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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAMMbl, U OCHOBHBIX MONOXKeHUH «CTpareruu pa3BUTHA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruyl 0OydYeHUs, BOCIIUTAHUS U Pa3BUTHA O0yYArOIIUXCS CPEICTBAMU y4eOHOTO MpeaMeTra
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJNy4aeMoO€  BBIMYCKHHKaMH  00meo0pazoBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEW, TPHUCYIIUX [EIOCTHOM CHUCTEME XHUMHUYECKOTO 00pa3oBaHUsA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (HOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJIOBEKa, a TaKKe H3KOJOrMYeckM OOOCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00y4arOLIMXCs Ha YPOBHE CPEAHErO
o01rero oO6pa3oBaHUsl CPEICTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEpPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ yUETOM 0OLIMX
Hesell ¥ NPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK HUTpaeT 0CcoOyI0 pOjb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOU KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYXKaroIeM MUpE Kak O €IWHCTBE MPUPOIBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUU
Ha OCHOBE MOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aMMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KM3HH KaXI0To wieHa oOmecTBa. CoBpeMeHHasi XMMHUsSI KaK HayKa CO3HMIaTelbHasl, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMMM IeNSIMH M TNPUHLIUIAMHU CPEIHEro oouero odpazoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKJIKYEHHUS B JKU3Hb COLIMYMA,
IPOJOJDKEHHUs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuMus» 1 «O01ast 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUsSI KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckod xumuu. opMupoBaHuE JaHHOW CUCTEMbl 3HAHUH
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pas3us
BEIIIECTB Ha OCHOBE OOIINX MOHATHHA, 3aKOHOB U TEOPUIl XUMHH.

CrtpykTrypa conepkanus KypcoB — «Opranudeckas xumus» 1 «O01as 1 HeopraHuyecKas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX IPEICTABICHUN O CTPOECHUU BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKM AKTUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHUsl IEpBOHAYAIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOMIEr0 00pa3oBaHMS TEOPETUYECKUH MaTepual H
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mias 1 HeOpraHuyecKass XUMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BOSMOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKMX U METOJOJIOTUYECKUX MO3MUIIMA,
rIyO)Ke MOHSATh HUCTOPUYECKOE HM3MEHEHHE (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

EnvHas cucrema 3HaHUN O BaXHEHMIINX BEIIECTBAX, UX COCTAaBE, CTPOCHHUM, CBOMCTBAX U
INPUMEHEHUH, a TAaK)Ke 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nomonHsercs B Kypcax 10 wm 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KyJBTYpPOJIOTMYECKM M MPHUKIAAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHMMAaHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIIBHOM U
MPAKTUYECKON JESTeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBAXKEHUS K IpOLECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, IIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NPUMEHSTh €€ JUIsl TIONOJHEHUs 3HAaHUHM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1enom cojepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKON OCHOBBI Il MOHUMaHUs (PUIOCOPCKUX HJIEH, TaKUX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHNYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUM IMyTEM SKCIIEpUMEHTA
U pelIeHUs NPOTHBOPEUYUH MEXIy HOBBIMU (akTaMH M TEOPETHMUYECKHMHU MPEANOChUTKAMU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTUI U MaTEpHAJIOB.

B mulane pemieHust 3amad  BOCIMTAHHWSA, Pa3BUTHUS U COIMANU3ALMK  O0yYaromuxcs
MPUHATBIE NPOrpaMMON IO XMMHHU MOAXOABl K ONPENENICHHUIO COJEPKaHUS U IMOCTPOEHUS
npeaMera MpeaycMaTpuBaioT (popMUpOBaHHE YHHBEPCAJIbHBIX YUYEOHBIX NEHCTBUM, MMEIOIIMX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MpobieM, OUCKa, aHalu3a U



00paboTkn wHOpMAIMK, HEOOXOMAUMBIX JIsi TPHOOPETEHUs OmbITa MPAKTHUYECKOW U
MCCJIEI0BATENCKOM JIEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIIETro 00pa3oBaHus, TaK U
HA YpOBHE cpeaHero obmero oOpa3oBaHHs, T@PU  ONpPEIEICHUH  COJEp:KaTeIbHON
XapaKTepUCTUKU IleJiell M3y4YeHHs MpeJAMeTa HampaBiIeHUEM IEePBOCTENEHHON 3HAYUMOCTU
TPaIULIMOHHO TpHu3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HAyKu Kak o0iactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW JEATEIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHUpPOBOW KyJabTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHHUS [IPEeIMETa SBJISICTCS BIIOJIHE OIPABIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IISIIIMH H3y4eHHS TpeaMeTa «XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (GopMHpPOBaHHME CHCTEMbl XUMHUYECKUX 3HAHMM Kak BaKHEHIIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHpPA, B OCHOBE KOTOPOU JIeKAT KIIIOUEBHIE MOHSITHS,
dbyHIaMeHTalbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNIT MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHUE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHNS,

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaKluii, HEOOXOIUMBIX IS MPHOOPETEHUS YMEHHH OPUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHHUH, HIMCIOIINX MECTO B MPUPOJEC, B MPAKTHUECKOUN H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAOJNIOJICHUEM U
OOBSCHEHHEM XHMMHYECKOTO OJKCIEPUMEHTa, COOMIOJCHHEeM TMpaBui 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, comepkarenbHasi XapaKTepUCTHKA Teel U 3a/1ad U3y4eHHUs MpeMeTa B
nporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTeNeHW OTAAETCS TPEANOYTCHHE TMPAKTUYSCKONM KOMIIOHEHTE COJCp)KaHUusg OO0ydeHus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allvu,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIIMOHAJIHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCO0AMU U
YMEHHUSIMH aKTUBHOTO TOJTYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKUX 3a7au.

B cBsa3w ¢ 3THM Tpu M3ydeHHH TpeaMera «XHMHS» JIOMUHUPYIOMIEe 3HAYCHUE
PUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajganTanus OOyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHPA,
dbopMUpOBaHHE UHTEIUIEKTYalbHO pAa3BUTONW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TIPHHSATHIO TPAMOTHBIX PpEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMCHECHUEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS Pa3IUYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKA, aHanmm3a W o00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHUs OIbITa
JeATeTLHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJIA OIEHKH C
MO3UIUI IKOJIIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENILHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
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COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(OPMAaLIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHaN3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMAIINKA XUMHUYECKOTO
COJIEp/KaHuUs;

dbopMupoBaHUe U pa3BUTHE Yy O0YYAIOUINXCSA aCCOIMATUBHOIO U JIOTHYECKOTO MBIILICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOT0 SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydYalomUXCcs YyOSKIEHHOCTH B TYMaHHUCTHUYECKON HaIpaBIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOTO
PUPOIONOIL30BAaHUS, TOMOJHEHUS SHEPreTHYEeCKHX PECYpCOB M COXPAaHEHUsS MPHUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHONICHUS K TMPUPOJE U CBOEMY
37I0POBBIO, & TAK)KE MPUOOPETEHUSI OIbITA UCIIOIB30BAHUS MMOJYYEHHBIX 3HAHUW IS TIPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYallUAX, CBI3aHHBIX C XUMUYECKIUMH SIBICHUSMHU.

B y4yeOHOM mtane cpeaHero oOmiero oOpa3oBaHus mpeaMeT «Xumus» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECcTeCTBEeHHO-HAYyUHbBIE TTPEIMETHI».

OO011ee 9nCIIO YacoB, OTBEACHHBIX VISl U3yYEHUS XHUMHUHU, Ha 0a30BOM YpOBHE CPEIHETO
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
kyacce — 34 gaca (1 gac B Hezemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMer opraHnYecKkOl XMMHM: €€ BOZHHMKHOBEHUE, PA3BUTHE U 3HAYECHUE B MOJIYYECHHUH
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIoKeHUs. CTpyKTypHbIe (OPMYJBI OpPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMudecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiaTypa
OpraHMYECKUX COEIMHEHUHN (cucreMaruyeckas) W TPUBUAIbHBIE Ha3BaHUA BaKHEUIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HAONIOJACHHE U ONHCAaHHE JCMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTaHUYECKUX BEIECTB MPU HarpeBaHuM (IJIaBJIeHUEe, OOYIIMBAaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecKMi psa. MeTaH um 3TaH — mpocTeiiue
MPEJCTAaBUTENIN aJKaHOB: (U3MYECKHE W XHMHYECKHE CBOWCTBA (peakiHH 3aMelleHus u
TOpEHHs1), HaX0XKJICHUE B IPUPOJE, MOTyYeHUE U IPUMEHEHNUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U MPONWIEH — NPOCTEHUIINe
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEpU3alluN ), MOJyYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOytanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKHH psA. AUETUIeH —
NPOCTENUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKUE M XWMHUUYECKHE CBOMCTBa (peakiuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXKIY YIJIEBOJOPOJAMHU,
MPUHAISKALMMHI K pa3IMYHbIM KJlaccaMm.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. IIpuponHblil ra3 u nomytHble HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTUYECKHii), muponus. IIponykTsl nepepaboTku HedTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKu.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEeBpallleHUui: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, KoJulekiuu «HedpTs» u «Yroabp», MoenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE INPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHrle 3agayn.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBA HJIM MPOJYKTAa PEAKIMU IO M3BECTHBIM Macce, O00BEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMU METaJlJIaMH, T'aJIOT€HOBOJIOPOAAMU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOAECHCTBHE CO IIETOYHBIMU METANIAaMHU, KaYECTBEHHAsI peakliys Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKUE CBOHCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAEruj, aueTAIbIEIHJ: CTpPOEHUE, (QU3NYEeCKHe U
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHHEe, PU3NIECKIEC M XUMUICCKUE CBOMCTBA (CBOMCTBA, OOIIHE [Tl Ki1acca KUCIIOT, PEaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxHble 3Qupbl Kak MPOU3BOJHbIE KApOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3()UPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, 1U- U MoJaucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTHU CTPOEHHSI MOJEKYJbl, (U3HUECKHEe U XMMHUYECKHE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojaHbie noaumepbl. CTpoeHne Kpaxmajia U LEUII0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
UCXOJIHOTO BEIECTBA HJIM TMPOJYKTAa PEAaKIMU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XUMHYECKHE CBOICTBA aMUHOKMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
amMuHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OeinkoB. XHMMHMUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, AEHATypauus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKclepUMEHTAlIbHbIE METO/bl W3YYEHHUS BELIECTB M MX IpEeBpalleHuil: HaOIoAeHuEe U
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHCHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX IPEBpAIICHUN: O3HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOJAUIHOCTh, HAOIIOACHUE, HW3MEPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3UUYECKHE BETMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (POTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIeBbIE MPOYKThI, OCHOBBI PAI[MOHAJIBLHOTO MUTAHMSI, MOIOILIME CPECTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMUYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemeHTh. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAsIM B aTOMax JJIEMEHTOB IMEPBBIX YETBHIPEX MEPHOJIOB.
DneKTpOoHHAsE KOH(QUTYpAIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB
0 TPYIIaM U MepruojaM. 3HauYe€HUE MEPUOINUECKOr0 3aKOHA B Pa3BUTUU HAYKH.

CtpoeHue BemiecTBa. XHWMHUUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAsI
HEMOJISIpHAsl W TIOJISIpHAs, WOHHAs, MeTaTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTS.
DNeKTpooTpUuliaTeabHOCTh. CTeneHb okuciieHus. oHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o AucnepcHbIX cucTeMax. VICTHHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBast 1015
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKUX BEIECTB, NPHHAICKAINIUX K pPa3IudHbIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpaALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakuuu, €€ 3aBHCUMOCTb OT pPa3InyHbIX (akTopoB. OOpaTHUMbIE pPEaKIMH.
Xumnueckoe paBHoBecue. MDakTOpbl, BIUSIOMINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KHUCIIast, HEUTpaIbHas, IIETOYHASL.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MOJIeNIed KPUCTAUIMYECKHX PEIETOK, HAOIIOJEHWEe | OMHCAaHUE JEMOHCTPAIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKeHHE MEPOKCHAA BOAOPOJAa B TMPUCYTCTBUU KaTaau3aropa,
OMpeJIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeEHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hemeramnel. Ilomoxenune HemetramioB B Ilepuonnueckoid CUCTEME  XHMHMYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAIIOB. AJTOTPONHS HEMETAIIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yIIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHIOB, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COSIUHEHUH.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OcCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
dbusnueckue cBoiicTBa MeTamioB. CIUIaBpl METAIOB. DIEKTPOXUMHUYECKUN P HAMPSHKECHUH
METaJIOB.

XWUMHYECKHE CBOWCTBA BAXKHEUIIUX METAJIOB (HATPHWH, KaJlWid, KajabI[MHd, MAarHWM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mmue criocoObl MoTy4YeHus MeTauIoB. [IpruMeHeHre MeTauioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJbl H3YyYEHHs BEUIECTB M MX MPEBpAILLlCHUM: HU3ydeHUE
KOJUIeKIMU «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHUE HKCIEPUMEHTAIbHBIX
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3aja4, HaOJMIOJEHME M  ONHMCAaHUE JEMOHCTPALMOHHBIX U  JIAOOPATOPHBIX  ONBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEN, KAueCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 YUYACTBYIOIIMX B PEaKIIMH BEIIECTB, PacdéThl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuUuHBL. lloHATHE O Hay4yHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KEpaMHKa, MaTepuajbl sl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKOH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®usnka: Marepusi, dHEprus, macca, aToM, JIEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOII,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METaJLTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IIPOMBIIIIEHHOCTh, (papMaleBTUYeCcKas MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, JEKTPOHHAs IPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro o0Iiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM sl pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IporpaMM CpeaHero od1iero o0pa3oBaHus SBISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEIICHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN M UCTOPHUECKUX TPAJULMNA 0a30BOM HAYKH XMMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JIEATEIILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYME TPaBOCO3HAHUS SKOJIOTMYECKOM KYIbTYypbl M CHOCOOHOCTH CTaBUTh LENU U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIHHOW JIEATEIILHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJ€aJaMU POCCHICKOro
IpaXJaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TNpPaBUIAMU IOBEJICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpa)karoT chOpMHUPOBAHHOCTh
OMbITa IMO3HABATEIbHOM M MPAKTHUYECKOW JEATENbHOCTH OOYy4arolMXCs M0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHcKoOro BOCIMTAHUA:

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHW B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENbHBIX 33/1a4, BBHIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY W apTYMEHTHI IPYTHX
NIPY aHAJIN3€ Pa3IMIHBIX BUJOB YU4eOHOU NEesITETLHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEUYECTBEHHOM
XUMHUU;

YBa)K€HMs K IIpoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUA,

KPOMOTJIMUBLIX SKCIICPUMCHTAJILHBIX ITOUCKOB, IOCTOAHHOI'O TPpyAda y‘IéHBIX " IPAaKTUKOB;
11



UHTEpeca M TI03HABaTEeNbHBIX MOTHBOB B TMOJYYEHHMH U TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHYKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMUYECKUMH SBIICHUSMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BelleCTBaMH B OBITY, NMOBCEAHEBHOMN
KU3HH U B TPYJOBOH NI TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE€ B pEIICHUH TPAKTUYECKUX 3a/1a4 COIHMAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYAIBHOW TPACKTOPUH OOpa3OBaHMUS,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTHYECKH IIEIeCO00pa3HOT0 OTHOIICHHS K MPHUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOOIieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKCHUH XUMHH JIJISI PEIICHHUS] BOTIPOCOB
PalMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPeaTPHHAMACMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, SKOJOTHYECKOH KYJIbTYphl, OIBITA
NeSITeIbHOCTH  OKOJIOTUYECKOH  HalpaBlIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMMH B
MI03HABATENBHOW, KOMMYHUKATHBHOHN M COIIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;
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NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI U YEJIOBEKa, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny IpoobieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXHOH pPOJM B CO3JIaHMHM HOBOM 0a3bl MaTepUaIbHOM
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreueHny yCIOBUM yCIIEUTHOTO TPyAa M SKOJIOTHYECKU KOMGPOPTHOM KU3HU KaXKIOro 4JjieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYyYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIe10BATENIbCKON e TENIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUH C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpenmMeTHble pe3yibTaTbl OCBOCHMSI ydyeOHOro mnpeaMera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTUHAPHBIC
(MexmnpenMeTHbIe) OOLIeHayUHbIe TIOHATHS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crenuuKy METO0B IO3HAHMSI, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTeMa, HaY4YHbIH (akT, IPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCClIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yYHUBEpCaJbHbIE  yueOHble  JeHCTBUS  (TMO3HABaTelIbHbIE,  KOMMYHHMKATHBHBIE,
perynatuBHble), oOecneunBaromue (GopmupoBaHue (QPYHKIMOHAJIBHOW TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YJaroIIuXCs;

CHOCOOHOCTh ~ OOYYalOLIMXCS ~ HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJbHble y4deOHbIe JEHCTBHS B IIO3HABATEILHOM U
COLIMAJILHOW ITPaKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJIAJCHHE YHUBEPCAIBHBIMH y4E€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JIEHCTBUSMHU.

OBJiajieHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH /1CHCTBUSMM:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITENIbHO  (DOPMYyJIMPOBaTh M aKTyaJIM3UpPOBAaTh MpPOOIEMY, BCECTOPOHHE €€
paccMaTpUBaTh;
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ONpEACIATh LENU JAEATENbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUHM HX JOCTHXKCHHSA,
COOTHOCHUTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHMNA NPUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapaKkTepHble INPU3HAKK IIOHATMH W YCTaHABIMBAaTb WX B3aUMOCBS3b, HCIIOJIB30BATH
COOTBETCTBYIOLIME MTOHATUS AJIs1 OObSICHEHMSI OT/ICJIbHBIX (PAKTOB U SIBJICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIUH BELIECTB U XUMHUUECKUX PEAKIINI;

YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOMUTH JIOTUYECKHE PpACCYXJIEHUs (MHAYKTHBHbBIE, JIEIyKTHBHbBIE, II0 aHAJOIHH),
BBISBJIATH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IIPUMEHATH B IIPOLIECCE MTO3HAHUS, UCIOIb3YEMbIE B XUMHUHM CUMBOJUYECKHE (3HAKOBBIC)
MO/IeJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — [pU peleHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 33/a4, IPUMEHSATh Ha3BaHHbIE MOJIEIbHBIEC IMPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4aeMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a3oBbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJOB HAY4YHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKLIUL;

dopMynupoBaTh LEAM M 3aJayd  MCCIEAOBAaHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIHO C(hOpPMYyITUPOBAaHHBIE BOMPOCHI B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MIPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M NPOBEICHMS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 32 XOJIOM IPOIEcca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popmMynaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

pUOOpeTaTh ONBIT YYEHHUUECKOH HCCIIEeI0BAaTEIbCKOW U IMPOEKTHOM JesATENbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOA0B [TO3HAHUS.

3) padora ¢ nnpopmManmeii:

OpUEHTUPOBAThCA B pA3IUYHBIX HCTOYHMKaX HHGMOpManuy (HAy4HO-TIOMYJISpHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble MmocoOus, pecypcel MHTepHeTa),
aHaTM3UpOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBleHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HEMPOTUBOPEUUBOCTE;

dbopMynupoBaTh 3ampochl W NPUMEHATh pa3jMYHble METOABI IpPU IOUCKE U OTOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBIIOJHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT MCIOIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY IpercTaBiIeHHs] HHPopMaIUu (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCTOJIb30BaTh HAyYHBIA $I3bIK B KauyeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpopMaLKel: MPUMEHSATh MEXIpeIMEeTHble ((QHU3MUeCKue W MaTreMaTh4yecKue) 3HaKu |
CUMBOJIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OsiajeHHne YHHBePCAJILHBIMA KOMMYHHKATHBHBIMH el CTBHSIMM:
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3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXAaeMOM TeMbl B XOJ€ JAHUajora W/Win JUCKYCCHUH,
BbICKA3bIBaTh HACHU, q)OpMy.HI/IpOBaTB CBOM TIPCAJIOKCHUA OTHOCHUTCIBHO BbIIIOJIHCHHA
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOM AEATEIBbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU TPU  BBIIOJHEHUH XHMHYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO HCCICOBAHHIO CBOMCTB HM3y4aeMBIX BEIICCTB,
peanu3anuu y4eOHOTO TMpOoeKTa M (OPMYIHUPOBATH BBIBOJBLI 1O PE3yJIbTaTaM IMPOBEIEHHBIX
MCCJIEIOBAHUM IMyTEM COTTIACOBAHUS MMO3ULIUHI B X0J€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBi1aieHHe YHUBEPCAJbLHBIMHU PEryaTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IMO3HABATENIBHYIO JIEATEIbHOCTD,
ompezenss €€ UeNu U 3aJla4d, KOHTPOJIUPOBATh M MO MEPEe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii arOpUTM JCUCTBUN NPU BHIMOJHEHUHM Y4EOHBIX U HCCIIEOBATEIbCKUX 3a/ad,
BbIOMpaTh Hanbosee »(h(HEeKTUBHBIN CIIOCOO UX pElIeHUs ¢ y4ETOM MOJyUYeHHUs HOBBIX 3HAHUH O
BCIICCTBAX U XUMHNYCCKUX PCAKIIUAX,

OCYIIECTBIISITh CaMOKOHTPOJIb CBOEHM JEATEJIbHOCTM HAa OCHOBE CaMoOaHalu3a U
CaMOOIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXkKaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayYyHOW KapTHUHBI MHpA, POJM XUMHUU B IO3HAHUHU SIBICHUU NPUPOIbI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHUYECKUX 3a7ad M HSKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
370pPOBBIO U PUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEleT,
GbyHKIMOHAIbHAS TpyMNa, pajuKanl, H30MEpHus, M30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ U a30TCOACPIKAIINE COCTUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpHUs CTPOEHUSI OPTaHUYECKHUX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHMI, JICKAINIUE B OCHOBC ITOHHMMAHUSA
MNPUYIUHHOCTHU U CUCTEMHOCTU XUMHUUCCKHUX HBHGHHI;'I, q)aKTOJ'IOFI/IIIeCKI/Ie CBCIACHUA O CBOfICTBaX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCTOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENbHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMCHI/If/II BBIABJIATE XapaKTCPHBIC IPU3HAKN HOHﬂTHﬁ, YCTaHaBJIMBATh
HX B3aMMOCBA3b, UCII0JIB30BATh COOTBETCTBYIOIIUE ITOHATHUS IIPHU OIMMCAHUHN COCTaBa, CTPOCHUSA U
MpEBpAICHUI OPraHN4YEeCKUX COCTUHEHUN;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIMKY IJisI COCTABJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpali€HHON) (GOopMyNT OpraHMuecKUX BEIIECTB
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U ypaBHEHUH XMMHUYECKHX pEaKlWi, U3rOTaBIMBATh MOJEIU MOJIEKYJI OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHHUSI;

c(OPMHPOBAHHOCTh YMEHHH YCTaHABIMBATh NPUHAIJIC)KHOCTh U3YYEHHBIX OPraHHYECKUX
BEUIECTB MO0 HX COCTaBYy W CTPOEHHUIO K ONpeAeNEéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrmeBomopobl, KHCIOPOA U a30TCOAEpKAlllue COEIUHEHUS, BBICOKOMOJICKYIISIPHBIC
COCIMHEHUS), JaBaTh MM Ha3BaHMA No cucremarndeckoir Homenkinatype (IUPAC), a Taxxke
NPUBOJNUTH TPHUBHAJBHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUIICH, STWICHIJIUKOJb, TIUUEpUH, (PeHod, ¢GopManbAeruj, aleTaibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
KpaxmMaJl, leJUTI0103a, TJIMLHH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI MPHUMEHSATH MOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemectB A. M. ByriepoBa st 00ObsSICHEHUST 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIIECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aleTwieH, Oyraauen-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, ATaHOJ, ATUJIEHIJIMKO/b, TJIMUEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHas U YKCYCHas
KHUCTIOTBHI, TJIOKO3a, Kpaxmall, IeIUI003a, aMUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMHU yYPAaBHEHHUSMHU COOTBETCTBYIOIIMX XMUMHUYECKHUX pPEaKIHid ¢
UCTIOJIb30BaHUEM CTPYKTYPHBIX (POPMYT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOUYHUKHU YTJIEBOJOPOAHOIO CBIPbS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUH TPOBOJWTH BBIYUCICHHS 110 XUMHUYECKUM YPaBHEHUSIM
(Macchbl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIMH IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIECTB WM MIPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOI 3HaHMI 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, HWCIIONB3YEMbIX B XHMHU TP H3YYCHUH BEIIECTB M XHMHUYECKHX SBICHUH
(HaOnrofieHMe, UW3MEpPEHHe, OKCIEPUMEHT, MOJEIUPOBAHUE), MHCIONb30BaTh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JJIsl IPUHATHUS PEIICHU B KOHKPETHBIX KU3HEHHBIX CUTYalUAX, CBI3aHHBIX
C BEI[ECTBAMU M UX MPUMEHEHHEM;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBHUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
UHCTPYKLHUSMHU 110 BBIITOJHEHUIO JTa00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATH XWMHUYECKUN 3KCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ITHIIECHA U HU3YYEHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTraHWYECKHWX BEIIECTB, JACHATypamus OEJIKOB TIpU
HarpeBaHUU, IIBETHBIE PEAKIIMU OENKOB) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKU 0€30MacCHOCTU
npu oOpallleHHH C BEIEeCTBAMU U JTAOOPaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHYECKOTO JKCIIepUMeHTa B (hopMe 3aluCH ypaBHEHHWH COOTBETCTBYIOIIMX pEaKIUH W
(dbopMynUpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMHA KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH()OPMALHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmaruu, HTepHET U IpyTux);
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c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUiia JKOJOTHYECKH IIEIecCO00pa3HOro
NOBEJCHUA B OBITY M TPYJOBOH JEATENPHOCTH B LEISIX COXPAHEHUS CBOETO 370POBbI U
OKpYXarollled NPUPOJHOM cpenbl, OCO3HaBaTh ONACHOCTh BO3AECUCTBUS HA JKHUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BeLIECTB, MoHMMAas cMbicn mnokaszarens [1JIK, mosicHsaTs Ha
npuMepax crnocoObl YMEHBIUICHHS M MPEJOTBPAIICHUsS UX BPEIHOTO BO3JICHCTBUS HA OpraHU3M
4eJI0BEKa;

JUlsl 0Oy4arolMXCsl ¢ OIrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0POBbs: YMEHHME IPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL  CIIETIBIX M CJa0OBUAAIIMX OOYYaIOIUXCS: YMEHHE MCIONb30BaTh pelibedHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMudeckux Gpopmyi.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHs)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHWMHUYECKOW COCTABISIONICH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJIM XHMHUU B TO3HAHUU SIBICHUNA NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOULIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIQJICHUE CHUCTEMOM XUMHUUYECKMX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOIMOJArarolIue
HOHSTHS (XMMHUYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- SJIEKTPOHHBIE OPOUTATIH ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBQJIEGHTHAas, WOHHAs, MeETa/NInyecKas, BOJOPOIHAsA),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKUX  PEAKLUi, pPacTBOp, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT JUCCOLMALMA, OKUCIINTENb, BOCCTAHOBUTENDL, CKOPOCTh
XUMHYECKOM  peakIMM, XHUMHYECKO€  paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JuccolManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHMS DHEPTUU NP XUMHYECKHUX
pEaKIMAx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXale B OCHOBE ITOHMMAaHMUS NPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKUX SBJICHUH,
(dakTosornyecKrue CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJIYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BO)XHEHIINX HEOPIraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEIOBEKA,;

c(OPMHPOBAHHOCTh YMEHUI BBIABIATH XapaKTepHbIE MPU3HAKU MOHATUHN, YCTaHABINBATh
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU ONHCAHUM HEOPTaHMYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJB30BaTh XUMHUECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
dopMyn BelIeCTB M ypaBHEHMH XWMHUYECKHUX PEAKIHH, CHCTEeMAaTHYECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPTaHUYECKHX BEHIECTB (yrapHbId ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U
JpyTHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEAeATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTAaBa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJIJINYecKasi, BOJOPOJHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJSpHas, MOHHAs, METAJUIMUECKasi), XapaKTep Cpeldbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUII;
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c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, aM(DOTEPHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT mepuonuyeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO ()YHKIINU;

c(OPMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 37eMeHTOB 1—4 nepuooB [leproanueckoit cucteMbl XUMUYECKHUX di1eMeHToB /1. U.
MenzeneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHYECKHUX OJIIEMEHTOB M WX
COEIMHEHUH MO IepuojaM U rpynnaMm llepuoguyeckoil cUCTEMbI XUMUYECKHUX AieMeHToB []. U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKHE
CBOMCTBa HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXKIYy HEOPraHWYeCKHMMH BEIIeCTBAMH C TIOMOINBIO YpaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IudHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyroliux BeHIeCTB, TeIioBoMYy 3(hdeKTy peakiuw,
M3MEHEHUIO CTETICHEW OKHUCIICHUSI JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIACTHIO KaTalIn3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, TOJIHBIC
U COKpallEHHbIC YPaBHEHUS pEaklUii MOHHOTO OOMEHAa, YUMTHIBAs yCIOBHS, MPU KOTOPBIX 3TH
peaKIu UAyT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHMU TIPOBOJIUTH PEAKIUU, TMOATBEPKIAIOIINE KAaYeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakIuii MOCPECTBOM COCTABIICHUSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakiuu OT
pa3aNuYHBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IIPOILIECCHI, JIeKAIIHE B
OCHOBE MPOMBIIIJICHHOTO MOJY4YE€HUS CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MpeCTaBICHU 00 OOIMX HAyYHBIX MPHUHIIUIAX M KOJOTHYECKHX MPOOIeMax XHUMHUYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHMH TIPOBOJUTH BBIYUCICHHUS C WCIOJB30BAHUEM TIOHATHS
«MaccoBasi JIONs BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOILIEHUH Ta30B MPU XHUMHUYECKUX
pEaKIusAX, Macchl BEIIECTBAa WM 00BhEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MAaCcChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS DHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW TOCYION U
1abopaToOpHBIM 000pyIOBaHUEM, a TAKXKE MpaBuiia 0OpaIlleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMH T10 BBITIOJTHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN OSKCHEPUMEHT
(paznoxeHue TMEpOKCHUIA BOJAOpOAA B MPUCYTCTBUU KaTalM3aTopa, OIPEACIICHUE CpEabl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATBHOTO UHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakIuH, peaklud HOHHOro oOMEeHa, KaueCTBEHHbIE peaklUuu Ha
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cynbdart-, kKapOOHAT- U XJIOPHA-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHUE DKCIEPUMEHTATBHBIX
3aga4 II0 TEMaM «MeTaHHH» 58 «HeMeTaJIJIbI») B COOTBCTCTBUU C HpaBI/IHaMI/I TCXHUKHU
0€3011aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOPaTOPHBIM 000PYOBAHUEM, MIPEICTABIISATh
pe3ynbTaThl XMMHYECKOTO SKCIEpHUMEHTa B (OpME 3alucu YpPaBHEHUHM COOTBETCTBYIOIIHUX
peakiuii 1 GopMyIMpPOBATH BHIBOIBI HA OCHOBE ITUX PE3Y/IbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AaHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBA MAacCOBOM KOMMyHHKauuu, MHTepHEeT u
APYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIIO/IAaTh TMpaBUjIa SKOJIOTMYECKH IIeJIeco00pa3HOTo
IIOBCACHHUA B 6BITy nu TPYI[OBOﬁ NCATCIIBHOCTU B LCIIAX COXpaHeHI/ISI CBOCTO BHOpOBBH nu
OKpYKarollel NPUPOJHOM CpPEeIbl, OCO3HABATH OIMACHOCTh BO3JCHCTBHUS HA KUBBIC OPraHU3MBI
OHpe,I[eJIéHHHX BCICCTB, IOHKUMAasA CMBICI IIOKa3aTCIA HI[K, [MOACHATH Ha IMPpHUMEpPaAx CHOCO6BI
YMGHBH_IGHI/I}I H IIPCAOTBpALICHUS UX BPCAHOI'O BOS,ZLGI‘/'ICTBI/I}I Ha OpraHu3Mm 4CJIOBCKA,

JUIA 06yanOIHHXC$I C OFpaHI/IquHI)IMI/I BO3MOXHOCTAMN SIlOpOBI)SII }IMGHI/Ie HpI/IMerlTI)
3HAHUA 06 OCHOBHBIX IIOCTYHHI)IX METOAAaX IMTO3HAHUA BECIICCTB U XUMHUYCCKUX ﬂBJIGHPIfI;

JJIA  CICIIBbIX H CJ18.6OBI/II[}II_HI/IX 06y‘laI-OHH/IXC}IZ yMeHI/Ie HNCIIOJIB30BaATh penbe(bHo-
TOYEYHYIO cucteMy obo3Hauenwuii JI. bpaiins nns 3anucu xumudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIE)

HaumeHnoBanue pa3aesioB 1 TEM IPOrpamMmmabl KOHTpoﬂbele HpaKTﬂquKﬂe
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3zgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
IIpenmer oprannueckoit xumuu. Teopus https://academy-
1.1  cTpoeHMs OPraHMYECKHX COeAUHEHHH A. M. 3 content.apkpro.ru/lesson/a9f3d191-
byrneposa Sele-4e24-ac02-efb16fa49f6a
Hroro no paznery 3

Pa3nes 2. Yraesogopoasl

https://academy-

2.1 = IlpenenpHbIC YIII€BOIOPOIBI — ATKAHBI 2 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
https://academy-

2.2 Eﬂigi‘;i?;ﬁféﬁﬁmﬂomﬂmz AIKCHEL 6 1 content.apkpro.ru/lesson/4038171e-

’ 4158-4bd1-ae98-18dc1cfh9399
https://academy-

2.3 ApoMaTHYECKHE YTIIEBOTOPOIbI 2 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

2.4 TIpMpoaHbIC HCTOUHUKH YITIEBOAOPOAOB 1 HX 3 1 https://lesson.edu.ru/04/10

nepepaboTka
HUroro o pasneny 13
Pa3nea 3. Kuciopoacoaep:kamue opraHu4ecKue coeJMHEHUs
https://academy-
3.1 Cruprel. @eHoun 3 content.apkpro.ru/lesson/5439¢18b-

7440-4b6f-bf84-c04fad 71694f
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

32 Anbnerunsl. Kap6oHnossie KUCIOTHI. CI0XKHBIE

3(hupbl

3.3 VYriaeBosl

Uroro no pazgeny

13

https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

https://academy-

content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Pa3znen 4. A3oTconeprkamye opraHnyecKkue coeIuHeHust

4.1 AwmuHBL. AMUHOKACIIOTEL. belku

Hroro no pazneny

3

3

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna

Pa3pgea 5.

BBICOKOMOJ'[CKyJIﬂprIe COCANHCHUSHA
2

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

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

2

34 2 2
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbBIE
Ne (undposbie)
w/n HaumenoBanue pasiejioB ¥ TeM NPOrpamMMbI Beero KOHTpﬁOJIbeIe HpaKTﬁnquKne 00pazoBaTelbLHbIE
padoThI padoTsI pecypebi
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM

Crpoenue atoMoB. [lepuonyeckuii 3aKoH U
1.1 [Tepuoanueckas cucTeMa XMMHUYECKUX 3 https://lesson.edu.ru/04/10

anemenToB JI. 1. Meneneena
1.2 Crpoecnue BeriecTBa. MHOrooGpasue BEIIeCTB https://lesson.edu.ru/04/10
1.3 XUMUYECKUE peaKiiuu 6 1 1 https://lesson.edu.ru/04/10
Htoro no paznemny 13

Pa3nea 2. Heopranuyeckasi xumusi

2.1 MerTannsl 6 1 https://lesson.edu.ru/04/10
2.2 Hemeramnbl 9 1 https://lesson.edu.ru/04/10
23 CBsI3b HEOPTAHUYECKUX U OPTAHHYCCKUX 2 httos://lesson.edu.ru/04/10

BEILIECTB
Hroro no pazneny 17

Paznen 3. Xumus u JKu3HbL

3.1 XUMUS ¥ )KU3HD 4 https://lesson.edu.ru/04/10
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB
Ne Hara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka Kontpoabnbie Ilpakrnueckue
n/n Bcero H3y4eHust o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Nl o . https://academy-

1 PCAMCT OPTaHHIHCCKOM XMMIH, CC 1 04.09.2023  content.apkpro.ru/lesson/a9f3d191-
BO3HUKHOBEHUE, Pa3BUTHE M 3HAUCHHE Sele-de24-ac02-efb6fa49f6a
Teopust CTpOCHHS OpraHMYECKUX 11.09.2023 https://academy-

2 coenuneHuit A. M. byrneposa, eé 1 e content.apkpro.ru/lesson/c935a58¢c-
OCHOBHBI€ MMOJIOKEHUS ab0e-4c59-9dcf-20517ae4b52e
[IpencraBnenue o kiaccupuKanuu
OpPraHMYEeCKHUX BEIIECTB. 18.09.2023 https://academy-

3 Howmenknarypa (cuctemarudeckas) u 1 e content.apkpro.ru/lesson/726ee099-
TPUBHAIIbHBIC HA3BAHUS e1a9-410f-b8be-b4ch589aeadl
OpTraHU4YC€CKUX BCIICCTB

' https://academy-

4 AJNKAHEL COCTAB 1 CTPOCHHE, 1 25.09.2023 content.apkpro.ru/lesson/258ddc06-

FOMOTIOTHHACCIH PAA ec23-473c-h3d7-ed82fcaddd0?
. https://academy-

5 Meran u 51ai — npocrefiuiue 1 09.10.2023  content.apkpro.ru/lesson/258ddc06-
HPCACTABITCI ATKAOB ec23-473c-h3d7-ed82fcaddd02
A _ https://academy-

6 JIKCHBL: COCTAB H CTPOCHHC, 1 16.10.2023 content.apkpro.ru/lesson/4038171e-
CROHCTRa 4158-4bd1-ae98-18dc1cfh9399

7 OTHIICH 1 IPONIHJICH — NPOCTeimme 1 23.10.2023 https://lesson.edu.ru/04/10
MPpEACTAaBUTEIN AJIKCHOB

8 I[Mpaktudueckas pabora Ne 1. 1 1 06.11.2023 https://academy-

((HOJ'IyLIeHI/IC 9TWJICHA U U3YUYCHUC CT'O

content.apkpro.ru/lesson/53cd2379-
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

CBOMCTB»

Aunkanuensl. byranuen-1,3 u

13.11.2023

2a45-43b1-9f67-7ebcdaf03cel

9 metmwioyraauen-1,3. [onydyenue https://lesson.edu.ru/04/10
CUHTETHYECKOT'0 KayuyyKa U PEe3HHBI
AJIKHUHBI: COCTaB H OCOOEHHOCTH

10 CTPOCHM, FOMOJIOTHHCCKHI P, 20.11.2023 https://lesson.edu.ru/04/10
AleTuIeH — NpOoCTeUIIHIA
HpeI[CTaBI/ITGJIL AJIKUHOB

https://academy-
11 ﬁ?peHH: Genson u Tonyon. 27.11.2023 content.apkpro.ru/lesson/d86d7d00-
OKCHHHOCTb apeHOB d5h4-491d-aded-c3ddal9feef4
[eHeTHYECKas CBS3b YITICBOIOPOAOB, https://lesson.edu.ru/04/10
MPUHAUICKAIIMX K Pa3IMYHbIM

12 KJIaccam. 04.12.2023  https://academy-

Briuucnenus no ypaBHEHUIO content.apkpro.ru/lesson/7dada027-
XUMUYECKON pEeaKLun 8448-418f-b416-fbaledd4ab6d
[TpupoaHbIE HCTOYHHUKH

13 YITICBOZOPO/IOB. MIPUPOIHEIM Ias3 1 11.12.2023  https://lesson.edu.ru/04/10
TIOMTyTHBIC HEPTSIHBIC ra3bl, HEPTH U
IPOAYKTHI €€ nepepaboTKH

14 KontponeHas pabora Nel no pasneny 18.12.2023  https://lesson.edu.ru/04/10
«YTIeBOJOPOIBI»

https://academy-

15 IIpenenpHpIe 0O1HOATOMHBIC CIMPTHI: 25.12.2023 | content.apkpro.ru/lesson/5439¢18b-
METaHOJ M 3TaHOJ. BomopoaHas cBs3b 7440-4b6f-bf84-c04fad71694f

https://academy-

16 MHOrOaTOMHEIS CIHPTHL: 15.01.2024 | content.apkpro.ru/lesson/461aa9c8-
ITHIICHIKOIb 1 LICpUH c0ef-4827-a8e5-d12a0bedc826
DeHOJI: CTPOEHHE MOJIEKYJIBI, https://academy-

17 (Gu3HYECKrEe M XUMHYECKHE CBOMCTBA, 22.01.2024 - ontent.apkpro.ru/lesson/649883b8-

MMPUMCHCHUC

7c5f-4116-896e-10a2278b08f1
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https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1

https://academy-

18 AJBICTHIBL: (b(EMam’Hemﬂ " 29.01.2024 content.apkpro.ru/lesson/8664b319-
AUCTAIRACTILL ALCTOH 0ba3-4945-h076-ch7ae5858090
OIHOOCHOBHBIE IIPENIETBHBIE https://academy-

19 KapOOHOBBIC KHCIIOTHI: MypaBbUHAS 05.02.2024  content.apkpro.ru/lesson/b4feaa04-
YKCyCHast 3438-4b57-a3ec-ba0f9fe63c0d
[IpaxTuueckas padora Ne 2. 12.02.2024 https://academy-

20 «CBolicTBa pacTBOpa yKCYCHOM e content.apkpro.ru/lesson/9834d408-
KHUCJIOTBD) 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJIEMHOBAS KUCIIOTHI, 19.02.2024

21 KaK IIPEICTABUTENH BBICIIUX e https://lesson.edu.ru/04/10
KapOOHOBBIX KUCIIOT

22 Meuia kak coi BBICILHX Kap GoHOBEX 26.02.2024 https://lesson.edu.ru/04/10
KHCJIOT, UX MOIOIIee JIeHCTBHE
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE https://academy-

23 KapOOHOBBIX KUCIIOT. ['uponus3 04.03.2024  content.apkpro.ru/lesson/71ac43f2-
CJIO’KHBIX 3(hupoB a0d4-4945-a0eb-1e59cd5f4d9f

. https://academy-
24 %KHPH- THApOIHS, HPUMCHEHHC, 11.03.2024  content.apkpro.ru/lesson/71ac43f2-
HOHOTIHECKAs POIIb HHPOB a004-4945-a0eb-1e59cd5F4d9f
VYrieBoabl: cocTaB, KjlacCU(PUKaI. https://academy-

25 Baxwuerimme npencraBuTenu: 25.03.2024 content.apkpro.ru/lesson/709ce43a-
TJII0K03a, PpyKTO3a, caxaposa deb6-4281-963b-01d2e212d4d0

26 Kpaxman n nenmionosa kax 01.04.2024  https://lesson.edu.ru/04/10
MIPUPOIHBIE ITOJIUMEPHI
KonTponbnas pabota Ne2 no pasneny 08.04.2024

27 «Kucnopoacoaepxkanye e https://lesson.edu.ru/04/10

OpTaHUYCCKUC COCTUHCHU )
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https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

AMMHBI: METWJIAMHUH U aHUJIMH

https://academy-
content.apkpro.ru/lesson/0c608a59-

28 AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIS 1 15.04.2024  4c69-4481-839e-9205f201b73e
OPraHUYECKHE COCIMHEHUS, NX https://academy-

Ouonoruueckoe 3HadeHue. Ilentuabl content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
benku kak npupoHbIe https://academy-

29 BBICOKOMOJIEKYJIIPHBIC COCIMHEHUA 1 22.04.2024  content.apkpro.ru/lesson/c2f2f3d7-
OCHOBHBIC MOHATHS XUMHUHU 43d1-4873-ace0-78eca6009628
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI https://lesson.edu.ru/04/10
OCHOBHBIE METO/IbI CHHTE3a

30 BBICOKOMOJIEKYJISIPHBIX COCAMHEHHI. 1 20.05.2024  https://lesson.edu.ru/04/10
[IimacTmacchl, KaydykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 30

I[TPOTPAMME
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https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
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https://lesson.edu.ru/04/10

11 KJIACC

KosmmuecTBo yacos DJIEeKTPOHHbBIE
Ne ara
u/n Tema ypoka Beero Kourpoabnbie Ilpakrnueckue nsgq CHHISE oﬁp::l oq];l;g];:,eme
padoTshI padoThI pecypebi

1 XHMUYECKHI S]CMEHT. ATOM. IJICKTPOHHAA 1 04.09.2023  https://lesson.edu.ru/04/10
KOH(HUTypamus aTOMOB
Ilepnonnueckuit 3akoH u Ilepnonnueckas

2 CHCTeMa XUMHYECKUX djeMeHToB /. H. 1 11.09.2023 https://lesson.edu.ru/04/10
MeneneeBa, UX CBsI3b C COBPEMEHHOM TEOPUEH
CTPOCHMSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH 110

3 TPYIaM 1 NEPHOAaM. 3HAdCHHE 1 18.09.2023 https://lesson.edu.ru/04/10
IIEPUOINYECKOT0 3aKOHA U CUCTEMBI
xumuyeckux seMmeHToB JI. M. Menzeneesa B
Pa3BUTHUH HAYKH
CrpoeHue BemecTBa. XUMUYECKast CBSI3b, €€

4 BU/Ibl; MEXaHU3MbI 00pa30BaHusl KOBAaJIEHTHOMN 1 25.09.2023 https://lesson.edu.ru/04/10
cBa3u. BogoponHas cBs3b
BaneHTHOCTB. DNEKTPOOTPULIATEIBHOCTb.

5 Crenenp okucienus. Bemecrsa 1 09.10.2023  https://lesson.edu.ru/04/10
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS
ITonstue o nucnepcHbIX cuctemax. Mcrunnsie

6 Y KOJUTOMIHBIE pPacTBOPBI. MaccoBast 10J1st 1 16.10.2023 ' 155 //1esson.edu.ru/04/10
BEILECTBA B pacTBOpE
Knaccudukanus 1 HOMEHKIaTypa https://lesson.edu.ru/04/10

7 HEOpPraHWYEeCKUX coeMHeHni. [ eneTnueckas 1 23.10.2023

CBs3b HCOPIraHNYCCKUX BCIICCTB PA3JIMIHBIX
KJI1aCCOB
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https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccugukanus XuMH4ecKux peakiuui B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XUMHYECKHUX PEAKLMIX

06.11.2023

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

10

11

Ckopoctb peakuuu. OOpaTuMble peaKiuy.
XHUMHYECKOE PABHOBECHE.

[TpakTuyeckas padora Ne 1. «Biusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKON
peakuumn»

DnexrponuTryeckas auccoruarnys. [loastue o
BOJIOpOAHOM Moka3zarene (PH) pactBopa.
Peakiuu nonnoro oomena. I'muaponus
OpPraHUYeCKUX U HEOPTaHMYECKUX BEIIECTB

13.11.2023

20.11.2023

27.11.2023

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

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

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

12

OKHUCIIUTENIbHO-BOCCTAHOBUTEIIbHBIC PEAKIINH.
[TonsaTHe 006 AMEKTPOM3E PacIIaBOB U
pacTBOpPOB coJie

04.12.2023

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

13

KonTponbnas padorta Nel no pazneny
«TeopeTndyeckre OCHOBBI XUMHUI

11.12.2023

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

14

15

Mertainnsl, ux nonoxkenue B [lepuoanueckoit
CHUCTEME XUMUYECKUX 3nemMeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
OO6mue Guznueckre CBOMCTBA METAIIIOB

CrnnaBel METaIOB. DIIEKTPOXUMUYECKUH Pl
HanpsHKeHUH MeTalyIoB

18.12.2023

25.12.2023

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

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

16

XUMHUYECKHE CBOMCTBA BaKHEHUIITNX METAIJIOB
(HaTpwmii, KM, KAJIBIMA, MarHAW, aJTFOMUHUN )
U UX COeJUHEHUU

15.01.2024

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

17

18

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COE€IUHEHUN

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COE€IUHEHUN

22.01.2024
29.01.2024

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

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

28
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19

[IpakTrueckas padota Ne 2. "Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
«Metamisny"

05.02.2024

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

20

Hewmeramnbl, ux nonoxxenue B [leprnoandeckoi
CHCTEME XMMUYECKuX demMeHToB /1. U.
MeHpeneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB

12.02.2024

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

21

Pu3nyuecKue CBOICTBAa HEMETAIIOB.
AnnoTponusi HEMETaUIOB (Ha IIpUMepe
KHCIIOpoJia, cephl, hocdopa u yrieposa)

19.02.2024

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

22

XUMUYECKUE CBOKCTBA I'AJIOTEHOB, CEPBI U UX
coeMHeHM. [IpuMeHenne rajJoreHos, cepbl U
UX COEOUHEHHUMN.

26.02.2024

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

23

XUMH4ecKkue CBOWCTBa a3ota, hochopa u ux
coenunenuii. [Ipumenenne azora, pochopa u
UX COEOUHEHUMN.

04.03.2024

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

24

25

XHWMHMUYECKUE CBOMCTBA yIiIepoaa, KpEMHUS U
ux coenuHeHui. [IpuMenenue yriepona,
KPEMHHMS U UX COEAMHEHUN

O00011IeHNE U CHCTEMAaTH3aIisl 3HAaHUN 110
teme «HeMmeramely. BeraucieHus mno
ypaBHeHI/ISIM XUMHUYCCKUX pCaKIII/II\/’I n
TEPMOXUMHUYECKHE PACUETHI

11.03.2024

25.03.2024

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

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

26

ITpakTuyeckas padora Ne 3. «Pemenune
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"HemeTassl"»

01.04.2024

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

27

KonTponpHas pabota mo Temam «MeTauib» U
«Hemetamie»

08.04.2024

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

29
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28

29

30

Heopranuueckne u opraHnyeCcKue KUCIOTHI.
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AM(poTepHbIE HEOPraHNYECKHUE U OPTaHUYECKHE
coeauHenus. ['eneTnueckas cBs3b
HEOPraHMYECKUX U OPraHMYECKHUX BEIIECTB

Ponb xumun B o6ecrieueHu 3KOJIOTUYECKOM,
JHEPTeTHYECKOH U MUIIEBOW 0€30MacHOCTH,
pPa3BUTUU MEAULIMHBI. XUMHUS U 3J0POBbE
YeJioBeKa

[IpencraBienust 06 00X HAYUYHBIX
MPUHLHUIIAX TPOMBIIUIEHHOTO MTOTY4YEHUs
BOKHEUIIMX BEIIECTB. YEIOBEK B MUPE
BEILIECTB U MATEPUAJIOB

15.04.2024 | https://lesson.edu.ru/04/10

22.04.2024 https://lesson.edu.ru/04/10

20.05.2024 https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

30

30



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

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI /151 YYEHUKA

Xumus, 10 xknace/ I'abpuensa O.C., Octpoymon N.I'., CnagkoB C.A. AKIIMOHEPHOE 00IIIECTBO
«M3parenscTBO «lIpocBemenne»,2021 r.

Xumus, 11 xkmace/ I'abpuensa O.C., Octpoymon N.I'., Cnagkos C.A., AKImoHEpHOE 00IIECTBO
«M3parensctBO «lIpocBemenne»,2021r.

METOANUYECKHUE MATEPUAJIBI IJIS YYUTEJIA

Xumus (6a30BbIH ypoBeHb). Peanuzaiiys o0pa3oBaHus: METOIUYECKOE TOCOOUE IS yIuTens /

Kasepuna A. A., [Inuyruna I'.B.; nog pexn.I'. B. [Tnuyrunoi. M. : ®I'BHY «MHCcTUTYT
cTpareruu pa3Butus obpazoBanus PAO», 2022 81 c.:um.

NUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
https://edsoo.ru/rabochie-programmy/
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