUMAIbHYIO (OPMY MpPECTaBICHUS WUH(OPMAIMH (CXEMBI,
rpaduKu, TuarpaMmbl, TAOJIHIIBI, PUCYHKH U IPYTHE);

UCNONb30BaTh HAyYHBIH $A3BIK B KadyecTBE CpEeACTBAa IpU pabdoTe € XUMHUYECKOH
uHpopMaLKell: MPUMEHATh MeEXIpeaAMeTHble ((U3NYecKue M MaTeMaTHYeCKHE) 3HAKU H
CHUMBOJIBI, (hopMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OBnageHne yHuBepcaIbHBIMH KOMMYHUKATUBHBIMU JI€HCTBHUSIMHU:

3aaBaTh BONPOCHI 10 CYIIECTBY O0CYKAaeMOM TeMbl B XO/€ AMAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJIE€H, (POPMYIUPOBATH CBOU TMPEIVIOKEHUS OTHOCUTEIBHO BBITOJHEHHS
MPEI0KEHHOM 3a/1a4u;

BBICTYINIaTh C IPE3EHTAlMed pe3yJabTaToOB MO3HABATENbHON AEATENBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMH IIpPU  BBINOJHEHHUM XUMHUYECKOTO
HKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHUIO CBOWCTB H3YyYaeMbIX BEIECTB,
peanu3anuy y4eOHOro IMpoekTa U (HOpMyIHpPOBATh BBIBOJABI 1O pe3yibTaTaM MHpPOBEIEHHBIX
UCCIIEIOBaHUM ITyTEM COTJIaCOBaHMs MO3ULMH B X0A€ 00CYXKAEHUSA 1 0OMEHAa MHEHUSIMH.

OBnazneHre yHUBEPCAIbHBIMU PETYIATUBHBIMU JEHCTBUSMU:



CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO TO3HABATENBHYIO AEATENbHOCTD,
ompeziersist e€ ey M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaIaraeéMblii aITOPUTM JICHCTBUI NPU BBIMOJIHEHWH Y4eOHBIX M HCCIIEIOBATENLCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM MOJIYyYE€HUSI HOBBIX 3HAHHH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JIESATENBHOCTH Ha OCHOBE caMOaHalum3a |

CaMOOIIEHKH.

[NPEJAMETHBIE PE3VIJIBTATDBI
10 KJTACC

[TpenMeTHBIE pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUs» OTPaXKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUN O XHUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HaY4YHOH KapTHHBI MHUpA, POJIM XMMHUU B TIO3HAHUM SIBJICHUU TNPHUPOIBL, B (HOPMUPOBAHHH
MBIIUIEHUSI U KYJIbTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOOUMOH IUis
pelIeHus] MPAKTMYECKUX 3aJad W SKOJIOIMYeCKM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeLe;

BIAJCHUE CHUCTEMOM XUMHYECKMX 3HAHHUW, KOTOpas BKJIOYAET: OCHOBOIIOJIArarolue
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000J104Ka aToMa, MOJIEKYJa, BAJICHTHOCTb,
JIEKTPOOTPHULIATEIBHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHass ¢opmyna (pa3BépHyTas W
COKpaliéHHasl), MOJIb, MOJISIpHAsE Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHANBHAS TPYNNa, paauKaji, H30MEpHs, W30Mephbl, TOMOJOTHYECKUH psll, TOMOJOIH,
YIJIEBOIOPOABI, KMCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOpPHs CTPOSHHS OPraHMYECKUX
BeumiectB A. M. DbytiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWMH; MHUPOBO33PDEHUYECKUE 3HAHMs, JIEXKAILUE B OCHOBE IIOHUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMYECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U 0€30MaCHOM HCIOIb30BAHNYN BaXKHEHIINX OPraHUYECKUX BELECTB B OBITY
U IIPAKTUYECKOHU JEATEIBbHOCTH YEI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIC MMPU3HAKHU MMOHIATUH, yCTaHABINBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLUE ITOHATHUS IIPU OIIMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILICHUN OPraHUYECKUX COCTUMHEHU;

C(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY ISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (POpMYIT OPraHNYECKUX BEIIECTB
U YPaBHEHUN XMMHYECKUX PEAKLUU, U3rOTABIUBATH MOJACIA MOJIEKYJ OPTaHMYECKUX BEILIECTB

JJI WIITIOCTpallui X XUMHUYCECKOI'0 M MPOCTPAHCTBEHHOT'O CTPOCHUSA,



c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABINBATH MPUHAICKHOCTh N3YUEHHBIX OPTaHUYECKUX
BEUIECTB MO0 HX COCTaBy U CTPOEHHUIO K ONpeAeNEHHOMY KIAcCy/TpyIme COoeluHEeHUN
(YyrmeBomopobl, KHCIOPOA M a30TCOAepXkalllie COENMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHMS), J1aBaTh UM Ha3BaHUs 1o cuctematuyeckod HomeHknatype (IUPAC), a Taxxke
MPUBOJIUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUICH,
aleTUJIeH, STWICHIVIUKOJb, TIULEpPUH, (QeHoJ, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KMCIIOTa, OJIEMHOBAsl KHUCIIOTa, CTE€ApUHOBAsl KHUCIIOTa, TIIOK03a, (PYyKTO3a,
KpaxmaJl, LeJIJTI0103a, TJULHH);

c(OpPMUPOBAHHOCTh YMEHHSI OMPEACNSATh BHUIbI XHUMHUYECKON CBS3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHEHIE),

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH IOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKUX
BemecTB A. M. bytiepoBa st 00bsCHEHUST 3aBUCIMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAHEHMsSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu30BaThb COCTaB, CTpOEHHE, (GUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTaBUTENEH Pa3TUUYHbBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, JTWIEH, NPOMWJICH, aleTWieH, OyraaueH-1,3, mermnOyramuen-1,3, OeHsodn,
METaHOJ, dTaHOJ, dTHJICHTJIUKOJb, TJIMIEPHH, (EHOJ, alleTalbICIHI, MypaBbUHAs U yKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, UeJUIioi03a, aMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIYy HUMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHMUYECKHUX pEaKIHi ¢
HCTIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh MCTOYHUKH YTIEBOIOPOIHOTO CHIPhS
(HedTh, MPUPOMHBIA Ta3, Yrojib), CHOCOOBI HUX TEPEPadOTKH M MPAKTHUECKOE MPUMEHEHUE
MIPOJIYKTOB MepepabOTKH;

c(OpPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIUUCICHUS [0 XHMHYECKUM YpPaBHEHUSIM
(Macchl, 00bE€Ma, KOJMMYECTBA HMCXOMHOTO BEIIECTBA WM MPOAYKTAa PEAKIMU IO HU3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BIIaJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METOJ/IaX HAYYHOTO
MO3HAHUS, WCIONB3YeMbIX B XHWMHUU TPH W3YyYECHUH BEIIECTB M XUMHUYECKUX SIBICHUUN
(HaOnrofieHne, W3MEpEHUe, OSKCIEPUMEHT, MOJCIUPOBAHKUE), WCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHHUS JIJISl IPUHSATHUS PEIICHUH B KOHKPETHBIX )KH3HEHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAAThH MPaBUJIA MOJL30BAHUS XUMHUYECKON TOCYAOU U
1ab0paToOpHEIM 000pYIOBaHUEM, a TAKXKE TpaBUiia 0OpaIIeHHUs C BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBIIOJHATh XUMHYECKUHA HKCIIEPUMEHT

(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUU, MOJyYEHUE HTHIIEHA U U3yUYEHHE €ro



CBOMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JCHATypalus OEIKOB TpH
HarpeBaHUM, I[BETHbIE PEaKI[MU OETKOB) B COOTBETCTBUU C MpPaBUJIAMHU TEXHUKH 0€30MacHOCTU
npu oOpallleHuu ¢ BEIIeCTBaMHU U JIabOpaTOPHBIM O00OpYIOBAaHUEM, MPEJICTABIATh PE3YIbTaTh
XUMHYECKOTO JKCIepuMeHTa B (opMe 3aluCH YpaBHEHHMI COOTBETCTBYIOIIMX PEAKIUN H
(dbopMyITHUpPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHHUI KPUTHYECKH aHaJIM3UPOBATh XHMMHUYECKYIO HH(OpMaluio,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpeACTBa MaccoBOM uHpopmaruu, HTEpHET U Ipyrux);

c(OPMUPOBAHHOCTh YMEHHUI COONOaTh MpaBUIa HKOJOTHYECKH IIeIeCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOHM NEATEIHHOCTH B IEISIX COXPAHEHHsI CBOETO 3/I0POBbS U
OKpY>Karollel MpUpOHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JEHCTBHUSI HA KWBBIE OPraHU3MBI
onpeAeNéHHBIX OpraHMYeCKUX BEIECTB, MOHMMas cMbica mokazatens [IJIK, moschsaTe Ha
npuMepax crmocoObl YMEHBIIECHUS U MPEIOTBPAIICHHUS] MX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeIIOBEKa;

JUIsi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHHS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUISE  CIICTIBIX W CIA0OBUASIIMX OOydYaloImUXCs: YMEHHE WCIOJIb30BaTh pelibeHO-

TOUYEUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins 11 3anucu XuMu4eckux GopMyIL.

11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas u HeopraHUYecKas XUMUSD»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHWMHUYECKOW COCTaBISAIOINICH €CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XHMMHUU B TO3HAHUU SIBICHUW NOPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpBl JIMYHOCTH, €€ (PYHKIMOHAIBHOM IPaMOTHOCTH, HEOOXOIUMOH JUIs
pelIeHUs] MPAaKTHMYECKUX 3a7a4 W SKOJIOIMYecKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
MOHSTHS (XUMUYECKUH DJIEMEHT, aTOM, H30TOI, S-, P-, d- AIEKTPOHHBIE OPOUTAT aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBIH O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIHLHOCTh, CTEIEHb
OKUCIICHUsI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, HOHHAs, MeETa/NInuecKas, BOJOPOJIHAs),
KpUCTAJZIMYECKasi ~ peméTka, TUIbl XMUMHYECKUX  peaklud, pacTBOp,  AIJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJEKTPOJIUTUYECKAs TUCCOLMALNSA, OKUCIUTEIh, BOCCTAHOBUTENb, CKOPOCTbH
XUMHUYECKOH  peakIuH, XHMHYEeCKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
NIEKTPOJIUTUYECKON Jauccouuanuy, nepuogudeckuid 3akoH JI. M. Menneneesa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHHs U MPEeBPALICHUS SHEPrUu NPU XUMUYECKHX

peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HAHMUS,



JeKallie B OCHOBE IIOHMMAaHMsS NIPUUYMHHOCTH M CHCTEMHOCTM XHWMHUYECKUX SIBJICHH,
(akTOJIOrMUECKUE CBEJEHHS O CBOMCTBAX, COCTaBe, MOJyYEHUH M 0€30IaCHOM HCIOJIb30BaHUU
BO)XHEHIINX HEOPIaHUYECKHUX BEIECTB B OBITY U MPAKTUYECKOH JESITEIbHOCTH YETIOBEKA;

c(OPMHPOBAHHOCTh YMEHU BBISABIATH XapaKTEPHbIE MMPU3HAKHU MMOHITUH, yCTaHABINBATh
UX B3aMMOCBSI3b, MCIIOJIb30BaTh COOTBETCTBYIOIME IMOHATHUS MPH ONMCAHUU HEOPraHMYECKHX
BEILIECTB U UX MPEBPAILICHUN;

C(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHYECKYI0 CHUMBOJMKY ISl COCTaBJICHUS
dopMyn BemIeCTB M YpaBHEHMH XHMHYECKHUX PEAKIMHA, CHUCTEMAaTHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHanbHBIC Ha3BaHHUs OTAEIbHBIX HEOPraHMYECKHUX BEIIECTB (yrapHblii ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HETall€Has W3BECTb, NUTHEBAs COJA, NHUPUT H
Apyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEEATh BAJIGHTHOCTD U CTETIEHb OKHCICHUS XMMHYECKHX
3JIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTAaBA, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAs, HOHHAS,
METaJUINYecKas, BOJOPO/HAs) B COCAMHEHUSAX, TUI KPHUCTAIIIMYECKOW PEIIETKH KOHKPETHOTO
BEIlleCTBA (aTOMHas, MOJIEKYJIspHas, HMOHHAas, MeTalIn4yecKas), XapakTep cpelbl B BOAHBIX
pacTBOpax HEOPraHMYECKUX COEIUHEHUII;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIJIECKHOCTh HEOPTaHMYECKHX BEIIECTB
II0 UX COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIie COEUHEHNH (IIPOCThIe BELIECTBA — METAILIbI U
HEMETaJlJIbl, OKCU/Ibl, OCHOBAHUS, KUCIIOThI, aM(pOTEpHbIE THAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMI pPacKpbIBaTh CMBICT mepuoandeckoro 3akona J[. W.
MenneneeBa W JIEMOHCTPHPOBATH  €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSICHUTEIBbHYIO H
MIPOTHOCTHUYECKYIO () YHKIIHH;

C(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cucTeMbl XUMHUECKUX 3i1eMeHTOoB []. U.
MeHnneneeBa, HCIONb3YS MOHATUS «S-, P-, d-DJIEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHUX D3JIEMEHTOB M HX
COEMHEHUH Mo mepuoaaM U rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKHUX AeMeHToB [, U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBAa HEOPraHWYECKUX BELIECTB pa3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYIIECTBOBAHUE
TCHETHYECKOM CBA3M MEXAY HEOPraHMYEeCKHMMM BEIIECTBAMH C IIOMOLIBIO YPAaBHEHHMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLU;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE PEAKLUU IO Pa3IMYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolx BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuH,

M3MEHEHUIO CTENEHEH OKUCICHHS 3JIEMEHTOB, 00PAaTUMOCTH peaKlii, YIaCTHIO KaTaln3aTopa);



c(hOpPMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS PEAKIUN Pa3IMYHBIX TUIOB, MOJIHBIC
U COKpallEHHbIE YpPaBHEHUS peaklUii MOHHOTO OOMEHAa, YyUYUThIBasl YCIOBUS, IPU KOTOPHIX 3TH
peakuuu UAYT 10 KOHIIA,

c(OpPMHUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, MOATBEPKIAOIINE KaueCTBEHHBIN
COCTaB pa3UYHBIX HEOPTaHUYECKUX BEIIECTB, pPACMO3HABATh OMNBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTH OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKknuii MOCPEICTBOM COCTaBIICHHS dJIEKTPOHHOTO OamaHca ITUX PEaKIuii;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XUMHUYECKOW PEaAKIMH OT
pa3nUYHbIX (AKTOPOB; XapaKTep CMELIEHUS XMMHUYECKOTO DPABHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHYECKHE TIPOIECCHI, JIeKallhue B
OCHOBE IMTPOMBIIIIJICHHOTO MOJYYeHUSI CEPHON KHUCIOTHI, aMMHaKa, a Takke cHopMHpPOBAaHHOCTH
IpeCcTaBlIeHU 00 OOIIMX HAyYHBIX MPHUHIMIAX M IKOJOTUYECKUX MpoOIeMax XUMHYECKOIo
IIPOU3BO/ICTBA;

c(OpPMHUPOBAHHOCTh yMEHUW MPOBOAWTH BBIYMCICHUS C WCIOJIb30BAHUEM TOHSTHUS
«MaccoBasi JIONiS BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHONIEHUH Ta30B MPU XUMHYECKHX
peakuusax, Macchl BellecTBa WM 00bEMa ra3zoB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 YyYaCTBYIOIIMX B PEAKIUU BEIIECTB, TEIJIOBOro 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MaCChl BEIIECTB, TPEBPALICHUS I COXPAHEHHS SHEPTUU;

c(hOpPMHUPOBAHHOCTh YMEHHI COONIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
71ab0paTOPHBIM 000PYIOBAaHKEM, a TAK)KE MPaBHJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIAHUPOBATH W BBIIOJHATh XHUMHYECKHNA HKCIIEPUMEHT
(paznmokeHUEe TEPOKCHIA BOAOPOAA B MPHCYTCTBUHM KaTalIM3aTopa, OMPEIEICHHE CPEIbl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATHLHOTO WHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIud, peaklUd HOHHOrOo OOMEeHa, KaueCTBEHHbIE peaklUH Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHWSI, PEIIEHUE SKCIIEPUMEHTATBHBIX
3amad mo temaM «Mertamiel»y U «HemeTamnel») B COOTBETCTBHH C MpAaBHWJIAMU TEXHUKH
0€30MacHOCTH MpU OOpAIICHUH C BEIIECTBAMH U JIA00PaTOPHBIM 000PYyIOBAHUEM, TIPECTABIIATh
pe3ynbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opme 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYH HH(OpMaIHIo,

MOJIy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM KOMMYyHUKaiuu, HWHTepHer u

JPYTHX);



c(OpPMUPOBAHHOCTh YMEHHUI COONMOaTh MpaBWiIa HKOJOTHYECKU IIeIeCO00pa3sHOro
MOBe/eHNUs B OBITY M TPYAOBOM [EATEIbHOCTH B LEISIX COXPAaHEHHs] CBOEro 3/10pOBbA U
OKpY>Karolllel MpUpPOHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JEHCTBHUSI HA KWBBIE OPraHU3MBI
ompeAeNEHHBIX BEIIECTB, TOHUMAasl cMbICT mokaszarens [1JIK, moscHITh Ha mpuMepax CIocoObI
YMEHBIIEHUS U MPEAOTBPALIEHUS UX BPEAHOrO BO3ACHCTBUS Ha OPTraHU3M YEJIOBEKA;

JUIsi 0Oy4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHHA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUISE  CIICTIBIX ¥ CA0OBUASIIMX OOydYaloIUXCs: YMEHHE WCIOJIb30BaTh pelibedHO-

TOYEUHYI0O cHucTeMy obOo3Hadenuid JI. bBpainsg ang  3amucw XUMHYECKHX — (OpMyd.



TEMATHUYECKOE INTAHUPOBAHUE 10 KJIACC
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Paznen 1. Teopernueckre OCHOBBI OPraHUYECKOM X

MU

[Ipenmer
OpraHNu4eCcKOu

xumuu. Teopust

https://academy-

content.apkpro.ru/lesson/a9f3d

1.1 | crpoeHus 3
191-5ele-4e24-ac02-
OpPraHUYECKUX
efb16fa49f6a
coequuennit A. M.
bytneposa
Hroro no paszneny 3
Paznen 2. YraeBomopo b
https://academy-
[Ipenenbubie content.apkpro.ru/lesson/258d
2.1  yrmeBomoposl — 2 dc06-ec23-473¢c-b3d7-
aJIKaHbI ed82fcaddd02 skiv.instrao.ru
https://resh.edu.ru
https://academy-
HenpenensHubie
content.apkpro.ru/lesson/4038
YTJIICBOIOPOIBI:
2.2 6 1 171e-4158-4bd1-ae98-
AJIKEHBI, aJIKaUEHBI,
18dc1¢tb9399 skiv.instrao.ru
AJIKUHBI
https://resh.edu.ru
https://academy-
)3 Apomaruyeckue 5 content.apkpro.ru/lesson/d86d
' YIIEBOAOPOABI 7d00-d5b4-491d-aded-
c3ddal9feetd
IIpuponusie
https://lesson.edu.ru/04/10
UCTOYHUKHU
24 3 1 skiv.instrao.ru
YTJIEBOJIOPOIOB U UX
https://resh.edu.ru
nepepadoTka
Hroro no pazneny 13




Paznen 3. Kucnoponacoaepxaniyue OpraHM4ecKie COeIMHEHUS

https://academy-

content.apkpro.ru/lesson/5439c¢

3.1  Cnupter. @enon 3 18b-7440-4b6f-bf84-
c04fa471694f skiv.instrao.ru
https://resh.edu.ru

AJbpIeruasl. https://academy-

35 KapOonoBsie . . content.apkpro.ru/lesson/8664
KUCNOTHI. CIIOXKHBIE b319-0ba3-4945-b076-
3¢upsl cb7ae5858b90

https://academy-

13 | Vinenoms ; . content.apkpro.ru/lesson/709ce
43a-deb6-4281-963b-
01d2e212d4d0

Uroro no pazneny 13

Paznen 4. AzoTconepxaiirie OpraHMuecKue COeIMHEHUS

https://academy-
AMUHEL
content.apkpro.ru/lesson/0c608
4.1 AMHUHOKUCIIOTHI. 3 1
a59-4c69-4481-839¢-
benxu
92051201b73¢
Hroro no paszneny 3

Paznen 5. BeicokoMOIEKyIapHbIE COCTUHEHUS

[ImacTmaccsl.
5.1 2
Kayuyku. Bonokna

https://lesson.edu.ru/04/10

skiv.instrao.ru

https://resh.edu.ru

Hroro no pazneny 2
OBIIEE KOJIMYECTBO
YACOB 110 34 3 2

ITPOTPAMME




11 KJTACC
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/1 | TeM MPOTrpaMMBbI Bcero Kontponsn | [Ipaktuueck
o0Opa3oBaTenbHbIC
pIe pabOThl M€ PabOTHI
pecypcsl
Paznen 1. Teopernueckre OCHOBBI XUMUU
CTpoeHue aToMOB.
[lepuonuueckuii 3aKOH U
11 Meprommieckas crcrena ; https://lesson.edu.ru/04/
XUMHUYECKHUX 3JIEMEHTOB []. 10
H. Meunneneena
. CrpoeHue BelecTna. A . https://lesson.edu.ru/04/
MHuoroo0pasue BemecTB 10
https://lesson.edu.ru/04/
1.3 XumHuueckue peaxkiuu 6 1 1 10 skiv.instrao.ru
https://resh.edu.ru
Hroro no paszneny 13
Paznen 2. Heopranndeckasi Xumus
https://lesson.edu.ru/04/
2.1 | Meramibl 6 1 10 skiv.instrao.ru
https://resh.edu.ru
https://lesson.edu.ru/04/
2.2 | Hemetaminl 9 1 1 10 skiv.instrao.ru
https://resh.edu.ru
CBs13b HEOPTaHUYECKUX U https://lesson.edu.ru/04/
23 OPraHUYeCKHUX BEIIECTB 2 10
Hroro no pazneny 17
Paznen 3. Xumus u Ku3Hb
https://lesson.edu.ru/04/
3.1 | XuMusa u KU3Hb 4 10 skiv.instrao.ru
https://resh.edu.ru
Uroro no pazneny 4
OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME > . :
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[Ipenmer oprannyeckoit https://academy-
XHUMHH, €€ content.apkpro.ru/lesso
1 1 07.09.2023
BO3HUKHOBEHUE, n/a913d191-5¢ele-4e24-
pa3BUTHE U 3HAUCHUE ac02-efb16fa49f6a
Teopus crpoeHus
OpPTaHHYCCKHUX
https://academy-
coenuHeHni A. M.
content.apkpro.ru/lesso
2  byrneposna, eé 1 1 14.09.2023
n/c935a58c-ab0e-4¢59-
OCHOBHBIE TTOJI0KEHUS
9dcf-20517ae4b52¢e
BBoaHast KoHTposIbHAA
paborta
[Ipencrasienue o
Kiaccuukanmum
https://academy-
OpPTaHMYECKUX BEIIECTB.
content.apkpro.ru/lesso
3 Homenkmarypa 1 21.09.2023
n/726ee099-e1a9-4101-
(cucremaTudeckas) u
b8be-b4cb589aeadl
TPUBUAIBHBIC HA3BAHUS
OpPTaHMYECKUX BEIIECTB/
AJIKaHBI: COCTaB U
https://academy-
4  crtpoeHme, 1 28.09.2023
5 content.apkpro.ru/lesso
TOMOJIOTHYECKHUH PSiT
https://academy-
content.apkpro.ru/lesso
Meran u sTaH —
n/258ddc06-ec23-473c¢-
5 mpocreifiiue 1 05.10.2023
b3d7-ed82fcaddd02
MIPEJICTAaBUTEIINA AJTKAaHOB o
skiv.instrao.ru
https://resh.edu.ru




AJIKEHEI: COCTaB U

https://academy-

content.apkpro.ru/lesso

6 12.10.2023
CTPOCHHE, CBOMCTBA n/4038171e-4158-4bd1-
ae98-18dc1cth9399
DTHIICH U TIPOTTHIICH — https://lesson.edu.ru/04/
7  mpocteiiime 19.10.2023 10 skiv.instrao.ru
NPECTaBUTENN AJIKEHOB https://resh.edu.ru
[IpakTuueckas pabota https://academy-
Ne 1. «ITomyuenue content.apkpro.ru/lesso
8 09.11.2023
STHJICHA U U3yYCHHE €T0 n/53cd2379-2a45-43b1-
CBOMCTB» 9167-7ebcdaf03cel
Ankanuensl. byranuen-
1,3 u meTunbyraaueH-
https://lesson.edu.ru/04/
9 | 1,3. Ilomydenue 16.11.2023 0
CHHTETHYECKOTO o
KaydyKa U pe3UHBI
AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHHUS,
TOMOJIOTHYECKUH Ps. https://lesson.edu.ru/04/
10 23.11.2023
Anernned — 10
MPOCTEUIIINAN
MPEICTABUTENb aJTKHHOB
Brruncienus no
https://lesson.edu.ru/04/
11 ' ypaBHEHHIO 30.11.2023 0
XMUMHYECKOU peaKIuu T
https://academy-
ApeHbI: 6eH3011 1
content.apkpro.ru/lesso
12 | Tomyon. TOKCUYHOCTH 07.12.2023
n/7dada027-8448-418f-
apeHoB
b416-fbaledd4ab6d
[IpuponHbIe HCTOUHUKU
YIIIEBOIOPOIOB:
https://lesson.edu.ru/04/
MPUPOAHBIN ra3 u
13 14.12.2023 | 10 skiv.instrao.ru

MONyTHBIC HEDTIHBIC
rassl, HepTh U

IIPOJYKTHI €€

https://resh.edu.ru




nepepaboTKu

[ToBTOpEHME N

https://lesson.edu.ru/04/

14 | 000011IEHE IO TEME : 21.12.2023 0
"VrieBoaopoant" o
KonTtponsHas padora o
https://lesson.edu.ru/04/
15 | pasmeny 28.12.2023 0
«VYTIIEBOIOPOIBI» T
I'enernueckas cBI3b https://academy-
YTJIEBOAOPOIOB, content.apkpro.ru/lesso
16 11.01.2024
MPUHAISKAITUX K n/7dada027-8448-418{-
pa3IMYHBIM KJlaccam b416-tbaledd4ab6d
https://academy-
[IpenenbubIe content.apkpro.ru/lesso
OJIHOATOMHBIE CITUPTHI: 1/5439¢18b-7440-4b6f-
17 18.01.2024
METAHOJ U 3TaHOII. bf84-c04fa471694f
Bomopoanas cBs3b skiv.instrao.ru
https://resh.edu.ru
https://academy-
MHoroaroMHbIe
content.apkpro.ru/lesso
18 | cnUpThI: ATUIECHTIUKOIb 25.01.2024
n/461aa9c8-c0ef-4827-
nu FJII/IL[epI/IH
a8e5-d12a0bedc826
®deHout: cTpocHUE https://academy-
MOJIEKYJIbI, (PU3UUECKUe content.apkpro.ru/lesso
19 01.02.2024
A XUMHYECKUE n/461aa9c8-c0ef-4827-
CBOMCTBA, TPUMEHEHHE a8e5-d12a0bedc826
https://academy-
AJLIETUIBI:
content.apkpro.ru/lesso
20  dopmanmpaerua u 08.02.2024
n/461aa9c8-c0ef-4827-
areTaiabaerna. AneTod
a8e5-d12a0bedc826
https://academy-
OIHOOCHOBHBIE content.apkpro.ru/lesso
npeenbHbIe n/b4feaa04-3438-4b57-
21 15.02.2024

KapOOHOBBIC KUCIIOTHI:

MypaBbUHas U YKCYCHas

a3ec-ba0f9fe63c0d

skiv.instrao.ru

https://resh.edu.ru




22

[IpakTuyeckas pabora
Ne 2. «CpoiicTBa
pacTBOpa YKCYCHOM

KHCIIOTBI»

22.02.2024

https://academy-

content.apkpro.ru/lesso
n/9834d408-386d-444a-
8de3-7etba8b98cdb

23

CreapuHoBas 1
OJIEMHOBAs! KUCIIOTHI,
KaK MpeCTaBUTEIN
BBICHINX KapOOHOBBIX

KHUCJIOT

29.02.2024

https://lesson.edu.ru/04/
10

24

Mpbuia KaK cOJId BBICHINAX
KapOOHOBBIX KHUCIIOT, UX

MOIOIIIeE IEUCTBUE

07.03.2024

https://lesson.edu.ru/04/

10 skiv.instrao.ru

https://resh.edu.ru

25

CrnoxHble 3(hupbl Kak
MIPOU3BOIHBIE
KapOOHOBBIX KHUCIIOT.
I'maponns cnoxHbIX

3¢upos. Kupsl

14.03.2024

https://academy-

content.apkpro.ru/lesso
n/71ac4312-a0d4-4945-
a0eb-1e59cd514d9f

26

YrieBoasl: COCTaB,
KJIaCCH(pUKAIHUI.
Baxwuerimmue
MPE/ICTaBUTEINHN:
TIII0K03a, PPYKTO3a,

caxapo3sa

21.03.2024

https://academy-

content.apkpro.ru/lesso
n/71ac4312-a0d4-4945-
a0eb-1e59cd514d9f

27

Kpaxwmain u nenmtonosa
KaK IPUPOJHBIE

MOJIUMEPBI

04.04.2024

https://academy-

content.apkpro.ru/lesso
n/71ac4312-a0d4-4945-
a0eb-1e59¢d5f4d9f

28

O06o06mIcHuE U
MMOBTOPEHHE T10
teme:"Kucinopoaconepx
ale opraHu4ecKue

coenuueHus"

11.04.2024

https://lesson.edu.ru/04/
10

29

KoHnTtposbHas padoTa mo
pazzaeny

«Kucnopoacoaepxaiue

18.04.2024

https://lesson.edu.ru/04/
10




OpraHHYECKUe
COCIUHCHHMS
AMUHEL: METHUIIAMHH U https://lesson.edu.ru/04/
30 1 25.04.2024
aHUJINH 10
AMMHOKHCIIOTBI KaK
amM(pOoTepHBIC https://academy-
OpTraHUYECKHE content.apkpro.ru/lesso
31 1 02.05.2024
COEIMHEHMS, X n/c2121£3d7-43d1-4873-
OMOJIOrHYECKOe ace0-78eca6009628
3HaueHue. Ilentuasl
https://academy-
benku xak npupoaHble
content.apkpro.ru/lesso
32  BBICOKOMOJIEKYIISIPHBIE 1 16.05.2024
n/c2f2£3d7-43d1-4873-
COCAUHCHMUS
ace(0-78eca6009628
OCHOBHBIE TTOHATHUSI
XAMHUHU
https://lesson.edu.ru/04/
BBICOKOMOJICKYJISIPHBIX
33 1 23.05.2024 | 10 skiv.instrao.ru
COCIUHCHMI.
https://resh.edu.ru
[ImacTmaccsl, Kaydyky,
BOJIOKHA.
Pewienne pacueTHbIX
3a1a4. BeimojgHeHue
YIPaKHCHHH. https://lesson.edu.ru/04/
34 1 30.05.2024
KoHnTtpoinbHas pabora 3a 10
KYpC 110 OpraHUYeCKOn
XHAMUH.
OBHIEE KOJIMYECTBO 14

YACOB I10 ITPOTPAMME




11 KJIACC

KomnuecTBo yacos DIIeKTPOHHBIE
Ne [ara
Tema ypoxa Kontpon Ilpaktuu 1 (poBbIe
n/m Bcero U3y4YeHUs
bHBIC €CKHue o0Opa3oBaTesibH
paboTel  PabOTHI bI€ PECYpPChI
XUMUYECKUHN 3JIEMEHT. ATOM.
https://lesson.ed
1 DneKkTpoHHas KOHPUTyparus 1 07.09.2023
u.ru/04/10
aTOMOB
[Tepuonuueckuii 3aKOH 1
[Tepuonuueckas cucrema
XAUMUYECKUX djieMeHToB /1. U.
https://lesson.ed
2 MeneneeBa, uX CBI3b C 1 1 14.09.2023
u.ru/04/10
COBPEMEHHOM TEOPHUEN CTPOCHUS
aToMOB BBoHas KOHTpOJIEHAS
pabora
3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHUYECKHUX DJICMCHTOB https://lesson.ed
3 1 21.09.2023
Y MX COEMHEHHH 0 IpymIam 1 u.ru/04/10
MePHOaM.
CrtpoeHue BeliecTna. https://lesson.ed
XuMHuecKas CBs3b, €€ BUJIBL; u.ru/04/10
4  MexaHHU3MBbI 00pa30BaHUsA 1 28.09.2023 | skiv.instrao.ru
KOBAJICHTHOU CBsi3u. Bomopoanas https://resh.edu.
CBsI3b ru
BanenTHocTs.
DNEeKTPOOTPULIATETLHOCTD.
https://lesson.ed
5 Crenenn okucienus. Bemecrsa 1 05.10.2023
u.ru/04/10
MOJICKYJIIPHOTO 1
HEMOJICKYJISIPHOTO CTPOCHUS
IlonsATHE O IUCTIEPCHBIX
cucrtemax. MicTuHHbIE U
https://lesson.ed
6 KOJIJTOUTHBIE PACTBOPBHI. 1 12.10.2023

MaccoBas 1015 BeIleCTBa B

pacTBope

u.ru/04/10




Knaccudukanus 1 HOMEHKIIaTypa

HCOPTraHNYCCKUX COGHHHCHHﬁ.

https://lesson.ed

7 | I'emetnueckas cBA3b 19.10.2023
u.ru/04/10
HEOPTraHMYECKUX BEILIECTB,
Pa3IUYHBIX KJIACCOB
KonrtponsHas padora Nel mo https://lesson.ed
8 09.11.2023
Teme: «CTpoeHHe BEIeCTBay u.ru/04/10
Knaccndukanus XuMudecknx
peakuuil B HEOPraHU4eCKOu 1
OpPraHMYECKON XUMHUU. 3aKOH
https://lesson.ed
9 COXpAHEHUS MacChl BEUIECTB; 16.11.2023
u.ru/04/10
3aKOH COXpaHCHHUS U
MpeBpaILeHHs SHEPTHH TIPU
XHUMHUYECKHX PEaKIHsIX
https://lesson.ed
Ckopoctb peakuuu. OOpaTumbie u.ru/04/10
10 | peakuuu. XUMHYECKOE 23.11.2023  skiv.instrao.ru
paBHOBeCHE https://resh.edu.
ru
[TpaxTrueckas padota Ne 1.
«BnusHue pa3auvHbIX (AKTOPOB https://lesson.ed
11 30.11.2023
Ha CKOPOCTh XUMHUYECKOU u.ru/04/10
peaxIm»
DNEKTPOIUTHYECKAS
https://lesson.ed
12 | nucconmanusi. Peakiium HOHHOTO 07.12.2023
u.ru/04/10
oOMeHa.
I'uaponn3 HeOpraHMYECKUX U https://lesson.ed
13 14.12.2023
OpraHUYECKUX BEIIECTB u.ru/04/10
OxucIuTEeNHHO- https://lesson.ed
14 21.12.2023
BOCCTAHOBUTEIIbHBIE PEAKIINU. u.ru/04/10
KonrponsHas pabota no pasaeny https://lesson.ed
15 28.12.2023
«TeopeTnyeckre OCHOBBI XUMHUM u.ru/04/10
[TonsiTue 06 mekTpom3e https://lesson.ed
16 11.01.2024

pacTBOpOB U pacIlylaBOB

u.ru/04/10




MeTtannisl, uX IMOJIOKEHHUE B
[Tepuonuueckoit cucreme

XUMHUYECKHX djiemeHToB 1. 1.

https://lesson.ed
u.ru/04/10

17 18.01.2024 | skiv.instrao.ru
MeneneeBa 1 0COOCHHOCTH
https://resh.edu.
cTpoenwus aroMoB. O01ue
ru
(u3HUECKEe CBOMNCTBA METAILIOB o
XHUMHUYECKHE CBOMCTBA
BOKHEUIIINX METAJUIOB (HATPHA, https://lesson.ed
18 25.01.2024
KaJu#, KaJbIIUH, MarHui, u.ru/04/10
QITIOMUHHIA) U UX COCTUHEHUN
XUMHYECKHE CBOMCTBA XpOMa, https://lesson.ed
19 01.02.2024
MEIU U UX COEeIUHEHNI u.ru/04/10
XuMHYECKHE CBOMCTBA IIMHKA, https://lesson.ed
20 08.02.2024
J)Kese3a U UX COEIUHEHNN u.ru/04/10
[TpaxTrueckas padota Ne 2.
https://lesson.ed
21  "Pemenue 3KCrEpUMEHTAIbHBIX 15.02.2024
u.ru/04/10
3aja4 110 Teme «MeTamnni»"
Hemeramnel. ®usnyeckue https://lesson.ed
CBOICTBA HEMETAILJIOB. u.ru/04/10
22 | Annmotporusi HeMETaJlIoB (Ha 22.02.2024  skiv.instrao.ru
pUMepe KUCIOpo/a, Cephl, https://resh.edu.
dbocdopa u yriepona) ru
XHUMHUYECKHE CBOMCTBA
https://lesson.ed
23 TallOreHOB, CEPhI U UX 29.02.2024
u.ru/04/10
COETUHEHUN
XuMHUECKHE CBOMCTBA a30Ta, https://lesson.ed
24 07.03.2024
dhocodpa u UX coeTMHEHUI u.ru/04/10
XuMHUYECKUe CBOMCTBA yriepoja, https://lesson.ed
25 14.03.2024
KPEMHHS ¥ UX COSAMHEHUHN u.ru/04/10
[TpakTuyeckas padora Ne 3.
https://lesson.ed
26 | «PemeHue dKCIepuMEHTAIBHBIX 21.03.2024
u.ru/04/10
3aga4 o teMme "HemeTtamier'"»
O06001IeHNE U CHCTEMATH3ALIH https://lesson.ed
27 04.04.2024

3Ha”Hu# 1o TeMe «HemeTamie.

u.ru/04/10




Beruncnenus no ypaBHeHUAM
XUMHYECKUX PEaKIui U

TEPMOXUMHUYECKHE PACUETHI

KontponbHas paboTa mo TemMam

https://lesson.ed

28 1 11.04.2024
«Metame» 1 «HemeTamis u.ru/04/10
Heoprannueckne u opranndeckue https://lesson.ed
29 1 18.04.2024
KHCJOTEL. u.ru/04/10
https://lesson.ed
u.ru/04/10
OcHOBaHHS HEOPTraHUYECKHE U
30 1 25.04.2024 | skiv.instrao.ru
opranuyeckue. Conu
https://resh.edu.
ru
AMpoTepHbIC HEOPraHUYECKHE U https://lesson.ed
31 1 02.05.2024
OpPraHUYeCKUe COCIUHEHHS. u.ru/04/10
I'eHeTHYECKas CBA3b MEKIY
KJIaCCaMH HEOPTaHUYECKUX U
OpPraHUYECKUX
https://lesson.ed
32 | coenunenuil. KonTposbHas 1 16.05.2024
u.ru/04/10
pabota "OCHOBHBIE KJIACCHI
OpPraHUYECKUX W HEOPTaHHUECKUX
coequHeHuin"
https://lesson.ed
Ponbs xuMnu B o0ecrieueHnu
u.ru/04/10
JKOJIOTUYECKOU, IHEPIeTUYECKON
33 1 23.05.2024 | skiv.instrao.ru
M IUIIEBOM 0€30I1aCHOCTH,
https://resh.edu.
Pa3BUTHU MEIMIIHHBI
ru
https://lesson.ed
UYenoBek B MUpE BEIIECTB U u.ru/04/10
34 wmatepuanoB. XUMHs U 30POBbE 1 23.05.2024  skiv.instrao.ru
YyeJIOBEKa https://resh.edu.
ru
OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJUYECKOE OBECITEYHEHUE OBPA30OBATEJIBHOI'O [TPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI JIJIA YHEHUKA

» Xumus, 11 xnacc/ I'abpuensn O.C., OctpoymoB W.I'., Cnankos C.A., AKIioHEpHOE 00IIECTBO
«3marenncTBO «IIpocBemenne»

Xumus, 10 knace/ I'abpuensa O.C., Octpoymos N.I'., CnagkoB C.A., AKIIMOHEPHOE 00IIIECTBO

«M3natensctBO «IIpocBemenue»,2021 r

METOJUYECKUE MATEPUAJIbI 1JIA YUUTEJA
Xumusi(6a30BbIiypoBeHb ). Peanu3zanusi 00pa3oBaHus: METOIUIECKOE TTOCOOUE IS YIUTENs /
Kasepuna A. A., ITnuyruna I'.B.; nox pen.I'. B. [Inuyrunoii. M. : ®I'BHY «MHCcTHTYT

cTpaTeruu pa3BuTus oopasosanus PAOy, 2022 81 c.:ui.

[HI1PPOBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPChI CETU UHTEPHET
https://lesson.edu.ru/04/10
skiv.instrao.ru

https://resh.edu.ru
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