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HOACHUTEJIBHASA 3AIINCKA

IIporpaMMa O XMMHUW Ha YpPOBHE CpETHETO 0Omero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit ®Dexpepaunmy,
TpeOOBaHMI K pe3ylbTaTaM OCBOSHHS (eneparbHOl 00pa3oBaTeIbHONW MPOrpaMMBbl CPETHETO OOIIero
obpazoBanusa (POIl COO), mpencraBieHHbIXx B DepepalbHOM TOCYAAPCTBEHHOM 00pa3oBaTebHOM
crangapre COO, c¢ yuérom KoHumenmmu mnpemnonaBaHus y4yeOHOro mpeamera «XHUMHUS» B
oOpa3oBarenbHBIX Opranuzanusax Poccuiickoit Dexepanyn, peaqnu3yoOIX OCHOBHBIE 00pa3oBaTeIbHbIE
MPOTrpaMMBbl, U OCHOBHBIX TOJNOKeHUH «CTpaTernu pa3BuTus Bocnutanus B Poccuiickoit denepaunu Ha
nepuon o0 2025 rona» (Pacmopsokenue I[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOZOB K pa3paboTke MporpaMMbl MO XHMHH, K OIPENEICHHUI0 OOIIel CcTpaTeruu
0o0ydeHus1, BOCITUTAHHS U Pa3BUTHI O0YJAIOIINXCS CPeICTBaMU ydeOHOro mpeamera «Xumus» st 10-11
KIlaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIentyanmsHble mnonoxerns OIOC COO o
B3aMMOOOYCIIOBIIEHHOCTH TIeJIeH, COJEepXKaHUs, pe3ylbTaToB OOy4YeHHs © TpeOOBaHWA K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHHE, TOTydaeMoOe BHITYCKHHKaMH OOIeo0pa3oBaTEbEHON OpraHU3aIlui,
SBIISIETCS. HEOTHEMJIEMOI 9acThi0 MX 00pa3oBaHHOCTH. OHO CITY)KUT 3aBEPIIAIONINM STAllOM peaTn3aiiu
Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIFOUEBBIX IIEHHOCTEW, MPUCYIIUX MLEIOCTHOH CHCTEME
XUMHYECKOTO 00pa3oBaHWs. DTH IEHHOCTH KAacaroTcs ITO3HAHUS 3aKOHOB MPHUPOIBL, (HhOPMHUPOBaHUS
MHUPOBO33pPEHHSI M OOIIEel KyJIbTYphl YeJOBEKa, a TaKKe SKOJIOTHMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/IOPOBBI0O W TIPUPOMHON cpene. Peammsyercs xmmmdeckoe oOpa3oBaHHE OOYyYaroIIUXCS Ha
YpOBHE CpeIHero o0Imero oO0pa30BaHUs CPEICTBAMH YYeOHOTO TMpeaMeTra «XHWMHS», COAEpKaHWe WU
MOCTPOCHNE KOTOPOTO OIPENETIeHbl B MPOTPaMME IO XUMHH C YIETOM CIEMUGUKA HAYKH XUMHH, €€
3HaueHUs B MMO3HAHHUH MPUPOJBI U B MaTepHUaIbHON KHU3HHU O0IIECTBa, a TAKXKe ¢ YIETOM OOMINX IeNel 1
MIPUHIIMIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSHHE CHCTEMbI CPEIHEro o0Imero odpazoBaHUs B
Poccuiickoit ®enepanuu.

XuUMHUSL KaKk D3JEMEHT CHCTEMBI €CTeCTBEHHBIX HAyK WIpaeT O0coOyl0 pollb B COBpPEMEHHOU
UBWIM3AIMYA, B CO3JaHUM HOBOW 0a3pl MarepwanbHOW KynbTypbl. OHa BHOCHT CBOW BKJIQJ B
(hopMUpOBaHUE PAIMOHAILHOTO HAYyYHOTO MBINUICHUS, B CO3/JaHUE IIEIOCTHOTO TMPEICTaBICHUS 00
OKpY’KalollleM MHpE KaK O €MHCTBE MPHUPOJBI U YeJIOBEKa, KOTOpoe OPMUPYETCS B XUMHU Ha OCHOBE
TIOHUMaHHs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHUpA, OCO3HAHHS B3aMMOCBS3H MEXIY CTPOCHUEM
BC€HICCTB, UX CBOMCTBaAaMH M BO3MOKHBIMH O6J'IaCT$IMI/I IIPUMCHCHHUA.

TecHO B3aMMOJEHCTBYSI C APYIMMM €CTECTBEHHBIMM HAYKAMHM, XHMHs CTaJla HEOTHEMIIEMOM
YacThI0 MHPOBOHM KYJIBTYPHI, HEOOXOIUMBIM YCIOBHEM YCIIEIIHOTO TPyJa M KH3HU KaXKJIOTO UJIeHa
O6IIICCTBa. COBpeMeHHaH XUMUA KaK HayKa CO3uaaTCiibHaA, KaK HayKa BBICOKUX TEXHOIOTHI HalipaBJICHA
Ha pelieHue TI00ATBHBIX TPOOIJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKO,
MUIIIEBOH, SKOJIOIMYECKOM O€30MaCHOCTH M OXPaHbl 37J0POBbSL.

B cooTBeTcTBHY C OOMMME HETSIMA U TPHUHIAIIAMHA CPETHETO 00IIero 00pa3oBaHMsI COACpKAHNE
npeamera «Xumus» (10—11 kiaccbl, 6a30BbIid YPOBEHb H3YUEHHsI) OPHEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OONIEKYILTYPHYIO TIOATOTOBKY O0yYaroIuxcsi, HEOOXOAMMYIO MM JUIS BBIPAOOTKH MHPOBO33PEHUYECKUX
OPUCHTUPOB, YCICHUIHOIO BKIIOYCHUA B XHU3Hb COIIMYMa, HNPOIOJIKCHUA O6paBOBaHI/I$I B Pas3IMYHBIX
o0acTsiX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocraBngomumMu nipeaMera «XuMHSD» SABISIOTCS 0a30Bble Kypchl — «OpraHmyeckas XUMES» U
«06111351 1 HECOpraHn4deckasd XuMus», OCHOBHBIM KOMIIOHCHTOM COACPKaHUSA KOTOPBIX ABJIAKOTCA OCHOBBI
0a30Boil HayKH: CUCTeMa 3HAHUHA 10 HEOPTaHUIECKOW XMMHH (C BKIIFOUCHHEM 3HAHUU M3 OOIICH XHMIH)
U opranuueckod xumuu. DopMupoBaHHE JAaHHOW CHCTEMBbl 3HAaHUW TIPU M3YYEHUU TIpeaMeTa
obecrevynBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOTOOOPA3Hsl BEIIECTB Ha OCHOBE OOIIMX MOHATHH,
3aKOHOB U TEOPUUA XUMHUH.

CrpykTypa conepkanus KypcoB — «Opraamueckas XumMus» u «O01mas 1 HeopraHuIecKas XuMHUsD»
chopMHupoBaHa B NpOrpaMMe IO XHMHHM Ha OCHOBE CHUCTEMHOIO IMOAXOJa K HM3YYEHHIO Y4eOHOTro
MaTepuajga u OOYCIIOBIIEHa HMCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMH Ha OIpeeNEHHBIX



TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOM XMMHH BEIIECTBA pPAacCMAaTPUBAIOTCS HAa YPOBHE
KJIACCUUYECKOM TEOpUHU CTPOEHUS OPraHMYECKUX COEIMHEHMM, a Takke Ha YPOBHE CTEPEOXHUMUYECKUX U
9NEKTPOHHBIX MPEACTaBICHUH O CTpoeHHH BemiecTB. CBeAeHHS 00 HM3y4aeMBIX B Kypce BEIIECTBax
JAI0TCA B Pa3BUTHH — OT YIJIEBOAOPOIOB JIO0 CIOKHBIX OMOJOTMYECKH aKTHBHBIX coelnHeHui. B kypce
OpPraHMYeCKOW XWUMHHM TONY4YaloT pa3BUTHE CQOPMUPOBAaHHBIE HAa YPOBHE OCHOBHOI'O OOILIETo
o0pa3oBaHMs MEpBOHAYATBHBIE TIPEICTABICHUS O XUMHUECKOW CBS3U, KIACCU(PUKALMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHMSI, 0 XUMHUECKOM peaKkiuy.

[Tox HOBBIM YIJIOM 3peHUsI B IpeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpHBaeTCs U3yYCHHBIN
Ha YpOBHE OCHOBHOTO 00ILEro 0oOpa3oBaHMs TEOPETHUECKUI MaTepHuan U (aKTOJIOTHUECKUE CBEACHUS O
BEIIECTBAX M XMMUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuuecKas XUMHUD)
o0yyaromuMcs TpPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPHOJMYECKOT0 3aKOHA C
OOIIETEOPETUUECKUX M METOAOJIOTHUECKUX TO3UIMK, TIyOXe MOHATh HCTOPUYECKOE HW3MEHEHHUE
(YHKIIHMIA 3TOT0 3aKOHA — OT 0000IIaroIIeH 0 OOBSICHSIONICH U TPOrHO3UPYIOLICH.

Enunas cucremMa 3HaHUM O Ba)XHEHMIIMX BEUIECTBAX, MX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MPUMEHEHUHN, a TaKKe O XUMHUYECKHX pEeaKlMsAX, UX CYHUIHOCTH M 3aKOHOMEPHOCTSX MpPOTEKaHUsS
nomnonHgercs B Kypcax 10 u 11 kiaccoB aneMeHTaMu cofiepKaHHsl, UMEIOIUMHU KYJIbTYPOJIOTHYECKUH U
NPUKIaTHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IMOHMMAHMIO B3aWMOCBS3M XHMHHU C JIPYTUMH
HAayKaMH, pacKphIBalOT €€ poJib B IIO3HABATEIBHOM M IIPAKTUYECKOM JESITEIBHOCTU 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIUTAHWIO YBKEHHS K TPOIECCY TBOPUYECTBa B OOJACTH TEOPUM U MPAKTHYECKHX
MIPUIIOKEHUIN XUMUH, TOMOTal0T BBIITYCKHUKY OPUEHTHPOBATHCSA B OOLIECTBEHHO U JTMUYHOCTHO 3HAUMMBIX
mpoOiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIHMBATh HH()OPMANHIO U TPUMEHATH €€ s
MOTNIOJIHEHUS 3HAHUH, PEeIIECHUSI HUHTEJUICKTYaJbHBIX U 3KCIEPUMEHTAIIBHBIX HCCIEAOBATEIbCKUX 3a1a4. B
[eJIoM cojepkaHne ydeOHoro mpenMeTa «XHWMHUsS» JAHHOTO YPOBHS HW3yYeHHUS OPHEHTUPOBAHO Ha
(dopMupoBaHUEe y OOYyYarOIIMXCS MHPOBO33PEHUYECKONW OCHOBBI I TMOHUMAaHUS (GMIOCOMCKHUX HIEH,
TaKUX KaK: MaTepHajJbHOE EIMHCTBO HEOPraHWYeCKOTO M OPTraHWYeCKOro MHUpa, OOYCIIOBIEHHOCTH
CBOMCTB BEILIECTB UX COCTABOM U CTPOCHUEM, [TO3HABAEMOCTb IPUPOIHBIX SIBICHUI MYTEM SKCIEPUMEHTA
U pelIieHus MPOTHBOPEYNH MEXKIY HOBBIMH (paKTaMH M TEOPETUYECKHMHU MPEIOCHUTKAMH, OCO3HAHUE
pPONM XUMHH B PEIICHUH ASKOJIIOTHYECKHX MpoOeM, a Takke MpobieM cOepekeHHs IHEePreTHYeCKHX
PECYPCOB, CBIPBS, CO3AAHUS HOBBIX TEXHOJIOTHHM U MaTEpUAJIOB.

B mmane pemeHus 3agad BOCIUTAHWSA, PA3BUTHS W COIMAIM3ANHNNA OOYYArOIIUXCS TPHHATHIC
OporpaMmMoll MO XUMHUHM MOAXOAbl K OINPEACNEHUI0 COAEpPXKAaHUS U IOCTPOCHUS IpeAMeTa
MpelycCMaTpUBaOT (POPMHUPOBAHNE YHHUBEPCAINBHBIX YY€OHBIX NEHCTBHUI, MMEIOMMX 0a30BO€ 3HAYEHUE
JUTSL a3 IMYHBIX BHJIOB JIEATEIILHOCTH: PEUISHHs MPoOJieM, IMOUCKa, aHAIN3a U 00paboTKu WHPOPMAIIHH,
HEOOXOMUMBIX JJIsl MpUOOPETEHHS OIbITa MPAKTUYECKOHM U  HCCIeNOBaTEeIbCKON JIESTEIbHOCTH,
3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMUHU.

B mpaktuke mpemnomaBaHus XMMHM KaK Ha YPOBHE OCHOBHOTO o0miero oOpa3oBaHMsA, Tak U Ha
YPOBHE CpegHero oOuero oO0pa3oBaHus, NPH ONpPEAENICHUN COJIEPXKATEIbHOW XapaKTEePUCTUKU Lened
W3y4EHUs TpeaMeTa HalpaBJICHUEM IEPBOCTENIEHHOW 3HAYMMOCTH TPAAMIMOHHO MPHU3HAETCA
(opMHpOBaHIE OCHOB XMMHUYECKOH HayKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOH
JIESTEIbHOCTH 4YeJOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KymbTypbl. C METOAMYECKON TOYKU
3peHUs TaKOW MOJXO/ K OTPEACNICHHIO TIeIeil N3yUeHHs TPeaMeTa ABIISETCS BIIOJHE ONPaBIAHHBIM.

CornacHO IaHHOW TOYKE 3pEHHs TJIABHBIMH IIENISIMU H3YyYeHHUs mpeaMera «XuMus» Ha 0a30BOM
ypoBHae (10 —11 xJ1.) SBIISIFOTCSI:

e (QopMupoBaHHe CHCTEMbl XMMHUYECKUX 3HAHWH KaK Ba)KHEHMIIEW COCTABISIOIICH €CTEeCTBEHHO-
HaY4YHOM KapTHHBI MHpa, B OCHOBE KOTOPOH JIeXKAaT KIIOYEBbIC MOHSATHUS, (yHAaMEHTaJIbHbIC
3aKOHBI M TEOPUM XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOGHHE M TIOHHUMAaHHE CYUIHOCTH
JOCTYIHBIX O0OOOIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMICHHE C HCTOpUEH HuX
Pa3BUTHUS U CTAHOBJICHUS;

e (QopMupoBaHHEe ¥ pPa3BUTHE TMPEJCTABICHUNA O HAy4YHBIX METOJaX ITO3HAHUS BENICCTB U
XUMHAYECKUX pPeaKluid, HEeOOXOIUMBIX Uil MPHOOPETEHHS YMEHHH OPHUEHTHUPOBATHCS B MHUPE



BEIICCTB M XHMHUYECKHX SIBICHUH, WMCIOIMX MECTO B TMPHPOJIE, B MPAKTHUYSCKON W
MTOBCETHEBHOM KHU3HU;

® Da3BUTHE YMEHHH U CIIOCOOOB [MEATEIIEHOCTH, CBSI3aHHBIX C HAONIONEHHWEM H OOBSCHEHHEM
XUMHYIECKOTO KCITEPUMEHTA, COOITIOICHUEM TTpaBUiI 0€3011acHOTO OOpAIIeHHsI ¢ BEIIECTBAMH.

Hapsimy ¢ atuMm, comep:karenpHas XapaKTEpHCTHKA IeNedl W 3amad W3ydeHHS NpeaMeTa B
mporpaMMe O XHUMHH YTOYHEHa M CKOPPEKTHPOBaHA B COOTBETCTBHHM C HOBBIMH IPHOPHUTETAMH B
crucreMe cpeaHero obmiero oOpazoBanusa. CeromHs B TPENOJaBaHWW XWMHHW B OOJBIICH CTEICHH
OTHAETCsl TPENNOYTeHHE MPAKTHYECKOW KOMIIOHEHTE COIEp)KaHUs OOy4YeHHs, OPHEHTHPOBAHHOW Ha
MONTOTOBKY BBITYCKHHKa OOIIe00pa30BaTebHOW OpTraHW3alliy, BIAJACIONIET0 HE HaOOpOM 3HAHWH, a
(YHKIIMOHAIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHSAMH aKTHBHOTO IMONyYeHHUS 3HAHUH H
MIPUMEHEHUS UX B PEeabHON KU3HU ISl PEIICHNUS TPAKTHYECKUX 3a1a4.

B cBs3u ¢ 3THM Tpu W3ydeHHH TpeaMeTa «XUMESD TOMHHHPYIOIEe 3HAa4eHHe MPHOOPETAoT
TaKHe 1eNIM U 3a/1a4M, KaK:

ajanTtanus OOydJalolmuXcs K YCIOBHSAM JMHAMUYHO pPa3BUBAIOLICTOCS MUpa, (HOpMHUpPOBaHUE
WHTCIUICKTYaJIbHO  PA3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITEILHOMY TIPUHSATHIO TPAMOTHBIX PEIICHUM B KOHKPETHBIX )KM3HCHHBIX CUTYAIIUsAX, CBA3aHHBIX
C BEIIECTBAMH M UX IPUMECHCHUEM;

(dhopMUpPOBaHUE Yy OOYYAIONMIUXCS KIHOYCBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIUH), HMEIOIINUX
YHHUBEPCAIBHOE 3HAUCHHUE IS PA3JIMYHBIX BUJIOB JCATCIBHOCTH: PEIICHUS MPOOJIeM, TIOUCKA, aHaIu3a U
00paboTku MH(pOPMALIUK, HEOOXOIUMBIX JUIS MPUOOPETEHUS OIBITA JCITCIBHOCTH, KOTOpas 3aHHMMAaeT
BaXHOC MECTO B IIO3HAHWM XUMUH, a TaKXKE JUIS OICHKH C IO3UIUH SKOJIOTMYECKOW 0€30MacHOCTH
XapakTepa BIUSHUS BEUISCTB U XUMUYESCKUX MPOIICCCOB HA OPraHK3M UeJIOBEKa U MMPUPOIHYIO CPEY;

pa3BUTUE TI03HABATEIBHBIX MHTEPECOB, HWHTE/UICKTyaJIbHBIX W TBOPYECKHX CIOCOOHOCTEH
00y4aroIUXCs: CIIOCOOHOCTH CaMOCTOSTEIILHO MPUOOPETAaTh HOBBIC 3HAHMS 10 XUMHH B COOTBETCTBUH C
JKU3HEHHBIMHU MTOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHBIC HH()DOPMAIIMOHHBIC TEXHOJOTHH JJIs TIOUCKA
Y aHajiu3a y4eOHOM U HAyYHO-TIONYJIIPHON MH(DOPMALIMK XUMUYECKOTO COJICPKAHHMS,;

(dbopMUpOBaHUE U pa3BUTHE Yy OOYYAIONIMXCS AaCCOIMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaAOJII0JaTEILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, MPHU
IUTAHUPOBAHUH M MPOBEICHUH XMMHYECKOTO SKCIICPHMEHTA,;

BOCIMTAaHUE y OOydaronmxcsi yOexJAEHHOCTH B T'YMAHMCTUYECKOW HAIPAaBJICHHOCTH XUMHH, €6
BaXHOW POJIM B PEIICHUH TJI00AIBHBIX MPOOJIEM PaIl[MOHAIBHOIO MPHPOJIONONIB30BAHNUS, MOMOJIHEHUS
SHEPTeTHYECKUX PECYPCOB M COXpPAHEHHS IMPHPOJHOTO PABHOBECHsS, OCO3HAHHS HEOOXOTUMOCTH
0OepeXHOTO OTHOIIEHHS K TPUPOJIE U CBOEMY 3/I0POBBIO, a TAaK)Ke MPUOOPETEHHUS OMBITA HCIIOIB30BaHUS
MOJyYEHHBIX 3HAHUHM JJIS TMPUHSATUS TPAMOTHBIX PEIICHUH B CUTYAIMsIX, CBS3aHHBIX C XUMHYECKUMHU
SIBIICHUSIMH.

B yuebHOM 11aHe cpeaHero o01ero oopa3oBaHus IpeaMeT «XUMUs 0a30BOr0 YPOBHS BXOAWT B
COCTaB MPEIMETHOMN 00s1acTi «ECTeCTBEeHHO-HAYYHBIE TPEAMETHI.

OO01ee 9rciIo 4acoB, OTBENEHHBIX ISl M3yYEHUS] XMMHU, Ha 0a30BOM YpPOBHE CPEIHErO OOIIETo
oOpa3zoBanus, cocTaBisieT 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Henenro), B 11 xmacce — 34 gaca (1
qac B HECIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTn4eckue 0CHOBBI OPraHUYeCKOH XUMHUHU

IIpenmeT opranndyeckoi XUMHM: €€ BO3HUKHOBEHHE, Pa3BUTHE M 3HAUYECHUE B MOITYYEHUU HOBBIX
BEIIECTB U MaTepuanoB. Teopus cTpoeHUs opraHuueckux coennHeHuii A. M. bytieposa, e€ ocHOBHBIE
nosoxeHusi. CTpyKTypHble (OpMYJBI OpraHUYECKHX BEMIECTB. | OMONOTHs, HM30MepHs. XHUMHUYECKas
CBA3b B OPraHUUYECKUX COETMHEHHIX — OAMHAPHBIE U KPaTHBIE CBSI3U.

[IpeacraBnenue o KiIacCUPUKALUM OpPraHMYECKUX BellecTB. HoMeHKIaTypa OpraHM4ecKuX
COeMHEHNI (cucTeMaTHyeckas) M TpHUBHAJIbHBIE Ha3BaHUS Ba)XKHEWIIMX TpeACTaBUTENEH KJaccoB
OpraHMYECKUX BEIIECTB.

OKCepUMEHTaJIbHbIE METOABl H3YYEHHUS BEIIeCTB M HUX MPEeBpallleHHil: O3HAaKOMJIEHHE C
o0pa3iaMi OpraHMYecKWX BEIIECTB M MaTepHalaMd Ha WX OCHOBE, MOJEIMPOBAHUEC MOJEKYI
OpPraHUYECKUX BEIECTB, HAOMIOACHWE W OMHCAHUE JCMOHCTPALMOHHBIX OIBITOB MO TMPEBPAIICHUIO
OpraHUYECKUX BEIECTB MIPU HAarpeBaHHH (IUIaBJIeHHE, 00yTIIMBAaHIE U TOPCHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psii. MeTaH M 3TaH — IMpOCTeNIINe NpeaCcTaBUTENN
AIKaHOB: (U3UUECKHUE M XMMHUYECKUE CBOWCTBA (pEakUUM 3aMELICHUS W TOPEHUs), HAXOXKICHHE B
pUpoe, MONyYeHNE U IPUMEHEHHE.

AJIKeHbBI: COCTaB M CTPOCHHME, TOMOJOTMYECKHH psd. OTWICH M NpPONWIEH — HpocTeimiue
NpPEACTAaBUTENM  AIKCHOB: (u3uyeckMe MW XUMHUYECKHE CBOWCTBAa (peakuuy THAPUPOBAHUS,
raJloreHUPOBaHMSA, THAPATALMH, OKUCIICHUS U TIONMMEPU3aLiHN ), TOJIyYeHUE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u MetwinOyraauen-1,3: cTpoeHre, BaXHEUIIHE XUMIYECKHUE CBOMCTBA
(peaxuus nonuMepusanun). [lomyyeHne CHHTETHYECKOrO KayuyKa U pEe3UHBI.

AJKMHBI: cOCTaB M OCOOEHHOCTU CTPOCHMS, TOMOJIOTHYECKHH psii. ALETHIEH — MpOCTeHInunii
NpPEACTABUTENb AJKUHOB: COCTaB, CTpOEHHE, (U3MYECKUE M XUMHYECKHE CBOWCTBAa (pEeaKUuH
THIPUPOBAHMS, TATOr€HUPOBAHUS, THAPATALINHN, TOPEHHS), IOJIyYeHNE U IPUMEHEHHE.

Apensl. bensonm: cocrtaB, cTpoeHue, Qu3MUeCKME€ U XMMHYECKHE CBOWCTBAa (peaKUuH
raJloreHUPOBaHMS U HUTPOBAHMS), IOJyUeHUE U IPUMEHEHUe. 10yo: cocmas, cmpoenue, husuieckue u
Xumuueckue CeoUCmea (peakyuu 2an02eHUpPOBanusi U HUMPOBAHUS), NOJAYHeHUue U NpuUMeHeHue.
TokcuuHOCTh apeHOB. ['eHeTHdeckas CBA3b MEXIY YIVIEBOAOPOAAMHM, NMPUHAIIEKAIIMMH K Pa3IMIHBIM
KJIaccaM.

[IpupoaHble UCTOUHUKH YTIeBOIOpOAOB. [Ipupoaublii a3 u nomyTHsle HedTsAHBIE Ta3bl. HedTh 1
e€¢ mnpoucxoxnaenue. CrocoObl mepepaboTku He(PTH: TEPEroHKa, KPEKUHT (TEPMHUYECKUH,
KaTaJIMTHYeCKuit), muponu3. [IpoaykTel nepepaboTku He(TH, NX TPUMEHEHHE B MPOMBIIIICHHOCTH U B
ObITy. KaMeHHBIH yroib 1 IpOAYKTHI €ro nepepadoTKy.

OKCTepUMEHTaIbHbBIE METOABl HW3YYEHHUS BEIIECTB W WX MPEBpAIlleHU: O3HAaKOMJIEHHE C
o0pa3iamu TIacTMacc, KaydyKoB U pe3uHsbl, kouiekiwn «Hedtb» u «Yronby, MoJienupoBaHue MOJIEKYI
YTIIEBOJIOPOIOB M TAJOT€HONPOU3BOIHBIX, MPOBEIECHHE MPAKTUYECKONW PaOOTHI: MONYyYEHHE ITHUJIICHA U

M3y4Y€HHE €TO CBOMCTB.

PacuérHbie 3a1aumn.

Brruricnenust Mo ypaBHEHHIO XHUMHYECKOW peakuuu (Macchl, 00bEéMa, KOIWYECTBa HCXOTHOTO
BEIIeCTBA WJIM NPOAYKTa PEaKIMH 10 M3BECTHBIM Macce, 00bEMY, KOJIWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WJIH MPOAYKTOB PEAKIINH).

Kucinopoaconep:xamue opranndeckie coeJUHEHU s

[IpenenvHble 0JJHOATOMHBIC CITUPTHL. METaHON M JTAHOJ: CTPOCHHUE, (PU3HUYECKHE W XHUMUYCCKHUE
CBOIicTBa (peakIuu C AaKTUBHBIMHA MeETaJIJaMH, TaJOT€HOBOJOPOJAaMH, TOpPEHHE), NpPUMEHEHHE.



Bonoponubie cBsi3M MeXIy MOJEKyJdamMu cnupToB. [leficTBHe MeTaHONla W 3TaHONA HA OPraHU3M
YeIIOBeKa.

MHoOroaTtoMHbIe CIUPTHL. JTWICHIIIMKOIb U TIIMIEPUH: CTPOCHUE, (DU3MUYSCKUE U XUMUYCCKHC
CBOICTBa (B3aMMOJICHCTBHAE CO INEIOYHBIMU METAJUIAMH, KAueCTBCHHAs pEaKids Ha MHOTOATOMHbBIC
crupThl). JleficTBUe Ha opraHu3M YenoBeka. [I[puMeHeHre riuiepuHa U STUIICHTITUKOJIS.

®DeHOM: CTPOCHUE MOJICKYJIbI, (PU3MYECKUE M XUMUYECKHE CBOHCTBA. TOKCHYHOCTH (heHoua.
[Tpumenenue deHomna.

Anbierunbl U xKemoHwvl. DopManbAeTU, aleTAIBICTHI: CTPOCHHE, (PU3UYECKUEe U XUMHYCCKUC
CBOICTBA (peaKIMy OKUCICHHS U BOCCTAHOBIICHUS, KAUSCTBCHHBIC PEaKIIMH ), TIOJYUCHHE U TIPUMCHCHHE.

OIHOOCHOBHBIC TIpEJCNbHBIC KapOOHOBBIC KHUCIOTH. MypaBbHHAasE M YKCYCHasi KHCIIOTHI:
CTpocHUE, (PU3MUYSCKUE W XUMHUYCSCKHE CBOWMCTBa (CBOWCTBA, OOIIME i Kjacca KHCJIOT, peaKius
stepuduKanmm), MolyueHue u npuMeHeHue. CTeaprHOBas M OJICMHOBAsl KHCIOTHI KaK TPEACTABUTEIN
BBICIINX KapOOHOBBIX KMCIIOT. MBLIa KaK COJIM BBICIITHX KapOOHOBBIX KUCJIOT, HX MOIOIIEE JCHCTBUE.

Crnoxuable 2QUpbl Kak MPOU3BOAHBIE KApOOHOBBIX KUCIOT. ['Maponn3 clokHbBIX 3GupoB. JKUpEL.
I'unpoins xxupos. IIpuMeHeHne xKupoB. buonorudeckas poib )XKUPOB.

VYrieBoapl: COCTaB, KiacCU(UKalus YriieBoAoB (MOHO-, JM- W ToJucaxapujel). [Jroko3a —
MPOCTEHIINH MOHOCAaXapua: OCOOCHHOCTH CTPOCHMSI MOJICKYJbI, (PU3UUYEeCKUEe M XUMHUYECKUE CBOWMCTBA
(B3aumopeiictBue ¢ rumpokcuaom menu(ll), okucienne ammuadHbIM pacTBOpoM okcuaa cepebdpa(l),
BOCCTAHOBJICHUE, OpPOXKEHHUE TJIIOKO3bI), HAXOXJICHUE B MPUPOJE, NMPUMCHEHUE, OMOJIOTHYECKas POJib.
®dorocunTe3. DpyKTO3a KaK H30MEP IIFOKO3HI.

Kpaxman w 1memmono3a Kak MNOpupoaHbie momuMmepbl. CTpoeHHe KpaxMana W IIeJUTIOJIO3bI.
Oduzrueckre U XAMHICCKHAE CBOMCTBA Kpaxmaia (THAPOIH3, KAYeCTBCHHAS PEAKIIHS C HOJIOM).

DKCIEpUMEHTANBHBIC METO/Ibl M3YUCHHSI BEIIECTB U UX MPEBPAIICHUI: POBEICHNE, HAOTIOICHHE
U OMNKMCaHUE JCMOHCTPAIHOHHBIX OIBITOB: FOPEHUE CIHMPTOB, KAUECTBEHHBIC PEAKIIMH OJIHOATOMHBIX
crupToB (OKuciIeHre Tanona okcuaoMm meau(ll)), MHOroaTOMHBIX CTUPTOB (B3aMMOEHCTBYE TIUIEpUHA
¢ runpokcunom menu(ll)), ampnernaoB (OKuciieHWE aMMHAaYyHBIM pacTBOpoM okcuma cepedpa(l) u
ruapokcunom Mmeau(ll), B3amMopeiicTBue Kpaxmalia ¢ HOJOM), MPOBEACHHE MPAKTUYECKOH paboThHI:
CBOWCTBA PacTBOPA YKCYCHOMN KHCIIOTHI.

PacuérHble 3a1aun.

BbIunciieHHs] MO YpaBHEHHIO XUMHYECKOH peakimu (Macchl, 00bEMa, KOJIMYECTBA HCXOHOTO
BEIIIECTBA WMJIM MPOJYKTa PEAKIMU MO M3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIIECTB WJIM POIYKTOB PEAKIIHH).

A3oTcoziepKalue OpraHuuecKUe COCAMHEHHUS.

AMPHOKUCIIOTBI Kak aMQOTEpHbIE OpraHuYecKue coequHeHus. Du3nueckne W XUMHUYECKUE
CBOICTBa aMUHOKHCIIOT (Ha IpUMepe MIHIHA). bronornyeckoe 3HaUeHne aMHUHOKUCIIOT. [lenTumb.

Benku kxak mpupoHBIE BHICOKOMOJICKYIISIpHBIE coenHeHus. [lepBudHas, BTOpuYHas U TpEeTHIHAS
CTpYKTypa OenkoB. XMMHYECKUE CBOMCTBA OEIKOB: THAPOIU3, JIEHATYPAllUs, KAaUeCTBEHHBIE PEaKI[UH Ha
Oenku.

OKCHepUMEHTAIbHBIE METOIBI U3yUEHHUS BEIIECTB U WX IPEBpAICHUN: HAOIIOCHHE U OTIUCAHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JACHATYpaIKs OCIIKOB IIPH HArPEBaHUH, IBETHBIC PEAKIIMU OCIKOB.

BbicokoMoJieKyJIsipHbIE COeTUHEHUS

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJIIPHBIX ~ COCOUHEHHN: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEICHb MOJIMMEPHU3AIMH, CPEIHSAsA MOJeKysipHas macca. OCHOBHBIE METOIbI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COSAMHEHUH — OJUMEPHU3AIUS M ITOJMKOHICHCAIHSL.

DKCIIepUMEHTANBHBIE METOJBI W3YyYCHHs BEIIECTB WM WX TNPEBPAlCHUN: O3HAKOMJICHHE C
o0pa3iamMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBA3H.

Peanmzarus MEXIpPEAMETHBIX CBsI3€H TNpW HW3yYeHWH opraHudecko xwmmumum B 10 Kimacce
OCYILIECTBIISIETCSl Yepe3 UCIOJIb30BAHUE KaK OOIIMX ECTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TOHSATHH,
SIBIISIFOIIUXCSL CHCTEMHBIMU JIJISI OTJICNTBHBIX TIPEJAMETOB €CTECTBEHHO-HAYYHOTO TIUKIIA.



OOmme ecTecTBEeHHO-HAy4YHbIC MOHSATHA: SIBICHHE, HAY4HBIH (pakT, THIoTesa, 3aKOH, TEOPHs,
aHanmu3, CHHTE3, KiacCHpUKalMs, T[EPHOAUYHOCTh, HAOMIOACHUE, W3MEpEeHHe, OKCIEPUMEHT,
MOJIETUPOBAHUE.

Owusnka: Marepus, dHEpPrusi, Macca, aToM, O3JEKTPOH, MOJIEKyla, SHEPreTHUECKHH YPOBEHbD,
BEIIECTBO, TeNo, 00BEM, arperaTHOE COCTOSHHE BEIISCTBa, (pU3MYECKHE BEIMYMHBI M CIUHMIBI HX
U3MEPEHHS.

Buonorus: kierka, opranusMm, Ouocdepa, oOMEeH BemlecTB B OpraHu3me, (HOTOCHHTES,
OHMOJIOTMYECKN aKTUBHBIE BelecTBa (OCIKH, YII€BOABL, )KUPHI, HEPMEHTEHI).

I'eorpadusi: MUHEpaNbl, TOPHBIE TIOPOIBL, TIOJE3HBIE UCKOMIAEMBbIE, TOILUTUBO, PECYPCHI.

TexHONOTHs: MUILEBBIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOTO THTAHWS, MOIOIIME CPEICTBa,
JIEKapCTBEHHBIE M KOCMETHUYECKHE IpenapaThl, MaTepHalbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTuyeckue OCHOBbLI XMMUH

XUMUYECKHUH 37eMeHT. AToM. SIIpo aToma, W30TOIBL. DJIEKTPOHHAs 000JI0YKa. DHEPTeTHUCCKHE
YPOBHH, MOAYPOBHH. ATOMHBIC opbutamu, S-, P-, d- saementsl. OCOOEHHOCTH pacHpeeIcHUs
AJIEKTPOHOB TIO OpOWTAIsIM B aTOMax »JJEMEHTOB IEPBHIX YETHIPEX IMEPHOAOB. OJEKTPOHHAS
KOH(UTYpaIns aTOMOB.

[lepunonuueckuid 3akoH u Ilepuoguueckas cucrema xumuueckux snemeHtoB [I. . Menneneena.
CBs13b epUOaUYECKOro 3aKoHa U Ilepuoguueckoil cuctemMsl xumuueckux sneMenToB /. . Menneneena
C COBPEMEHHOM TEOpHeHl CTpPOECHHS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB XHMHYECKHUX
AJIEMEHTOB M 00pa3yeMbIX MMH MPOCTBIX M CIOXHBIX BEIIECTB 0 TPyNIaM U TepHoaaM. 3HauYeHHE
MEPUOJINYECKOT0 3aKOHA B PA3BUTHH HAYKH.

CrtpoeHue BelmecTBa. XUMUYECKast CB3b. BHUIBI XMMUYECKOW CBs3M (KOBAJIEHTHASI HETIONSpHAs U
MOJISIpHASL, WOHHASA, MeTautmdeckas). MexaHu3Mmbl OOpa30BaHHs KOBAJICHTHOW XHUMHUYECKOW CBSI3U
(oOMeHHBIN W JTOHOPHO-aKIENTOPHEIN). BomopomHas cBs3b. BaneHTHOCTh. DNEKTPOOTPULIATENHHOCTS.
CreneHn okucieHusa. MoHBI: KaTHOHBI M aHWOHBI.

BemiectBa MONEKYISPHOrO U HEMOJIEKYJISIPHOTO CTPOECHHUSI. 3aKOH MTOCTOSIHCTBA COCTaBa BEILLIECTBA.
TuIbl KPUCTATUIMUECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON pEeIIETKU.

Ilonsatue o aucnepcHbIX cucteMax. VICTUHHBIE W KOJJIOMJHBIE pacTBOpbl. MaccoBas a0
BEILECTBA B PACTBOPE.

Knaccudukanuss HeopraHMdecKuxX coequHeHnH. HomeHkiaTypa HEOpraHMYECKUX BEIIECTB.
T'eneTnueckas CBSA3b HEOPraHUYECKUX BEUIECTB, MPUHAICKAIIUX K PA3IMYHBIM KJIacCaM.

Xumundeckas peaxius. Kiiaccupukanus XuMUYIECKUX peakiuii B HEOPraHMYECKOW U OPraHuIeCKOn
XUMUHU. 3aKOH COXpPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPALLCHUS DHEPrUM MpU
XUMUYIECKUX PEaAKITUSIX.

CKOpOCTb peakiuu, €€ 3aBUCMOCTb OT Pa3IHYHbIX (pakTopoB. OOpaTuMBbIe peakiiui. XUMUIECKOe
paBHOBecHe. DaKTOPHI, BIUSIONINE HA COCTOSIHUE XUMUYecKkoro pasHoBecus. [Ipuniun Jle Hlarenbe.

OnektpoymTryeckas aucconuanysi. CHIIbHBIE U clTa0bie IeKTPOoauThl. Cpena BOTHBIX PaCTBOPOB
BEIIECTB: KUCIasi, HEUTpalbHas, IICTOTHAS.

OKHCIIHTETLHO-BOCCTAHOBUTEIIBHBIC PEAKITHH.

OKCIEPUMEHTAILHBIE METOIBI M3YYCHHS BEIIECTB W MX IPEBPAIICHUN: ACMOHCTpAITUS TaOIHIT
«Ilepuoanueckass cucrema xumudeckux osnemeHtoB J[. M. MengeneeBa», wu3ydeHUe Mojeen
KPHUCTAJUTMYECKUX PEMIETOK, HAOIIOMCHUE W ONMUCAHUE IEMOHCTPAIMOHHBIX WU JTAOOPATOPHBIX OIBITOB
(pa3noxeHue TEPOKCHIAa BOAOPONA B TMPHUCYTCTBHH KaTaam3aropa, ONPEICICHHE CpPeIbl pacTBOPOB



BEIICCTB C TMOMOIIbI0 YHUBEPCATHHOTO WHIUKATOPA, PEAaKIMH HWOHHOTO OOMEHa), NpPOBEICHUE
MPaKTHYECKON paboThl «BiusHUe pa3iuyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUN.

PacuérHbie 3anaun.

Pacuétel mo ypaBHEHHSIM XHUMHYECKUX pEaKIMi, B TOM YHCIEC TEPMOXUMHUECKHE PACUETHI,
Pacy€Thl C UCTIOIB30BAHUEM MOHSTHUSI «MACCOBAsI TOJISI BEIIECTBAY.

Heopranuyeckas xumus

Hemerannsl. [lonoxxenne nemeramoB B [lepuoguueckoi cucremMe xuMudeckux sneMenToB . H.
MenzeneeBa U OCOOCHHOCTH CTPOCHMsI aToMoB. (DU3MYECKUE CBOWCTBA HEMETAUIOB. AJUTIOTPOIHUS
HEMETAJUIOB (Ha MpUMEpe KUCIopoia, cepsl, pocdopa u yriepoaa).

XHUMHYECKHE CBOMCTBA BAXKHEHUIINX HEMETAIUIOB (TAJIOI€HOB, Cepbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHUS) U UX COCAMHECHUH (OKCUIO0B, KUCIOPOACOACPIKAIINX KUCIOT, BOAOPOIHBIX COCITUHEHHUI).

[IpumeHeHUe BaXXHEHIINX HEMETAILIOB U UX COCTMHEHUH.

Meramibl. 1lonoxxenne meramnoB B Ilepuonnueckodl cucreme xumudeckux snemeHtos . WM.
MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JI0YeK aTOMOB MeTayioB. OOIme (Gpu3nveckue
cBoiicTBa MeTasuioB. CIIaBbl METAJIIOB. DIIEKTPOXUMHUUCCKUH Pl HAPSDKEHUM METaJlIOB.

XUMHYECKHE CBOMCTBA BXKHEHMINIMX METANIOB (HATPHUM, Kalui, KadblUWA, MAarHUW, aTlOMUHHMA,
[IUHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHCHUI.

OO61mue crocoObl MmoTydeHus] MeTalioB. [IpMMeHeHrEe METaNIOB B OBITY M TEXHUKE.

OKCIEepUMEHTAILHBIE METOABl HM3yUeHHUs BEIIECTB W MX MPEBpAICHUI: H3YYCHHE KOJUICKIIUU
«MeTayyiel M CIUIaBbI», 00Pa3I[0B HEMETALIOB, PEIICHUE SKCIICPUMEHTAIBHBIX 3aj]lad, HAOJI0JICHUEC U
OTHCaHWe JEMOHCTPAIMOHHBIX W Ja0OpAaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE THAPOKCHAA ATOMUHUS C
pacTBOpaMu KHCJIOT U IIEJI0Yel, KAYeCTBEHHBIC PEaKINY Ha KATHOHBI METAJLIOB).

Pacuérnple 3anaym.

Pacu€rel Macchl BemiecTBa Wi 00bEMa Ta30B MO0 M3BECTHOMY KOJHMYECTBY BEUIECTBA, MAcCce HIIN
00BEMY OZTHOTO M3 YYAaCTBYIOIIMX B PEAKIIUU BEIIECTB, PACUETHI MacChl (00bEMa, KOITMUYECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH, €CTTH OTHO U3 BEIIECTB HMEET PUMECH.

XuMus 4 )KM3Hb

Ponp xumum B 00eCIe4eHHWH O3KOJOTHYECKON, JHEPreTHYECKOW W MHINEBON Oe30MacHOCTH,
pa3BUTUN MeTUIMHEL. [[oHATHE 0 HayYHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMHUECKUX PEAKITHIA.

[IpencraBnennss o0 OOIMMX HAyYHBIX MPHUHIHIAX POMBIIUIEHHOTO TONYYSHHUS BaKHEHUITHX
BEIIIECTB.

UenmoBek B MHpEe BENIECTB W MaTEpHaoB: Ba)KHEWIINE CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKITHOHHBIC =~ MaTepHalbl, KpacKd, CTEKJO, KepaMuKa, MaTepuaibl Ui 3JIeKTPOHUKH,
HaHOMAaTepHalbl, OPraHUIECKUE U MHUHEPAILHBIC YI00PECHUS.

XuMus U 30pOBbE UETIOBEKA: MpPaBHJIa HCIOJIB30BAHUA JICKAPCTBEHHBIX IMPENaparoB, MpaBHiia
0€301MacHOT0 UCIONB30BAHMSI ITPETIApaTOB OBITOBON XUMUH B ITOBCEIHEBHON KU3HU.

MexmpeAMETHBIE CBSI3H.

Peanuzanusi MeXnpeIMeTHBIX CBA3el NpU HM3ydeHHH oOmield M HeopraHuyeckoil xumuu B 11
KJIACCE OCYIIECTBISETCS 4Yepe3 WCIIOJIb30BaHWE KaK OOIIUX E€CTECTBEHHO-HAYYHBIX TOHATHHA, TaK U
TTOHSATHUH, SIBISIFOITINXCSI CHCTEMHBIMH JJII OTACITBHBIX IIPEIMETOB €CTECTBEHHO-HAYIHOTO IUKJIA.

OO01re eCTeCTBEHHO-HAY4YHbIC TOHATHS: HAay4HbIM (hakT, TUIIOTE3a, 3aKOH, TCOPHSs, aHajIu3,
CUHTE3, KJjacCU(UKAIMs, TMEPUOANIHOCTh, HAONIOJCHHE, DKCIEPUMEHT, MOJCIUPOBAHHUE, H3MEPCHHUE,
SIBJICHHE.

Ousmka: Marepus, JHEpPrus, Macca, aToM, »JJEKTPOH, IPOTOH, HEHUTPOH, WOH, W30TOII,
PaaroaKTUBHOCTH, MOJIEKYJIa, PHEPTE€TUIECKII YPOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHoe COCTOsTHHE
BEIIECTBA, (PU3NUECKUE BETUIMHBI U CTUHUIIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: knerka, opraHusM, dKOcHUcTeMa, Omocdepa, MaKpo- U MHUKPOAIIEMEHTH, BUTAMUHBI,
0OMCH BEIIECTB B OPTaHHU3ME.

Teorpadus: MuHEpasbl, TOPHBIE TTOPOJIBI, OJE3HBIC HCKOMIAEMBIE, TOTUIUBO, PECYPCHI.



TexHoorusa: XUMUYCCKas OPOMBIINUICHHOCTb, MCTAJUIYpPIrus, MPOU3BOJACTBO CTPOUTCIIBHBIX
MaTcpualioB, CEIIbCKOXO03SMCTBCHHOC MMpOU3BOACTBO, NHUIICBAA MNMPOMBIINIJICHHOCTD, (bapMaueBTqucxaﬂ
IMPOMBIIIJICHHOCTb, IPOHU3BOJACTBO KOCMETHYCCKHUX IMPLCIapaToB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTcpualioB, 3JICKTPOHHAS NMPOMBINUICHHOCTh, HAHOTCXHOJIOTHH.

IINIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIPOTPAMMBI 110 XUMHWU HA BA30BOM
YPOBHE CPEAHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHMs K pe3yiabTaTaM OCBOSHHs OOyUYarOMIMMHCA MPOTPamMM
cpeaHero oOmero oOpa3oBaHUs (JMYHOCTHBIM, METalmpeAMETHBIM M MpeaMeTHhIM). Hayuno-
METOANYECKON OCHOBOH Uil pa3paldOTKU IIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO
00111ero 00pa3oBaHusl SIBISETCS CUCTEMHO-ACSITEIbHOCTHBIN MOAXOI.

B cooTBeTCTBHM € CHCTEMHO-/ICATENFHOCTHBIM MOJXO/IOM B CTPYKTYpEe JTMUYHOCTHBIX PE3yJIbTaTOB
OCBOCHHMSI TIpeIMeTa «XUMHS» Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUSI BBINENEHBI CIIEAYIONIUE
COCTaBJISIIONIHE:

Ooco3HaHHEe OOyYaroIUMKCS POCCHICKON TpPaKIaHCKOW HIECHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOTIPEIEIICHHIO;

HaJIM4YMe MOTHBAIIMH K 00YYEHUIO;

LIeJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOSKIEHWH JUYHOCTH HA OCHOBE KIIOUYEBBIX
[EHHOCTEH M UCTOPUYECKUX TPATUINI 0a30BOM HAYKH XVMHM;

TOTOBHOCTH M CIIOCOOHOCTH OOYYaroIIMXCS PYKOBOACTBOBATHCSI B CBOEH JAEATENILHOCTH
LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, IPUCYIIUMH LEJIOCTHONH CHCTEME XUMHUYECKOT0 00pa30BaHus;

HaJIMYME TPABOCO3HAHMS 3KOJOIMYECKOH KyJIBTYpPbl M CIIOCOOHOCTH CTaBUTH L€ U CTPOHUTH
JKU3HEHHBIC TIJIaHBbI.

JIMyHOCTHBIE pe3ybTaThl OCBOCHHMS MpeaMeTa «XUMHS» JOCTUTAIOTCS B €AMHCTBE Y4E€OHOH H
BOCIIUTATENbHON JIESITEIbHOCTH B COOTBETCTBUU C I'YMAHHCTHYECKHMH, COLUOKYJIbTYPHBIMH, AYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTAMU W HJeaJaMU POCCHHCKOTO TPa’KAaHCKOro oOIIecTBa, NPUHATHIMUA B
o0miecTBe HOPMaMd M IpPaBUJIaMH IIOBEACHUS, CIIOCOOCTBYIOLIIMMH HPOLIECCAM CaMOIO3HAHUS,
CaMOPa3BUTHS ¥ HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00yYaroIuXCsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHS IpeaMeTa «XHMHS» OTpakaloT cHOPMHUPOBAHHOCTH OMBITA
MO3HABATENLHON M MPAKTUYECKOH AEATEIbHOCTH 00YdYalomKXCcs MO pealn3aluy MPUHATHIX B 00IIecTBE
LEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaskaaHCKOro BOCIMTAHUS:

0CO3HaHUS 00YUYaIOMIMMHUCA CBOMX KOHCTHTYLIMOHHBIX TPaB U 0OS3aHHOCTEH, YBOXKEHHS K 3aKOHY
Y TIPaBOIIOPSIIIKY;

NPEACTABICHUS O COLIMANBHBIX HOPMax M MPaBUIIaX MEXJIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH [EATEIBbHOCTH NPU CO3JaHUU YYEOHBIX IPOEKTOB,
peleHnr y4eOHbBIX U MO3HABATENFHBIX 33/1a4, BBIMOIHEHNH XUMHYECKHX SKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M NPWHHMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apryMEHTHI JIPYTHX IpH
aHaJIN3e pa3InYHbIX BHJOB YICOHOH e TEILHOCTH;

2) naTpMOTHYECKOT0 BOCTINTAHMA:

[EHHOCTHOT'O OTHOIICHUS K HCTOPHIECKOMY M HAYYHOMY HACJICJMIO OTEYECTBEHHOW XUMUM,

YBaXEHMs K IIPOLECCY TBOPYECTBA B OOJIACTH TEOPUM M IPAKTHUECKOIO NPUMEHEHUS XHMUH,
OCO3HAHUS TOTO, YTO JOCTMDKEHHUS HAayKU €CTh Pe3yNlbTaT UIMTENIbHBIX HAOIIOJEHHH, KPOIOTJIMBBIX
3KCHEPUMEHTAIIbHBIX [IOUCKOB, IIOCTOSHHOTO TPYAa YYEHBIX U IPAKTHKOB;

UHTEpeca U II03HABaTEJIbHBIX MOTHBOB B IIOJIYYEHHM U IOCIEIYIOLIEM aHaIu3e HMH(popManuu o
NEPEAOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOMN XUMUY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS ¢



HPAaBCTBEHHOT'O CO3HAHUS, STUUECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIIGHUBATh CUTYallH, CBSI3aHHbIE C XHMWUYECKAMH SBICHHSAMH, W IMPHHUMAThH
OCO3HaHHBIE PELIEHMS], OPUEHTHPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHNE U MOCTYNKH CBOUX TOBApHILEH C MO3ULINUNA HPaBCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHHE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHNsA KyJbTYPbI 310POBBS:

NMOHUMAaHUsl IIGHHOCTeW 3J0poBOro W Oe3zomacHOro o0pa3a JKWM3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PM3NYECKOMY U TICUXHYECKOMY 370POBBIO;

COOIIOICHNS TIPaBIJI 0€30MIaCHOTO OOpalleHnsl C BEIIECTBAMU B OBITY, TIOBCEJHEBHOW )XKU3HU H B
TPYAOBOH 1€ATENBHOCTH;

MOHUMAaHUsl [ICHHOCTH TMPaBWJ MHIMBHIYaTbHOTO U KOJUJIEKTHBHOI'O 0E30MacHOTO MOBEICHHS B
CUTYaIUsIX, YIPOKAIOIINX 3I0POBBIO U KU3HHU JIOAEH;

OCO3HAHMSI TIOCJIEACTBUH W HENPUATHS BPEAHBIX NPUBBIYCK (YMOTPEOICHUS  aJKOTOJS,
HapKOTUKOB, KYpEHHUS);

5) TpynoBoro BocnuTaHus:

KOMMYHHKAaTUBHOH KOMIETEHTHOCTH B YUeOHO-MCCIIEIOBATEIBCKOM NS TENbHOCTH, OOIECTBEHHO
IIOJIE3HOM, TBOPUECKON U APYTUX BUAAX AEATEINbHOCTH;

YCTAaHOBKH Ha aKTUBHOC YYaCTHC B PCUHICHUU IMPAKTHUCCKHUX 3aday COHHaHLHOﬁ HaImpaBJICHHOCTHU
(B pamMKax cBOero Kiacca, IIKOJIbl);

MHTEpeca K MPaKTHUECKOMY H3YyYEHHIO Mpodecchil pa3iuyHOro poja, B TOM YHUCIE Ha OCHOBE
MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYIY, JIOJSM TpYyJa U pe3ybTaTaM TPYyAOBOU ACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpDY WHIWBUIAYAIbHONH TPaeKTOpPHH OOpazoBaHUs, Oymylien
npodeccu W peanu3aiuil COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CMOCOOHOCTEH K XMMHHW, HHTEPECOB U IIOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0rMYECKOT0 BOCIMTAHUS:

9KOJIOTUYECKH T1eTIeCO00pPa3HOro OTHONICHUS K MPHUPOJIE, KAaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU
Ha 3emie;

MOHUMaHUSl TIO0AJIBHOTO XapakTepa OKOJIOTUYECKHX TMPOOJIeM, BIHSHUS JIKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATILHOM CpEbL;

OCO3HaHUSl HEOOXOIWMOCTH UCIONB30BAHUA JOCTH)KCHWH XWMHUHU JUJIS PEIICHUS BOIPOCOB
PalMOHAIIBHOTIO TPUPOAOIIONIB30BAHUS;

AKTUBHOTO HENPUSITHUS ACUCTBUM, MNPUHOCSAIIMX BpPEN OKPY>KAIOLIECH MPUPOJHOU Cpene, YMEHHs
NPOTHO3UPOBATh HEOJIATONPHUITHBIE HKOJOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JeHCTBUH U
MPeIOTBPAIATh UX;

HaJIMYMs Pa3BUTOTO 3KOJOTMUYECKOTO MBIIIJIEHHS, SKOJIOTHYECKON KyJIbTYpBl, ONBITA JESTEIbHOCTH
9KOJIOTUYECKOW  HAINPaBIEHHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCS MMM B  IIO3HABATEIbHOM,
KOMMYHHMKAaTUBHOH M COLMAIbHOH MPaKTHKE, CIIOCOOHOCTM M YMEHHS aKTHBHO TPOTHBOCTOSTDH
uzaeosoruu xemodooduu;

7) IEeHHOCTH HAYYHOT0 MO3HAHUS:

c(hOpMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO pa3BHUTHS
HayK{ U OOIECTBEHHOM MPaKTHKH;

MMOHUMaHUS CIEIU(PUKA XUMHH KaK HayKH, OCO3HaHUsA €€ Pojiu B GOPMHUPOBAHUU PAI[HOHAIBHOTO
HAyYHOTO MBIIUICHUS, CO3JaHUH IENOCTHOTO MPEACTaBIeHUS 00 OKpPY)KAIOIEM MHpE KaKk O €IWHCTBE
MPHUPOJIBI M YeJIOBEKa, B MO3HAHWW IPHPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHUH TpoOJIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHWMHH JJII COBPEMCHHOW IMBWIM3AIMH: B e&
TYMaHUCTHYCCKOW HAIIPaBICHHOCTH M BAXHOW POJM B CO3JaHMM HOBOM 0a3bl MaTEpHAILHON KYJIBTYPHI,
peleHnu TI00aNbHBIX MPOOJIEM YCTOWYHMBOTO Pa3BUTHS HYEJIOBEYECTBA — CHIPHEBOIl, HEPreTHUECKO,



MUILIEBONH M HKOJOTMYECKON 0e30MacHOCTH, B Pa3BUTUU MEIULMHBI, 00ECIIEYEHNH YCIOBHH YCIICIIHOTO
TpyZa ¥ SKOJIOTHUECKH KOM(QOPTHON JKU3HHU KaXKAOTO WiieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW IPaMOTHOCTH: TIOHUMAHUs CYIITHOCTH METO/IOB MTO3HAHMS, UCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJIydaeMble 3HAHMS IJIsl aHaiu3a M OOBICHEHUS
SBJICHUH OKPY)KAIOLIET0 MHpa W TMPOUCXOISIIIMX B HEM HM3MEHEHWH, YMECHHS lenaTh OOOCHOBaHHBIC
3aKIIIOUYEHUs] Ha OCHOBE HAYYHBIX (PAKTOB M HMMEIOIIUXCS JAHHBIX C IETbI0 MONYyYeHHsT AOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSATENIFHO HCIIONB30BaTh XUMHUYECKHAE 3HAHUS Uil pelleHHs MpoOiieM B
peabHbIX )KU3HEHHBIX CHTYAIHSIX;

MHTepeca K MO3HAHUIO U MCCIEI0BATEIbCKON eI TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY 0Opa30BaHHUIO M caMO0OOpa30BaHMIO, K aKTUBHOMY
MOJYYEeHHUIO HOBBIX 3HAHHMH IO XUMHH B COOTBETCTBUH C )KMU3HEHHBIMH MOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTSIM TPya B pa3IMYHbIX cepax npodheccHoHaIbHON NeITeNbHOCTH.

METAINPEJMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3yibTaThl OCBOCHHUS Y4EOHOTO MpeaMmera «XUMHsS» Ha YPOBHE CPEIHETO
00111ero 00pa3oBaHsI BKIIIOYAIOT:

3HAYHUMBIC JJIsL (I)OpMI/IpOBaHI/I}I MHPOBO33PCHUA 06y11a}01111/1xc>1 MCKANCHUIITIMHAPHBIC
(MexnpeaMeTHbIE) OOLICHAYYHBIE TOHSITHSA, OTPaKAIONIME IEJIOCTHOCTh HAayYHOH KapTUHBI MHpa U
CHCHI/I(bI/IKy MCTOJO0B IMO3HAHUA, UCIIOJIB3YCMbIX B €CTCCTBCHHBIX HAayKaX (MaTepI/ISI, BCIIECTBO, SHCPIuUs,
SIBICHUE, TPOIIECC, CHCTEMa, HAYYHBIH (DAaKT, NMPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
uccliefoBaHne, HabIroIeHNe, I3MEPEHNE, DKCIIEPUMEHT U APYTHeE);

YHHUBEpCalbHble Y4eOHble JeHCTBHs (ITO3HABaTeNbHbIE, KOMMYHWUKATHBHBIC, PETYJSTHBHBIC),
oOecrnieunBaronue (GopMupoBaHWe (QYHKIMOHAIBLHOW TI'PAMOTHOCTH M COIUAIBHONH KOMIICTCHIIUU
obOyJaromxcs;

CIOCOOHOCTH 00yYaroImxcs WCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUINHAPHBIE,
MHUPOBO33PCHUCCKHUE 3HAHUS W YHHMBEPCAJIbHbIC Y4eOHBbIC JCHCTBHS B IO3HABATEILHOW W COIMAIBHOMN
MIPaKTHKE.

MeTaHpeaMeTHme PE3YJIbTAaThl OTpaxaroT OBJIAJICHUEC YHUBEPCAJIbHBIMHA y‘Ie6HBIMI/I
IMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA ZIGfICTBPIS[MI/I.

OBiajieHHe YHUBEPCAILHBIMHU Y4eOHBIMH MO3HABATEJILHBIMU JICHCTBUSIMU:

1) 6a3oBble JJOorMYecKHe IelicTBUS:

CaMOCTOSTENHHO (hOPMYITUPOBAThH U aKTYaIIM3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LU NEeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX NOCTHXKEHHS, COOTHOCUTh
Pe3yNbTAThl ACSITENIBHOCTHU C MOCTABICHHBIMU LIEISIMU;

HCIIOJIb30BaTh MIPU OCBOCHUM 3HAHUW MPUEMBI JJOTUYECKOTO MBIIUICHUS — BBIIEIATh XapaKTepHbIE
MPU3HAKK MOHATUH U YCTaHABIMBATh MX B3aUMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOIIUE MOHATUS AJIA
00BSACHEHHS OT/IEIBHBIX (DAKTOB U SBICHUI,

BEIOMpATh OCHOBAHUS M KPUTEPUU JIJIS KITACCU(UKAIIMHU BEIIECTB ¥ XUMHUECKUX PEAKITHIA;

YCTaHaBIUBATh MPUINHHO-CIICICTBEHHBIE CBSA3U MEXK/Y U3yU4aeMbIMU SIBJICHUSIMU;

CTPOUTHh JIOTHYECKUE PACCYXJCHHUS (MHIYyKTUBHBIC, ICIyKTHUBHBIC, IO AHAJIOTHHU), BBIABISATH
3aKOHOMEPHOCTH W TPOTHBOPEUHS B PACCMATPUBACMBIX SIBICHUAX, (OPMYyIHPOBaTh BBIBOJBI U
3aKJIIOUCHUS;

MPUMEHSThH B MPOIIECCE TIO3HAHUS, UCIOIB3YEMbIe B XUMUH CUMBOJIMYECKUE (3HAKOBBIC) MOJICIH,
MPeoOpa3oBLIBATE MOJICIEHBIC TPEACTABICHUS — XMMUYCCKUI 3HaK (CHMMBOJI) 3JEMEHTa, XUMHUYECKas
¢dopMyra, ypaBHCHHE XUMHUECKOHN pEeaKIUu — IPU PEIICHUH YYCOHBIX TTO3HABATEIBHBIX U MPAKTUICSCKUX
3a/1a4y, MPUMCHSATh Ha3BaHHBIC MOJCILHBIC MPEICTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEUICCTB U XUMUYECKUX PEAKIUil.

2) 6a30BbIe HCCIEN0BATEILCKUE AeCTBHUS:

BJIAJICTh OCHOBAMHU METOJIOB HAyYHOTO MO3HAHUS BEUIECCTB U XUMUUYECKUX PEAKIUI;



(dbopMynupoBaTh LENU U 33Ja4d MCCICAOBAHMS, HCIIOIb30BATh IIOCTABJICHHBIE I CAMOCTOSATENHEHO
chopMynUpoOBaHHbIE BOMPOCHl B KAueCTBE WHCTPYMEHTAa IIO3HAHUS M OCHOBHI Ui (HOPMHPOBAHUS
TUIIOTE3HI 10 MMPOBEPKE NPABIILHOCTH BBICKAa3bIBAEMBIX CYKICHUH;

BJIaJeTh HABBIKAMH  CAMOCTOSITENBHOTO  IUIAHUPOBAHUS M TMPOBEACHUS  YYCHHYECKUX
JKCIIEPUMEHTOB, COBEPILCHCTBOBATL yMEHMs HAOMIOJATh 3a XOJOM IpoLiecca, CaMOCTOSITENbHO
MPOTHO3UPOBATh €r0 Pe3yNbTaT, POPMYyITHUPOBATH O0OOIIEHUS M BBHIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH
Pe3yIbTAaTOB MCCIIEIOBaHU, COCTaBIIATE OOOCHOBAHHBINA OTYET O MPOJETAHHON PaboTe;

npruoOpeTaTh OMBIT YUYEHHYECKOH MCCIIEAOBATENbCKOM M MPOEKTHOW AEATENbHOCTH, MPOSBISTH
CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEILHOMY MOWCKY METOJOB PEIIeHHs MPAaKTUYEeCKUX 3ajad,
NPUMEHEHUIO Pa3IUYHbIX METOI0B MTO3HAHUS.

3) padora c uHpopmManmeii:

OPUCHTUPOBATHCS B PA3IMYHBIX HCTOYHMKAaX HWH(opMmanuu (Hay4yHO-TIOMYNSApHAs JHUTEpaTypa
XMMHUYECKOTO COJIEpKaHus, CIIpaBOYHbIE TIOCOOMs, pecypchl MHTepHeTa), aHAIN3UpOBaTh HHPOPMAIHIO
pPa3NIMYHBIX BUAOB M (QOpPM MpEACTAaBICHUS, KPUTHYECKH OICHWBAaTh €€ JOCTOBEPHOCTH U
HETMPOTUBOPECUNBOCTD;

(bopMynHupoBaTh 3alPOCHl U MIPUMEHSTH Pa3IMYHbIE METOABI IIPH MIOUCKE W 0TOOpe MHPOPMAITUH,
HEOOXOTUMOM TS BBITTOTHEHUS YUEOHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HUCIOJB30BaHUS  HMH()OPMAIIMOHHO-KOMMYHHMKATUBHBIX ~ TEXHOJOTUH H
Pa3INYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTHMalbHYIO (opMy mpencTaBicHuss HHQoOpMaUKU (CXEMBI,
rpaduky, quarpaMMel, TaOIUIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KayeCTBE CPEACTBA MPH padOTe C XMMHUYECKOH MH(OpMaIuen:
NPUMEHATH MEKIpeIMeTHble ((pU3MYecKne M MaTeMaTHYecKWe) 3HAaKh W CHMBOJIBL,  (HOPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0OPa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHIE CPEICTBA HATIISTHOCTH.

OgiiaieHHe YHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU AeiCTBUAMU:

3a7aBaTh BONPOCHl MO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJ€ IUajora W/WiM TUCKYCCHH,
BBICKa3bIBaTh UeH, (HOpMyIHUpOBaTH CBOM IPEAJIOKEHHS OTHOCHTEIHHO BBINOJHEHUS MPEIUIOKEHHON
3a71a4u;

BBICTYIIaTh C NpPE3CHTalMeld pe3yJbTaTOB II03HABATEIBHOW JIEATEIBHOCTH, ITOJy4eHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPH BBHITOJHEHHHM XHMHYECKOIO HKCIIEPUMEHTa,
NPaKTHIECKON PabOTHI 110 MCCIICTOBAHHIO CBOWCTB M3y4aeMBbIX BELIECTB, pean3allii y4eOHOro MpoeKTa
1 (opMyIMpPOBATH BBIBOABI 10 PE3yIbTaTaM NPOBEAEHHBIX HCCIICIOBAHUNA MyTEM COTIIACOBAHHS MOZUIIMI
B X0J1e 00CyXJeHUsI 1 0OMEHa MHEHUSIMH.

OBiaieHHe YHMBEPCAIBHBIMH PeryJsiTHBHBIMH JAeiiCTBUAMU:

CaMOCTOSITETbHO TNIAHUPOBATH M OCYIIECTBIISATH CBOIO MMO3HABATENBHYIO JACSITEIbHOCTD, ONPEACIISI
e€ menM W 3a1aud, KOHTPOJIMPOBAaTH M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh MpEAaracMblii
ITOPUTM JAEUCTBHH NpPU BBHIIOJHEHWM YYEOHBIX M HCCIEAOBATENbCKHUX 3a/ad, BhIOMpaTh Hamboiee
3¢ PeKTUBHBINA cIIOCO0 MX PEHICHUs ¢ yYETOM MOJIYYEHHUS HOBBIX 3HAaHUHM O BELIECTBAX M XUMHUYECKHX
peaKIusX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH AEATEIBHOCTH Ha OCHOBE CaMOAHAJIN3a U CAMOOIICHKH.

HNPEJIMETHBIE PE3YJbTATDI
10 KVIACC
IIpenMeTHBIE pe3ynbTaThl OCBOCHHUS Kypca «OpraHndeckas XUMHSD» OTPaXaroT:

c(hOpMUPOBAHHOCTL TIPEACTABICHUNA O XUMHUYECKOW COCTaBIIAIONICH €CTECTBEHHO-HAYyIHOM
KapTUHBI MHPA, POJIM XHMHWHU B MTO3HAHHUH SBICHUNA TPUPOIBI, B (DOPMHUPOBAHUHN MBIIUICHUS U KYJIbTYpPbI



JUYHOCTH, €€ (QYHKIMOHAJIBHON TpaMOTHOCTH, HEOOXOIMMOHW HAJsl pelleHHs MPAaKTUYeCKUX 3aJad U
9KOJIOTHUECKH 000CHOBAHHOTO OTHOLIEHUS K CBOEMY 3JI0POBBIO U MPUPOJIHOM Cpee;

BIaJICHUE CHCTEMOW XHMHYECKHX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroIlde MOHATHS
(XMMHUYECKHI ~ DIIEMEHT, aToM, OJJEKTpPOHHas o00oJIoYka aroMa, MOJIeKyJa, BaJCHTHOCTb,
3NEKTPOOTPHLIATEIBLHOCTh, XUMHUECKAsl CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas M COKpaléHHas),
MOJIb, MOJISIPHAs Macca, MOJSPHBIM 00BEM, YriaepoJHbI ckeneT, (yHKIMOHANbHAS TPYIINa, pagukal,
U30MEpHs, U30MEPBI, TOMOJIOTUYECKUM P, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA U a30TCOAep Kallue
COCIMHEHHsI, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCTUHEHUS); TCOPHUH U
3aKOHBI (TEOpHsI CTPOCHHUSI OpraHuyeckux BemecTB A. M. ByrtiepoBa, 3aKOH COXpaHEHHST MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH A3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JEXKallue B
OCHOBE TIOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHUX SBJICHUH, (PaKTOIOTUYECKHE CBEACHUS O
CBOWCTBAx, COCTaBe, MOJIYYCHUH M O€30MAaCHOM HCIIOJIb30BAaHUH Ba)KHEHMIIMX OPraHMYECKHX BEILECTB B
OBITY M IPAKTUYECKON ACSTENFHOCTH YeJIOBEKa;

c(OPMHUPOBAHHOCTh YMEHH BBISBIATH XapaKTEpHbIE NPHU3HAKH TOHSATHH, YCTaHABIWBATh HX
B3aMMOCBSI3b, MKCIIOJIB30BATh COOTBETCTBYIOIIME TOHATHA TPU OINUCAaHUM COCTaBa, CTPOCHHUS U
MPEBPAILEHUI OPraHUYECKUX COESTMHEHHUI;

cOPMHUPOBAHHOCTh YMEHHH UCIIOJIB30BaTh XUMHYECKYI0 CHUMBOJIMKY MJISI  COCTaBIICHHS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEHHOW) (OPMYN OpPraHUYECKUX BEIIECTB U
YpaBHEHUN XWMHYECKHX pEaKIMH, H3rOTaBIMBAaTh MOJEIHM MOJEKYJl OpPraHWYeCKHX BEIIeCTB s
WUTIOCTPALIMU UX XUMUYECKOTO U TIPOCTPAHCTBEHHOT'O CTPOEHHUS;

c(OPMHUPOBAaHHOCTh YMEHMH YCTAaHABIMBaTh MNPUHAUIEKHOCTb HM3YYEHHBIX OPraHHYECKUX
BEIIECTB M0 UX COCTaBy M CTPOCHHUIO K ONpeAeTIEHHOMY KiacCy/Tpymie COeIWHEHUH (yIriIeBOIOPOIbI,
KHCJIOPOJl U a30TCOAEPKAIUE COEANHEHMS, BEBICOKOMOJIEKYISIPHBIE COCIMHEHH), JaBaTh UM Ha3BaHUS
o cucremarndeckoir HomeHknarype (IUPAC), a Takke mpuBOINTh TPUBHAIBHBIE HA3BAHUS OTIEIBHBIX
OPraHMYECKMX BEIECTB (ITWJIEH, MPONMJICH, aueTWIeH, OTWICHIJUKOIb, TJIUIEPHH, (EHOI,
dopmanbaeru, amneTalblerul, MypaBbHHAs KUCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIIOTA,
CTEapHHOBAsI KHCIIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, LeJJI0I03a, TIHIKH);

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEACIATH BUIbl XUMUYIECKOH CBSI3M B OPIraHUYECKUX COEIMHEHUSX
(omuHApHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTH YMEHUS IPUMEHATH MOJI0XKEHHUSI TEOPUH CTPOSHHS OPIraHUYECKUX BELIECTB A.
M. BytnepoBa ansi OOBSCHEHHS 3aBHCMMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS; 3aKOH
COXpaHEHHs MaCChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3NUECKHE U XUMHUYECKHE
CBOWCTBA TUIIMYHBIX PEACTaBUTENEH Pa3IMYHBIX KJIACCOB OPraHNYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH,
NpONMJIeH, aueTwieH, Oyranuen-1,3, merunOyranuen-1,3, OeH307, METaHOJI, 3TaHOJN, STHICHIJIUKOIIB,
TIIMLEpHUH, (EHOI, aleTalbAeru]l, MypaBblHAs M YKCYCHasl KHCJIOTHI, TJIIOK03a, Kpaxmal, LeJUIi0j03a,
aMHHOYKCYCHasl KHCJIOTa), HJUIIOCTPUPOBaTh TE€HETHYECKYIO0 CBsI3b MEXKIYy HUMH YypaBHEHUSIMH
COOTBETCTBYIOIINX XMMUYECKUX PEAKLUI C UCIIONB30BaHUEM CTPYKTYPHBIX hopMyT;

c(OpMHPOBAHHOCTh YMEHMS XapaKTEpU30BaTh HCTOYHHMKH YIIIEBOJOPOAHOTO CHIPbA (HE(TH,
NPUPOJHBIA Ta3, Yrojb), CIOCOOBI HX TMepepadOTKM M MPAKTHYECKOe MPHMEHEHHUE TPOJYKTOB
nepepadoTKu;

c(hOpMHPOBAaHHOCTh yYMEHHUH MPOBOJIWUTH BBIYUCIECHUS IO XHUMHYECKHM YypaBHEHHSIM (Macchl,
00Bp€Ma, KOJMMYECTBA HCXOJHOTO BEIIECTBA WIIM TPOAYKTAa pEaKIWd IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 HCXOAHBIX BEIIECTB MIIH MPOAYKTOB PEaKIINN);

c(hopMUPOBAaHHOCTh, YMCHHM BIIAJETh CHCTEMON 3HAHWKA OO0 OCHOBHBIX METOJMIaX HAyYHOTO
MIO3HAHUs, HCIIOJIb3YyEMBIX B XHMMU IPH H3YyYCHHU BELIECTB M XUMMUYECKHX sBICHUH (HaOmroneHue,
U3MEpeHHe, HSKCIEPHUMEHT, MOJEIMPOBAHME), HCIIONb30BAaTh CHUCTEMHbIE XUMHMYECKHE 3HAaHUS I
IOPUHATHA PEUICHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYyalUsX, CBS3aHHBIX C BEIIECTBAMH U HX
IPUMEHEHUEM;



C(OPMHUPOBAHHOCTh YMEHHUH COOJIIOAATh IpaBWiIa TOJNB30BAHUS XHMHYECKOH TOCyIoW U
7a00paTOpHBIM 00OPYIOBaHMEM, a TakkKe IMpaBuWiIa OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHUH C
UHCTPYKLHUSIMU T10 BBIITOJIHEHHIO JJAOOPATOPHBIX XUMUUECKHX OIIBITOB;

C(OPMUPOBAHHOCTh ~YMCHUH IUIAHUPOBAaTh M BBINOJHATH  XUMHYECKUI  3KCIICPHUMEHT
(mpeBpaleHHss OPraHUYECKUX BEIECTB MPH HArPEBAHHH, MTOJTYUYCHHUE STHICHA U M3yYCHUE €ro CBOWCTB,
KaueCTBEHHbIC PEAKIIMU OPraHMYECKUX BEIIECTB, JCHATypauus OCIKOB MpPU HArpeBaHHHU, LBETHBIC
peakiu OSJIKOB) B COOTBETCTBHH C MPABHJIAMU TEXHUKH 0€30MAaCHOCTH MPU 0OPAIllCHUH C BELIECTBAMU U
7a00paTOPHBIM 00OPYAOBaHUEM, MPEACTABIATh PE3yJIbTaThl XHUMHYECKOTO SKCIIEPUMEHTa B (opme
3allMCH  YPaBHECHUI COOTBETCTBYIOIIMX pEaKUWii W (OPMYyJHPOBaTh BBIBOJBI HA OCHOBE O3THX
pEe3yJIbTaTOB;

C(OPMHUPOBAHHOCTh ~YMCHUI KPUTHYECKH aHAIM3UPOBATh XHMHYECKYI0 HH(OpPMALUIO,
NOJTy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoii nHGopmaiu, THTEpHET U ApyTruX);

c(hOpMUPOBaHHOCTh YMEHHI COOJIIO/IaTh NIPAaBUJIa KOJOTUYECKH I1eJIECO00Pa3HOr0 TMOBEJACHHUS B
OBITY M TPYIOBOH JEATEIHHOCTH B IEIAX COXPAHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOTHON
Cp€abl, OCO3HAaBaTb OMNACHOCTH BO3Z[€I71CTBH$I Ha JXUBBIC OPraHU3MbI OHpe):[eﬂéHHbIX OpraHu4CCKux
BEIIECCTB, MOHMMas cMbIc mnokazatens I[IJAK, mosicHATHP Ha mpuMepax crnocoObl YMEHBIICHHS |
IIPEAOTBPALICHNS UX BPEAHOIO BO3IECHCTBHSI HA OPTraHU3M YEIIOBEKa;

JJIsA o6yqa10u11/1xcx C OrpaHM4YC€HHBIMH BO3MOXHOCTAMHA 3J0POBbA: YMCHUC IMPUMCHATH 3HAHUA 06
OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHWA BCUICCTB U XUMUUCCKUX HBHCHHﬁ;

JUISL CJIENBbIX M CIIA0OBHUAANIMX OOYYAIOIIUXCS: YMEHHE HCIOJIb30BaTh PEIbe(PHO-TOUCUHYIO
cuctemy obo3HaueHuit JI. bpaiins s 3anmicu XuMHUIecKux GOpMyII.

11 KJIACC

[IpenMeTHBIE pe3ynbTaThl OCBOSHUS Kypca «O0Imas u HeOpraHmIecKasi XUMUsD OTPaKaloT:

c(hOpMUPOBAHHOCTh TPEJACTABICHUNA: O XWMHUYECKOH COCTaBISIONIEH €CTeCTBEHHO-HAYYHOH
KapTUHBI MHPA, POJIM XHUMHHU B MTO3HAHWUH SBJICHUIA TPUPOIBI, B (DOPMUPOBAHWU MBIIDICHUS U KYIbTYPHI
TUYHOCTH, €€ (YHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOW I pEelIeHHs MPaKTUYeCKHX 3ajad U
HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO H ITPUPOTHON CPEJIE;

BIIQJICHUE CHCTEMOW XWMHYECKHX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIIOJNATAIONINE MOHSATHUS
(XMMHYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JIEKTPOHHbBIC OPOUTAIN ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBI 00BEM, BAJIGHTHOCTB, JIIEKTPOOTPUIATENILHOCTh, CTETICHb OKHCIICHUS, XUMHUYECKas CBSI3b
(KoBaJIeHTHas, MOHHASI, METAITNYECKAasi, BOJOPO/IHAS), KPUCTALUTNIECKAs PEIIETKA, THUITBI XHUMHUYECKIX
peaxiuii, pacTBOp, AJICKTPOIUTHI, HEAIEKTPOIMTHI, 3JICKTPOJIUTHYCCKAS JIUCCOIHAIUS, OKUCIUTEID,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKOW PEaKIMH, XUMHUUECKOE PAaBHOBECHUE); TEOPHH U 3aKOHBI (TECOPHS
ANEKTPOIUTHYECKON TUCConMaIiy, epuoandeckuii 3akoH J[. . MenneneeBa, 3akoH COXpaHEHUS MacChl
BEIIECTB, 3aKOH COXPAHEHUS W TPEBPAIEHUS SHEPTHH NPHU XUMUYECKHX PEaKIUsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XUMHH, MHPOBO33PCHUECKUE 3HAHWsS, JIeKallde B OCHOBE MOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SIBICHUH, ()aKTOJIOTUIECKHE CBEJIEHHUs O CBOHCTBAaX, COCTaBE,
IMMOJIY4YE€HUN U 6G3OHaCHOM HCMONb30BAHUN BaKHEHIITHX HCOPraHMYCCKUX BCUICCTB B 6])1Ty u
MPaKTUYECKOW JeATeIbHOCTH YeJI0BEKa;

C(I)OpMI/IpOBaHHOCTI) YMeHHfI BBIABIIATE XapaKTCPHBIC ITPU3HAKKU HOHSITI/Iﬁ, YCTaHaBJIMBAaTh HX
B3aUMOCBA3b, UCITIOJIB30BATH COOTBCTCTBYIOINHUE ITOHATHA IIPHU OIMMCAHUN HCOPraHNMYCCKUX BCIICCTB U UX
IIPEBPALLECHAN;

c(OpPMHUPOBAHHOCTh YMEHHUH HCIIONB30BATh XUMHUYECKYIO CHUMBOJHKY JUISl COCTaBIICHHS (POPMYIT
BEIICCTB M ypaBHCHHH XHMHYECKHMX peakiui, cucremaTnueckyro HomeHkiaatypy (IUPAC) wu
TPUBHAJIBHBIC HA3BaHUS OTAEIHHBIX HEOPTaHWYECKHX BEIIECTB (YrapHbIi ra3, YyIiIeKUCIbIi ra3, aMMHUaK,
raméHasi H3BeCTh, HEerameéHast U3BeCTb, MUThEBAsI CONA, IUPHUT U APYTHUE);

c(hOpMHUPOBAaHHOCTh YMEHHU OMPEIENATh BaJCHTHOCTb M CTENEHb OKHUCIEHHUS XHMHUYECKHX
JJIEMEHTOB B COENWHEHHUSX pa3INYHOTO COCTaBa, BUJ XWMHUYECKOW CBA3HM (KOBaJIeHTHas, WOHHAS,



METaJTMYECKasi, BOJIOPOIHAS) B COCTUHCHUSX, THIT KPUCTAJUTMYECKOW PEIIETKH KOHKPETHOTO BEIIESCTBA
(aToMHasi, MOJEKYJSpHAas, WOHHAs, METa/UIMYeCcKas), XapakTep CpeIbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCIMHCHUN;

c(hOpMHUPOBaHHOCTh YMCHUH YCTaHABIWBATh MPUHAJICKHOCTh HEOPTaHUYECKHX BEIIECTB 10 HMX
COCTaBY K OIPENEIIEHHOMY KJIACCY/TPYIIE COSAMHEHUHN (TPOCThIC BEIIECTBA — METAJUIBI M HEMETAJUIBI,
OKCHJIbI, OCHOBaHUS, KUCIIOTHI, aM(DOTEPHBIC THIPOKCUIBI, COJIH);

c(hOopMHUPOBaHHOCTh YMEHHUI PacKphIBaTh CMBICI MepHoaudeckoro 3akona J[. M. Menneneea u
JIEMOHCTPHPOBATh €TI0 CHCTEMATH3UPYIOIIYIO, OOBSICHUTEIIEHYIO M TPOTHOCTUYECKYHO (DYHKIIHUY;

c(hOpMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh 3JICKTPOHHOE CTPOCHUE aTOMOB XUMHUYECKHX
anemeHToB 1-4 nepuonoB Ilepuomuueckoii cucreMbl xummueckux anemeHtoB [|. M. Menneneesa,
UCTIONB3YSl TOHATHSA «S-, P-, O-3JEKTpOHHBIE OPOUTAIM», «IHEPreTHYECKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH WM3MCHCHUS CBOWCTB XMMHYECKUX JJIEMEHTOB W HMX COCJAMHEHUH 10 MepHojaM Hu
rpynnam Ileproaudeckoil cucteMbl XuMuueckux aieMeHToB 1. 1. Menneneesa;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUCCKHAE CBOWMCTBA
HEOPraHWYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB, MOJTBEP)KIATh CYIIECTBOBAHHWE T'CHETHYECKON CBSI3U
MEXIy HEOPraHWYCCKHMMH BEIIECTBAMHU C TOMOIIBI0 YPaBHEHUH COOTBETCTBYIONIMX XUMHUYECKHX
peaxkuuii;

c(hOpMHUPOBAHHOCTh YMEHHUS KIACCU(PHUIIMPOBATh XUMHUYECKUE PEAKIIUHU 110 Pa3IMYHBIM MTPU3HAKAM
(4Mciay M COCTaBy pPEardupyrolIUX BEIIECTB, TEIUIOBOMY 3(PQEKTy peakluu, HU3MEHCHHIO CTeleHeH
OKHCJICHUS 3JIEMEHTOB, 00OpPaTUMOCTH PEaKIIMH, YYaCTHIO KaTaIn3aTopa);

c(hOpMHUPOBaHHOCTh yYMEHWH COCTAaBISITh ypaBHEHUS pEaKNWi pPa3IWYHBIX THUIOB, TOJHBIE U
COKpanI€HHbIe YpaBHEHHUS! peaKInid MOHHOTO OOMEHA, YUWTBIBAs YCIOBHS, MPH KOTOPBIX 3TH PEaKIINU
UAYT 10 KOHIIA;

c(hOpMHUPOBaHHOCT, YMEHHUH MPOBOAWTH PEAKIWHW, IOATBEPXKIAIONINEe KadeCTBEHHBI COCTaB
pa3IMYHBIX HEOPTraHWYECKHUX BEIECTB, PACIIO3HABATh OIBITHBIM ITyTEM HWOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCcTBOpPaxX HEOPTraHWMYECKUX BEIIECTB;

c(hOpMHPOBaHHOCTH YMEHHUI PACKPHIBATh CYITHOCTh OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIni
MOCPEACTBOM COCTABIICHUS 3JIEKTPOHHOTO OajaHca dTHX peaKIni;

c(hOpMHUPOBaHHOCTh YMEHUH OOBICHATH 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOH peaknuud OT
pa3iauuHBIX (DAKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO
BozzeiictBus (npuniun Jle lllarense);

c(hOpMHUPOBaHHOCTh YMEHWH XapaKTepHU30BaTh XUMHUYECKHE IIPOIECCHI, JIeKAIIHe B OCHOBE
MIPOMBIIIUICHHOTO TIOYY€HHUsI CEPHON KHCIOTBHI, aMMHUaKa, a Takke cHOpMHUPOBAaHHOCTh IPEICTABICHUN
00 00IMX HAYYHBIX MPHHIUIAX U IKOJIOTHUECKUX MPOOIEMaX XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMHUPOBAaHHOCTh YMEHHUU MPOBOJUTH BHIUMCIICHUS C HUCIOJIb30BAHHEM IOHITHUS «MacCOBas
JIOJISl BEIIECTBA B PACTBOPE», 00ObEMHBIX OTHOIIEHUH ra30B MPU XUMUYECKUX PEaKIIHIX, MAaCChI BEIIECTBA
Wi 00bEMa Ta30B MO U3BECTHOMY KOJMYECTBY BEUIECTBA, MACCE WU 00BEMY OJTHOTO M3 YYaCTBYIOIIHUX B
peaKkuu BEIIEeCTB, TEIUIOBOrO 3¢ (eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAaHEHHWS MAacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHCHHS SHEPTHH;

c(hopMUPOBAaHHOCT, YMEHHU COOJIIOaTh TIPaBMJIA TIOJB30BAHUS XWMHUYECKOH TOCYyAod H
71a00paTOPHBIM 00OpPYJAOBaHHUEM, a TakKe NpaBHUja OOpAIleHUs C BEIIECTBAMU B COOTBETCTBHM C
HWHCTPYKIUSMH I10 BBIITOJHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

¢(hOpMHUPOBAHHOCTh YMEHHI TUIAHUPOBAThH U BBIMTOJIHATH XUMHUUECKUN SKCIIEPUMEHT (Pa3iioskeHUe
MEepoKCHAa BOAOPOJa B MPHCYTCTBHM KaTaju3aTopa, OIMpPEAeNIeHHE Cpelbl pPacTBOPOB BEIIECTB C
MOMOIIIBIO YHHWBEPCAIFHOTO HHIWKATOpA, BIMSHHUE Pa3IMYHBIX (DAaKTOPOB HA CKOPOCTh XHMHYECKOMH
peaxium, peakiiui HOHHOTO 0OMeHa, KaueCTBEeHHbBIE peaklny Ha Cylb(daT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHMOH aMMOHHSA, pelIeHHe SKCIIEPHUMEHTANBHBIX 331a4 1Mo TeMaMm «Mertamie» u «Hemeramnsi») B
COOTBETCTBHH C TPaBIJIAMH TEXHHUKH OE30MIaCHOCTH TMpPH OOPAIEHUH C BEUIECTBAMU H J1A0OPATOPHBIM
o0opynoBaHUEM, TIPEICTABIATh PE3yAbTAaThl XUMHUYECKOTO 3KCIIEPUMEHTa B (pOpME 3aluCH ypaBHEHUI
COOTBETCTBYIOLINX PeaKkIuii M (OPMYITHPOBATH BEIBOJIBI HA OCHOBE STHX PE3YJIHTATOB;



chOPMHPOBAHHOCTh YMEHMH KPUTHYECKH AaHaJIM3UPOBAaThb XHMHYECKYI0 HMH(pOpMAaIuio,
MOJTY4aeMyIO U3 pa3HBIX HCTOYHUKOB (CpeCTBAa MACCOBOW KOMMYHHUKaUK, IHTEpHET 1 ApYyrux);

c(hOpMHPOBAHHOCTh YMEHUH COOJIIOAATh MPaBUiIa SKOJOTHUECKH IIeTIecO00pa3HOr0 MOBEICHHS B
OBITY M TPYAOBOW AEATENBHOCTH B LIEJSIX COXPAHEHHUS CBOETO 3[0POBbSI M OKPYXAIOWIEH MPHPOJHOMN
Cpenbl, 0CO3HABATh ONACHOCTb BO3ICHCTBUS HA KUBBIE OPTaHU3MBI ONPEICIEHHBIX BEIIECTB, [IOHUMAs
cmbicn mokazarens [IJJK, moscHATH Ha mpuMepax CIOCOObI YMEHBUICHWS W MPENOTBPALICHUS HX
BPEIHOr0 BO3ACUCTBUS Ha OPTaHU3M YEIIOBEKA;

JUTsl 00Y4YaloOIIMXCs C OTPaHMYCHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsI: YMEHHE MPUMEHSITH 3HAHUS 00
OCHOBHBIX JOCTYIIHBIX METOAaX [MO3HAHUS BEIECTB U XUMUUECKUX SBJICHUN;

JUIA CIIeNBIX W cHa0OBHIAIIMX OOYYalOIIMXCS: YMEHHE HCIIONb30BaTh PeNbe(HO-TOUCUHYIO
cucteMy obo3Hauenuit JI. bpaiins s 3anucu XuMudeckux Gopmy.



TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo yacos DJIeKTpPOHHbIE
No 11/ HanMeHoBaHue pa3jaeioB U TeM Korrrpomsreie | Tpariseckue (uudposbie)
NporpaMmMsl Bcero odpa3oBaTeJibHbIe
padoThI padoTsI
pecypcbl
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHNYeCKOH XMMHH
[Ipenmer oprannueckor xumuu. Teopus
1.1 CTPOCHHUS OPraHHUYECKUX COCTUHEHHHN A. 3 0 https://urok.1c.ru/
M. bytieposa
Hroro no pazaeny 3
Paznen 2. YraeBoaopoasl
bubmuoteka L{OK.
2.1 I[IpenenbHbIe YIIeBOAOPOILI — AIKAHBI 2 0 https://m.eds0.ru
Bubnuorexa POII.
https://resh.edu.ru
bubmoreka IJOK
92 HemnpenenbHbie yIieBOIOPOIbI: aJIKCHBI, 6 1 https://m.edsoo.ru/
AJIKaIMEHBI, AJIKUHBI Bubnuoreka POIII
https://resh.edu.ru/
bubmoreka L{OK.
https://m.edso0.ru/
2.3 ApoMaTudeckue yrieBoJ0pOoIbl 2 0 Euanorexa POIIL
https://resh.edu.ru/
Bu6nuoreka IJOK.
[IpupoHbIe HCTOYHUKH YTIIEBOJOPOIOB U https://m.edsoo.ru/
2.4 3 0
uX nepepadboTKa Bbubnuorexa POILL
https://resh.edu.ru/
Hroro no pasaeny 13



https://urok.1c.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Pasnen 3. Kuciopoacoaep:kamue opranuueckue coeJuHeHust

bubmuoreka I{OK.
https://m.edsoo0.ru/
A . D
3 Criupret. Gexon 3 bubnuoreka POIII.
https://resh.edu.ru/
bubmuoreka I{OK.
32 Anprernnsl. KapOoHOBEIE KHCIIOTHL. . https://m.edsoo.ru/
' CrosxHbIe YOUPHI bubmmorexa POIII.
https://resh.edu.ru/
bubmuoreka I{OK.
https://m.edso0.ru/
3.3 Y TIeBOzeI 3 bubnuoreka POIII.
https://resh.edu.ru/
Hroro mo paznemy 13
Pasnen 4. A3orcoaep:kamye opraHu4ecKue coenHeHust
bubmoteka 1{OK.
https://m. .
4.1 AMUHEBL. AMUHOKHUCIOTEL benku 3 Lips://m.e0s00.0w/
Bbubnuoreka
PO https://resh.edu.ru/
Hroro no pazaeny 3
Pasznen S. BeicokoMoJieKyIsIpHbIE COCANHEHUS
bubmuorexa LIOK.
https://m.edsoo.ru/
A I1 .K .B 2
5 nactmaccel. Kayayku. BosokHa R ——
https://resh.edu.ru/
Hroro mo pazneny 2
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

KoanuecTBO yacoB JJIeKTPOHHbIE
HaumeHnoBanue pa3aesioB U TeM undpoBbie
Ne n/m P Kontpoabnsie  IIpakTHyeckune (upp )
MPOrpaMMsl Bcero o0pa3oBare/ibHbIe
padoThI padoTsI
pecypcsl
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUH
. bu6nmoreka IJOK.
Crpoenue atoMoB. Ilepuoanueckuii 3aKoH
https://m.edsoo0.ru/
1.1 u [leproandeckast cucteMa XUMHUECKUX 3 0
snemerros J1. 1. Mereneesa bubnmorexa POILI.
MCHTOB /. K. H B
" A https://resh.edu.ru/
bubmuoteka I{OK.
Crpoenue BemecTBa. MHOrooOpasue https://m.edso0.ru/
1.2 4 0
BEIIECTB bubnmorexa POILI.
https://resh.edu.ru/
bubmuoteka I{OK.
https://m.edsoo.ru/
1.3 XVUMUYECKHE PeaKIIH 6 1 e
https://resh.edu.ru/
HWroro mo paznemy 13
Pasnen 2. Heopranuyeckasi xumust
bubmoreka L{OK.
https://m.edso0.ru/
2.1 M 6 1
CTaLIbl Bubnuroreka POII.
https://resh.edu.ru/
Bu6nuoreka IJOK.
https://m.edso0.ru/
2.2 H 9 1
eMETATIb! bubnmorexa POILI.
https://resh.edu.ru/
2.3 CBsI3p HEOPraHMYECKHUX M OPraHUYECKUX 2 0 Bbubmumorexa LIOK.



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

BEILIECTB

https://m.edsoo.ru/
bubnuoreka POIII.
https://resh.edu.ru/

HWroro no pazneny 17
Pa3nea 3. Xumus 1 :Ku3HbL
bubmuoreka I{OK.
https://m.edsoo.ru/
3.1 XUMUS U )KU3Hb 4 EuGmiorexa POLLL
https://resh.edu.ru/
Uroro no pazaeny 4
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https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/




IHOYPOYHOE IINTAHUPOBAHHE

10 KJIACC
Koau4yecTBo yacos

Ne Hara DJIeKTpOHHBbIe HU(POBBIE

Tema ypoka Kontpoabubie  IlpakTuueckue
n/n Bcero u3yueHuss  o0pa3oBaTelIbHbIE pecypchl

padoTsI padoTsI
POII.

IIpeamer opraHnyecKoil XUMUH, €€ https://resh.edu.ru/subject/lesson/6149

1 BO3HMKHOBEHHE, Pa3BUTHE U 1 0 0 ITOK .https://academy-
3HAYCHHE content.apkpro.ru/lesson/a9f3d191-

Sele-4e24-ac02-efb16fad49f6a
Teopust CTPOEHHST OPraHUUECKUX ITOK. https://academy-

2 coenunenuii A. M. bytieposa, eé 1 0 0 content.apkpro.ru/lesson/c935a58c-
OCHOBHBIE TIOJI0KEHHS ab0e-4¢59-9dcf-20517ae4b52e
[IpencraBnenne o KiacCHpUKAIIH
OpPraHHUYECKUX BEIIECTB. IIOK. https://academy-

3 Homenkiarypa (cucrematiudeckas) u 1 0 0 content.apkpro.ru/lesson/726ee099-
TpUBHAJIbHBIC HA3BAHUS e1a9-410f-b8be-b4cb589aeadl
OpPraHnvYCCKUX BCHICCTB
AJIKaHBI: COCTaB ¥ CTPOEHHE LIOK. https://academy-

4 FoMOOr eCKHi Pt ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82fcaddd02
MertaH u 3TaH — npocreuiue LOK. hitps:/jacademy-
5 HDEJICTABHTENH ATKAHOR 1 0 0 content.apkpro.ru/lesson/4da31505-
652d-4916-9e7c-56e88b39bb24
AJKEHBI: COCTaB U CTPOCHHUE, POLL . .
6 cBoficTBa 1 0 0 https://vk.com/video_ext.php?0id=-
221631774 id=456239085 hd=2
DTUIIEH ¥ TPOIHIIEH — MPOCTEHIIIE POLL . .
7 HpEICTABHTE NN ATKEHOB 1 0 0 https://vk.co_m/wdeo ext.php?o0id=-
221631774 id=456239081 hd=2



https://resh.edu.ru/subject/lesson/6149
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/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://vk.com/video_ext.php?oid=-221631774%20id=456239085%20hd=2
https://vk.com/video_ext.php?oid=-221631774%20id=456239085%20hd=2
https://vk.com/video_ext.php?oid=-221631774%20id=456239081%20hd=2
https://vk.com/video_ext.php?oid=-221631774%20id=456239081%20hd=2

[IpakTuueckas padora Ne 1.

IIOK. https://academy-

8 «[TomyueHune STHICHA U U3yUCHUE content.apkpro.ru/lesson/4da31505-
€r0 CBOMCTB 652d-4916-9e7c-56e88b39bb24
Ankanuenst. Byraguen-1,3 u ITOK https://academy-

9 MmetminOyTaaues-1,3. [lonydenue content.apkpro.ru/lesson/6df23393-
CHHTETHYCCKOTO KayqyKa U Pe3HHBI 6f08-4b9f-ae01-a983b95h854a
AJIIKUHBI: COCTaB U 0c06eH}jocm LIOK. https://academy-

10 CATII:::;E; r_OlenomqveCKPfH PAL content.apkpro.ru/lesson/05¢c9a929-

POCTEHIIHH 6741-4d7c-84b5-009a92468356
MPECTABUTEIh AJTKHHOB
Brruucnenus no ypaBHeHHIO LIOK. hitps://academy-
11 XuMHeCKoi peaKi content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4ab6d
ApeHbl: 6eH30J1 U TOIYOJ. LIOK. https://academy-

12 TOKCHHHOCTS apEHOB content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feefd

13 E;EZZ;IIZ:;;;EH;;Z;;;zzfﬁoHOB’ 1C. Obpa3zoBaresbHas KOJJICKIHS.

Xumus 10-11 kn
KJ1accam
Tpupossere HCT.OqHHKH . IIOK. https://academy-
14 ZS:BOHOPOHOB' HPHPOIIHBIN ras o content.apkpro.ru/lesson/99557a5e-
YTHEIE H?(l)T)IHLIe rasel, HeQT: 1 2221-43e0-97b8-983de535¢c44d
MPOAYKTHI €€ IepepaboTKH
Hppossre HCT.OLIHHKH . IIOK. https://academy-
15 ii;ili?:ii;?;z :Iep:iflier;ifn content.apkpro.ru/lesson/6¢919641-
. ’ 7956-4130-b1fd-c7e71db395d7
MPOAYKTHI €€ IepepaboTKH
KontposnbHas padoTa mo paszeny LIOK. https://academy-

16 Y ETeBOIOPOTED content.apkpro.ru/lesson/6abf1680-

4eb5-46f2-8ea5-44d63cccf518

17 IIpenenbHbIE OTHOATOMHBIE CIIUPTHI: POIII.



https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://academy-content.apkpro.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
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://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://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://academy-content.apkpro.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518

METaHOJI U 3TaHoj]. Bogopoanas
CBSI3b

https://vk.com/video ext.php?oid=-
221631774 1d=456239082 hd=2

MHoroaToMHbIC CIIMPTHI:

POIII.

18 . https://vk.com/video_ext.php?oid=-
221631774 id=456239090 hd=2
DeHOIT: CTPOCHHUE MOJIEKYJIBI, ITOK. https://academy-

19 (u3HYECKUe U XUMHYECKHE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IpPUMEHEHHE 7¢5f-4f16-896e-10a2278b08f1
Anpperupl: popManbIeTua U LIOK. https://academy-

20 aleTAh eI, ALCTOH content.apkpro.ru/lesson/8664b319-

’ 0ba3-4945-b076-cb7ae5858b90
OIHOOCHOBHBIE TIPE/ICITbHbIC IIOK. https://academy-

21 KapOOHOBBIE KHCIIOTBI: MypaBbHHAs U content.apkpro.ru/lesson/b4feaa04-
YKCYCHasI 3438-4b57-a3ec-ba0f9fe63c0d
IpakTrueckas padora Ne 2. ITOK. https://academy-

22 «CBOJCTBa pacTBOpa YKCYyCHOM content.apkpro.ru/lesson/9834d408-
KHCJIOTBI» 386d-444a-8de3-7efba8b98cdb
CreapuHOBas ¥ OJIEMHOBAsT KUCITOTHI, ITOK. https://academy-

23 KaK TPEICTAaBUTENIN BBICIINX content.apkpro.ru/lesson/71ac43f2-
KapOOHOBBIX KHUCIIOT a0d4-4945-a0eb-1e59cd5f4d9f
Mpla KaK COJIM BBICIIHX

1C.O6pa3oBarenbHas KOJUIEKIIHS.
24 KapOOHOBBIX KHCJIOT, X MOIOIIEe
- Xumus 10-11 1.
JeiicTBUE
CH0KHEIC SHUPLI KAK POU3BOAHLIC 1C. O6pa3oBarenbHas KOJIJICKIHS.
25 KapOOHOBBIX KUCIIOT. [ 'Maponn3
Xumus 10-11 k1.
CJIOKHBIX 3(HUPOB
JKupbl: ruaposus, IpuMeHeHH e, POLL . .
26 GHOOTHECKA PO FKHPOB https://vk.com/video_ext.php?0id=-
221631774 id=456239078 hd=2
27 VYraeBoabl: cocTaB, KiacCu(pUKaIys. https://academy-

Baxueiiive npencraBuTenu:

content.apkpro.ru/lesson/a9f3d191-



https://vk.com/video_ext.php?oid=-221631774%20id=456239082%20hd=2
https://vk.com/video_ext.php?oid=-221631774%20id=456239082%20hd=2
https://vk.com/video_ext.php?oid=-221631774%20id=456239090%20hd=2
https://vk.com/video_ext.php?oid=-221631774%20id=456239090%20hd=2
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-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://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://vk.com/video_ext.php?oid=-221631774%20id=456239078%20hd=2
https://vk.com/video_ext.php?oid=-221631774%20id=456239078%20hd=2
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a

TIII0K03a, GpyKTO3a, caxaposa

Kpaxman u nenmronosa kak

5ele-4e24-ac02-efb16fa49f6a

1C. O6pazoBarenbHas KOJICKITHUS.

28 HPUPOJHBIE MTOJIUMEPHI 1 Xumusg 10-11 k.
KontposnbHas padboTa 1o paszeny ITOK .https://academy-
29 «Kucnopomaconep:xarme 1 content.apkpro.ru/lesson/66a7bd94-
OPraHUYeCKHE COCTUHCHHUS 2bc5-4ec7-b7c7-ff893919d25a
IIOK. https://academy-
30 AMUHBI: METHJIAMUH U aHWIHH 1 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
AMHHOKHCIIOTBI KaK aM(OTEPHbIC LIOK .https://academy-
31 OpraHHUYECKUE COSAMHEHMS, HX 1 content.apkpro.ru/lesson/c2f2f3d7-
Ouonornyeckoe 3HaucHue. [lenTuap 43d1-4873-ace0-78eca6009628
Betku Kax mppoHbIe ITOK. https://academy-
32 BBICOKOMOMEKYTADHEIE COCIHHEHIA 1 content.apkpro.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78eca6009628
OCHOBHI)IC IIOHATUS XUMHUHU HOK httpS://academv-
33 BBICOKOMOIEKYJHDHEIX COEIMHEHI 1 content.apkpro.ru/lesson/45b81dac-
acba-440e-99e3-14c3ba78050a
OCHOBHBIE METOJIBI CHHTE3A IIOK. https://academy-
34 BBICOKOMOJICKYJISIPHBIX COSINHEHUIA. 1 content.apkpro.ru/lesson/1600e4a4-
ITnacTMaccel, KaydyKH, BOJIOKHA d259-4ba9-9632-994faedce366
35 0
OBIIEE KOJIMYECTBO HACOB I10 34
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https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.apkpro.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://academy-content.apkpro.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
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
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366
https://academy-content.apkpro.ru/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

11 KJIACC

KoauyecTBO 4acos

Ne Hara DyieKTPOHHbBIE N (PPOBLIE
Tema ypoxka KonTpoabnbie | IlpakTnyeckue

n/n Bcero U3ydyeHuss  00pa3oBaTeJIbHBbIE PeCypPChI

padoThI padoThI
XUMUYECKHIA SJIEMEHT. ATOM. LIOK. https://academy-
1 DHEKTPOHHAN KOH(HIYPALI ATOMOB 1 0 0 content.apkpro.ru/lesson/20b1df2e-
6ce4-435b-b6dc-5155d30a45fa

Ilepnoanueckuii 3aK0H 1
IMeproamueckast CHCTEMa XUMUYIECKHX ITOK. https://academy-

2 aneMenToB JI. . Menzaeneesa, Mx CBI3b 1 0 0 content.apkpro.ru/lesson/e7d48881-
C COBPEMEHHOM TeopHeit CTpOCHHUS 055d-49da-a49c-7375¢3d033e9
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKUX JIEMEHTOB U UX

3 COCIMHCHHUI 110 TPYTIIaM U EPUOIaAM. 1 0 0 1C obpazoBarenbHas
3HaueHHE EPUOIUYECKOTO 3aKOHA U kojurexkiusa. Xumud 10-11 ki
CHCTEMBI XUMUYECKUX 3jieMeHTOB J[. 1.

MeHeneeBa B pa3BUTUU HAYKU
CTpOCHIfe BeHI'eCTBa. XumMuueckas LIOK. https://academy-
4 2?3]” ©¢ PIIRT, MexaHmh{H 1 0 0 content.apkpro.ru/lesson/e7d48881-
PASOBAIHA KOBATICHTHOML CBAML. 0550-49da-a49c-7375c3d033e9
Bonoposnas cBs3b
BanentHocTs.

5 DIeKTpoOoTpULATENbHOCTh. CTEneHb 1 0 0 1C oOpazoBarenbHas KOJIIEKIUS
oKkuciieHus. BellecTBa MONEKYISIPHOTO U Xumus 10-11 ki
HEMOJIEKYJIIPHOTO CTPOCHUS
[lonsATHE O TUCTIEPCHBIX CUCTEMAX. LIOK. https://academy-

6 VIcTHHHBIC ¥ KOJUTOUHBIC PACTBOPBI. 1 0 0 content.apkpro.ru/lesson/8ae38be6-
MaccoBasi 1015 BEIIECTBA B paCTBOPE e06f-4fae-9729-69903109f968

7 Knaccudukanus 1 HoMeHKIIaTypa 1 0 0 LIOK. https://academy-



https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://academy-content.apkpro.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://academy-content.apkpro.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://academy-content.apkpro.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968
https://academy-content.apkpro.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57

HEOPTraHUYECKUX COCTUHEHUH.
I'eneTudeckas CBs3b HEOPTAHUYCCKUX
BEIIECTB, PA3TMYHBIX KJIACCOB
Kiraccndukannus XUMAYIECKUX peaKITiil B
HEOPTaHUYECKON U OpraHuIeCcKOi
XUMUHU. 3aKOH COXpaHEHHUS MACChI

content.apkpro.ru/lesson/5e33bc30-
805d-41fe-bf72-860434f45f57

anemenTtoB J[. . MeHieneeBa u

8 1C. Penetutop . Xumus.
BEIICCTB; 3aKOH COXPAHCHUS U
MPEBPAIICHUS YHEPTHU TPU XUMUYCCKUX
peaxIusx
CkopocTb peakiuu. O6paTiMbie LIOK. https://academy-

9 peakw, XHMIHECKoe paBHOBECHE content.apkpro.ru/lesson/fOcb5def-

307e-4575-89d0-86041b603655
IIpakTrueckas padora Ne 1. «Bnusiaue
10 paP;anHHx q)aIfTopOB Ha CKOPOCTS 1C. O6pazoBarenbHas KOJUICKITUS.
N nmud 10-11 ki
XUMHUECKOHN peakiium»
DJIEKTPOIUTHYECKAS TUCCOITUATIVSL.
[ToHsTHE O BOJOPOTHOM MOKa3aTeme ITOK. https://academy-

11 (pH) pactBopa. Peakiuu HOHHOTO content.apkpro.ru/lesson/237cdb54-
obOmeHa. ['uiponn3 opraHuuecKux 1 2787-4817-8330-6e027b075645
HEOPraHWYECKNX BEIIECTB

LIOK. https://academy-
OKIHC T HO-BOCCTAHOBHTOILHELS content.apkpro.ru/lesson/8f219cef-

12 peakuuu. [TonsTHe 00 3yIeKTpOIU3E 7aBa-44d5-h58a-h3d1h2eeh237
pacIuIaBoB ¥ pacTBOPOB COJIEH https://academy-

content.apkpro.ru/lesson/32e5edc9-
cbh82-4f4a-ad5e-4f56bc7el4ed

13 KonTponbHas pabota o pazueny 1C Penerurop. Xumus
«Teoperndeckre OCHOBBI XUMUN))

MeraJuibl, UX MOJIOXKEHHE B https://academy-
14 IMeproanvecKoi cucTeMe XUMUIECKUX content.apkpro.ru/lesson/a0d5bd16-

683e-4ale-8073-70c604e9c862
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0COOEHHOCTH CTPOEHUs aTOMOB. O01ne
¢usnueckre cBOUCTBa METAIIOB

HOK.

CrnaBbl METAJUIOB.

15 DIIEKTPOXUMHUYCCKUH P HAIPSKCHHUHA
METaJIJIOB
XUMHUYECKUE CBOMCTBA BAXKHEUILINX LIOK. https://academy-

16 METAJUIOB (HATPHIA, KaIHi, KaIIbIHA, content.apkpro.ru/lesson/e7ff8162-
MarHu#, aTfOMAHNN) 1 UX COeTUHEHNI 0d4d-40f8-b9f7-422¢3e710750
XHUMHAYecKHe CBOMCTBA XpoMa, MEIH H

17 = p 8 1C. Penrerutop .Xumust
UX COCTMHCHUIA
XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U

18 . i 1C. Penetutop. Xumusi.

WX COeTMHEHHH
IMpaktryeckas pabora Ne 2. "Perenne IIOK. https://academy-

19 IKCTIEPUMEHTATIBHBIX 337124 M0 TeMe content.apkpro.ru/lesson/6545ec44-
«MeTtamisi»" 34c5-43f6-826b-a648d7d6fef7
HewmeTamiel, uxX IMOJI0KEHHE B
n N IIOK. https://academy-

EPUOANYECKON CHCTEME XUMHUECKUX
20 pHOA LM content.apkpro.ru/lesson/7c19b0ba-
anementoB JI. V1. Menneneesa u
A 7815-4db3-86f4-d0ac5b740b3b
OCOOEHHOCTH CTPOCHHS aTOMOB
dusnveckre CBOMCTBA HEMETAIIIOB.
1C. O6pazoBarenbHas KOJUICKITHUSI.
21 AmoTponusi HeMETaIUIOB (Ha MpUMepe
Xumus 10-11 kn
KHCII0poJa, cepbl, pocdopa u yriepona)

99 XHUMHYECKHe CBOMCTBA raJIoT€HOB, CEPhI 1C. Obpa3zoBaTenbHas KOJUICKIIHSI.
M UX COeTUHEHHUHN Xumus 10-11 xn

93 XuMHUYECKHE CBOWCTBA a30Ta, ocodpa 1C. Obpa3zoBaTenbHas KOJUIEKLIHS.
H UX COeIUHEHUMN Xumus 10-11 ki

24 XuUMHYecKHe CBOMCTBA yriepoa, 1C OGpa3zoBarenpHas
KpPEMHUSA U UX COETUHEHUN koutekusg. Xumust 10-11 xir.

o5 IIpuMeHeHre BaKHEHTITX HEMETAIOB U 1C. O6pa3oBarenbHas KOJICKIIHUS.

HX COCTMHECHUH

Xumug 10-11 k.
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O00011IeHNE ¥ cUCTEMATH3aLUs 3HAHUI
o teme «Hemertamnpy. Berancinenus mo

ITOK. https://academy-

26 . content.apkpro.ru/lesson/cfb70c37-
YPABHEHIM FHINIHECHYN peaiiit 1 2784-4¢66-be05-b0966dffh673
TEPMOXMMHUYECKUE PACUETHI
IpakTryeckas padota Ne 3. «Permrenue IMOK. https://academy-

27 DKCIIEPUMEHTAITBHBIX 3a1[ad 110 TEME content.apkpro.ru/lesson/0f59d4f0-
"HemeTamisr"» 199b-40f4-ae5f-81026ff23780
KonTpossHas pabora 1o reMam LIOK. https://academy-

28 MeTamiEm 1 «HeMeTaTED content.apkpro.ru/lesson/34e920c7-

f570-45b1-8c7e-b7989845da49
LIOK. https://academy-
HeoprausecKiie u opraumeckie content.apkpro.ru/lesson/35c2be59-

29 KHUCIIOTHL. Heopranudeckue u f1c6-46c6-910¢-462057606924

OpraHHYeCKHe OCHOBAHUS [OK. https://academy-
content.apkpro.ru/lesson/58903722-
79bc-4b22-b276-114fab0dd141

AmboTepHbIe HEOPraHUYECKUE U LIOK. https://academy-

30 1(:]2 ::;E:Zii:: ZE:?:IEZI;M' content.apkpro.ru/lesson/46b429e4-
PraHHecidx 931c-43fb-a2ba-bedeObbeddef

OpPraHUYECKUX BEIIECTB

Poustb xumuu B obecrieueHrn

31 3KOJIOTMUYECKOM, SHEPreTUIECKON U 1C OGpa3zoBarenbHas KOJJICKIIHS.
MUIIEBOI 0€30MaCHOCTH, Pa3BUTHH Xumus 10-11 xn
METUIHEI
[IpencraBnenus 06 0OMMX HAYYHBIX LIOK. https://academy-

32 NPUHITUIAX TPOMBIIIIEHHOTO content.apkpro.ru/lesson/f5999557-
MOJTyYeHUS BAKHEHIIINX BEIECTB 18c8-4853-83a0-588bf830407a

LIOK. https://academy-

33 YeioBEeK B MUPE BEILIECTB U MATEPUAIIOB content.apkpro.ru/lesson/b8e4d657-

2cC7-4860-8583-9f76edc8a59f

34 XuMHUs 1 37I0POBBE U€TOBEKA ITOK. https://academy-
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content.apkpro.ru/lesson/acd826c¢f-

ba2d-49db-b216-ef7c26a84728

35

0

OBILIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET






