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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XUMUU Ha ypOBHE CpeIHEro o0mero oOpa3oBaHHs pa3paboTaHa Ha
ocHoBe denepanpHoro 3axkoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit
Odenepaunn», TpeOOBaHMM K pe3yibTaTaM OCBOCHHS (QeaeparbHO 00pa3oBaTelbHON
nporpaMmmsl cpennero oomero oopazosanus (POII COO), npeacrasnennbix B GenepanbHoM
rocyaapcTBeHHOM oOpazoBatenbHOM cTtannapte COO, ¢ yuérom KoHuenmuu npemnoaaBanus
yueOHOTro mpeaMeTa «XuMus» B 00pa3oBaTellbHbIX opraHu3anusx Poccuiickoit denepanun,
pealu3yIoNUX OCHOBHBIE O00pa3oBaTeNbHbIE TPOTPAMMBI, M OCHOBHBIX TIOJIOKEHUU
«Ctparerun pa3Butus BocnutaHus B Poccuiickoin @epepanuu Ha nepuon ao 2025 roma»
(Pacnopspxenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJOB K pa3paboTke MpOTpaMMBI MO XUMHUHU, K OMPEJCICHUI0 OOIIen
CTparerud OOydYeHHs, BOCHUTAHHS W Pa3BUTUS OOy4AIONIUXCS CPEACTBAMH y4eOHOTO
npenmera «Xumusa» g 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBMJIM KOHIIENTyallbHbIE
nosioxkeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIeJeH, COoIepKaHUs, pe3yJbTaToB
oOyueHust U TpeOOBaHUH K YPOBHIO MTOJATOTOBKHU BBIITYCKHUKOB.

XuMu4eckoe 00pa3oBaHME, II0JIydaeMO€ BBIIYCKHMKaMU 00I1e00pa3oBaTeabHOM
OpraHM3aluyu, SBJISETCS HEOTheMJIEMOM YacTbhlo HUX 00pa3oBaHHOCTH. OHO CIYKUT
3aBepIIAIONIIM 3TAllOM peain3alliid Ha COOTBETCTBYIONIEM €My 0a30BOM YpOBHE KIHOYEBBIX
LEHHOCTEN, MPUCYIIMX LEJIOCTHOM CHUCTEME XMMHYECKOro oOpa3oBaHUsA. OJTH LEHHOCTHU
KacaroTCs MO3HAHMSI 3aKOHOB MPUPOIbI, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYPHI
YelloBeKa, a TakKe SKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U
npuponHoit cpene. Peanmsyercs xummudeckoe oOpa3oBaHMEe OOydYarONIMXCS Ha YPOBHE
cpenHero oo6iiero oOpa3oBaHUsl CPEJICTBAMHU YUEOHOrO MpeaMeTa «XUMHUSI», COACpKaHUe U
MOCTPOCHHUE KOTOPOTO OMPENEICHBl B MPOrpaMMe MO XUMUU C YIETOM CHElU(UKU HAYKU
XUMUH, €€ 3HaUYCHHUS B MO3HAHUU TIPUPOJIBI U B MATEPUATHHOM KU3HU OOIIECTBA, a TAKXKe C
yu€TOM OOIIMX IEeNe U MPUHITUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpenHero odmiero oopa3oBanus B Poccuiickoit denepanmm.

XuMHsT Kak DdJEMEHT CHCTeMbl €CTECTBEHHBIX HayK HWIrpaeT ocoO0yi pojb B
COBPEMEHHOM ITMBWIN3AIMHU, B CO3JaHUU HOBOM 0a3bl MaTepHaibHONU KyIbTyphl. OHa BHOCHUT
CBOW BKJIaJI B JOPMUPOBAHHE PAITMOHAILHOTO HAYYHOTO MBINIJICHUSI, B CO3/IaHHUE IIETIOCTHOTO
NPEJICTAaBICHUSI 00 OKpPYKAIOIIEM MHUPE KaK O €IUHCTBE NPUPOJbI M YEJIOBEKA, KOTOPOE
dbopMupyeTcs B XUMUHU Ha OCHOBE TOHMMAaHHMS BEIIECTBEHHOT'O COCTaBa OKPYKAIOLIET0 MUPA,
OCO3HaHHUSI B3aUMOCBSI3M MEXK]y CTPOCHHEM BEIEeCTB, MX CBOMCTBAMU U BO3MOXKHBIMU
001acTsIMU IPUMEHEHUSL.

TecHO B3aWMOJEWUCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMU, XUMHUS CTaja
HEOTHEMJIEMOI YacThI0O MUPOBOM KYIbTYPbl, HEOOXOJIUMBIM YCIOBHUEM YCHEIIHOTO TPyJa U
KU3HU Kaxaoro ujeHa oOmiectBa. CoBpeMEHHas XMMHUs KaK HayKa cO3UaTeNibHas, Kak
HayKa BBICOKHUX TEXHOJOTHUW HaIpaBjeHA Ha PEIICHUE TJIOOATBHBIX MPOOIEM YCTONYHUBOTO
pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, DJHEPreTUUYECKOM, IHINEBOM, SKOJOTMYECKOMN
0€30IacCHOCTH W OXPaHBbI 37I0POBbSI.

B cooTBeTcTBUMU C OOMIMMH LETSIMU W TIPHUHIIMIIAMU CPEIHEr0 00IIero oOpa3oBaHuUs
cogepkanue npeamera «Xumus» (10-11 xmaccsl, 06a30BbIi  YpOBEHb HM3yuU€HUS)
OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOUIEKYJIbTYPHYIO TMOATOTOBKY OO0yYaromuxcs,
HEOOXOJUMYI0 UM JJsi  BBIPAaOOTKM MHUPOBO33PEHUECKUX OPHEHTHPOB, YCIEIIHOTO
BKIIIOUEHUSI B JKH3HB COIIMYMa, MPOJOJDKEHHUsS OO0pa30BaHUS B PA3IUYHBIX 00JacCTsIX, HE
CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.



CocTaBasiomuMu  rpeaMera «XHUMHs» SBISIIOTCA 0a30Bble Kypchbl — «Opranndeckas
xumusa» U «OOmas ¥ HeopraHudeckas XHUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHS
KOTOPBIX SIBJISIIOTCS. OCHOBBI 0a30BOM HayKHU: CHCTEMa 3HAHUM MO0 HEOPTaHMYECKOW XUMUU (C
BKJIFOUCHUEM 3HAHUN M3 0OIIeld XUMHUH) W OpraHWYecKOr XumMuu. PopMHpOBaHHE NaHHOU
CUCTEMBI 3HAHUM MPHU U3YUCHUU TIpeAMETa 00eCTIeUBAET BO3MOKHOCTh PACCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATHI, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepxkaHusi KypcoB — «Opranuyeckas xuMmus» U «OOmas u
HEOpraHuyeckas XuMus» cHOopMHUpOBaHA B MpOrpaMMe MO XMMHUU Ha OCHOBE CHCTEMHOTO
MoJIX0Ja K M3YyYEHHUI0 Y4eOHOro Marepuasia M o0ycloBJIeHa MCTOPUYECKHM OOOCHOBAHHBIM
pa3BUTHEM 3HAHHMK Ha OMpeeNEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce opraHu4ecKoi
XUMHUHU BEIIECTBA pPACCMATPUBAIOTCS HAa YPOBHE KIACCUYECKOW TEOPUH CTPOCHHUS
OpraHWYEeCKUX COCJUHEHUN, a TaKKE Ha YPOBHE CTEPECOXUMHYECKUX U DBJICKTPOHHBIX
npescTaBiIeHuil 0 cTpoeHuu BemecTB. CBeseHuss 00 U3yd4aeMbIX B Kypce BeIleCTBax NaloTCs
B Pa3BUTHH — OT YIJIEBOJOPOIOB O CIOKHBIX OMOJOTMYECKH aKTHUBHBIX COeAMHEHMA. B
Kypce OpPraHMYECKOH XUMUU TOJYYar0T pa3BUTHE COPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
oOmiero  oOpa3oBaHUsi  TEpPBOHAYaJIbHBIE MPEJACTABICHHS O  XHMHYECKOW  CBSI3H,
KJIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS,
0 XMMHYECKOU peaKkuu.

[Tox HOBBIM yriiOM 3peHHs B mpeaMere «Xumus» 0a30BOro ypoBHS paccMaTpUBAETCS
W3YYEHHBII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOPETUUECKHN MaTepuanl Hu
(aKkTOIOTUYECKUE CBEACHUSA O BEHIECTBAX M XMMHUUYECKOW peakiuu. Tak, B YaCTHOCTH, B
Kypce «OOmas U HeopraHU4ecKasi XUMUs» 00yJaroNIMMCs TPEOCTaBISETCS BO3MOXKHOCTh
OCO3HATh 3HAUEHUE TMEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX W METOJIOJIOTHUECKHUX
NO3UIUH, Tay0Ke MOHATh MCTOPUYECKOE HW3MEHEHUEe (YHKUMH STOro 3akoHa — OT
o0oOmaroieit 10 00BACHAIOMEH U IPOTHOZUPYIOLIEH.

Enunast cucrema 3HaHMM O BaXHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX
U TNPUMEHEHUHU, a TaKKE O XMMHUYECKHX pPEaKLMsIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX
MpoTeKaHust AomnoiHsercs B kKypcax 10 u 11 kmaccoB aneMeHTamMu coiepkaHus, IMEIOIUMU
KYJIbTYPOJIOTHYECKUN M TIPUKIATHON XapakTep. DT 3HAHUS CIIOCOOCTBYIOT MOHMMAaHHUIO
B3aUMOCBSA3M XUMHUU C JAPYTMMHU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABAaTEJIbHON U
MPaKTUYECKON JIEATEIbHOCTU YEJIOBEKAa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHS K MPOILECCY
TBOpUECTBa B 0O0JacCTM TEOPUU U TMPAKTUYECKUX NPWIOKEHUM XHUMHUH, MOMOTaroT
BBIMIYCKHUKY OPUEHTUPOBATHCA B OOILIECTBEHHO U JMYHOCTHO 3HAYUMBIX Mpoliemax,
CBA3AHHBIX C XUMHUEH, KPUTUYECKH OCMBICIHMBATh HH(POPMAIMIO U MPUMEHATH €€ s
MOTIOJIHEHUSI ~ 3HAHWUW,  PEIICHUS  MHTEJUIEKTYaJbHBIX M JKCIEPUMEHTaJIbHBIX
UCCIIEIOBATENIbCKUX 3aJady. B 1enoM coaepkanue ydeOHOTO mpeaMera «XHUMHUS» AAHHOTO
YPOBHSI M3YYEHHs] OPUEHTUPOBAHO Ha (POPMHUpPOBAHUE Yy 00YUAIOMIMXCS MUPOBO33PEHUECKOM
OCHOBBI I TOHMMaHUs QUWIOCOPCKUX UACH, TaKUX KakK: MaTepHalIbHOE €JIMHCTBO
HEOPTaHUYECKOTO U OPraHUYECKOTO MHUPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTABOM
U CTPOEHHEM, IO3HABAEMOCTb MPHUPOJHBIX SIBJICHHN IYTEM OHKCIIEPUMEHTA U PEIICHUS
MPOTUBOPEUUN MEXAY HOBBIMH (haKTaMU U TEOPETUYECKUMHU MPEATIOCHUIKAMH, OCO3HAHWE
pONM XMMHUU B pEHICHUH OHKOJIOTHYECKMX TpoliieM, a Takke MpolieM cOepexreHus
AHEPTreTUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B mmane pemenus 3agad BOCTUTAHUS, Pa3BUTHS U COLMAIM3ALMHA OOYYaIOIIMXCS
MPUHATHIE MPOrpaMMON MO XUMHHM MOAXOAbl K ONPEACICHUIO COACP>KAHUS U TOCTPOCHUS
npenaMera  MpeayCMaTpUBalOT  (OPMUPOBAHHE YHUBEPCAIBHBIX  YU4EOHBIX JIEHCTBUH,
UMEIOIIMX 0a30BO€ 3HAUCHHE MJIsi Pa3IMYHBIX BUIOB JCATEIBLHOCTHU: PEIICHUs MpooieM,



MOMCKa, aHajdu3a U o0paboTku WHPOpMaALMHM, HEOOXOAUMBIX JUIsl TPUOOPETEHHUs OIMbITa
NPAKTUYECKOW M MCCIEIOBATENbCKON JEeATENbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B
MO3HAHUU XUMHH.

B mpakTuke mpenogaBaHusi XUMHHM KaK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs,
TaKk U Ha ypOBHE cCpelHero oOuiero oOpa3oBaHUs, MPU OINPEAEIECHUU COIEpPKATEIbHOU
XapaKTepUCTUKU 1IeJiel M3Y4YeHHs] NpeaMeTa HalpaBiIeHHEM MEepBOCTENEHHOW 3HAYMMOCTU
TPaJUIMOHHO TpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKON HAayKu Kak o00JacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, NMPAKTUYECKON IESATEIBHOCTH YEJIOBEKAa M KAaK OJHOrO M3
KOMIIOHEHTOB MHUPOBON KylnbTypbl. C METOIMYECKOM TOUKM 3pEeHHs] TakoW MOJIXO0H K
OTIpeIeNICHHUIO LIeTIel N3ydeHHUs MPEeAMETa SBIISETCS BIOJIHE OMPAaBAaHHBIM.

CornacHo JaHHOUM TOYKE 3pEHUS TJIABHBIMU LEJISIMU U3YUYEHUS MpeaMeTa «XUuMUs» Ha
6azoBom ypoBHe (10 —11 ki) siBisttoTCS:

e (GOpMUPOBAHHE CHUCTEMBbl XHMHUYECKHX 3HAHWH KaK BaKHEHIIEH COCTaBISIOMICH
€CTECTBEHHO-HAYYHOUM KapTUHBI MUPA, B OCHOBE KOTOPOH JiexkKaT KIKOUYEBbIe MOHSITHS,
(dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUH XUMHUHU, OCBOEHHUE SI3bIKa HAYKH, YCBOCHHUE U
MOHUMAHHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHUNH MHPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJIEHHE C UCTOPUEHN UX PA3BUTHUS U CTAHOBIICHHUS;

e (GopMHUPOBAHME U Pa3BUTHE MPEJCTABICHUM O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHYECKUX peakUuid, HEOOXOIUMBIX JUIsl IPUOOPETEHUSI YMEHUI OPUEHTUPOBATHCS
B MHUpPE BEIIECTB M XWUMHUYECKHMX SBJICHHI, HMEIOIUX MECTO B TpUPOJIE, B
MPAaKTHYECKON U TTOBCEIHEBHOMN KU3HU;

® pa3BUTHE YMEHUH U CIHOCOOOB JESTENbHOCTH, CBSI3AHHBIX C HAONIOJACHUEM U
O0OBSICHEHUEM XHUMHUYECKOTO OJKCIEPUMEHTa, COOIIOJIEHUEM MpaBHJl 0e30MacHOIO
oOparieHusi ¢ BelecTBamu.

Hapsnay ¢ atum, conepxaTesbHas XapakTepUCTUKA LENed U 3a7a4 U3y4EeHHs NpeIMeTa
B IIpOrpaMMe€ II0 XUMHUU YTOYHEHAa M CKOPPEKTHpOBaHa B COOTBETCTBUM C HOBBIMHU
NPUOPUTETAMU B CUCTEME CpeiHero odmiero oopazoBanus. CerofHs B NpenojaBaHUM XUMHU
B Ooublieil cTenmeHW OTHAETCA MPEANOYTEHHE NPAKTUYECKON KOMIIOHEHTE COAEpKaHUS
o0y4YeHHsl, OpPHUEHTUPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHKa 00meo0pa3oBaTeabHOI
OpraHu3aluy, BIAJCIONIET0O HE HA0OpPOM 3HAHWH, a (PYHKIMOHAIBHONW TPaMOTHOCTBIO, TO
€CTh CrIoco0aMi ¥ YMEHUSIMU aKTUBHOTO TOJYYEHUSI 3HAHWH W MPUMEHEHHS UX B peasibHON
’KU3HU JJIs PEIICHUs MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TUM mnpu u3ydeHHHM TMpeaMera «XHUMHUS» JOMUHHUpYIOIEee 3HAYCHHE
NpUOOPETAIOT TaKKE LIEIH U 3a/1a4H, KaK:

ajganrauus OOydYaroIMXcs K YCJIOBUSIM JUHAMUYHO pPa3BHUBAIOLIErOCs MHpa,
dbopMUpoBaHHE HHTEIUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CamMo00Opa3oBaHUIO,
COTPYJHUYECTBY, CaMOCTOSITEIbHOMY TIPUHSITHIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaLMsIX, CBA3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

¢dbopMupoBaHre y OOydYalOIIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIETEHIIMN),
UMEIOIMX YHUBEpPCAIbHOE 3HAYCHHE [JIsi PA3IUYHBIX BUAOB JIESITEILHOCTH: PEUICHUS
npo0iieM, TIOWcKa, aHanu3a u o0paboTkH MH(pOpMAIUU, HEOOXOAUMBIX JIJIsi TPUOOpPETEHUs
OMbITa JIEATEIBbHOCTH, KOTOPAsl 3aHMMAET Ba)KHOE MECTO B MO3HAHWM XMMHH, a TaKKe AJIs
OLICHKM C TO3ULUI 5SKOJOTWYECKON Oe30MacHOCTH XapakTepa BIUSHUS BEUIECTB M
XMMHUYECKHUX IPOLECCOB HA OPraHU3M YEJI0BEKA U IIPUPOIHYIO CPENLY;

pa3BUTUE  TO3HABATENbHBIX  HMHTEPECOB, HWHTEUIEKTYalbHBIX W  TBOPYECKHUX
CHOCOOHOCTEN 00ydaromuXCsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh HOBBIE 3HAHUS
0 XUMHUU B COOTBETCTBUU C >KM3HEHHBIMH MOTPEOHOCTAMHM, HMCIOJIH30BaTh COBPEMEHHbIE



MHPOPMAIIMOHHBIE TEXHOJIOTUM JUI TMOWCKAa W aHajdn3a Y4eOHOW W HAyYHO-TIOMYJISIPHOU
UHPOPMAIINHA XUMHYECKOTO COICPIKAHUS;

dbopMHUpOBaHHE ¥ pa3BUTHE Y OOYYAIONIMXCS aCCOIMATUBHOIO M JIOTUYECKOTO
MBIIIUICHUS, HAOJIIOIaTeIbHOCTH, COOpPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOIMMBI, B YaCTHOCTH, TIPH IIAHUPOBAHUH U MIPOBEACHUN XUMUIECKOTO IKCIICPUMEHTA,

BOCIIMTAaHUE Yy OOyYarOmIMXCsl yOeKIEHHOCTH B TYMAHHCTUYECKOW HAIPaBICHHOCTH
XUMUHM, €€ BaXHOH pOJM B pEHICHHH TIOOAIbHBIX MPOOJIEM  PpalOHAIBHOTO
HPUPOIOIIONIE30BAHUS, MOTIOJIHEHUSI SHEPreTHUECKUX PECYPCOB M COXPAHEHHUS MPUPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpEKHOTO OTHOIICHHS K MPHUPOJE M CBOEMY
3I0POBBIO, a TaKkXKe NPUOOPETCHUS ONbITA HCIONB30BAHUS TIOJYYCHHBIX 3HAHWUH s
NPUHSATHUS TPAMOTHBIX PEIICHUI B CUTYallUsAX, CBA3AHHBIX C XUMUYECKIMH SBICHUSIMH.

B yue6HOM mnane cpeanero o0miero oopa3oBaHus MpeaMeT «XUMUs» 0a30BOr0 YPOBHS
BXOJIMT B COCTaB NpeMETHON obnacTn «EcTecTBeHHO-HayUHBIE TIPEIMETHI».

OO1m1ee YnCIIo 4acoB, OTBEACHHBIX IS M3yYCHUST XUMUH, Ha 0a30BOM YPOBHE CPEITHETO
obmiero oOpazoBanus, cocrabisger 68 gacos: B 10 kmacce — 34 4gaca (1 gac B Henemo), B 11
kiacce — 34 gaca (1 gac B Heneno).



COJEP XAHUE OBYYEHUA
10 KVIACC
OPI'TAHUYECKAS XUMUA

Teopernyeckue 0CHOBBI OPraHUYeCKOH XMMHUH

IIpenmer opraHM4eckod XuUMHUM: €€ BO3HUKHOBEHME, DPAa3BUTHE U 3HAYCHUE B
MIOJIyYEHU N HOBBIX BEUIECTB U MaTepUaioB. Teopusi CTpOEHUsI OPraHUYECKUX COEAUHEHUN A.
M. ByrnepoBa, e€ ocHOBHbIE MOd0XkeHUsI. CTPYKTYpHBbIE QOPMYJIbI OPTraHUYECKUX BEIIECTB.
I'omonorus, nzomepusi. XUMUYECKast CBSI3b B OPraHUYECKUX COCIUHEHUAX — OJIMHAPHBIE U
KpaTHBIE CBA3U.

[Ipencrapnenue o kinaccuuKalMu OpraHuveckux BemecTB. HomeHkmatypa
OpraHMYeCKNX COEIUHEHUN (cucTeMaThyeckas) W TpUBUAJIbHBIE Ha3BaHUsS Ba)KHEHIINX
IIPEACTABUTENEH KIIACCOB OPraHUYECKUX BELIECTB.

DKCrepuMEHTAIbHBIE METO/IbI U3YUEHHUSI BEIIECTB U UX MPEBPAIICHUI: 03HAKOMIIEHHE C
oOpa3iaMu OpraHu4ecKuX BEIIECTB U MaTepHUaJaMu Ha UX OCHOBE, MOJICTUPOBAHUE MOJIEKYJ
OpraHMYeCKNX BEHIeCTB, HAONIOJIEHWE M OMHUCAHHE JEMOHCTPALMOHHBIX OMBITOB TIO
NPEBPALIEHUI0 OpPraHWYECKUX BEIIECTB IpU HArpeBaHuM (IUJIaBJIEHUE, OOYIJIMBaHHUE U
TOpPEHUE).

Yraesogopoasl

AJNKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHM psala. MeTraH M 3TaH — MpocTeilne
NPEJICTABUTEN alIKaHOB: (U3MYECKHEe M XMMHYECKHE CBOWCTBA (pEaKIMU 3aMEelIeHUs
TOpEeHMs), HaXOXACHHUE B PUPO/IE, TOTyUYEeHUE U PUMEHEHHE.

AJNKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUN psAA. OTHIEH W MPONWIEH —
NpPOCTEHIINE TPEeICTaBUTENIN AIKEHOB: (PU3MUYECKHe W XMMHUYECKHE CBOWCTBA (peakiuu
TUIPUPOBAHUS, TaJOT€HUPOBAHUS, TUIPATALIUU, OKUCIICHUS U MOJUMEPU3ALINM), TOTyUYCHHE
Y TIPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunbyraaueH-1,3: cTpoeHrne, BaKHEUIITNE XUMUYECKHUE
CBOIcTBa (peakuus noauMepusaunn). IlonyuyeHne CHHTETUUECKOTO KaydyKa U PE3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKHH psa. AUCTHICH —
NPOCTEHIINIA TPEJACTaBUTENh AKMHOB: COCTaB, CTpOEHHE, (HU3MUECKHEe U XUMUYECKUE
CBOMCTBa (peaku TUIpUPOBAHUS, TaJOT€HUPOBAHUSA, THIpATAlUN, TOPEHHUs), MTOTyYEHHE U
IIPUMEHEHHE.

Apensbl. benson: cocraB, cTpoeHue, (pU3NUECKUE W XMUMHUYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAaHUsI U HUTPOBAHUS), MOJIyUYCHHE U NpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u xumuyeckue coUCmaa (PeaKyuu 2ai02eHupo8anus U HUMpPOBAHUs), NOIyUeHUe
u npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHyecKas CBA3b MEXIY YIJIEBOJOPOIAMH,
IIPUHAJICKANMMHU K Pa3JIMYHBIM KJIACCAM.

[TpupoaHble ICTOYHUKHU YTIIEBOAOPOI0B. [IpupoaHbIil ra3 U momyTHbIE HEPTSIHBIE Ta3bl.
Hedbts u e€ mnpoucxoxnenue. CrocoObl mepepaboTkn HEPTH: TMEPEroHKa, KPEKHHT
(TepMUYECKUil, KaTAIUTUUYECKU), muposu3. [IpoaykTel nepepaboTku HepTH, MX TPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroyb U MpolyKThl €ro nepepaboTKu.

OKCIEpUMEHTAIBHbBIE METObI H3YUYEHHMSI BEIIECTB U UX IIPEBPAILCHUN | 03HAKOMIICHUE C
oOpa3namMu IUIacTMAcC, KaydykoB U pe3uHbl, kouiekuuu «Hedpts» u  «YTOmby,
MOJCIIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB M  TaJOrCHONPOU3BOJHBIX, IIPOBEIACHUE
IPAKTUYECKOU PabOThI: MONYyYeHHE STUIICHA U U3yYEHUE €r0 CBOMCTB.




Pacuérnele 3anaun.

Bbrunicnenuss mo ypaBHEHHMIO XHMHYECKOM peakuumu (Macchl, 0o0bEéMa, KOJIMYECTBa
HCXOJIHOTO BEIECTBA WM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce, 00bEMY, KOJINYECTBY
OJTHOTO M3 UCXOJIHBIX BEIIECTB WIN MPOAYKTOB PEaKLUu).

Kucnopoacoaep:kamme oprannyecKue coeMHEeHUs

[IpenensHble OHOATOMHBIE CIHUPTHI. METaHON M 3TAHOJ: CTpPOEHHUE, (PU3UYECKUE U
XMMHUYECKHE CBOWCTBA (PEaKLMM C AKTUBHBIMHM METAJIJIaMU, TaJJOT€HOBOIOPOJaMH, TOPEHHUE),
IpuMeHeHne. BOoIopoaHbIE CBSA3M MEXIYy MOJIEKYJIaMU CHUPTOB. JlelicTBHME MeETaHoJa M
ATaHOJIa Ha OPTraHMU3M YEJIOBEKA.

MHoroaToMHble CHUPTHL. OTWICHIJIMKONb W TJIMIEPUH: CTPOCHHE, (PU3UYECKHUE HU
XMMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO LIEIIOYHBIMU METAJNIAMHU, KAYECTBEHHAs PEaKIHs
Ha MHOTOaTOMHbIE crupThl). JleificTBue Ha opraHu3M 4enoBeka. [IpumeHeHue riuuepuHa u
STWJIECHTJIUKOJIS.

@deHoJI: CTpOEHUE MOJIEKYJbl, (U3NUYECKHEe M XUMHUYECKHE CBONCTBAa. TOKCHYHOCTh
¢denona. [lpumenenue Qenomna.

Anbnerunsl U kemonsi. Dopmanplerun, aueTalbAETHI: CTpPOEHHE, (U3NYECKUE H
XMMUYECKHE CBOMCTBa (PEaKIMM OKHUCIEHHMS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKLUN),
II0JIy4YE€HUE U IIPUMEHEHUE.

OnHOOCHOBHBIE IIpeNeibHblE KapOOHOBBIE KHUCIOTHL. MypaBbuHAasT W yKCyCHas
KUCJIOTBI: CTpOoeHue, (u3nuecKre U XMMUYECKHUe CBOMCTBa (CBOICTBa, oOmiue Ais Kiacca
KUCJIOT, peakuusi 3TepuduKalnu), NojJydyeHue u npumeHeHue. CTeapuHOBas M OJEHUHOBAS
KUCJIOTBl KaK MpPEJICTaBUTEIN BBICIINX KapOOHOBBIX KHUCIOT. Mbljla Kak COJIM BBICIINX
KapOOHOBBIX KHCJIOT, UX MOIOILIIee JefcTBHE.

CrnosxHble 3(pupbl Kak MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MAPOIHN3 CIOKHBIX 3UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xxupoB. bruonornueckas poib KUPOB.

VYraeBoapl: cocTaB, Kiaccu(HKaiMs YriieBoAOB (MOHO-, JU- M TOJHCAXapuIbl).
['moko3a — mpocTedmuii MOHOCaxapua: 0COOEHHOCTH CTPOSHUSI MOJIEKYIbI, (PU3HUYECKHUe U
XUMHUYECKHE CBOWCTBA (B3ammojencTBue ¢ ruapokcuaom meau(ll), okucnenue aMMuagyHbIM
pactBopoM okcuga cepedpa(l), BoccTaHOBiIeHHME, OpOXKEHHE TJIFOKO3bI), HAaXOXJICHHUE B
npupoze, MpuMeHeHue, Ouonaoruueckas poib. Potocunte3. PpyKTo3a Kak U30Mep TIIFOKO3HI.

Kpaxman wu nemnono3a kak npupojaHble nojauMepsl. CTpoeHue Kpaxmalia H
nestono3pl. du3nueckue M XMMHUYECKHE CBOWCTBA Kpaxmaia (THApOJM3, KayeCTBEHHas
peaKuus ¢ HOJI0M).

DKCepUMEHTAIbHBIE METOABl M3YyYEHHUS BEIIECTB U UX NPEBPALICHUN: NMPOBEJCHUE,
HAOJIIOJIEHUE U OINKCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAYECTBEHHbBIE
peaKkIMM OJJHOATOMHBIX CIUPTOB (OKHCIEHHE 3TaHoja okcuaoM meau(ll)), MHOroaroMHbIX
CIIUPTOB (B3aUMOJICHCTBUE TiulepuHa ¢ ruapokcugom meau(ll)), ampaernnoB (okucieHue
aMMHa4YHBIM pacTBOpoM okcuga cepedpa(l) m ruapoxkcuaom menu(ll), B3aumopeiicTBue
Kpaxmajga ¢ HMOJOM), MPOBEACHHUE MPAKTHUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOMU
KHCJIOTBI.

Pacuérnrble 3amaumn.

Bbuncnenus 1o ypaBHEHHIO XMMHMYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBa
HCXOJHOI'O BEIECTBAa WJIM MPOAYKTa PEaKIUU MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOHBIX BEIIECTB WU MPOJYKTOB PEAKIIMHN).

A3oTCOepKale OPraHUYECKUE COCAMHEHMUS.



AMWHOKHCTIOTHI Kak aM(poTepHbIe OpraHudeckue coenuHeHus. Dusmueckue u
XUMUYECKHE CBOMCTBA aMUHOKUCIOT (HAa TMpUMEpe TIulMHA). buojoruueckoe 3HaYeHUE
aMUHOKHCITOT. [lenTumsl.

benku xak mpupoiHbIe BRICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBuunasi, BropuuHas u
TpeTUYHAs CTPYKTypa OenkoB. XHWMHUYECKHE CBOMCTBAa OEIKOB: THIPOJH3, JCHATYpaIlHs,
KaueCTBEHHBIC PEaKIUU Ha OCIIKH.

DKCTepUMEHTAIBHBIE METO/IbI U3YUEHHUS BEIECTB U MX MPEBpAIlEHU: HAOIIOACHUE U
OMKCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OCNKOB MPU HArpeBaHUU, IIBETHHIC
peakmuu OEJKOB.

BricokomoiieKyJIsipHbIe cOeIMHEHUS

OcHOBHBIE TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHECHHI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb MOJMMEpPHU3alliU, CPeIHss MOJeKylsipHass macca. OCHOBHBIC
METO/bl ~ CHHTE€3a  BBICOKOMOJIEKYJSIDHBIX  COCIMHEHHUH  —  TOJMMEepH3anus |
MOJIMKOHICHCAIIHS.

DKCIepUMEHTAIbHBIE METO/IbI M3YYECHHS BEUIECTB U UX MPEBPAIICHUN: 03HAKOMIICHHUE C
o0pa3naMu IpUpOAHBIX U UCKYCCTBEHHBIX BOJOKOH, TNIACTMACC, KAY4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanu3zanus MexXnpeIMeTHBIX CBSI3€i pU U3yUYEeHUU opraHudeckoit xumuu B 10 kiacce
OCYIIECTBIIIETCS Yepe3 MCIOIB30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHHA, TaK U
TIOHSATHH, SIBISIOIIAXCS CHUCTEMHBIMU IS OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYIHOTO
ITUKJIA.

OO0mIue ecTecTBEeHHO-HAYYHbIC TIOHATHA: SIBJICHUE, HAy4YHBIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalIW3, CHHTE3, KJIacCU(pUKaluUs, NEPUOTUYHOCTh, HAOIIOJIEHUE, H3MEPEHHE,
AKCTIEPUMEHT, MOJICITUPOBAHNE.

dusuka: maTepusi, SHEPrHsi, Macca, aTroM, d3JCKTPOH, MOJICKYyJa, JHEPTreTUYCCKHA
YPOBEHb, BEIIECTBO, T€NO, 00BbEM, arperaTHOE COCTOSTHUE BELIeCTBa, (GU3NUECKHUE BEIUIUHBI
Y eIMHUILIBI NX U3MEPEHUSI.

buonorus: knerka, opranusM, 6mocdepa, 0OMEH BEIIECTB B OpraHu3Me, (GOTOCUHTES,
OMOJIOTMYECKH aKTUBHBIE BelllecTBa (OENIKH, YTIIeBOAbI, JKUPbI, DEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE TOPOIbI, MOJIE3HBIE HCKOMAEMBbIE, TOTLINBO, PECYPCHI.

TexHonorus:: NHIIEBbIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO THTAHUS, MOIOIIUE
CpEeICTBA, JIEKapCTBEHHbIE M KOCMETUYECKUE MpernapaThl, MaTepualibl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKHUX BOJIOKOH.

11 KUIIACC
OBLIAA N HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBBI XUMHH

XUMHUECKUH 3JeMeHT. AToM. Sapo aroma, H30TONBL. ODJIEKTPOHHAs OO0OJIOYKA.
DHepreTu4ecKkue YpOBHH, TOJYpPOBHH. ATOMHBIE opOuTanu, S-, P-, 0- DIEMEHTHL
OcobeHHOCTH pacTpeAeseHus] 3JIEKTPOHOB MO OpOHUTaIsIM B aToMax JJIEMEHTOB IEPBBIX
YeThIPEX NEPUOOB. DIIEKTPOHHAS] KOH(PUTypaLHsi aTOMOB.

[lepnonnueckuii 3akoH u Ilepmoanueckas cucrtemMa XuUMHYeCKHX saeMeHtoB /J[. .
MenneneeBa. Cps3p mnepuogudeckoro 3axkoHa u Ilepnonnueckoil cUCTEMBl XMMHMUYECKHX
aneMeHToB /. 1. MeHieneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH



U3MEHEHUS! CBOMCTB XMMHYECKHUX 3JEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX M CIIOXKHBIX
BEILIECTB 110 FPYINaM U MEPHoiaM. 3HAYEHUE MMEPHOIUYECKOT0 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemniecTBa. XHUMHUYECKas CBs3b. Buabl XMMHYECKOW CBA3U (KOBaJIEHTHAs
HETNOJISIpHas U TMOJspHAsl, HOHHASI, MeTauTndeckas ). MexaHu3Mbl 00pa30BaHUs KOBaJCHTHOU
XUMUYECKOW CBsi3M  (OOMEHHBII ¥ JIOHOPHO-aKIeNTOpHbIN). BomopomaHasi  CBsI3b.
BanenTHOCTB. DneKTpoOoTpULATENBHOCTh. CTENeHb OKUCIICHUS. IOHBI: KATHOHBI U AHUOHBI.

BemiecTBa MONEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THUIBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBAa BEUIECTB OT THUMA
KPUCTAJUINYECKOU PEIIETKHU.

[TonsiTue o mucnepcHbIX cuctemax. VICTMHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas
JIOJISl BEILIECTBA B PaCTBOPE.

Knaccuduxanus Heopranmyeckux coenuHeHuil. HomeHkmaTypa HeOpraHHYeCKUX
BellecTB. ['eHeTHUecKkasi CBsI3b HEOPTAHMYECKUX BEILECTB, NMPUHAMICKAIINUX K Pa3IudHbIM
KJIacCaM.

Xumnueckas peakuus. Kmaccuduramuss XUMAYECKHMX peakuuii B HEOPraHHMYECKOH U
OpraHMYeCKOM XHUMHH. 3aKOH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXPaHEHUS W
MIPEBPAIICHUS SHEPTUH NIPU XUMUYECKHUX PEAKIIUAX.

CkopocTh peakiu, e€ 3aBUCHMOCTb OT pa3iuydHbIX (akTopoB. OOpaTUMbIe pEaKIUH.
Xumunyeckoe paBHOBecre. DAKTOPHI, BIUSIONIME HA COCTOSIHUE XMMHYECKOIO PaBHOBECHSI.
[Tpunnun Jle [arense.

DnektponuTtudeckas auccouuanus. CuibHbIe U cladbie AMeKTpoiauThl. Cpeaa BOAHBIX
pPacTBOPOB BEUIECTB: KUCasi, HEUTpaJibHAs, IIEJIOYHASL.

OKHCIIUTENBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

DKCIEpUMEHTAJbHBIE METO/bI U3YUYECHUSI BEUIECTB U MX MPEBPAIICHUN: JEMOHCTPALIMS
tabnui «Ilepuoanueckas cuctema xumudeckux siaemeHToB J[. . MennaeneeBay, uzydeHue
MOJIeTIell KPUCTAJUTMYECKUX PemIEToK, HaOJII0JIeHue W ONHCaHHe JISMOHCTPAIIMOHHBIX W
1a00paTOPHBIX OMBITOB (pa3fioKeHUE MEPOKCUAA BOJOPOAA B MPUCYTCTBUM KaTaau3aTopa,
ONpEACIICHUE Cpellbl PacTBOPOB BEUIECTB C MOMONIBI0 YHUBEPCAIBHOTO HWHIUKATOPA,
peaKkiu HWOHHOTO OOMEHa), MPOBEACHUE MPAKTHUYECKOW paboThl «BiusHHEe pa3TudHBIX
(bakTOpOB HA CKOPOCTh XMMHUECKON PEAKITUN».

Pacuérnbie 3aaun.

Pacuérel mo ypaBHEHMSIM XUMHUYECKHX PEAKLUHI, B TOM YHCIE TEPMOXUMHUYECKHUE
pacy€Thl, pacU€THI C UCIIOIB30BAHUEM MOHATHUS «MACCOBas J10JIs1 BELIECTBAY.

Heopranuueckasi XuMust

Hemeramnel. [lonoxenue HemeTamuioB B llepronnyeckoid CUCTEME XHUMUYECKUX
anemenToB [[. M. MeHneneeBa U 0COOCHHOCTH CTpoeHHUs aToMOB. Du3myeckuwe CBONCTBA
HEMETAJUIOB. AJUIOTpONHUsS HEMETa/lioB (Ha MpuMepe Kuciaoponaa, cepbl, Qocdopa u
yriaeposa).

XUMHUUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TalIOr€HOB, Cepbl, a3oTa, docdopa,
yriaepoja YU KpEeMHHUs]) U UX COEAMHEHUM (OKCHUIOB, KHCIOPOJCOAEPKAIIUX KHCIIOT,
BOJIOPOJHBIX COETMHEHUI).

[IpuMeHeHne BaxXHEUIIIMX HEMETAJIOB U UX COCUHECHUM.

Meramisl. [lonoxxenune metamioB B [leproanueckoi cucTeMe XUMUYECKUX DJIEMEHTOB
H. . MenneneeBa. OcoOEHHOCTH CTPOCHHS DJICKTPOHHBIX 000JT0YEK aTOMOB METAJIJIOB.
OOmue ¢usnyeckne cBoiicTBa MeTauioB. CIUIaBhl METAJUIOB. DJIEKTPOXUMHUYECKUN Psif
HaIIPSKEHUN METaJUIOB.



XUMHUYECKHE CBOMCTBA BaXKHEWIIUX METAUIOB (HATpHM, KaJWil, KalbIMi, MarHui,
ATIOMUHUMN, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO1u1me crocoOb! monydeHus: MeTayioB. IlpuMeHnenue MeTamioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOIbl HM3YyYEHHUs BELIECTB W MX MPEBpAIICHUN: H3yYCHHE
KOJUIeKIIMA «MeTaibl U CIUIaBbl», 00pa3ll0B HEMETAJUIOB, PEIICHHE 3KCIEPUMEHTAIbHBIX
3aja4, HaONIOICHME W ONKMCAHHE JIEMOHCTPALMOHHBIX M JJAOOPAaTOPHBIX OIBITOB
(B3auMozelicTBHE THAPOKCUIA ATIOMUHMS C PACTBOPAMU KUCIJIOT M LIEJI0UYEH, KaueCTBEHHbIE
peakuuy Ha KaATUOHBI METAJLJIOB).

PacuérHble 3agaumn.

Pacuétbl mMacchl BemiecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIlECTBA,
Macce WM 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacUEThl Macchl (00bEMa,
KOJINYECTBA BELIECTBA) MPOAYKTOB PEAKIUH, €CIIU OJIHO U3 BELIECTB UMEET PUMECH.

XuMHuS U KU3Hb

Ponp xumum B 00ecHeUYE€HHUH OSKOJOTMYECKOW, HSHEPreTMYeCKOM | MHIIEBOU
0€3011acCHOCTH, pa3BUTHUM MeIULMHBL. [loHATHE O HAay4yHBIX METOJAaX MO3HAaHUS BELIECTB U
XAMHUYECKUX PEAKIIHM.

IIpencraBienuss 00 OOMMX HAy4yHBIX MPUHLIMIAX HPOMBIIUIEHHOTO IOJy4eHUs
BaYKHEHILINX BEILIECTB.

UYenoBek B MUpPE BEIIECTB W MaTEPUAIOB: BAXKHEWUIIHE CTPOUTEIBHBIE MATEPHUAIIBI,
KOHCTPYKLIIMOHHBIE MaTepHaIbl, KPACKH, CTEKJIO, KEPAMHUKA, MATEPHUANIBl I DJIECKTPOHUKH,
HaHOMAaTEpHUaJIbl, OPraHMYECKUE U MUHEPATIbHBIE YI0OPEHHUS.

XUMUS U 310pOBbE YEJIOBEKA: NPaBUJIA MCIOJB30BAHMS JIEKAPCTBEHHBIX IPENApPaTOB,
npaBuia 6€30MacCHOrO MCIIOJIb30BaHUs MpenapaToB ObITOBOM XMMHUH B TIOBCEAHEBHOM KU3HU.

MexrpeaMeTHbIE CBSI3H.

Peanu3zanus MeXINpeaMETHBIX CBSA3€H MpHU U3Y4eHUH OOIIe U HEOpPraHUYeCKON XUMHUU
B 11 Kkiacce ocymiecTBiseTcs 4epe3 HMCIOJIb30BaHHE KaK OOIIUX €CTECTBEHHO-HAyYHBIX
MOHATUN, TaK W TOHATUM, SBISAIOINIMXCS CUCTEMHBIMHU JUISl OTHAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAY4YHOI'O IUKIIA.

OO01re ecTecTBEHHO-HAY4YHbIE TMOHSATHUS: HAay4YHbIH (PakT, rumoresa, 3aKOH, TEOpHS,
aHanM3, CHHTE3, KiIaccu(uKauusi, MEePUOAUYHOCTh, HAOIIOJCHHE, OKCIEPUMEHT,
MOJCIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

@usuka: MaTepusi, IHEPrusi, Macca, aroM, dJIEKTPOH, IIPOTOH, HEUTPOH, MOH, U30TOIl,
pPalMoOaKTHBHOCTb, MOJIEKYJIA, JHEPT€TUUECKUH YPOBEHb, BELIECTBO, T€NI0, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, (PU3NUECKUE BEIMUMHBI U €IUHULBI X U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOcUCTeMa, Ouocdepa, Makpo- U MHKpPOJIEMEHTHI,
BUTaMHHbI, 0OOMEH BEIIECTB B OPraHU3Me.

I'eorpadust: MuHepasbl, TOPHbBIE TOPOIbI, T0JIE3HbIE HCKONIAeMbl€, TOIUIMBO, PECYPCHI.

TexHonmorus:  XMMH4YECKas  MPOMBIIUICHHOCTb,  METAJUIyprus,  IPOU3BOJCTBO

CTPOUTCIBbHBIX MaTcpualos, CEJILCKOXO3SIMCTBEHHOC IMPOU3BOJACTBO, numeBas
IMIPOMBIINJICHHOCTD, (bapMaHeBTI/ILIeCKaSI IIPOMBIIIIJICHHOCTDL, IIPOU3BOACTBO KOCMCTHYCCKUX
nperiapaTos, IMPOU3BOACTBO KOHCTPYKIOHMOHHBIX MaTCpUuaoB, QJICKTPOHHAA

IMPOMBINIIICHHOCTb, HAHOTCXHOJIOT H.



[UDIAHUPYEMBIE PE3VIJIbTATbI OCBOEHUA IIPOITPAMMEBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYUYarOIIMMUCS
nporpamMMm  cpeAHero  oOmiero  oOpa3oBaHusi  (JIMUHOCTHBIM, METANpPEIMETHBIM |
npeaMeTHsIM). HaydHo-MeTondeckoit OCHOBOM 71st pa3paboTKU MIIaHUPYEMBIX PE3YJIbTaTOB
OCBOCHHUS MPOrpaMM CpEIHEro oOuiero oOpa3oBaHUs SIBISETCS CUCTEMHO-AESITEIIbHOCTHBIN
MOAXO/.

B cooTBeTCTBUU € CUCTEMHO-AESTEIBHOCTHBIM MOJAXOJOM B CTPYKTYpPE JTMYHOCTHBIX
pe3yNbTaTOB OCBOCHHS TMpeaMeTa «XUMHUS» Ha YPOBHE CpeiHero oOimero obOpa3oBaHUs
BBIJICJICHBI CJIEAYIOIIUE COCTABIISIOIINE:

OCO3HaHHE OOYYaIOIIUMHUCA POCCUMCKON TPaXTaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSITENIBHOCTH M CAMOOIIPEEIIEHUIO;

HaJU4re MOTHUBAIIMU K O0y4EeHHUIO;

IeJICHAIIPAaBICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUH JTMUYHOCTH Ha OCHOBE KITFOUEBBIX
[EHHOCTEN U UCTOPUUECKUX TPAAULIUA 6a30BOI HAYKH XUMUU;

TOTOBHOCTb U CIIOCOOHOCTH OOYYalOIIHUXCSl PYKOBOJCTBOBATHCS B CBOEU AESITENIBHOCTH
LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMHM, NPUCYIIUMH LEJIOCTHOM CHCTEME XMMHYECKOIO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS SKOJIOTUYECKOW KYJIBTYphl M CIOCOOHOCTH CTaBUThH IENHU U
CTPOUTD KU3HEHHBIE TUIAHBI.

JIMyHOCTHBIE PE3yNbTAThl OCBOCHMS NpeameTa «XUMHUS» AOCTUTAIOTCS B E€IUHCTBE
yueOHOM U BOCHHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUHM C TyMaHUCTUYECKUMH,
COLIMOKYJBbTYPHBIMH, JYyXOBHO-HPABCTBEHHBIMM LIEHHOCTAMU U HJ€alIaMU POCCUNCKOIO
IpaXXIaHCKOTO OOIIEeCTBa, MPUHITHIMA B OOINECTBE HOPMAaMU M MpaBUIAMH TOBEACHUSI,
CHOCOOCTBYIOIIMMHU  TpoOIleccaM  CaMOMO3HAaHMsI, CaMOpPa3BUTHS W HPABCTBEHHOTO
CTaHOBJICHUS JIMYHOCTH 00YYarOIINXCS.

JInaHOCTHBIE pe3yAbTaThI OCBOCHHUS npeamera «XUMUA» OTpaXkaroT
C(OPMHUPOBAHHOCTH OIBITA MO3HABATENFHOW M MPAKTHUECKON AEATEIRHOCTH OOYUYaIOIINXCS
M0 pean3aliy MPUHATHIX B OOLIECTBE IIEHHOCTEN, B TOM YHUCIIE B YACTH:

1) rpaxIaHCcKOro BOCIUTAHUS:

OCO3HaHUsl OOYYAIOIIMMHCS CBOMX KOHCTHUTYLUMOHHBIX TIpaB M OO0SI3aHHOCTEW,
YBaXEHUS K 3aKOHY U MPABOIMOPSIKY;

IPEACTABICHUS O COLUMAIbHBIX HOPMAaxX M NpaBWIaX MEXIMYHOCTHBIX OTHOILIECHHWI B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JAESITENIbHOCTH MpPU CO3JAaHUU Y4E€OHBIX
MIPOCKTOB, PEIICHUU YYCOHBIX M TIO3HABATENBHBIX 3a7a4, BBIMOJHCHHUH XHUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TMPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apryMEHTHI
JIPYTHUX TPU aHAJIN3€ Pa3IMYHbIX BUJIOB yUeOHOMU NI TEIHHOCTH;

2) IaTPHOTHYECKOr0 BOCIIUTAHMSA:

LEHHOCTHOTO OTHOLIEHUS K MCTOPHMYECKOMY M HAay4YHOMY HAclIeUI0 OTEYECTBEHHOMU
XUMUH;



YBa)XEHUS K IPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU M MPAKTUUECKOTO NPUMEHEHHS
XUMHUH, OCO3HAHUS TOTO, YTO TOCTHKEHUSI HAYKU €CTh Pe3yNbTaT JUINTEIbHBIX HAONI0ACHUH,
KPOTOTJIMBBIX AKCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U IPAKTUKOB;

UHTEpeca W I[I03HABATEIbHBIX MOTHBOB B MOJYYCHHUM M TMOCIEAYIOIIEM aHaIu3e
MHGOpPMaLIUU O MEPEJOBBIX TOCTHKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, ITUYECKOI0 MOBEAEHUS;

CHOCOOHOCTH OIICHMBATh CHUTYallMM, CBSI3aHHBIE C XHMHUYECKUMH SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJAECHHME M IOCTYIKH CBOMX TOBApUUIEH C MO3ULUN
HPABCTBEHHBIX U PABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA ITUX MOCTYIIKOB;

4) GpopMuUpOBaHUSA KYJIbTYPHI 310POBbS:

NOHMMaHMs IIEHHOCTEH 3/J0pOBOro M Oe3zomacHoro obpaza XU3HHM, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3NYECKOMY U NMICUXUIECKOMY 370POBBIO;

coOmro/ieHUs TpaBuil 0€30MacHOro OOpalleHusl ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
’KU3HU U B TPYAOBOU JI€ATEIIBHOCTH;

NOHMMAaHUS [IEHHOCTH TMpaBWJI HMHIWBUIYAIbHOTO M KOJUIEKTUBHOIO 0€30MacHOI0
MOBE/ICHUS B CUTYALUsIX, YTPOKAIOIINX 3/J0POBBIO U )KU3HU JIIOJIEH;

OCO3HaHUS MOCJHENCTBUI M HENPUATHS BPEIHBIX NMPUBBIYEK (YNOTPeOICHUS alIKOroJIs,
HapKOTUKOB, KYpeHHUsI);

5) Tpya0BOro BoCIUTaHUSA:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKON JEATeNbHOCTH,
OOLIECTBEHHO IMOJIE3HOW, TBOPUYECKOM U IPYTrUX BUAAX ACSTEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4yacTHE€ B pEHICHMH NPAKTUYECKUX 3a/ad COLUAIbHOU
HaIIPaBJIECHHOCTH (B paMKax CBOEr0 Kjacca, IKOJIbI);

MHTEpeca K MPaKTHYECKOMY M3YUEHUIO podeccHii pa3InyHoOTo poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHHUSI PEIMETHBIX 3HAHUHN N0 XUMUU;

YBaKEHHUS K TPYLY, JIOAAM TpyJa U pe3yibTaTaMm TpyJI0BOM e TeIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHAMBHIYaTbHOW TPAeKTOpPHHM OOpa3oBaHMS,
Oymymeid mnpodeccun W peanu3alud COOCTBEHHBIX IKMU3HEHHBIX IUIAHOB C  Y4ETOM
JMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB U MOTpeOHOCTEN 001ecTBa;

6) 3K0J10rH4eCKOro BOCIUTAHMS

9KOJIOTMYECKH  IIEJIECOO0Pa3HOr0  OTHOWIEHMS K  MpHUpOAE, KaK HCTOYHUKY
CYLLIECTBOBaHUS KU3HU Ha 3eMIIe;

NOHMMaHMS  TJO0AJIBHOTO  XapakTepa  HIKOJOTMYECKHX  NpoOsieM,  BIUSHUSA
HPKOHOMHUYECKHX MPOLECCOB HA COCTOSHUE PUPOTHON U COLIMAIBHOM CPEJIbl;

OCO3HaHUS HEOOXOJUMOCTH MCIOJB30BAHUSA JOCTIXKEHUM XUMHHU U1 pPELICHUs
BOIPOCOB PAallMOHAIIBHOT'O IPUPOA0NIOJIb30BAHMS;

AKTUBHOTO HENPUATHUS JEHUCTBU, MPUHOCIIIUX BpEll OKPYKArOUIeH TpUpOJHOH cpene,
YMEHUS IPOrHO3UPOBATh HeOJIaronpusiTHHIE 9KOJIOTMYECKHE MIOCJIEZICTBUS
MPEANPUHUMAEMBIX JEUCTBUM U NMPEAOTBpAIATh UX;

HaJIMYUsl Pa3BUTOTO 3KOJIOTMYECKOTO MBIILICHHUS, DKOJIOTMYECKON KYJIbTYpbI, ONbITa
JESITEbHOCTH  DKOJIOTUYECKOM HANpaBIE€HHOCTH, YMEHMsI PYKOBOJCTBOBAaTbCS HMHU B
MO3HABATEIbHON, KOMMYHHMKATUBHOM M COLMAIBHON TPAKTUKE, CIIOCOOHOCTH M YMEHHSA
aKTHUBHO MPOTHBOCTOSATH UACOJIOTUH XeMO(poOuu;

7) HEHHOCTH HAYYHOI'0 NNO3HAHMSA:



c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTUKY;

NOHUMaHUS CHEIU(PUKA XUMUU KaK HAyKd, OCO3HaHHs €€ poiau B (POPMUPOBAHUU
paliOHATFHOTO HAYYHOTO  MBIIUICHUS, CO3JaHUM IIEJIOCTHOTO TpPEeACTaBiIeHUs 00
OKpY)KalIIeM MHpe KaK O €IMHCTBE MPUPOABI U YEJIOBEKA, B IO3HAHUHU TPUPOIHBIX
3aKOHOMEPHOCTEH U PEeIIeHUHU POoOIeM COXpaHECHHS IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B 0COOOM 3HAYMMOCTH XHMMHUU JJII COBPEMEHHOW IUBWIM3AINK: B €€
T'YMaHUCTHUYECKOW HANPaBIEHHOCTH U BaXKHOW POJIU B CO3JJaHUU HOBOM 0a3bl MaTepuabHOU
KYJIbTYpbI, PEHICHUH TJO0ATBHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHUA UYEJIOBEUECTBA —
CBIPbEBOM, HSHEPreTUYECKOM, MHUIIEBOM W DSKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTHH
MEUIMHBI, 00ECTICYCHUH YCJIIOBUN YCTEIIHOTO TPYJa M SKOJIOTHYecKd KOM(OPTHOMN KU3HU
Ka)KJI0T0 4jIeHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH: IIOHMMaHHUSl CYIIHOCTM METOJIOB II0O3HAHU,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJB30BaTh MOJydaeMble 3HAHUS
JUIsT aHanu3a U OOBACHEHUS SBJICHUM OKpYXKAIOLIEro MHUpa MU MNPOUCXOIAIIUX B HEM
W3MEHEHUN, yMEHUsl JienaTh OOOCHOBAHHBIC 3aKJIIOUCHHS HAa OCHOBE HAy4dHBIX (AKTOB M
MMEIOIINXCS TaHHBIX C LEJIbIO MTOIYYEHHUs TI0CTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSATENFHO UCIOJIb30BaTh XWMUYECKUWE 3HAHUS [UIsl pPELIeHUs
po0JIeM B peaibHBIX KU3HEHHBIX CUTYAIUAX;

WHTEpeca K MO3HAHUIO U UCCIIEIOBATEIHLCKOU IeSITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAaHUW 1O XUMHUU B COOTBETCTBUU C IKU3HEHHBIMH
NOTPEOHOCTSIMU;

WHTEepeca K OCOOCHHOCTSIM TpyAa B pa3nuuHbIX cdepax mnpodeccuoHaaIbHOU
JIeSATeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3ylbTaThl OCBOCHUS YYEOHOro MpenMera «XHMHUsS» Ha YpOBHE
CpemHero o0miero 0opa3oBaHus BKIOYAOT:

3HaYUMBbIC TSI (POPMHUPOBAHUS MUPOBO33PECHHS OO0YUAIONINXCS MEXTUCIUIUIMHAPHBIC
(MexxnpenMeTHbIE) OOIleHayYHbIe MOHATHS, OTPAXKAIOIINE LEIOCTHOCTh HAYYHOU KapTHUHBI
MHUpa U crenu(rKy METOJOB MMO3HAHUS, HCIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (Marepus,
BEILIECTBO, JHEPrus, SBJICHHE, NPOIECC, CHCTeMa, HAYYHBIM (aKT, MPUHIIUT, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TE€OpHUs, UCCIIeI0OBAHNE, HAOMIOJACHUE, U3MEPEHUE, SKCIIEPUMEHT U
JpyrHe);

YHUBEpCalIbHbIE  ydeOHBbIC  JielicTBUS  (TIO3HABaTENbHBIC, KOMMYHUKATHBHBIC,
peryisaTHUBHBIE), obOecrneunBarommue QGopMHUpOBaHHE (YHKIIMOHAIBHOH T'PAMOTHOCTH U
COLIMAJIbHOW KOMIETEHIIUN 00YJaIOIINXCS,;

CIIOCOOHOCTh ~ OOYYaroIIMXCS  HMCIOJIb30BaTh OCBOCHHBIE  MEXKIHUCIHUIUIMHAPHBIE,
MHPOBO33PECHUYECKUE 3HAHUS W YHHUBEpPCAJIbHBIC Y4YCOHBIC NCHWCTBHS B TO3HABATEIBHOW H
COLMAJIbHOW MPAKTHUKE.

MeTtanpenMeTHbie pe3yJlbTaThl OTPAKAIOT OBIAJCHUE YHUBEPCAIbHBIMU YyUeOHBIMU
MO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMH.

OBiaieHHe YHUBEPCATBLHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMHY /I€/iCTBUAMM:

1) 0a30BbIe JIOTHYECKHE 1eHCTBHUA:

CaMOCTOSITETTLHO (POPMYIUPOBATh M aKTyaJM3HPOBATH IMPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;



ONpeAesATh LEeNIU JAEATENbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JTOCTHKEHUS,
COOTHOCHTD PE3YJbTAThI IEATEIbHOCTU C TOCTABICHHBIMU LIEJIAMH;

UCIIOJIb30BAaTh MPHU OCBOEHUHU 3HAHUIM NMPUEMBI JOIMYECKOTO MBIIIJICHUS] — BBIIACIATH
XapakTepHble MNPU3HAKU TMOHATHUM M yCTAaHABIMBATh WX B3aHMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIINE MOHATHUSA I OObSICHEHHS OTACIbHBIX (DAKTOB U SIBJICHUIA;

BBIOMpATh OCHOBAHUSI W KPUTEPUHU [UIsl KiIacCU(UKALMM BEIIECTB M XUMHUYECKUX
peaKuuii;

YCTaHABIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXy U3Yy4acMbIMU SIBICHUAMU;

CTPOUThH JIOTUYECKHUE pACCYXACHHUS (MHAYKTHBHBIC, ACTYKTUBHBIC, MO aHAJIOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH U TPOTUBOPEYHsS B  paccMaTpUBAEMbIX  SIBICHUSX,
(bopMyITHpOBaTh BEIBOJIBI U 3aKITIOYCHHS;

IPUMEHATh B MPOLECCE IIO3HAHWSA, MCIOIB3YEMbIE B XHMHUU CHUMBOJIMYECKUE
(3HaKOBbIE) MOJENH, MPeoOpPa30BbIBATh MOJIENbHbBIE NPEJCTABICHUS — XMMHUYECKHH 3HAK
(cuMBOJI) BneMEHTa, XUMUYeckass (GopMmysa, YpaBHEHHE XHMUYECKONW peakUuu — Ipu
pemeHnr y4eOHBIX TO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, NPUMEHATH Ha3BaHHBIC
MOJIETIbHBIE MTPEACTABIICHUS JUISl BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB M3Y4a€MbIX BELIECTB U
XMUMHUYECKUX PEAKIUH.

2) 0a30BbIe HCCIeA0BATEIbCKHUE JIeiiCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHUS BEILIECTB U XMMHUECKUX PEAKLUi;

dbopMynupoBaTh LEIM M 3aJauyd MCCIEJOBAHMS, MCHOJIb30BaTh IIOCTaBJICHHbIE U
CaMOCTOSITEBHO C(OPMYJIHPOBAaHHBIE BONPOCHI B KAauye€CTBE HHCTPYMEHTAa IO3HAHUA U
OCHOBBI [UIsi (OPMHUPOBAHUS THIIOTE3bl 110 MPOBEPKE IMPABUIBHOCTH BBICKAa3bIBAEMBIX
CYXICHHM;

BJIQZICTh HABBIKAMHU CaMOCTOSTEIBHOIO IUIAHUPOBAHMSI U MPOBEICHUSA YYCHHUECKHX
AKCIEPUMEHTOB,  COBEpPILIEHCTBOBAaTH yMEHHMs  HaOdOJaTh 3a  XOJOM  Ipoliecca,
CaMOCTOATEIBHO MPOTHO3UPOBATh €ro Pe3yibTaT, (GOpMYyIUPOBaTH OOOOLICHUS M BBIBOBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH pPE3YJIbTAaTOB HMCCIEA0BAHMS, COCTABIATH OOOCHOBaHHBIN
OTU&T O MPOJICITAHHON padoTe;

npuoOpeTaTh ONBIT YYEHHUYECKOW HCCIIEeIOBATEIbCKOM M MPOEKTHOW JeATEIbHOCTH,
HPOSIBIATH CIIOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIBHOMY IOMCKY METOJOB PELICHHS
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3IMYHbIX METOJOB IT03HAHHUS.

3) padora c uHopmanmeii:

OPUEHTUPOBAThCSI B PA3IMYHBIX MCTOYHUKAX HHPOpMALMU (HAYYHO-TIOMYJIsIpHAs
JUTEepaTypa XMMHMUYECKOIO COJEpXkaHMs, CIpaBOYHbIE ©OocoOMs, pecypchl HHTepHeTa),
aHaJIM3UpOBaTh HH(OPMAIUIO pa3IWYHBIX BUJOB M (OPM NPEACTABICHUSA, KPUTUYECKH
OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUNBOCTH;

(dbopMynHpoBaTh 3alpochl U NMPUMEHATh pa3iIUYHble METOABI NPH IOHCKE U OTOOpE
uHpopMaluy, HeOOXOIUMOH JUIsl BBIMOJIHEHUS YUEOHBIX 3a/1a4 ONpeAeNIEHHOTO THIIA;

MpUOOpETaTh ONBIT MCIONB30BaHUS WH(YOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOT Ui
Y Pa3IMYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOSITETILHO BBIOMpaTh ONTUMANbHYIO (opMmy mpeacraBieHus uHOOpMaAIIUU
(cxemsbl, rpaduKH, AMarpaMMbl, TAOIUIIbI, PUCYHKH U APYTHUE);

UCIIONIb30BATh HAYUYHBIM $3BIK B KAadeCTBE CpEACTBA MpH paboTe C XUMHUYECKOM
uHbopMalMel: NPUMEHITh MeXIpeaMeTHble ((u3nueckre W MaTeMaTHuecKue) 3HaKU U
CHUMBOJIBI, (POpMYIIbI, a00peBUaTYpBl, HOMEHKIATYPY;

UCTOJIB30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISAHOCTH.

OBnajenne yHNBepCAIbHBIMH KOMMYHUKATHBHBIMH /1€ CTBUSIMM:



3a/1aBaTh BOMNPOCHl MO CYIIECTBY OOCYXJaeMOW TEMbl B XOJ€ Juajora W/Wiu
JTUCKYCCHUM, BBICKa3bIBaTh WACH, (POPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS TIPEJUIOKEHHON 3a/1a4H;

BBICTYNIATh C MPE3EHTAIMEN Pe3yIbTaTOB MMO3HABATEILHOMN ACSITEILHOCTH, MOTYISHHBIX
CaMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHMKAMU TMPU BBHIMOJHEHUH XHUMHUYECKOTO
AKCIIEPUMEHTA, TPAKTUYECKOW pabOThl MO HCCIEIOBAHHIO CBOWCTB H3YYaeMBIX BEIIECTB,
peainzanuy yaeOHOTO MPOeKTa U (POPMyIUPOBATh BBHIBOJBI MO pe3yjbTaTaM MPOBEIEHHBIX
UCCJIEIOBAaHUM MMyTEM COTIIACOBAHMSI MO3UIIMIA B X0/1e 00CYXACHUS U 0OMEHA MHEHHUSIMH.

OBjajieHHe YHUBEPCAJTBLHBIMY PeryJATHBHBIMH JIeliCTBUSIMU:

CaMOCTOSITEJILHO TJIAHUPOBATH M OCYIIECTBIIATH CBOIO MO3HABATEIbHYIO JEATEIbHOCTD,
ornpenaensis e€ e U 3a7a4u, KOHTPOJIUPOBATh U 10 Mepe HEOOXOTUMOCTH KOPPEKTUPOBATH
npeIaraeMblil aNropuTM JACHCTBHIA MPU BHITIOJTHEHUHN YUYEOHBIX U UCCIIEIOBATEIBCKUX 3224,
BbIOMpaTh Hanbosee 3(pPeKTUBHBIN CIOCOO UX pelIeHUs C YUYETOM MOTyYeHUs] HOBBIX 3HAHUMN
0 BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISAITH CAMOKOHTPOJIb CBOEH JEATEIbHOCTU Ha OCHOBE camMoaHalIh3a H
CaMOOLEHKH.

HNPEJMETHBIE PE3YJIbTATbBI
10 KUIIACC

IIpenmeTHbIe pe3ynbpTaThl OCBOCHHUS Kypca «OpraHudeckas XuMuUs» OTpaXKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUM O XUMHUYECKOH COCTaBJISIONIEH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpa, POJIM XMMHUU B TMO3HAHWU SIBICHUN NPUPOJbI, B POPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYPhl JUUHOCTH, €€ (YHKIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM JUIst
peleHusl NMPaKTHYECKUX 3a/7ad M HKOJOTHYECKHM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CPEAE;

BJIAQJICHUE CHUCTEMOW XUMMUYECKUX 3HAHMUM, KOTOpas BKIIIOYAET: OCHOBONOJArarolne
NOHATHSL (XMMHYECKHI JJIEMEHT, aToM, »JJEKTpOHHas oO0o0JIoYKa aToma, MOJIeKyIa,
BAJCHTHOCTh, JJIEKTPOOTPUIATEIBHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas ¢opmyia
(pa3BépHyTast M COKpall€HHas), MOJIb, MOJIIpPHAs Macca, MOJIAPHBIA OOBEM, YIrJIepOaHbIN
cKesleT, (yHKIMOHAJIbHAsl TpYIIa, pajuKayl, U30MepHs, M30MEpbI, TOMOJOTHYECKUN psL,
TOMOJIOTH, YTJIEBOAOPOIbI, KUCIOPO U a30TCOACPKAIIUE COCAUHEHUS, MOHOMED, IOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMs); TEOPUU U 3aKOHBI (TEOpHs
CTpPOCHHUS OpraHuueckux BemiecTB A. M. BytiepoBa, 3aKOH COXpaHEHUS MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHH SA3BIK XMMHHM; MUPOBO33DEHUECKHUE 3HAHUSA, JIEKALUE B
OCHOBE NMOHMMAHUS NPUYMHHOCTH U CUCTEMHOCTU XUMHUUYECKUX SIBJICHUH, (DaKTOIOrMYEeCKUe
CBEJCHHUS O CBOMCTBAx, COCTAaBE, MOJYYCHHMH M OE30MaCHOM HCIOJb30BAHUM Ba)KHEHIINX
OpraHNYECKHUX BEUIECTB B OBITY U MPAKTUYECKOH JIeATEIbHOCTH YEJIOBEKA;

C(OPMUPOBAHHOCTh ~ YMEHUN  BBIABIATH  XapakTepHble  NPU3HAKU  TOHATHH,
YCTaHaBJIMBATh UX B3aUMOCBSA3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE IOHATHUS IPU OIHUCAHUU
COCTaBa, CTPOCHUS U MPEBPALLCHUNA OPTraHUYECKUX COEIUHEHUN;

c(OpMUPOBAHHOCTh YMEHUHN HUCIOIbH30BATh XUMUYECKYIO CUMBOJIMKY JUISl COCTABIICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpall€HHOM) (OopMysl OpPraHUYECKUX
BEIIECTB U YPAaBHEHHUHM XMMHUYECKHX pEaKLUd, HW3rOTaBIMBATh MOJEIM  MOJIEKYJ
OPraHMYEeCKUX BEUIECTB Ul MIUIIOCTPALlMM HX XHMHMYECKOTO M IPOCTPAHCTBEHHOI'O
CTPOCHHS;



cOpPMHUPOBAHHOCTh ~ YMEHHMH  YCTAHaBIMBaTh  NPUHAJICKHOCTh  HU3YYEHHBIX
OpraHMYECKMX BEIIECTB IO WX COCTaBY M CTPOCHHUIO K OIpeneiIEHHOMY Kiaccy/TpyIie
COETMHEHU I (yrneBoJopoibl, KHUCIIOPOJ u a30Tco/IepKaIlIne COEIIMHEHUS,
BBICOKOMOJICKYJIIDHBIE ~ COCIMHEHUS), JlaBaTh WM Ha3BaHUSA T0 CHUCTEeMaTHYECKOU
Homenkinarype (IUPAC), a Taxke mNpUBOAUTH TPUBUANBHBIE HAa3BAaHUS OTICIBHBIX
OpraHMYeCKUX BEIIECTB (3TWUJIEH, MPOMUJICH, alleTHUIICH, 3TUICHTJIMKOIb, TIMIEPUH, (EeHO,
dopmanpaerus, aneTalbIerui, MYpaBbHUHas KUCJIOTa, YKCYCHas KHCJIOTa, OJICMHOBAs
KUCJIOTA, CTeapUHOBask KHCIIOTA, IITI0K03a, PPyKTO3a, KpaxMal, HeJI0I03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHUS OMPEICNIATh BUIbl XUMHUYECKOW CBS3M B OPraHUYECKHX
COEIMHEHUSIX (OIMHAPHBIC U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHUSI PUMEHATDH IOJIOKEHUSI TEOPUH CTPOCHHS OPTraHHYECKUX
BemiecTB A. M. bytiepoBa a1t 0ObsICHEHHS 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPAHEHHSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTpPOEHHUE, (u3Mueckue u
XUMHUYECKHE CBOWCTBA THUIIMYHBIX MPEJICTABUTENEH pPa3IUYHbIX KJIACCOB OPraHUYECKHX
BEIIECTB (MEeTaH, ATaH, ITHWJIEH, NMPOINWICH, aleTwIeH, Oyraauen-1,3, metmnoyramuen-1,3,
O€H30J1, METaHOJI, ITAHOJ, ATHJICHIJIMKOIIb, TTUIEPHUH, (EHOJI, alleTadbJeru/l, MypaBbuHasi U
YKCYCHasi ~ KHCIIOTBI, TJIIOKO3a, Kpaxmal, [eJUIiojio3a, aMHUHOYKCYCHas — KHCJIOTa),
WUTIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIHX
XUMHUYECKUX PeaKUui C UCIOJIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh HUCTOYHUKH YTIIIEBOJOPOIHOIO CHIPhS
(HedTh, PUPOAHBINA Ta3, Yrojb), CIOCOOB MX MEPEepabOTKH U MPAKTUYECKOE MPUMEHEHHUE
MPOYKTOB MEepPepadOTKu;

c(OpMUPOBAHHOCTh YMEHHI MPOBOAMTH BBIYUCICHHS MO XMMHMYECKHM YPaBHEHUSIM
(Macchbl, 00bEMa, KOJMYECTBA MCXOAHOIO BEIIECTBA WM NPOAYKTA PEAKIMHU MO U3BECTHHIM
macce, 00bEMY, KOJTUYECTBY OJHOTO M3 UCXOJIHBIX BEILECTB WM MPOAYKTOB PEaKIun);

c(OpMHUPOBAHHOCTh YMEHUU BIAJIETh CHUCTEMON 3HAHMW 00 OCHOBHBIX METOJIAX
HAyYHOTO TO3HAHMS, HWCIOJNB3YEMbIX B XHMHUM MPHU H3YYEHHUU BEIIECTB U XUMHUYECKUX
ABJIeHUN (HaOMIOZCHWE, W3MEpEeHUe, SKCIEPUMEHT, MOJCIMPOBAHUE), UCIOJIb30BaTh
CUCTEMHbIE XWMHWYECKHE 3HAaHUA I NPHUHIATHS PEHIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYaLUsX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHHUEM;

c(OpMHUPOBAHHOCTh YMEHHUI COONMIOAAaTh MpaBUiia MOJb30BAHUS XUMHUYECKON MOCYI0H
U J1abopaTOpHBIM O0O0OpYIOBaHUEM, a TakXKe INpaBWiia OOpalleHus C BelleCTBAMHU B
COOTBETCTBUU C MHCTPYKUHUSMHU O BBITOJIHEHHIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB;

c(OpPMHUPOBAHHOCTh YMEHHUM IUIAHUPOBATH M BBINOJHATh XMMHUYECKUI SKCIIEPUMEHT
(mpeBpallleHuss OpraHUYECKUX BEIECTB MPU HArpeBaHUU, MOJTYYEHUE TUJICHA U HU3y4YCHUE
€ro CBOWMCTB, KaYECTBEHHBIC PEAKIIMU OPraHUYECKUX BEIECTB, JACHATypalus OEIKOB MpHU
HarpeBaHWH, IIBETHbIE pEAaKUUM OEIKOB) B COOTBETCTBUM C TMpaBWIAMH TEXHUKU
0e30macHOCTH Tpu OOpalleHMH C BeUeCTBaMU M JIabOpaTOpHBIM O0OPYAOBaHUEM,
NPEJICTABIATh PE3YNbTaThl XUMHUYECKOTO JKCIepUMeHTa B (opme 3amucu ypaBHEHHU
COOTBETCTBYIOIIUX peakiuil 1 GOpMyIHpPOBaTh BBIBObI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUM KPUTHYECKH aHAIM3HPOBATH XUMHUUECKYI0 MH(POPMAIIHIO,
MOJy4aeMyI0 M3 pa3HbIX HCTOYHMKOB (cpeacTBa MaccoBoil uHpopmanuu, WHTEpHET H
JPYTuX);

c(OpMUPOBAHHOCTh YMEHUI COOMI0OaTh MpPaBWIIa SKOJOTHYECKH IeIeco00pa3HoOro
NOBEJCHUA B OBITY M TPYHOBOM IEATEILHOCTH B IENSAX COXPAHEHHS CBOETO 30POBbI U
OKpYXarouieil MpUpOAHOM Cpellbl, OCO3HAaBaTh OMACHOCTh BO3JCHUCTBUS Ha JKUBbIE



OpraHU3Mbl OMpPEJEIEHHBIX OpPraHMYECKUX BEIIEeCTB, MOHMMasi cMmbichn mokazarens [1/1K,
MOSICHATh HA TMpUMEpax CIOCOObl YMEHBIICHUS U TMPEAOTBPAIICHHUS UX BPEIHOTO
BO3JICHICTBUS HA OPTaHMU3M YEJIOBEKa,

TS 0OY4YaroIIUXCsl ¢ OTPAHUYEHHBIMUA BO3MOKHOCTSMH 3/I0POBbSI: YMEHUE MPUMEHSTh
3HaHMSI 00 OCHOBHBIX JIOCTYIMHBIX METOJaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUM;

JUISL CIIETIBIX W CHA0OBHISIIMX OOYYaIOIIUXCSA: YMEHHME HCIOIb30BaTh pelbeHO-
TOYEUHYIO cucTeMy obo3HadueHuit JI. bpaiins mist 3anucu xumudeckux Gopmyi.

11 KUIIACC

[IpenmeTtHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas u HEOpraHWYecKas XHMUS»
OTpaXkaroT:

c(OPMHUPOBAHHOCTh TPEJCTABICHUH: O XMMHUYECKOW COCTABIIAIONICH €CTECTBEHHO-
HayYHON KapTUHBI MHpa, POJIM XMMHUH B TO3HAHUU SIBICHUU TPUPOIBI, B (HOPMUPOBAHUU
MBIIIJICHUS. W KYJIbTYPBI JTHYHOCTH, €€ (YHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIMMOMN st
pEIICHUsT TPAKTUYECKUX 3a7ad MU DKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3JI0POBBIO M TIPUPOTHOM CPEIE;

BJIaJICHUE CHUCTEMOW XMMHUYECCKUX 3HAHWHM, KOTOpas BKIIOYACT: OCHOBOIOJATAIOIIHE
MOHATHS (XMMHUYCCKUH DJIEMEHT, aTOM, HM30TOII, S-, P-, d- 3JeKTpOHHBIC OpPOUTAI aTOMOB,
WOH, MOJICKYJIa, MOJIb, MOJISIPHBIH 00BEM, BaJICHTHOCTD, AJIEKTPOOTPULIATEIIBHOCTD, CTEIICHB
OKHUCJICHHS, XMUMHYECKas CBs3b (KOBAJICHTHAs, WOHHAS, METaJUIMYECKas, BOJOPOIHAA),
KpHCTa/UTMYeCKass pEmIéTka, THUIBI XUMHYECKHX pEaKUui, pacTBOp, OSJICKTPOJIUTHI,
HEBJICKTPOJIUTHI, ATEKTPOITUTHICCKAST TUCCOITUAITNS, OKHCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW  pPEaKIUH, XHMHYECKOE paBHOBECHE); TEOPUU M  3aKOHBI  (Teopus
ANEKTPOIUTUUECKON JHCccolManuy, nepuoandeckuid 3akoH J[. WM. MeHneneeBa, 3akoH
COXPAHEHHUSI MAacChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS YHEPTUU MPU XUMHUECKUX
peaxIusix), 3aKOHOMEPHOCTH, CUMBOJWYECKUHN SI3bIK XUMUH, MUPOBO33PEHUECKHE 3HAHUSA,
JeKAIIMEe B OCHOBE TOHMMAHUS TNPUYMHHOCTH M CUCTEMHOCTH XHUMHYCCKHUX SIBJICHHIA,
(daKTOJOTMUECKUe CBEJCHUS O CBOWCTBaX, COCTaBe, TOJIYYCHHH ¢  OE30MaCHOM
WCTIONb30BAHUH BA)XKHEHIIUX HEOPTaHUYECKUX BEMIECTB B OBITY © TMPAKTHUYECKOU
NeSITETbHOCTH YEJIOBEKA,

COPMHUPOBAHHOCTh ~ YMEHUH  BBIABIATH  XapakTepHble  TPU3HAKK  TOHATHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIHME IMOHSATHUS MPH OMUCAHUU
HEOPTaHMYECKHX BEIIECTB M UX MPEBPAICHU;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOIH30BATH XUMUIECKYIO CUMBOJIMKY JUISI COCTABIICHUS
dopMyIT BelIeCTB M YpPaBHEHUH XUMHYECKUX PEaKIUil, CHCTEMAaTHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHanbHBIC HA3BaHUSA OTACIbHBIX HEOPraHHUECKHUX BEIIECTB (yrapHbIH Tras,
VIJICKUCIBINA Ta3, aMMHaK, Tali€éHas W3BECTh, HEranméHas W3BECTh, TUThEBAsT COJA, THUPUT U
Ipyrue);

COPMHUPOBAHHOCTh YMCHHH OINPEACISITh BaJCHTHOCTh W CTCICHb OKHUCIICHUS
XUMHUYECKHUX JJIEMEHTOB B COCIUHEHHUSIX Pa3IMYHOIO COCTaBa, BUJ XHUMHUYECKOW CBS3U
(KoBaJIeHTHAs!, MOHHAs, METAaJUIMYECKast, BOJOPO/IHASI) B COSTMHEHUSAX, TUIT KPUCTAJUTHUECKON
pPEIIETKM KOHKPETHOT'O BEIIeCTBa (aTOMHAs, MOJICKYJsIpHAs, WOHHAS, METaJTMYecKas),
XapaKTep CPeJibl B BOJHBIX PACTBOPAX HEOPTAaHWICCKUX COCTUHCHUI;

c(OpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAICHKHOCTh HEOPTaHUUECKHUX
BEIIECTB 110 UX COCTAaBY K OMPEEIEHHOMY KJIAcCY/TPyNIe COeqUHEHUN (ITPOCThIE BEIIEeCTBA
— METaJTbI U HEMETAJLIBI, OKCHIbI, OCHOBAHHMS, KHCIIOTHI, aM(DOTEPHBIE THIPOKCHIBI, COJIH);



c(hOopMUPOBAHHOCTh YMEHHUM pacKpbIBaThb CMBICI mepuoguveckoro 3akona JI. U.
MeHnneneeBa W JIEMOHCTPUPOBATh €ro  CHUCTEMATHU3UPYIOIIYIO, OOBICHUTECIBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTEepU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 31eMEHTOB 1—4 mepnonoB [lepronnueckoid CHCTEMBI XUMUYECKUX SJIEMEHTOB
J. W. MennaeneeBa, HWCHOAB3YyS TMOHATHA «S-, P-, O-3JIEKTPOHHBIE OpOUTAIHY,
(QHEPTreTUYECKUE YPOBHUY», OOBSICHITH 3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB XMMHUYECKUX
AJIEMEHTOB M MX COEAUMHEHHMM II0 ImepuogaM u rpynmnaMm Ileproanyeckod CHUCTEMBI
XAMHYECKUX 351eMeHTOB [[. 1. Mennaeneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOWCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAHHE
FEHETHYECKOM CBA3M MEXKAY HEOPraHMYECKMMH BELIECTBAMHU C IIOMOULIBIO YpPaBHEHUMU
COOTBETCTBYIOUIUX XUMHUUYECKUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(ULIMPOBATH XUMUUYECKUE PEAKIIMH 10 PA3IUYHBIM
npu3HakaM (YUCIy M COCTaBy pPEarupyrolINX BEMIECTB, TEIUIOBOMY 3(h(EKTy peaxiuu,
U3MEHEHUIO CTEMEHEeW OKMCICHUS JJIEMEHTOB, OOpPaTUMOCTH PEAKIUHU, YYaCTHUIO
KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTaBISTh YpPAaBHEHUs pEaKUMd pPAa3IUYHBIX THIIOB,
MOJIHBIE U COKpAIlIEHHBIC YpaBHEHUS PEAKIUH HOHHOTO OOMEHA, yUWUTHIBas YCIOBUA, MPU
KOTOPBIX 3TH PEAKIMU UIYT A0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOJUTH PEAKIIMU, MOATBEPKIAIOIINE KaueCTBECHHBIN
COCTaB pa3JIMYHbIX HEOPTraHWYECKUX BELIECTB, pACIIO3HABATh OMNBITHBIM NYTEM HWOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEILIECTB;

c(hopMUPOBAHHOCTH YMEHUI pacKpbIBaTh CYIIHOCTb OKHCIIUTEIBHO -
BOCCTAHOBUTEINIbHBIX PEAKIIMNA TOCPEJACTBOM COCTABJICHHUS JJICKTPOHHOTO OamaHca 3STUX
peaKuuii;

c(OpPMUPOBAHHOCTh YMEHHUIN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON P eaKIHH
OT pa3NUYHBIX (AKTOPOB; XapaKTep CMENIEHUS XUMHUYECKOTO0 PABHOBECHS B 3aBUCUMOCTH OT
BHelHero Bo3aeicTBus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTEpHU30BaTh XMUMHUYECKHE MPOIECCHI, JICKAIIUE B
OCHOBE  IIPOMBIIUIEHHOI'O  TOJIYYEHHS CEPHOM  KHUCJIOTBI, aMMHaKa, a  TaKke
c(OpMUPOBAHHOCTh TPEJCTaBICHUI 00 OOMIMX HAyYHBIX MPUHIMIAX W 3KOJOTHYECKHUX
npobiieMax XUMUYECKOTO IPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJUTH BBIUUCICHHUS C HCIOJb30BAHUEM TMOHSITHUS
«MaccoBasi JI0Jsl BELIECTBA B pPacTBOpE», OOBEMHBIX OTHOIICHUH Ta30B MpPHU XUMHUYECKUX
peaxIusax, Macchl BEIIECTBA WM 00bEMa T'a30B 0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIMU BEIIECTB, TEIIOBOTO d(h(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHHUS MAaCChl BEIIECTB, MPEBPAIIECHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHUHN COOMIOAATH MPABUJIA MOJIH30BAHUS XUMUYECKON MOCYA0M
U J1abopaTOpHBIM O00OpYyIOBaHUEM, a TakXKe MpaBWia oOOpalleHus C BEIIeCTBaMU B
COOTBETCTBUMU C HHCTPYKITUSIMU TIO BBIITOJTHEHHIO JTAOOPATOPHBIX XUMHUYECKHUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHHI TUIAHUPOBATH M BBITIOJIHITH XUMUYECKUN DKCHIECPUMEHT
(pa3noxeHue TMepoKCHIa BOJOPOJa B MPHUCYTCTBHUU KaTalW3aTopa, OIMPEICICHUE Cpeiabl
pacTBOPOB BEHIECTB C IOMOILBI) YHUBEPCAIBHOIO WHAUKATOPA, BIMSHUE PA3IUYHBIX
(bakTOpOB Ha CKOPOCTh XMMHUYECKOH pEeaKklid, peaKiuu MOHHOTO OOMEHa, KaueCTBEHHBIC
peakiuu Ha cynbdar-, kKapOOHAT- W XJIOPHI-aHUOHBI, Ha KAaTUOH aMMOHWUS, PEIICHHE
AKCIIEPUMEHTANIBHBIX 3a7a4 Mo TeMaMm «Metamibl» U «HemeTamnsl») B COOTBETCTBUU C



NpaBWJIAMU TEXHUKH O€30MACHOCTH MpU OOpalleHHMH C BEIIECTBAMM U JaOOPaTOPHBIM
000pyIOBaHHEM, TIPEACTABIATH PE3YAbTAThl XUMUYECKOTO JKCTIEPUMEHTA B (OpME 3aIlHCh
YPaBHEHHUH COOTBETCTBYIOIIUX pEAKIUA U (POpMyTuUpoBaTh BBIBOJBI HAa OCHOBE ATHX
pe3yNbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHHA KPUTHUYECKH aHAIM3HPOBATH XUMHUYECKYIO0 MH(POPMAIIHIO,
MOJy4aeMyl0 W3 Pa3HBIX HMCTOYHUKOB (CpEICTBAa MAacCOBOW KOMMYHHKalmu, MHTepHET n
ApYrux);

c(OPMHUPOBAHHOCTh YMEHHHM COOMI0OJaTh IMpaBMiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
MOBEJICHUST B OBITY M TPYAOBOHM ACATEIHHOCTH B IIENIAX COXPAHCHHS CBOETO 3/I0POBBS H
OKpYXKalolllell TPHUPOJHOW Cpebl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha JKUBBIC
OpPTraHu3MBbl ONPENCIEHHBIX BeIIeCTB, MoHMMas cmbica mokazarenss IIJK, moscusaTs Ha
npuMepax crnocoObl YMEHBIICHUS W TPENOTBPAIICHHUS HMX BPEIHOTO BO3JCHCTBHUS Ha
OpraHu3M YeJIOBEeKa;

JUI 00y4YaloIIUXCs ¢ OTPAaHMYEHHBIMUA BO3MOXHOCTSMHM 3/I0pPOBbsl: YMEHUE MPUMEHSTh
3HAHMSI 00 OCHOBHBIX JOCTYITHBIX METOAAX ITO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

JUISL CIIETIBIX U CHA0OBUISIIMX OOYYalOIIUXCS: YMEHHE HCIOIb30BaTh pelbeHO-
TOYEUYHYIO cucTeMy oOo3Hauenuit JI. bpaiins mis 3anucu xumuyeckux GopmyiL.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
N KoJsnyecTBo 4yacoB DJIEKTPOHHBIE
n/-r[ HaumeHoBaHue pa3iesioB M TeM MPOTrPaMMbl KounrTpoabubie | [Ipakruueckue (undposbie)
Bcero |paGoTsI padoThI oOpa3oBaTeJibHbIE
pecypchbl
Pazgea 1. TeopeTnueckue 0CHOBbI OPraHN4YeCcKO XUMHH
11 [Ipenmet opranndeckor xumuu. Teopus cTpOeHUs OPraHUYECKUX 3
coenquHenuii A. M. byrieposa
Hroro no pazgeny
Paznen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YTIEBOAOPOAB — aJTKAHBI 2
2.2 HenpenenbHbie yriaeBogOPOIbI: aJKEHBI, aJIKaIUCHbI, aJTKHHBI 6 1
2.3 ApOoMaTHYECKUE YTIIEBOIOPOIBI 2
24 [IpupoiHbIe HCTOYHUKHU YTJIEBOJIOPOIOB U MX nepepaboTka 3 1
Wroro no pazneny 13
Pa3nea 3. Kucaopoacoaep:kamue opranudecKue coeIMHeHnst
3.1 Crnuptsl. denon 3
3.2 Anpaeruasl. KapooHoBsie kuciaoTsl. CliokHBIE 3QUPHI 7 1
3.3 Yri1eBobI 3 1
Wroro no pazneny 13 ‘
Pa3znen 4. A3oTcoaepxaiye OpraHnvecKkue coeJMHeHu s
4.1 ‘ AmuHBI. AMUHOKUCIIOTHI. benku 3 ’
Wroro no pazgeny 3 ’
Pa3znen 5. BoicokomoJieKy/IsipHbIe COeIHHEHHSI
5.1 ‘ [Tnactmaccel. Kayuyku. BosokHa 2 ’
Wroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2




11 KUIACC

KoJsinyecTBo yacoB JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM
Ne i/mt Konrpoabubie | Ipakruueckue | (ungpposbie)
NpPorpamMmabl Bcero
padoThI padoThI oOpa3oBaTeJibHbIE
pecypcesl
Paznen 1. TeopeTuueckue OCHOBbI XMMHUH
Crpoenue aromoB. ITepuoanueckuii 3aKoH
1.1 u [leproguyeckasi cucteMa XUMHYECKHX 3
anemeHnToB JI. 1. MenneneeBa
19 Crpoenue BemectBa. MHOroobpasue 4
' BELIECTB
1.3 XUMHUYECKHE peakLuu 6 1 1
Hroro no pazneny 13
Paznen 2. Heopranuueckas Xummusi
2.1 MeTaisl 6 1
2.2 Hemerasisl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 9
' BEIIECTB
Wroro no pazneny 17
Pa3nen 3. Xumus u )Ku3Hb
3.1 ‘ XUMHS U )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoaunuyecTBo yacoB

Ne Mara DJIeKTPOHHBIEe N poBbIE
n/m Tewa ypoxa Bcero Kontpoarupre | Mpakrueckue H3y4eHHs o0pa3oBaTebHbIE PeCypChI
padoThI padoThbI

1 Hpenver opranuteckoi xumui, e 1 3.09.2024 | https://resh.edu.ru/subject/29/10/
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
Teopusi cTpoeHUs: OpraHMYECKUX COSAMHEHUN

2 A. M. BytnepoBa, €€ OCHOBHBIE ITOJIOKCHHSI. 1 0.5 https://resh.edu.ru/subject/29/10/

’ 10.09.2024

BxonHOl KOHTPOJb
[IpencraBnenue o knaccupuKanuu

3 | OPraiiccKux peilects. HoMeHkmaTypa 1 https://resh.edu.ru/subject/29/10/
(cucrematnyeckas) U TpUBHAJIbHBIC HA3BaHUS 17.09.2024
OpPraHWYECKUX BEIIECTB
AJIKaHBI: COCTaB U CTPOCHUE, . ;

4 roMoTorTIeckui pax 1 24.09 2024 https://resh.edu.ru/subject/29/10/
MertaH 1 5TaH — npocTrenme . .

5 HIPC/ICTABHTEIIH AJKAHOB 1 01.10.2024 https://resh.edu.ru/subject/29/10/

6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1 15.10.2024 | https://resh.edu.ru/subject/29/10/

7 | Dmwiei H IpoNiLIen — npoctefiuie 1 https://resh.edu.ru/subject/29/10/
MIPEJICTABUTEININ AJIKCHOB 22.10.2024

8 lpaxmieckas padora Ne 1. <fHOqueHHe 1 1 https://resh.edu.ru/subject/29/10/
ATHJICHA U U3YUYEHHUE €r0 CBOHCTBY 29.10.2024
Anxanuensl. bytaauen-1,3 u

9 metunoyraauen-1,3. Ilonyuenue 1 05.11.2024 https://resh.edu.ru/subject/29/10/
CHUHTETUYECKOr O Kay4yKa U PE3UHBI A
AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS,

10 TOMOJIOTHYECKUH psif. ALleTUIIeH — 1 12.11.2024 https://resh.edu.ru/subject/29/10/

MPOCTEN NI MTPEACTABUTEND AJTKUHOB



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Bbruucnenns no ypaBHEHUIO XUMUYECKON

11 — 26.11.2024 https://resh.edu.ru/subject/29/10/
ApeHbl: 0CH3011 B TOJTy0JI. TOKCHYHOCTh ) .
12 apeHOB 03.12.2024 https://resh.edu.ru/subject/29/10/
13 | LeHETHYCCKA CBA3E YIJICBOLOPOLIOB, https://resh.edu.ru/subject/29/10/
IPUHALISKAIIMX K pa3IMYHbIM Kjlaccam 10.12.2024
IIprpoaHbIe UCTOYHUKHU YTIIEBOAOPOIOB:
14 MPUPOHBIN Ta3 U MONMYyTHHIE He(TAHBIE Tra3bl, https://resh.edu.ru/subject/29/10/
. 17.12.2024
He(Th ¥ IPOYKTHI €€ mepepaboTKu
[TpupoaHBIC UCTOYHUKHU YTIEBOIOPOIOB:
15 MIPUPOAHBIN Ta3 U TOMYTHHIC HEPTAHBIE Ta3bl, https://resh.edu.ru/subject/29/10/
.. 24.12.2024
HedTh ¥ IPOIYKTHI €€ epepaboTKu
16 KonTponbHnas pabora mo pazueny
«YTI€BOIOPOIBI» 14.01.2025
[TpenenbHbIE OMHOATOMHBIC CITUPTHI: METAHOJI ) .
17 11 >Tanon. BoOpOMIHas CBA3h 91 01.2025 https://resh.edu.ru/subject/29/10/
MHOroaToMHbBI€ CITUPTHI: ATHJICHTJIUKOIb U ) .
18 —— 28.01.2025 https://resh.edu.ru/subject/29/10/
19 | enox: cTPOCHHE MOCKYILL, H3MTICCKIC https://resh.edu.ru/subject/29/10/
XMMHUYECKHE CBOMCTBA, IPUMEHEHUE 04.02.2025
Anpreruapl: GopMabIeru]l ¥ aleTaibIeTH . . )
20 ALeToH 11.02.2025 https://resh.edu.ru/subject/29/10/
21 OZHOOCHOBHEIE IPEACILHBIC KAPOOHOBHIE https://resh.edu.ru/subject/29/10/
KHCIIOTBI: MypaBbUHASI U YKCYCHAas 25.02.2025
22 Hpakriieckas pa6f) ra Ne2. «Cpoiictsa https://resh.edu.ru/subject/29/10/
pacTBOpa YKCYCHOM KHCIIOTBI» 04.03.2025
23 (CTeapHHOBasl i ONCHHOBAA KHCIIOTHL, KAk https://resh.edu.ru/subject/29/10/
MIPEJICTABUTENIN BBICITUX KAaPOOHOBBIX KHCJIOT 11.03.2025
24 Meuua kax com BRICIX KapOOHOBBIX https://resh.edu.ru/subject/29/10/
KHCJIOT, UX MOIOIIEE JIEHCTBHE 18.03.2025
CrnoxHbIe 2(UPHI KaK TPOU3BOHBIC ) .
25 KapOOHOBBIX KHCIOT. ['MIPOIHN3 CIOKHBIX 25.03.2025 https:fresh.edu. rLisubjecti29i15!
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2GupoB

JKupel: rugponus, npuMeHeHue,

26 1 01.04.2025 | https://resh.edu.ru/subject/29/10/
Ouosiornyeckas posib KUPOB
YrineBonbl: cocTaB, Kjlaccu pUKAIus.
27 Baxnelime npencTaBuTeNn: II0KO03a, 1 https://resh.edu.ru/subject/29/10/
15.04.2025
bpykKTO3a, caxaposa
Kpaxman u niemmonno3a Kak IpupOTHbIC ) .
28 S —— 1 99 04.2025 https://resh.edu.ru/subject/29/10/
KontposnpHas pabora o pasaeny
29 «Kucnopozacoaepkamme opraHu4ecKme 1 1 99 04.2025
COCIMHEHHUSD)
30 AMUHBL: METUJIAMUH U aHUJIUH 1 06.05.2025 https://resh.edu.ru/subject/29/10/
AMUHOKHCIIOTHI Kak aM(OTepHbIE
31 OpPraHUYeCKUEe COCAUHEHUS, UX 1 https://resh.edu.ru/subject/29/10/
13.05.2025
Ouosiornyeckoe 3HaueHue. [lentusl
3p | DOk KaK MPHPOIHEIC BEICOKOMOMCKY IAPHEIC 1 https://resh.edu.ru/subject/29/10/
COE/IVH CHU S 13.05.2025
g3 | cHOBIbIC IOHATHS XitMiH y 1 https://resh.edu.ru/subject/29/10/
BBICOKOMOJIEKYJISIPHBIX COCTMHEHHI 20.05.2025
OCHOBHBIE METOJBI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM. 1 https://resh.edu.ru/subject/29/10/
20.05.2025
[TnacTMaccel, KaydyKkd, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 34 25

I[MTPOI'PAMME
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11 KUIACC

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJjbHble

Bcero
padoThI

IIpakTnuyeckue
padoThI

Jlara
H3y4YeHHS

DJieKTPpOHHbIEe HU(poBbIE
o0pa3oBaTe/bHbIE pecypchl

XuUMUYECKUM 371eMeHT. ATOM. DJIEKTPOHHAs
KOH(UTypalusi aTOMOB

04.09.2024

https://resh.edu.ru/subject/29/11/

[Tepunonnuecknii 3akoH u llepuonuyeckas cucrema
xumu4deckux 3neMmenToB . . Mengeneesa, ux
CBSI3b C COBPEMEHHOM T€OpHEH CTPOEHHUS aTOMOB.
BxomHO#1 KOHTPOJIB.

11.09.2024

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHYECKHUX
3JIEMEHTOB U UX COCIMHEHHI MO rpynnam u
nepuoaaM. 3HaUeHU e MEPUOUIECKOro 3aKOHa 1
CHCTEMBbI XUMHUUYECKHX d1eMeHTOoB J[.1.
MenpeneeBa B pa3BUTUN HAYKHU

18.09.2024

https://resh.edu.ru/subject/29/11/

Crpoenue BeniecTBa. XUMUYECKas CBS3b, €€ BU/IbI;
MEXaHHM3Mbl 00pa30BaHMs KOBAJIECHTHOW CBSI3H.
Bogoponnas cBsi3b

25.09.2024

https://resh.edu.ru/subject/29/11/

BanenTtHOCTB. Di1eKTpOOTpULIATENBHOCT. CTENEHb
okuciieHus. BemecTBa MoseKynsapHOro u
HEMOJIEKYJIIPHOT'O CTPOEHUS

02.10.2024

https://resh.edu.ru/subject/29/11/

[Tonsarue o qucnepcHbIX cucremax. VMICTUHHBIE U
KOJUUIOMJIHBIE pacTBOPbL. MaccoBas 10J1sl BEIIECTBA
B pacTBOpE

16.10.2024

https://resh.edu.ru/subject/29/11/

Knaccudukanus 1 HOMeHKIaTypa HEOPraHUYECKUX
coequHeHn. ['eHeTnueckas cBA3b
HEOPraHUYECKUX BEILECTB, PAa3JIMUHbIX KJIACCOB

23.10.2024

https://resh.edu.ru/subject/29/11/

Knaccuukanus XMMUIECKUX PEaKIui B
HEOPraHWYECKOM U OPraHN4eCKOW XUMHUU. 3aKOH
COXpaHEHMS MacChl BEIIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALLICHUS] SHEPT UM IIPU XUMUYECKHUX PEAKIUAX

30.10.2024

https://resh.edu.ru/subject/29/11/
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Ckopoctb peakiuu. O6paTuMble peaKiuy.
XUMHUUYECKOE pABHOBECHE

06.11.2024

https://resh.edu.ru/subject/29/11/

10

[Tpaktuueckas padota Ne 1. «BimsiHME pa3nmnyHbIX
(haKTOPOB Ha CKOPOCTh XUMUYECKON PEaKITUN»

13.11.2024

https://resh.edu.ru/subject/29/11/

11

DnexTponutryeckas nuccounanus. [lonstue o
BO/IOpoiHOM Toka3atene (PH) pactBopa. Peakuuu
MOHHOTO oOMeHa. ['uaponan3 opraHMueckux u
HEOPraHUYECKUX BEILECTB

27.11.2024

https://resh.edu.ru/subject/29/11/

12

OKHUCIUTENHHO-BOCCTAHOBUTELHBIE PEAKIUH.
[ToHsiTHE 00 AMEKTPOJIU3E PACIIIABOB U PACTBOPOB
coJiei

04.12.2024

https://resh.edu.ru/subject/29/11/

13

KonTtponehas padota no pazneny «Teopernueckue
OCHOBBI XUMHM»

11.12.2024

https://resh.edu.ru/subject/29/11/

14

Mertamiel, ux nosoxenue B [lepuonnueckoi
CHCTeMe XUMHUYECKUX 31eMeHToB [l. H.
MenpeneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB.
OO6mme pu3ndyeckre cBOWCTBA METAIIIOB

18.12.2024

https://resh.edu.ru/subject/29/11/

15

CnnaBbl METaIOB. DIEKTPOXUMUYECKUHN Psijl
HaNPsUKEHUN METAJIOB

25.12.2024

https://resh.edu.ru/subject/29/11/

16

XHUMHWYECKHE CBOICTBA BaXKHEUIIINX METAJIJIOB
(HaTpuit, Kanui, KaJIbIUH, MarHUH, aTIOMUHHN) U
HUX COCTUHEHUN

15.01.2025

https://resh.edu.ru/subject/29/11/

17

XUMHUYECKHUE CBOMCTBA XpOMa, MEJIU U UX
COEIMHEHN N

22.01.2025

https://resh.edu.ru/subject/29/11/

18

XUMHMYECKHE CBOMCTBA IIMHKA, JKejle3a U UX
COeIMHEHUN

29.01.2025

https://resh.edu.ru/subject/29/11/

19

[Ipaktuueckas padorta Ne 2. "Pemenue
HKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «MeTaubl»'

1

05.02.2025

https://resh.edu.ru/subject/29/11/

20

Hemerasusl, ux nonoxenune B [lepuoanueckoi
CHUCTEME XUMHYECKHUX deMeHToB /1. .
MenpeneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB

12.02.2025

https://resh.edu.ru/subject/29/11/

21

®duznueckre cBOWCTBA HEMETAIIIIOB. AJTIOTPONUs
HEMETaJIOB (Ha IpUMepe KUCIOpOoJia, Cepbl,

26.02.2025

https://resh.edu.ru/subject/29/11/
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¢docdopa u yriaeposa)

XUMHUYECKHUE CBOMCTBA IAJIOT€HOB, CEPBI U X

https://resh.edu.ru/subject/29/11/

22 . 1 05.03.2025
COEITMHCHUM
23 XHMHI{eCKHue cBo¥icTBa a30Ta, hocdopa u ux 1 12 03.2025 https://resh.edu.ru/subject/29/11/
COCITMHCHUM
24 XHMquCKI/IUe CBOMCTBA yTIJIepoJ1a, KPEMHHUS U UX 1 19.03.2025 https://resh.edu.ru/subject/29/11/
COEJTUH CHUM
o5 HpI/IMeHeHI/ie BAKHEUIIINX HEMETAJUIOB U UX 1 96.03.2025 https://resh.edu.ru/subject/29/11/
CO€JIMHEHUM
O0001IeHre U cucTeMaTH3alys 3HAaHUH 110 TEME https://resh.edu.ru/subject/29/11/
26 «Hemerammsoy. BblqﬂucneHH;{ 110 YPaBHEHUSAM 1 02.04.2025
XUMHUYECKUX PEAKITUN U TEPMOXUMHUYECKUE
pacd€Thl
[TpakTuueckas pabota Ne 3. «Pemenue https://resh.edu.ru/subject/29/11/
27 |3KCrepUMEHTAJIbHBIX 33]1a4 [10 TEME 1 16.04.2025
"HemeTannsl"»
28 KonTtponsHas pabota mo remam «MeTtaib» U 1 1 93.04.2025 https://resh.edu.ru/subject/29/11/
«Hemeranmbi»
29 Heopranuueckue u OpraHuueCcKre KUCIOTHI. 1 30.04.2025 https://resh.edu.ru/subject/29/11/
Heoprannueckue u oprannueckre OCHOBaHUS
AmpoTepHbIe HEOPraHUYECKHE U OPTaHNIECKUE https://resh.edu.ru/subject/29/11/
30 |coenunenus. ['eHeTndecKas CBs3b 1 07.05.2025
HEOPraHWYECKUX U OPraHUYECKUX BEIIECTB
Poab xumuu B 00ecIieueHH 3KOJIOrHYeCKOM, https://resh.edu.ru/subject/29/11/
31 [3HEpreTUYEeCcKOoi 1 MUIIEBOH 0€30MaCHOCTH, 1 14.05.2025
pPa3BUTHH MEIUIIMHBI
32 [IpencraBienus 06 oOLUMX HAYYHBIX MPUHIIAIIAX 1 14.05.2025 https://resh.edu.ru/subject/29/11/
MPOMBIIIIEHHOTO TTOJYYEHHUS BAXKHEUIIINX BENIECTB T
33 |YenmoBek B MUPE BEIIECTB U MAaTEPUAJIOB 1 21.05.2025 | https://resh.edu.ru/subject/29/11/
34 | XuMus u 310pOBbE YETOBEKA 1 21.05.2025 | https://resh.edu.ru/subject/29/11/
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2,5
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

» Xummns, 11 xmacc/ I'abpuensa O.C., Octpoymon WN.I'., Cnagkos C.A.

AxkrmmonepHoe o6tmiectBo «M3marensctBo «IIpocserienne

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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