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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpPEAHEr0 001Iero oopazoBaHus pa3padoTaHa Ha
ocHoBe ®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «OO6 o0pa3oBaHuM B
Poccuiickoit ®enepanumn», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS (eaepanbHON
oOpa3zoBaTebHON MporpamMmel  cpeaHero ooOmero o6pazoBanust (POII COO),
npeacraBieHHbIXx B denepanbHOM TrocyJapCTBEHHOM 00pa30BaTENIbHOM CTaHAApTe
COO, c¢ yuérom Konuenmuu mnpenogaBaHusi y4yeOHOro mnpeaMera «XUMHUS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanuu, peaau3yrolUX OCHOBHbBIE
oOpa3oBaTeibHble NPOrPAMMBI, M OCHOBHBIX TMOJOXEHUNH «CTpaTreru pa3BUTHUS
BocnuTanus B Poccuiickoit denepanuu Ha nepuoa no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3pabOTKe MpOrpaMMbl MO XMMHH, K ONpeeIeHUI0 001en
CTpaTteruu oOy4eHHs, BOCIUTAHUS U Pa3BUTHS OOYyYalOUIUMXCsl CPEJICTBAMHU Y4YeOHOTO
npeamera «Xumust» g 10-11  kmaccoB Ha 0a30BOM  ypOBHE COCTaBWJIU
koHuenTyanbubie nonoxkeHuss PIOC COO o B3auMOOOYCIOBIEHHOCTH IIENei,
collepKaHMs, pE3yJNbTaTOB oOO0ydeHus ¢ TpeOOBaHUW K YPOBHIO MOATOTOBKHU
BBIMTYCKHUKOB.

XuMuyeckoe 00pa3oBaHHUE, MOJy4aeMOE€ BBIMTYCKHHKAMU 00I111€00pa3oBaTEIbHON
OpraHu3allvy, SIBISETCS HEOThEMJIEMOM YacThlo UX 00pa3oBaHHOCTH. OHO CIYKHUT
3aBEpIIAIOIIMM 3TalloM pealnu3allud Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX IIEHHOCTEH, MPUCYIIUX LEJOCTHON CHUCTEME XUMHUYECKOro OOpa3oBaHMUS.
OTH HEHHOCTHU KacaloTcs MO3HAHUS 3aKOHOB MPUPObI, ((OPMHUPOBAHUSI MUPOBO33PEHUS
U 00Iel KyJIbTyphbl YEJIOBEKAa, a TAK)K€ PKOJOTHYECKHM OOOCHOBAHHOI'O OTHOILEHUS K
CBOEMY 3JIOpOBBIO U MpUPOAHON cpene. Peanmusyercs xummuueckoe oOpazoBaHUE
oOydJarolmuxcss Ha YypOBHE CpEIHEro oO0Iero oOpa3oBaHUS CpPEICTBAMH Y4EOHOTO
npeaMera «XUMHUs», COAECPKAHUE U MOCTPOEHHUE KOTOPOIrO OINpPEAEIIEHBI B MPOrpaMMe
[0 XUMUU C y4ETOM CHEeUM(PUKN HayKu XUMUH, €€ 3HAaUCHUs B MIO3HAHUU MPUPOABI U B
MaTepuaNbHON KM3HM OOIIECTBa, a TaKkXke C y4yéToM OOLuX Lejaed M HPUHLUIIOB,
XapaKTepU3yIOIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI CPEJHET0o OOIIero o0pa3oBaHus
B Pocculickoit @enepanum.

XuMHUSL KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HAyK HUIpaeT o0coOylo pojib B
COBPEMEHHOW ITMBUJIM3AIUM, B CO3JaHUU HOBOM 0a3bl MaTepuaibHON KynbTypbl. OHa
BHOCUT CBOM BKJIaJ B (OpMHpOBaHHE pPALMOHAIBHOTO HAYYHOTO MBIIUICHUS, B
CO3/IaHHE 1IEJIOCTHOTO MPEJACTaBICHHUA OO0 OKpYXKAalolleM MHUpEe Kak O €IWHCTBE
OpUPOJBI M 4YeNOBeKa, KoTopoe (opMupyeTcs B XHUMHHM Ha OCHOBE IOHMMAaHHUS
BEILIECTBEHHOI'O COCTaBa OKPYKAIOIIEr0 MHpPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMM M BO3MOXXHBIMU 00JIACTMHU TPUMEHEHUS.

TecHO B3aMMOIEWCTBYS C JPYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHUS CTaja
HEOTHhEMJIEMON YaCTbIO MHUPOBOW KYJIBTYpPbl, HEOOXOJUMBIM YCIOBHUEM YCHEIIHOIO
TpyJa M OKU3HM Kaxzaoro wieHa oOuiectBa. CoBpeMeHHass XUMHUS Kak Hayka



co3ujiaTeNbHasl, Kak HayKa BBICOKMX TE€XHOJIOTHI HalpaBlieHa Ha PELICHUE TJI00aTbHBIX
npoOJjieM yCTOMYMBOTO pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, OSHEPreTUUYECKOM,
MUIIEBON, SKOJOTUYECKON O€30MaCHOCTU U OXPAHbBI 3JI0POBbSIL.

B cootBeTcTBMM ¢ OOmMMHM UEISIMH W TMPUHIUIAMUA CPEIHETO OOIIEro
oOpaszoBaHusi cojepxkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbI ypOBEHBb
M3YUYCHHUs) OPUEHTHUPOBAHO MPEUMYIIECCTBEHHO Ha OOIIEKYIbTYPHYI0 MOATOTOBKY
oOydJaromuxcs, HeoOXOAUMYIO0 UM IS BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB,
YCHEIIHOTO BKIJIIOYEHHUSI B JKU3Hb COIMyMa, MPOJIODKEHUSI 00pa30BaHUsl B Pa3IMUYHBIX
00J1acTAX, HE CBSI3aHHBIX HEMOCPEIACTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ npeaMeTa «XuUMUsS»  ABISIIOTCS  0a30BbIe  KypChl  —
«Oprannueckass xumus» U «OOm@as W HeEopraHWYecKas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHUsI KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUW MO HEOPraHMYeCKOW XUMUU (C BKJIIOUCHHEM 3HAHUW U3 OOIIed XUMUHU) U
oprannuecko xumuu. DdopMupoBaHHME JaHHOW CHUCTEMBbl 3HAHUN TPU HU3YYCHUU
npeaMeTa oO0ecreyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTO00pa3vs BEIIECTB
Ha OCHOBE OOIIMX MOHSATUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa cojaepxkanusi KypcoB — «Opranuyeckas xumus» u «OOmas wu
HEOpraHuueckass Xumus» chopMUpOBaHa B TIporpaMMe I0 XHMHH Ha OCHOBE
CHUCTEMHOI0 T0/IX0/a K M3YYCHHUI0 yueOHOTro MaTepuaia U 00yCIOBICHA UCTOPUUYCCKH
000CHOBaHHBIM Pa3BUTHEM 3HAHUI Ha OMpeNEIEHHBIX TEOPETUUECKUX ypOBHAX. Tak, B
Kypc€ OpraHMYECKOM XMMHM BEIIECTBAa PACCMATPUBAIOTCS HA YPOBHE KJIACCHUUYECKOM
TEOPHH CTPOCHHSI OPTaHUYECKUX COEIUHEHUM, a TaKK€ HAa YPOBHE CTEPEOXMMHYECKHUX
U DJIGKTPOHHBIX TPEICTaBICHUN O CTpoeHuH BemecTB. CBelneHUss 00 H3ydyaeMbIX B
Kypce BelIecTBax JAr0TCs B Pa3BUTUU — OT YIIIE€BOJOPOIOB O CIOXKHBIX OMOIOTHUYECKH
AKTUBHBIX COCIWMHEHUW. B Kypce OpraHM4eckol XUMHUU MOJYyYarOT Pa3BUTHUE
chopMUpOBaHHBIE HAa YpPOBHE OCHOBHOTO o00IIero o0pa3oBaHUsS IE€PBOHAYAIBHBIC
NPECTABIICHUsI O XWMHUYECKOW CBS3HM, KIAaCCU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[lon HOBBIM yrJOM 3peHus B TMpeamMeTe «XuMus» 0a30BOTO ypOBHSA
paccMaTpuBaeTCsl HW3Y4YCHHBId Ha YpPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs
TEOPETUYECKUN MaTepuai U (PaKTOIOTHYECKUE CBEICHUS O BEIIECTBAX M XMMHYECKOM
peakuuu. Tak, B dYacTHOCTH, B Kypce «OOmas ¥ HEOpPraHWYeCKas XUMUS
O0Oy4YaromMMCsl TPEOCTABIACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE IMEPUOIUYECKOTO
3aKOHa C OOIIETEOPETHYECKMX M METOJOJIOTHUECKUX TIO3MIMH, TIyO)Ke TMOHSITh
HUCTOpUYECKOE W3MEHEeHHe (QYHKIHUA JTOrO0 3aKkoHa — OT o0oOmarmen a0
OOBSCHSIONICH ¥ POTHO3UPYIOIEH.

Ennnas cucrema 3HaHMKW O BaKHEHIIMX BEMIECTBAX, HUX COCTABE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUHU, a TAKKE O XUMHUECKUX pEAKUUAX, UX CYUIHOCTU U
3aKOHOMEPHOCTAX IMPOTEKaHus AomnoiiHsercss B Kypcax 10 m 11 kmaccoB anemeHTamu
CoJiepKaHMsl, UMEIOIUMU KYJIbTYPOJIOTHUECKUNA U MPUKIAJIHONW XapakTep. DTH 3HAHUS
CrOCOOCTBYIOT TOHUMAHUIO B3aMMOCBSI3U XUMUU C APYTUMHU HayKaMH, PACKpbIBAIOT €€



pOJib B TMO3HABATEILHOM M MPAKTUYECKOW AEATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHUIO YBAXKEHHUSI K IPOIIECCY TBOpUECTBA B OOJIACTH TEOPUHM U MPAKTHUYECKUX
MPUJIOKEHUN XUMHM, TMOMOTalOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U
JUYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBA3AHHBIX C XUMHUEWU, KPUTUUECKH OCMBICINBATH
MH(pOpMALINIO U PUMEHSITH €€ IJI MOMOJHEHUs 3HAHUHN, PEIICHUS] UHTEIIEKTYalIbHBIX
1 DKCIEPUMEHTAIBHBIX MCCIENOBATEIbCKUX 3a1ad. B 1menoMm coaepkaHue ydeOHOro
npeamMera «XuMUs» JaHHOTO YPOBHS M3YUYEHHS OPUEHTUPOBAHO Ha (POPMHUpPOBAHUE Y
o0ydJaromuxcs MHUPOBO33PEHUYECKOW OCHOBBI I MOHMMaHUA (HUIOCOPCKUX HIEH,
TaKuX KaK: MaTepUaIbHOE €IUHCTBO HEOPraHWYECKOr0 W OPraHWYeCKOro Mupa,
00YCJIOBJIEHHOCTh CBOMCTB BEIIECTB HMX COCTABOM U CTPOCHUEM, I103HABAEMOCTh
MPUPOJIHBIX SBJICHUN MYTEM SKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUHI MEXKITY HOBBIMU
dakTaMu U TEOPETHUYECKUMH MPEINOChUIKAMH, OCO3HAHUE POJM XUMHUU B PELICHUH
AKOJIOTUUECKUX TPoOJeM, a Takxke MpoliieM cOepexeHus dHEPreTUYeCKUuX pecypcos,
CBIPbsI, CO3/IaHUsI HOBBIX TEXHOJOTUI U MaTEpPUAJIOB.

B mutane pemieHust 3a1a4 BOCIIUTAHMS, PA3BUTHS W COLMAIU3AIMUA O0YyJarOITUXCS
NPUHATBIE TPOrpaMMON 10 XUMHUU TIOAXOJbl K ONPEACIICHUIO COJACpKaHUs U
MOCTPOSHUSI TPeaAMETa MPEeAyCMATPUBAIOT (HOPMUPOBAHNE YHUBEPCAIBHBIX YYCOHBIX
NEeUCTBHM, HUMEKIMMUX 0a30BO€ 3HAYCHHE ISl PA3IUYHBIX BHJOB JICSITEIBLHOCTH:
penieHus: mpooOsieM, MOoMcKa, aHalu3a U 00pabOoTKM MH(MOpPMAIUU, HEOOXOAUMBIX IS
OpUOOpETeHHUsT  ONbITA  MPAKTUYECKOW W HMCCIENOBATEIbCKON  JI€ATeNbHOCTH,
3aHUMAOIIEH BaXKHOE MECTO B ITIO3HAHUU XUMHUH.

B npaktuke mnpenogaBaHusi XMMHUM KakK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CpeaHEro ooOIiero oOpa3oBaHMs, MPU ONPEEIICHUU
COZEpKATEbHOW XapaKTEPUCTUKH LEJIe W3y4yeHHs] TMpeaMeTa HalpaBJICHHEM
NEPBOCTENICHHON 3HAYMMOCTU TPAIULMOHHO TpU3HaéTca (OPMHPOBAHHE OCHOB
XUMHYECKOM HAyKd Kak o0OJIaCTMU COBPEMEHHOI'O0 €CTECTBO3HAHUSA, IPAKTUYECKOMN
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJbTypbl. C
METOJAMYECKOM TOYKH 3pECHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIEH H3YyYCHUS
IpeMETA SIBJIETCS BIIOJIHE ONPABJAAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUsl TJIABHBIMU IEISIMU U3Y4YEHHUS MpeaMeTra
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 k1) sBAsIIOTCSA:

e (opMHUPOBAHUE CHCTEMbl XUMHUYCCKUX 3HAHUN KaK Ba)KHEUIECH COCTABIISAIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHUpAa, B OCHOBE KOTOPOM JIeKaT KIIFOYEBBIC
NOHSTH, PyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKa HAYKH,

YCBOEHHUE u MMOHUMaHHE CYILLIHOCTHU JOCTYTHBIX 00001IeHMI
MHUPOBO33PEHUYECKOI0 XapaKTepa, O3HAKOMJIEHHWE C HCTOpPHEH HX pa3BUTUA U
CTaHOBJICHUS;

e (QopmupoBaHre W pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS
BEIIECTB U XMUMHUYECKUX PEAKIHM, HEOOXOIUMBIX i MPUOOPETEHUS] YMEHHI
OPUEHTHUPOBATHCA B MUPE BEIIECTB U XUMUYECKUX SIBIICHUN, UMEIOIINX MECTO B
MPUPOAE, B MPAKTUYECKOW U MOBCEIHEBHOW KU3HU;



e pa3BUTHE YMEHHH U CHOCOOOB AESITETBHOCTH, CBSI3aHHBIX C HAONIONECHUEM H
OO0BSICHEHHEM XUMUYECKOTO IKCIEPUMEHTa, COOMIOACHIEM TIPaBU 0€30MacHOTO
oOpallieHusl ¢ BEUIECTBAMM.

Hapsany ¢ atum, coaepkaTelbHas XapaKTepUCTHKA IIeNed W 3a1ad HU3ydCHHs
npeaMeTa B IMporpaMMe MO XMMHHM YTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBHU C
HOBBIMH TPHOPUTETAMH B CHCTEME CcpefaHero obmiero obOpaszoBanusi. CerogHs B
MpenoJaBaHUl XMMUU B OOJIbIIEH CTENEeHH OTAAETCS MPEANOYTEHHE MPAKTHUYECKOU
KOMIIOHEHTE COJIep:KaHusi OOydeHHs, OpUEHTHPOBAHHONW Ha TOJTOTOBKY BBITYCKHUKA
o01ieo0pa3oBaTeibHONM  OpraHU3alluy, BIAJCIONIEr0O HE Ha0OpoM 3HaHUM, a
(YHKIIMOHAIBHON TpPaMOTHOCTBIO, TO €CTh CHOCOOAMHM W YMEHHUSMU aKTUBHOTO
NOJTYYCHUS 3HAHUH M IPUMEHEHUS X B PCATbHOM JKU3HM VIS PEIICHUS MPAKTHYSCKUX
3a/ay.

B cBs3u ¢ 3TUM Tpu M3y4YeHHH TpeaMeTa «XHMHS» AOMUHHUPYIOIEe 3HAYCHUE
NprOOPETAIOT TaKKE LIEH U 33aJ1a4H, KaK:

ajanranus OoOydJarmUXcss K YCIOBUSM JTWHAMHYHO pAa3BUBAIOIICTOCS MUPA,
GopMupoBaHUE UHTEIUICKTYaIbHO PAa3BUTON JHMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYJIHHUYECTBY, CAMOCTOSITEIbHOMY NMPUHSITHIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX
’KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMH M MX TPHUMCHCHHUEM;

dopmMupoBaHUe y 00YJaIOMIMXCS KITFOUEBHIX HABBIKOB (KITIOYEBBIX KOMITCTEHITUH),
UMEIOIMX YHUBEPCATBHOE 3HAUYCHHUE ISl Pa3jIMYHbIX BHUJIOB JEATEIHLHOCTH: PEIICHUS
npoOjeM, TIOMCKa, aHaimm3a U o00paboTku uHOpMaMK, HEOOXOAUMBIX IS
NpUOOPETEHUS OMbITA JEATETbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B IMO3HAHUU
XUMHH, a TaKXkKe I OLUEHKH C TMO3UIMH HKOJOTMYECKOr O€30MacHOCTH XapakTepa
BJIMSTHUSL BEIIECTB M XMMHUYECKHX IPOIECCOB HA OPraHWU3M YeJIOBEKa U MPUPOJHYIO
cpeny;

pa3BUTHE TO3HABATEIBHBIX HWHTEPECOB, MHTEIUIEKTYalbHBIX M TBOPYECKUX
CITOCOOHOCTEH OO0YYarOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEIIBHO IMPUOOPETaTh HOBHIS
3HaHMSI TI0 XMMHUU B COOTBETCTBHM C >KM3HEHHBIMH TOTPEOHOCTSIMH, HCIOJIb30BAaTh
COBpEMEHHbIE HH(OpPMAIMOHHBIE TEXHOJIOTHUM JJIA TOWCKa W aHaiu3a y4eOHOU u
HAyYHO-TIOMYJISIPHON MH(DOPMAIIUU XUMHYECKOTO COJIEP KAHMS;

(GopMupoBaHuEe U Pa3BUTHE y OOYYAIOIIMXCS ACCOLMATHBHOTO U JIOTMYECKOIO
MBILUICHNS, HaOJIIOAATeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOIUMBI, B YACTHOCTH, TMpPHU IUIAHUPOBAHUU U TPOBEACHUH XUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIMTaHWE y  oOydarommxcsi  yOeXAEHHOCTM B  T'yMaHHCTUYECKOU
HAMPaBICHHOCTH XWMHH, €€ BaXXHOW pOJIM B PEHICHUH TJIOOANIBHBIX MPOOIEM
palMOHANBHOTO TMPUPOJOINONb30BAHMS, TOMOJHEHUSI JHEPIeTUYECKUX PECYpPCOB U
COXpaHEHHUs TMPHUPOJHOTO pPABHOBECHUSA, OCO3HAHHS HEOOXOAMMOCTH OEpeXHOro
OTHOLIEHUS K TPUPOJE U CBOEMY 3JI0pPOBbIO, a Takke MPHOOPETEHUsI OmbITa
WCIIOJIb30BAHUSl TIOMYYCHHBIX 3HAHWUM I TPUHITHS TPAMOTHBIX PEIICHWH B
CUTYaIUSX, CBA3aHHBIX C XHMHUYECCKIUMU SBIICHUSIMH.



B yueObHOM miane cpemHero ooOmiero oOpazoBaHusl MpeaMET «XUMUs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHON 00mactn « ECTeCTBEHHO-HayYHBIE TIPEIMETHI.

OO1iee yuCinO 4acoB, OTBEAEHHBIX JJISI M3YyYEHHUS XUMHUHU, Ha 0a30BOM YypOBHE
cpeaHero odiiero odpazoBaHusi, coctapisier 68 yacoB: B 10 kimacce — 34 yvaca (1 gac B
Henemo), B 11 kmacce — 34 gaca (1 gac B Heneno).



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer opraHnyeckor XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAYEHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYeCcKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKAas CBA3b B
OpPraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl H3yYEHHS BEUIECTB M HX INPEBpAllCHUM:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
OINMCAaHUE IEMOHCTPALIMOHHBIX OIIBITOB I10 IPEBPAILLCHUI0 OPTAHUYECKUX BELIECTB
[IpU HarpeBaHuu (TUIaBJIeHUEe, OOYTIIMBAaHUE U TOPEHHE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIIINE TPEACTABUTENN ajJKaHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUU, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, FTOMOJIOTUYECKUIN psll. ALETUIIEH
— MPOCTEMIINK NPEICTABUTEIb AJKHHOB: COCTaB, CTPOCHHE, (PHU3UYECKUE WU
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (QU3MUYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUS), MMOJYYEHHE W NMPUMEHEHUe. 1omayor:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHOB. ['eHeTHMYecKas CBA3b MEXAY YIVIEBOJAOPOAAMH, IPUHAIEKAIIUMU K
Pa3IUYHBIM KIIACCAM.

[IpuponHble UCTOYHUKM YIIe€BOAOPOAOB. lIpupoaHbIi ra3 W IOIYTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUHM, KaTaquTH4ecKui), mnuponu3. I[IpoaykTel
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadOTKU.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yroap», MOJIENMpPOBAHME  MOJIEKYJ  YIJIEBOJOPONOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJHOIO BEIIECTBA WM MPOJIYKTAa PEAKIIMM [0 MU3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEaKIIUH).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOWCTBA (pEakiMu C aKTHUBHBIMH MeETaIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOJIA ¥ 3TAHOJIa HA OPTAaHU3M YEeJIOBEKaA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢usznueckre MW XUMHYECKHME CBOMCTBAa (B3aUMOJACHCTBHE CO MICIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
OopraHu3M 4enoBeka. [[puMeHeHune ruiepruHa u STUICHTJIUKOIIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢usnyeckne U XUMHYECKHE CBOWCTBA (pEakLUUU OKUCICHHS U BOCCTaHOBJICHUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3NUYECKHE U XUMUYECKHE CBOWCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepudukaiim), NoJydyeHue U MpUMEHEHHUE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [‘uaponus
c0HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMHUYECKHE CBOMCTBA  (B3aMMOJEHUCTBHE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepebdpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoo3bl.  Pu3nueckue M XUMHYECKHE CBOMCTBAa Kpaxmaya (THAPOIH3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHUEe W OINKCAaHUE JAEMOHCTPALMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, Kaue€CTBEHHbIE PEAKLUUU OJAHOATOMHBIX CIHMPTOB (OKUCIEHUE HTaHOJa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmeilcTBHE Kpaxmalia ¢ HOJIOM),
pOBEJICHNE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WJIM MPOJIYKTAa PEAKIIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKaniue OpraHndecKue COeqUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA AMUHOKHUCIOT (Ha MpUMeEpe TIMLMHA). buonornuyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSApPHbIE coenvHeHus. llepBuuHnas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl HM3YyYEHHs BEIIECTB M HMX IPEBPALLCHUN:
HaOJII0/ICHNE U ONKCAaHUE EMOHCTPALIMOHHBIX OMBITOB: JI€HATYypalus OelIKOB Ipu
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COEAUHEHUN —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAIbHBIE METO/Abl M3YyYEHHs BEIIECTB M MX NPEBPALLCHUN:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXIpeaAMETHBIX CBA3€U NPU U3YyUYEHUU OPraHUYECKON XUMUU B
10 xyacce OCYHIECTBISIETCS YE€pe3 HCIOJb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX IIOHATUH, TaK U IOHATUH, SABIAIOIIUXCA CUCTEMHBIMU JUISI OTAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAaYYHOI' O L{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHbIE MMOHATHUSA: SIBJIEHUE, HAYYHBIH (DAKT, rUNIOTE3a,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DSHEPruUs, Macca, aroM, DJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN YpOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (M3MUECKUE BEJIMUYUHBI U €IMHUIIBI UX U3MEPEHUS.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YriIeBOAbI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
pecypesl.

TexHonorus:: nUIIEBbIE MNPOAYKTbI, OCHOBBI pPAlMOHAJIBHOIO NUTAHUA,
MOIOIIUE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTepUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC
OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI XUMHU

XuMu4eckud anemMeHT. ATtoMm. SAapo aroma, HW30TOMNBL. JNEKTPOHHAs
000J1049Ka. DHEPreTUYSCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeleNieHus] 3JIEKTPOHOB MO opOUTaiIsiM B aTromax
AJIIEMEHTOB MEPBLIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOH(DUTYypaIHsi aTOMOB.

[Iepuonnuecknit 3akoH U Ilepronnueckas cucreMa XMUMUYECKUX SJIEMEHTOB
. . MenneneeBa. CBsi3b MepUOANYECKOr0 3aKkoHa U lleprnoanueckoil cUCTEMBI
xuMu4decknx 3neMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX OJJIEMEHTOB H
o0pa3yeMbIX MMM TMPOCTBIX U CIOKHBIX BEHIECTB IO TPyNIaM U TEPUOJAM.
3HavueHUe NEePUOINUECKOTO 3aKOHA B PA3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYECKass CBs3b. BHIBI XUMHUYECKON CBS3U
(KOBaJIEHTHAsI HEMOJISIPHASI M TOJIApHAsi, MOHHAs, MeTajuindeckas). MeXxaHUu3Mbl
oOpa3oBaHHsA KOBAJEHTHOM XUMUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHeiit). BopopoaHass cBs3b. BaneHTHOCTh. DNEKTPOOTPUIIATEITHHOCTD.
Crenenb okuciieHus. MIoHbI: KATUOHBI U AHUOHBL.



BemectBa  MOJIEKYISIpHOTO W HEMOJEKYJISPHOTO  CTPOCHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucremax. VICTUHHBIE W KOJJIOMAHBIE PaCTBOPBL.
MaccoBast 10Jisl BEIlIeCTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Homenxiatypa
HEOpPraHUYECKUX BellecTB. ['eHeTHyeckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K Pa3IUYHBIM KJ1accam.

Xumunueckas  peakums. Kimaccudpukanuss — XUMUYECKMX — peakuuii B
HEOPraHWYECKON M OpPraHMYECKOM XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMUUECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuur. XUMHYECKOe paBHOBecue. DaKTOPHI, BIMUSIONIME HA COCTOSHUE
xuMmmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas auccoryanus. CuiibHbIE U ciadbie 35ekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCTas, HEUTpabHas, IIEJIOUHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIBHBIE METOJbl HM3YUYEHMS BEIIECTB M WX MPEeBPaIlCHUIA:
neMoHcTpanusa taonui «llepuoandeckas cucrema xumuueckux siaementoB JI. U.
MeHnneneeBay, H3y4eHHE MOJeNield KPUCTAUIMUYECKUX PENIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEeHHUE MEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUM KaTalIU3aTOPa, OMPEACICHNUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO WHAUKATOpPA, pEakIuu HOHHOro oOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pa3audHbiX (akTOpOB HA CKOPOCTh
XUMHUYECKOU PEAKI[AN.

Pacuérurnle 3amaun.

Pacu€Ttel 1O ypaBHEHMSIM XMMHUYECKHX pEakiuil, B TOM 4YHUCIE
TEPMOXMMHUYECKUE PACUEThI, PACUETHl C HCIOJB30BAHUEM IOHATHS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemeramnel. Ilomoxxenne HemeraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemeHToB JI. M. MennueneeBa U O0COOCHHOCTH CTPOCHHUS aTOMOB.
du3nyYecKkue CBOMCTBA HEMETAIOB. AJIJIOTPONHUS HEMETalIoB (Ha mpuMmepe
KHCJIOpOoJIa, cephl, hocdopa u yriaeposa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimeponra M KpeMHHS) W HMX  COCIAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOAOPOJAHBIX COEUHEHUN ).

[IprMeHeHnEe BaXKHENIIINX HEMETAIUIOB U UX COCAMHECHUM.



Meramisl. Ilonoxenue merannosB B Ilepuoguyeckonl cucTeMe XUMHUUYECKHUX
sanemeHtoB JI. . MenaeneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
atomMoB MeTasuioB. O60mue ¢uznyeckue cpoicTBa MetaioB. CIuiaBbl METAILIOB.
DIEKTPOXUMUYECKUH Pl HANIPSYKEHUM METAIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJJIOB (HATpUM, Kalul, KaJblIUMH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJIE30, ME/Ib) U UX COCTUHCHUH.

OO6mue crocoObl Moay4yeHUs: MeTauioB. I[IpuMeHeHHe MeTalioB B OBITY U
TEXHHUKE.

ODKCNIEPUMEHTAIBHBIE METOJbl M3YUYCHHS BEIIECTB W WX NPEBPAILCHUN:
U3y4YeHUEe KOJIIEKIMU «MeTaibl U CIUIaBbl», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe W OIUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOpaMu
KHUCJIOT U IIeJIouei, KaueCTBEHHbIC PEAKIIMU Ha KATHOHBI METAIIJIOB).

PacuétHrie 3agaun.

Pacuétel Maccel BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIUU, €CITU OJTHO
U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumum B o0OecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON M MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/aX MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss 00 OOMMX HAyYHBIX MNPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS] BaXKHEUIIINX BELIECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWILINE CTPOUTEIIbHBIC
Marepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Marepuanbl Uil JIEKTPOHUKM, HAHOMATEpHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ynoOpeHus.

XuMHUsST U 3J0pOBbE YEJIOBEKA: IPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MIOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanmmst  MeXNpeaMETHBIX  CBA3€H TpW  HW3ydyeHUW oOmed u
HEOpPraHW4YEeCKOM XMMUHU B 11 Kiacce OCyIIECTBIISIETCA YE€pE3 MCIOIB30BAHUE KaK
OoOIUX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUAN, SBJISIONUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUTOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCu(pUKalus, TM[ePUOJUYHOCTb, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, SIBJICHHUE.



dusnka: MaTepus, SHEPTUS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, WOH,
H30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpaIbl, TOPHBIC TIOPOJIBI, MOJIE3HBIC UCKOMAEMbIC, TOILIUBO,
PECYpCHI.

TexHoMOrus: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsI, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MaTePUAJIOB, CEIBCKOXO3SMCTBCHHOE IPOM3BOACTBO, ITHIIEBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHUX TMPEnapaTroB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUaJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM cpeaHero oOiiero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-ACSATEIBHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKONW Tpa)KAaHCKOW WJICHTHYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEJIBHOCTH U CaMOOIIPEACIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYaIOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
eI U CTPOUTD KU3HEHHbBIC TJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMu POCCHUICKOTO TPa)XIAHCKOTO OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pEe3yNIbTaThl OCBOCHHUS TMpeaMeTra «XHMUS» OTpaXKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTHUYECKOW JESITEIbHOCTH
OOy4JarommXCcs M0 peau3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KECHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTAaBICHUS O COLMAIbHBIX HOPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATEIbHBIX 3aJlay, BHIMIOJIHECHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbIX BUJOB YU€OHOU IEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECcCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPENOBBIX JIOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIlMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHHUS, OPUCHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJCHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOBOro MW 0Oe3omacHoro o0pasa JKHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAHUSI UEHHOCTU MPaBUJI HWHAUBUAYAJbHOIO M  KOJUIEKTUBHOIO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOMIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEIAHBIX MPUBBIYCK (yMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIEA0BATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM H JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUECHHIO Mpodeccuil pa3auyHoro pojaa, B TOM
YuCjie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;

YBaXXEHUS K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIbHOW TpaeKTOpUHU
oOpazoBanus, Oyaymed mnpodeccun M peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHoCcTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHMS

AKOJIOTUYECKHU 11eJI€CO00Pa3HOr0 OTHONIEHUS K MPUPOJE, KaK HUCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3eMJIE;

MOHUMAaHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATIbHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BAHUS JOCTWXKEHUM XUMHH IS
peIIeHrs BOMPOCOB PAIMOHATIBHOTO MPUPOAOTIOIB30BAHNS,

AKTUBHOTO HEMPUATHS JICUCTBUN, NPUHOCSAIIUX Bpel OKpYKarouen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATH UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH AKOJIOTMYECKOU HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHUKATUBHOM M COLMAJIBHOMN
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemooouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKU;

NOHUMAaHHS CHeNM(UKA XUMUM KaK HayKd, OCO3HaHHUA €€ pOJIu B
(bopMHUpPOBAaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuH TMpoOJIeM COXpaHCHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxa€HHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HANpaBIIEHHOCTH W BaXHOM pOJIU B
CO3/IJaHUM HOBOW 0a3bl MaTepUadbHON KYJIbTYpPhl, PEHICHUH TI100aTbHBIX IPOOIEM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUCHUH YCIOBUI
VCHEIIHOTO TPyAa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXKIOTO UJICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: IOHUMAaHUs CYUIHOCTH METOJ0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIIOJIb30BATh



MOJIy4aeMble 3HAHMS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPYXAOUIEro MUpa H
MPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB UM MMEIOUIMXCS JaHHBIX C LENbI0 TMOJyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

UHTEpeca K TIO3HAHUIO U UCCIIEI0BATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUU 1O XUMHUU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSAM TpyJa B pa3iMuHbIX cepax MpodhecCHoHATbHOM
JEeSTENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTaHpeﬂMeTHBIe PE3yIbTaTbl OCBOCHMUA y‘l€6HOI‘O nmpeamMeTa «XuUMHUSI» HA
YPOBHEC CPCAHCTO O6HICFO 06pa3013aH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA o6yqa1011114xcs{
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€HayT{HBIC IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTD Hay‘IHOﬁ KapTHHBI MHpA H CHCHI/I(l)I/IKy MCTOAOB IIO3HAHUA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, DHEPIrUA, ABJIICHUC,
Imponecc, CuCTeMa, HaquBIﬁ (i)aKT, IMPUHIHII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U IlpyrI/IG);

YHUBCPCAJIBHBIC y‘-I€6HBI€ HGﬁCTBHﬂ (HO3HaBaTCJIBHBI€, KOMMYHUKAaTHBHBIC,

PETYISATUBHBIC), o0ecrieunBaroIue dbopmupoBaHue (G yHKITMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBLHOM KOMIIETCHIIMH 00YJarOIInXCs;
CITOCOOHOCTH o0ydJaromuxcs HCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS M yHUBEpPCAJIbHBIC ydeOHBIE
JEVCTBUS B IIO3HABATEIILHOW M COLIMATILHOM MPAKTHUKE.

MertanpeagMeTHbIE PE3yiabTaThl OTPAXaroT OBJIAJCHUE YHHBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCIbHBIMH, KOMMYHUKATHBHBIMA W PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HABaTeJbHBIMH
JeUCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W aKTyaJU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPENICNIATh LEIN JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJICHHBIMU LESIMU;

HCTIOJIb30BAaTh MPU OCBOCHWUH 3HAHWM MPUEMBI JOTMYECKOIO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATHh UX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTIAEIbHBIX (PaKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU I KJIAacCUPUKAIMU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTaHABIMBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY HU3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE paCCyXJIeHUs (MHAYKTHUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITE 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTpPUBAEMbIX
SBJICHUAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKITIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCIIOJIB3YEMbIE B XUMUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XuUMHUUeckas QopMmysa, ypaBHEHHE XUMHUYECKOU
peakiuu — TPHU PEIICHHH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHSITh HA3BAHHBIC MOJICJIBHBIE MPEICTABICHUS JJIs1 BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYa€MBbIX BEIIECTB U XUMUUYECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJI0B HAYYHOIO MO3HAHUS BEHIECTB M XUMHUUYECKHX
pEeaKLHnii;

(dbopMynHpoOBaThH LIETU U 33a/1a4U UCCIIEI0BAHUSA, UCTIOIh30BATh MTOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBHI JJisi (DOPMUPOBAHUS TUNOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHHWS M MPOBEACHUS
YUYEHUUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIOAaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OPMYITUPOBATH
000011IeHNS ¥ BBIBOJIbI OTHOCUTEJIHLHO JIOCTOBEPHOCTH PE3YJIHLTATOB HCCIIEOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIENOBATEIbCKOM UM  TPOEKTHOMU
JESTENBHOCTH, TPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOUMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3ajayd, MPUMEHEHUIO PAa3IUYHBIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MONYJISIpHAsT JUTEpaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPAaBOYHbIE [OCOOUS,
pecypcel MlHTEpHETA), aHATM3UPOBaTh WH(OPMAIUIO PA3IUYHBIX BUIOB M (HOPM
MpeACTaBICHUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCTb;



dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3TUYHBIE METOJIBI MPHU TOUCKE U
orObope wuHpoOpManuu, HEOOXOAMMON Jis BBIMIOJHEHUS y4eOHBIX 3ajad
ONPEIEIIEHHOTO TUIIA;

MpuoOpeTaTh OMbBIT HCMHOIB30BaHUS MH(OOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3IMYHbIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMANbHYIO  (GOpMYy  MPEICTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KadyeCTBE CpEACTBA Mpu pabore ¢
XUMUYECKOW WHOOpMalMe: TPUMEHITh MEXNpeaIMeTHble ((pu3ndeckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00peBUATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HATJISITHOCTH.

OBJjaieHNe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU J1€iCTBUSIMU:

3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX/JIaeMOM TEMbI B XOJ€ Iuajora u/uiu
JTUCKYCCUM,  BBICKa3blBaTh  HWACH, (POPMYJIUPOBATH CBOU  MPEJIOKEHHS
OTHOCHUTEJIPHO BBITMIOJTHEHMSI TIPEIJIOKEHHOMN 3a/1a4H;

BBICTYNAaTh C MPE3CHTAIMEeH pe3yJbTaTOB IMO3HABATEIbHOW JESATEILHOCTH,
MOJIYYEHHBIX CAaMOCTOSITEILHO HJI COBMECTHO CO CBEPCTHUKAMU MPHU BBIMOTHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPAKTUYECKONH pabOThl MO UCCIIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPOoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MPOBEIEHHBIX HUCCIIENOBAHUNA MYTEM COTJIACOBAaHUSA TO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHUSIMHU.

OBiajieHUe YHUBEPCATBHBIMH PEeryJSTHBHBIMHU NeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO IO3HABATEIBHYIO
NESTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOAUMOCTH KOPPEKTUPOBATh MpejIaracMblii  aJITOPUTM JICUCTBUU TIPHU
BBITIOJTHEHUW Y4YEeOHBIX M UCCIENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haubosee
b (eKTUBHBIN Ccrmoco0 WX pemieHus ¢ Y4€TOM TOJYyYeHUS HOBBIX 3HAHHH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILIECTBIIITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOaHaIu3a
Y CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XHMHSI»
OTpa)XaroT:

chopMHUPOBAHHOCTh  MOPEACTABICHUM O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa, pPOJA XUMHUU B TO3HAHUM SIBJICHUM



npuposibl, B  (GOPMUPOBAHUU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsi pEIICHUS MPAKTUYECKUX 3a7a
M DKOJOTUYECKU OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBbIO M MPUPOIHOM
cpene;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HAaHMM, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIONINE TOHATUS (XUMUYECKUN DJIEMEHT, arToM, JJEKTPOHHAas
000JI04YKa aTromMa, MOJIEKYJIa, BaJIEHTHOCTb, JIEKTPOOTPULIATENbHOCTD, XUMUYECKas
CBSI3b, CTPYKTypHasi gopmyina (pa3BépHyTas U COKpall€HHAs), MOJb, MOJISIpHas
Macca, MOJSIpHBI 00BEM, YIVIEpOAHBIM CKelleT, (YHKIHMOHAIbHAs TpyImia,
pajuKall, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YTJIEBOJIOPOIHI,
KHUCTIOPOJ W a30TCOJAEpKAIllMe COEIUHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannuyeckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUECKHE 3HAHWMS,
JeXalue B OCHOBE TMOHMMAaHUsA MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCTOJB30BAaHUN BAXKHEHUIIMX OPraHUYECKUX BEIIECTB B OBITY H
PAKTUYECKOU EeSITEIHHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUW BBISBISITh XapaKTEpHbIE IMPU3HAKU TMOHATHA,
YCTaHABIMBATh MX B3aUMOCBSI3b, MCIIOIB30BATh COOTBETCTBYIOIINUE MOHSATHUS TPH
ONKMCAHUM COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHMYeCKUX COCAMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIH30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn  OpraHMYecKMX BEIIECTB M ypPAaBHEHMH XHWMHUYECKHX PEaKIIH,
W3rOTaBIMBATh MOJEIN MOJIEKYJl OPTaHMYECKUX BEIIECTB ISl WILTIOCTPAIUU UX
XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAIJIC)KHOCTh HU3YyYEHHBIX
OpraHWYECKUX BEHIECTB IO UX COCTaBy U CTPOEHUIO K OINpEeIeIEHHOMY
KJIAcCy/Tpynne COoeAuHEHU (yrieBOAOPOMAbI, KHUCIOPOJI U a30TCOoJepKallue
COEIMHEHUS, BBICOKOMOJIEKYJSIPHbIE COEJUHEHHUS), J1aBaTh UM Ha3BaHUS IIO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATILHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEILIECTB (ITHICH, NPOIWICH, AaleTUJIEH,
STWJICHTJINKOJb, TIHIEPUH, (EeHON, (opMaIbAeTH I, areTalbJIeTHI, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTE€APUHOBAsI KUCIIOTA, IITH0K03a,
bpyKTO3a, Kpaxmar, eJIT0a03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XUMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);



c(hOpMUPOBAHHOCTh YMEHUSI NPUMEHATHh IMOJOXKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemecTB A. M. BytnepoBa /st 00bICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAHEHHS MAacChl BEILIECTB;

c(OpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEpU30BaTh  COCTaB,  CTPOCHHE,
dbu3nYecKkue M XMMHMYECKHE CBOWCTBA TUIMYHBIX NPEACTaBUTENEH pa3IUUHBIX
KJIACCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, aleTUJIEH,
Oyranuen-1,3, metmwnOyraauen-1,3, OeH30J, METAaHOJ], STAaHOJ, STUJICHIJIMKOJb,
TJIMIEpUH, (EHOJ, alleTalbJIeTHl, MypaBbUHAsE M YKCyCHasi KHCJIOTHI, TJIOKO3a,
Kpaxmall, eJITI0103a, aMUHOYKCYCHAsl KUCJI0Ta), WJUTFOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMU ypPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIUN C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh UCTOUYHUKHU YTIIEBOIOPOHOTO
Chlpbsi  (He(QTb, NTPHUPOAHBIA Ta3, Yroyib), CHOCOOBI HX MepepaboOTKU W
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS TI0 XUMHUYECCKUM
ypaBHEHUSM (Macchl, 00BEMA, KOIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTa
peakiMu 1O W3BECTHBIM Macce, 00BhEMY, KOJWYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WJIA MPOAYKTOB PEAKITUH);

c(OpMHPOBAHHOCTh YMEHMH BIAJIETh CHUCTEMOW 3HAHMM 00 OCHOBHBIX
METOJIaX HayYHOTO MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUECHUU BEIIECTB U
XUMHUYECKUX SIBIICHUN (HaOJII0JIeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETTUPOBAHNUE),
UCIIOJIb30BaTh CHCTEMHBIE XUMHUYECKHWE 3HAHUS JJId TPUHATUS PEIICHUA B
KOHKPETHBIX JKM3HEHHBIX CUTYyallusiX, CBSI3aHHBIX C BEIIECTBAMH U UX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUU COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUECKOU
NOCYJIOH W Ja00paTOpHBIM O00OpYyJAOBaHHMEM, a TaKXKe IIpaBUjia OOpAIICHHUS C
BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
AKCIIEPUMEHT (TIPEeBpaIeHUs OPTaHUYECKUX BEUIECTB MIPU HArPEBAHUHU, TIOTyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUE€CTBEHHBIE PEAKIMU OpPraHMYeCKUX
BEIIECTB, JCHATYypaIis OENKOB MpH HArpeBaHWU, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBMHM C TMpaBWJIAMU TEXHUKH OE€30MaCHOCTH TpU OOpamieHuu C
BEIIECTBAMU U J1a0OpaTOPHBIM OOOpPYAOBAaHHWEM, TMPEACTABIATh PE3YIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyITUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YIIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKH AaAHAIM3UPOBATH XUMHUYECKYIO
nHpOpMalMIO, TMOJIYy4aeMyl U3 pPa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOMU
uHopmanuu, IHTEpHET U Apyrux);



chOpMUPOBAaHHOCTh  YMEHHMH  coOJoAaTh  IpaBuja  AKOJOTHYECKHU
LeJIecCO00pa3HOro TMOBEAEHUs B OBITY M TPYIOBOM JEATEIBHOCTH B LEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3JEHUCTBUS HA UBBIE OPraHU3MBbI OIpPEAEIEHHBIX OPTraHUYECKUX
BEILIECTB, MOHMMas cMbica mnokazarens [IJIK, moscHsaTh Ha mpumepax crocoObI
YMEHBIICHUS] W MPEJOTBPALIEHUST HX BPEIHOTO BO3JAEHCTBUS Ha OpPraHU3M
YEJI0BEKA;

JUIsl 0Oy4YaroIIMUXCs C OTPAHMYEHHBIMU BO3MOXXHOCTSIMU 370pPOBbS: YMEHHE
OPUMEHSTh 3HAaHHUA 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL  CIEeNbIX W Cla0OBUIALIIMX OOYyYalOUIUXCs: YMEHHUE MCHOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy obOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.
11 KJIJACC

[IpeamerHbie pe3ynabTaThl OCBOeHUsSI Kypca «OOIias W HeopraHudeckas
XUMUS» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TIPEACTABICHHH: O XUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUM B TO3HAHUU SBJICHUU
Opupoabl, B  (GOPMHUPOBAHMU MBIIUICHUS U KyJbTYPhl JIMYHOCTH, €&
(G YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs MPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U MPUPOJTHOM
cpene;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJICKTPOHHBIC OPOWTAIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJIIPHBIA OO0BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOIHAs ), KpUCTAIMYECKAs pelIéTKa,
TANBl ~ XAMUYECKUX  PEAKIMHA, PacTBOP, DJICKTPOJUTHI, HEIIEKTPOJIHUTHI,
BJICKTPOJIMTHYECKAsT JIUCCOLMALNS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOW pPEaKIMyd, XUMHUYECKOE PaBHOBECHE); TEOPUHU M 3aKOHBI (TEOpus
BJICKTPOJIMTHYECKON aucconumanuu, nepuoandeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPALCHUS SHEPTUU
MpY XUMHYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUN S3bIK XHUMHHU,
MHUPOBO33PEHUYECKHUE 3HAHHUS, JIEKAIIME B OCHOBE IOHUMAHUS MPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYSCKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U O€30MaCHOM HCTOJIb30BAHUN BOXKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTHYECKOM JACATCIIBHOCTH YEIOBEKA;



c(OpMHUPOBAHHOCTh YMEHHMI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHAaBIIMBaTh WX B3aUMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUSA INPU
ONMCAHUN HEOPTAHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;

c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIB30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
cocTtaBlieHUs (GOpMyd BEUIECTB M  ypPaBHEHMH XHMHMYECKHX  pEaKIHi,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbId Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTh, HETalIEHasl U3BECTh, IUThEBAs COJA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN OMPEACNATh BaJEHTHOCTh U CTENEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOMN
CBs3M (KOBaJ€HTHAasl, MOHHAs, METaJNIMYECKasi, BOJOPOHASI) B COCTUHEHUSX, THI
KPUCTAINTMYECKON pEETK KOHKPETHOI'O BellecTBa (aTOMHas, MOJEKYJspHasd,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJIHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOpPraHMYECKUX BEIIECTB IO MX COCTaBy K OMNpeneiaEéHHOMY Kiaccy/rpymnre
COEIMHEHUM (IPOCThIE BEIIECTBA — METAJIBI U HEMETAJUJIbl, OKCHJIbI, OCHOBAHMS,
KHACTIOTHI, aM(OTEPHBIE THUIPOKCUBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH PAaCKpBIBaTh CMBICI MEPUOIUYECKOTO 3aKoHa /.
. MenneneeBa U A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOILYI0, OOBSICHUTEIBHYIO
U IPOTHOCTUYECKYIO (PYHKIUH;

c(OpPMUPOBAHHOCTh YMEHMHM XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XMMHU4YECKUX djeMeHTOB 14 mnepuonos Ilepnoanyeckoid CUCTEMBI
xuMuueckux djementoB JI. M. MenneneeBa, MCIOIb3ys MOHATHSA «S-, P-, d-
AJIIEKTPOHHBIE opoutanm, «OQHEPreTUYECKue YPOBHUY, OOBSICHSTH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMHUYECKHUX DJIEMEHTOB U UX COCIMHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHYECKUX 3y1eMeHTOB 1. M.
Menpaeneena;

cOpMUPOBAHHOCTh ~YMEHHUI  XapakTepu3oBaTh (OMHCHIBaTh)  0OIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKMX  BEUIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSA3M MEXKAY HEOPraHUYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(UIMPOBATh XUMHUYECKUE DPEAKIMU 10
pa3IUMYHBIM NPHU3HAKaM (YUCIIy M COCTaBy pEarupyroulux BELIECTB, TEIIOBOMY
3 deKTy peakiuu, W3MEHEHUIO CTETEeHEH OKHUCICHHS 3JIE€MEHTOB, 0OpaTUMOCTH
peaklny, y4acTUIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBJISATh YPAaBHEHUS DPEAKIHMHA pa3imMyHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIM MOHHOTO OOMEHa, YYUThIBas
YCJIOBHS, ITPH KOTOPBIX ITH PEAKIIMU UAYT IO KOHLA;



c(hOpPMHPOBAHHOCTh yYMEHHH TMPOBOAUTH PEAKIMH, TOATBEPKIAIOIINC
KaueCTBEHHBI COCTaB PA3JIMYHBIX HEOPTaHWYECKHX BEIIECTB, PAaCIO3HABAThH
OTIBITHBIM ITYTEM WOHBI, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHHMYCCKUX
BCIIECTB;

c(OpPMHPOBAHHOCTh YMCHHMH  PAaCKpPhIBATh  CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTaHOBHUTEIIBHBIX PEAKIIUN IMOCPEIACTBOM COCTABIICHHUS DJIEKTPOHHOTO OayaHca
ATUX PEAKUN;

c(hOpPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUU OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHYESCKOTO0 PaBHOBECHSI
B 3aBUCUMOCTH OT BHEITHeTo Bo3aekcTBus (nmpuniun Jle [llatense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJIYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OONMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMax XUMHYECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOJAWTH BBIUHUCICHUS C HCIIOJIB30BAaHUEM
TOHSITHSI «MaccoBasi JIOJII BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Tra30B
IpH XUMHUYECKHX PEaKIMsIX, MacChl BEIIECTBA WM 00bEMA ra30B IO U3BECTHOMY
KOJIMYECTBY BEIICCTBA, MAcCe MJIM O00BEMY OJIHOTO M3 yYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUIOBOTO 3(¢eKTa peakiMi Ha OCHOBE 3aKOHOB COXPAHEHUSI MACChI
BEIIECTB, IPEBPALEHUSI U COXPAHEHUS YHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHUN COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
nocyAoi u JabopaTOpHBIM OOOpYAOBaHHMEM, a TaKkKe MpaBuiia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMU IO BBHIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh yMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (pa3okKEeHUE MEPOKCHAa BOJAOPOJIa B MPUCYTCTBUU KaTaaH3aTopa,
OTpEJICTICHHE Cpebl PACTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOTO
WHUKATOPa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOU pPEaKIluH,
peakuu MOHHOTO OOMEHa, KAa4yeCTBEHHBIE peakIMu Ha cyinbdaT-, KapOoHAT- H
XJIOPHU/I-aHUOHBI, HA KATUOH aMMOHHUS, PEIIEHUE AKCIEPUMEHTAIbHBIX 3a7a4 I10
temaM «Metamibel» U «HemeTamasl») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIleHUH C BEIIeCTBAMU M JaOOPaTOPHBIM 000PYIOBAHUEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX peakinuii u (HOPMYITUPOBATH BBHIBOJBI HA OCHOBE
ATUX PE3YNIHTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAIMIO, TONy4aeMyK) U3 pPa3HBIX WCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);



chOpMUPOBAHHOCTh  YMEHHMH  coOJtoAaTh  MpaBUiia  SKOJIOTHYECKH
1enecooOpa3Horo MOBEJAEHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B UEIAX
COXPAHEHHUSI CBOETO 3/I0POBbsl M OKpPYXaIoIed MPUPOIHON Cpelbl, 0CO3HABATH
OMAaCHOCTh BO3CHCTBHS Ha KMBBbIE OPTaHU3MbI ONPECIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokazarenss [IJIK, mosicHATP Ha mnpuMepax CrmnocoObl YMEHBIICHUS U
MPEJOTBPAIICHUS UX BPEAHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKa;

JUIs 00yYaroIMXCsl ¢ OrPAHUYCHHBIMU BO3MOKHOCTSIMHM 3JIOPOBBSI: YMEHUE
MPUMEHSITh 3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METOJIaX ITO3HAHUSI BEIIECTB M
XUMUYECKUX SIBJICHUM;

JUISL  CIEeNbIX W CIa0OBUIAUIMX OOYyYarolUXCs: YMEHHE MCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemy oOo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHUS OPTaHNYECKNX COEOUHEHNI A 3 https://lesson.academy-
' p p 4 ' content.myschool.edu.ru/04/10
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 IIpenenbuble YIIEBOAOPOALI — AIKAHBI 2 https://lesson.academy-
' e yr JOPOA content.myschool.edu.ru/04/10
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 1 https://lesson.academy-
' aJIKaJINCHBI, aJIKUHBI content.myschool.edu.ru/04/10
2.3 ApoMaTHYECKUE YIIIEBOIOPOIEI 2 https://lesson.academy-
' P yr FIOPOA content.myschool.edu.ru/04/10
[IpupoiHbIE HCTOYHUKH YTIIEBOIOPOJIOB https://lesson.academy-
2.4 3 1
U UX mepepadboTKa content.myschool.edu.ru/04/10
Utoro no pazneny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeJuHeHust
https://lesson.academy-
3.1 Cruptel. ®enon 3
p content.myschool.edu.ru/04/10
3.9 Anpneruapl. KapOoHOBBIE KMCITOTHI. 7 1 https://lesson.academy-

CrnoxHble 3¢upbl

content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

https://lesson.academy-

3.3 YIIEBOIb! 3 content.myschool.edu.ru/04/10
Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1
https://lesson.academy-
4.1 AM LA .b
HHBL AMUHOKHCIIOTBL. bEITKH 3 content.myschool.edu.ru/04/10
Wroro mo pazueny 3
Paspgen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
https://lesson.academy-
51 I1 .K .B
JIACTMACCBL. RAYHYIH. BONOKHA 2 content.myschool.edu.ru/04/10
https://lesson.academy-
.2 B .
S oJlokHa 1 content.myschool.edu.ru/04/10
Hroro mo pazgeny 3
OBIIEE KOJIMYECTBO YACOB I10 35

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
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https://lesson.academy-content.myschool.edu.ru/04/10

11 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHHe pa3aesioB H TeM ¢ poBLIE
Ne i/ P Kourpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
1.1 u Ilepuoanueckas cucTeMa XUMHYECKHIX 3 https://lesson.academy-
' P content.myschool.edu.ru/04/11
anemenToB J. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpa3ue 4 https://lesson.academy-
' BEILIECTB content.myschool.edu.ru/04/11
https://lesson.academy-
1.3 X ecKHe pea 6 1 1
MMHHCECKHE peakitiH content.myschool.edu.ru/04/11
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
https://lesson.academy-
2.1 Me 6 1
TAILIbT content.myschool.edu.ru/04/11
https://lesson.academy-
2.2 Hewme 9 1 1
MCETaJLIBT content.myschool.edu.ru/04/11
23 CBsI3b HEOPraHUYECKUX U OPraHUYECKUX 5 https://lesson.academy-
' BEILECTB content.myschool.edu.ru/04/11
TITOro 1o Dasten 17 https://lesson.academy-
pasiely content.myschool.edu.ru/04/11
Pa3pen 3. Xumus u ;Ku3HbL
https://lesson.academy-
3.1 XUMHUA U KA3HD 4 1 P Y

content.myschool.edu.ru/04/11
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Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
N KounyecTBo yacoB 1 DJIeKTPOHHBbIE HU(PPOBHIE
0 ara
Tema ypoka Konrpoabubie | IIpakTHyeckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH S
padoTsI padoThbI pecypchl
[Ipeamer opraHn4ecKkoOi XUMHH, €€
1 BO3HUKHOBEHHE, PA3BUTHE U 1 https://lesson.academy-
P 03.09.2024 | content.myschool.edu.ru/04/10
3HAYCHUE
Teopust cTpoeHUsT OPTaHUIECKUX
2 coequaeHuit A. M. byrneposa, eé 1 https://lesson.academy-
5 - v DYLICPOBa, 10.09.2024 | content.myschool.edu.ru/04/10
OCHOBHBI€ TTOJIOKEHUS
[IpencraBnenue o Kinaccuuxanuu
OpraHMYECKUX BEIIECTB.
3 HomeHknaTypa (cucTeMaTHiecKas) 1 https://lesson.academy-
P 17.09.2024 | content.myschool.edu.ru/04/10
Y TPUBHAJIbHBIE HAa3BaHUS
OpraHUYECKUX BEILEeCTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://lesson.academy-
TOMOJIOTUYECKUH PsJT 24.09.2024 | content.myschool.edu.ru/04/10
5 Mertan u 3TaH — OpocTeuIme 1 https://lesson.academy-
MPEICTABUTEIN aJTKAaHOB 01.10.2024 | content.myschool.edu.ru/04/10
5 AJIKEHBI: COCTaB U CTPOCHHUE, 1 https://lesson.academy-
CBOMCTBa 08.10.2024 | content.myschool.edu.ru/04/10
DTUJIEH U IPOIUIIEH —
7 MPOCTEMIINE MPEACTAaBUTETN 1 hitps://lesson.academy-
P ped 15.10.2024 | content.myschool.edu.ru/04/10
AJIKEHOB
3 [IpakTuyeckas pabora Ne 1. 1 1 https://lesson.academy-
«Iloryuenue >TUICHA U U3y4EHUE 22.10.2024 | content.myschool.edu.ru/04/10
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€r0 CBOMCTB»

Anxanuensl. byraguen-1,3 u

https://lesson.academy-

Bopoponnas cBs3b

o metnrbyraaues-1,3. Hoxysenne 05.11.2024 | content.myschool.edu.ru/04/10
CUHTCTHYECKOTO KaydyKa ¥ PE3HHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH

10 CTPOEHMSI, TOMOJIOTHYECKHUM PALI. https://lesson.academy-
AleTuneH — MpoCTenIumii 12.11.2024 | content.myschool.edu.ru/04/10
MIPEJICTAaBUTENb ATKHHOB

11 Brrunciienus no ypaBHEHHUIO https://lesson.academy-
XUMUYECKON peaKiiuu 19.11.2024 | content.myschool.edu.ru/04/10

12 Apensl: 6€H30J1 U TOJIYOJI. https://lesson.academy-
ToKCHYHOCTH apeHOB 26.11.2024 | content.myschool.edu.ru/04/10
I'eneTnueckas cBs3b

13 YTJIEBOJIOPOJIOB, MPUHAIISKAIIHNX K https://lesson.academy-

03.12.2024 | content.myschool.edu.ru/04/10

Pa3IMYHBIM KJ1accaM

14 KonTtponbHas padoTa mo pasaery
«YTIeBOIOPOIABDY 10.12.2024
[IpupoaHble HCTOYHUKU

15 YTJIEBOJOPOJIOB: MPUPOIHBIN ra3 U https://lesson.academy-
HOIYTHBIE HEPTSHbIE Ta3bl, HEYTH U 17.12.2024 | content.myschool.edu.ru/04/10
MIPOJIYKTHI €€ mepepadoTKu
[IpupoaHble HCTOYHUKU

16 YIJI€BOJIOPOJOB: IPUPOAHBIN ra3 U https://lesson.academy-
MOMyTHBIE He(TAHBIE ra3bl, HEYTh U 24.12.2024 | content.myschool.edu.ru/04/10
MIPOIYKTHI €€ mepepadoTKu
[IpenenbHBIE OTHOATOMHBIE

17 CIUPTHI: METAHOJI U ATAHOL. https.fllesson.acadenty-

14.01.2025 | content.myschool.edu.ru/04/10
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MHOroaroMHsbI€ CIIUPTHI:

https://lesson.academy-

18
STUJICHIJIMKOJIb U TJIMLIEPUH 21.01.2025 | content.myschool.edu.ru/04/10
@DeHOJI: CTPOEHUE MOJIEKYIIBI,
19 (bu3HUecKre U XUMUICCKHE https://lesson.academy-
N 28.01.2025 | content.myschool.edu.ru/04/10
CBOWCTBa, MPUMCHCHHE
20 Anprieruibl: GopMaIbaeTua U https://lesson.academy-
aleTanbaeTu/I. AIIETOH 04.02.2025 | content.myschool.edu.ru/04/10
OHOOCHOBHBIE TIPE/ICTbHbBIC
21 KapOOHOBBIC KUCJIOThI: MypaBbUHAS https://lesson.academy-
P $MOP 11.02.2025 | content.myschool.edu.ru/04/10
M yKCyCHast
[IpakTueckas padora Ne 2.
22 «CBoMCTBa pacTBOpa YKCYCHOM https://lesson.academy-
P pa JKEY 18.02.2025 | content.myschool.edu.ru/04/10
KHCIIOTBI»
CreaprHOBas ¥ OJICUHOBAs
23 KHCJIOTBI, KaK IPEJACTAaBUTCIIH https://lesson.academy-
’ pei 25.02.2025 | content.myschool.edu.ru/04/10
BBICIITUX KaPOOHOBBIX KHCIIOT
MpE11a KaK COJTH BBICIITHAX
24 KapOOHOBBIX KHCJIOT, UX MOIOIIIEE https://lesson.academy-
P ’ H 04.03.2025 | content.myschool.edu.ru/04/10
JIeHCTBUE
CrnoxHbIe 3(OUPBI KaK MPOU3BOIHBIC
25 KapOOHOBBIX KHCIOT. I uapoans https://lesson.academy-
P e 11.03.2025 | content.myschool.edu.ru/04/10
CJIOKHBIX 3(hUpPOB
26 Kupbl: rusiposin3, npuMeHeHue, https://lesson.academy-
OMOIIOrMYECKask POJIb KUPOB 18.03.2025 | content.myschool.edu.ru/04/10
YrneBoasl: COCTaB,
97 kinaccupukanus. Baxueitmne https://lesson.academy-
MPEACTaBUTEINN: TIFOKO3a, 01.04.2025 | content.myschool.edu.ru/04/10

¢bpykTO3a, caxapo3a
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Kpaxman u nemnonosa kak

https://lesson.academy-

28 1
IIPUPOIHBIE OJIUMEPHI 08.04.2025 | content.myschool.edu.ru/04/10
KonTpoabHag padora 1o paszein
29 «Kncio 0I1CO pe KALLE pasaeny 1 https://lesson.academy-
POACOACPAATL 15.04.2025 | content.myschool.edu.ru/04/10
OpPraHU4eCKUe COCAMHCHHSDY
30 AMUHBI; METHJIAMUAH U aHUJINH 1 https://lesson.academy-
’ 22.04.2025 | content.myschool.edu.ru/04/10
AMUHOKHUCIIOTHI KaK aM(pOTepHbIE
31 OPraHU4eCKHE COEAMHEHUS, UX 1 https://lesson.academy-
OMOJIOTMYECKOE 3HAUECHHUE. 30.04.2025 | content.myschool.edu.ru/04/10
TlenTtuaer
32 benku kak nmpupoiHbIe 1 https://lesson.academy-
BBICOKOMOJIEKYJISIPHBIE COETMHEHUS 06.05.2025 | content.myschool.edu.ru/04/10
33 KourpoasHas pabora utoronas 1 https://lesson.academy-
P P ) 13.05.2025 | content.myschool.edu.ru/04/10
OCHOBHBIE METOIBI CHHTE3A
34 BBICOKOMOJICKYJISIPHBIX 1 https://lesson.academy-
coenunenuil. [lmactmaccel, 20.05.2025 | content.myschool.edu.ru/04/10
Kay4yKH, BOJIOKHA
OCHOBHBIE TIOHATHUS CUHTE3a
35 BBICOKOMOJIEKYJISIPHBIX 1 https://lesson.academy-
P 21.05.2025 | content.myschool.edu.ru/04/10
COEMHEHHE.
OBIIEE KOJIMYECTBO YACOB I10 35

I[TPOTPAMME
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11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 9acoB

Bcero

KonrtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

05.09.2024

[Iepnoanueckuit 3axoH u [leproauueckas
CUCTEMa XMMHUYECKUX 35eMeHToB JI. M.
MenneneeBa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUSI AaTOMOB

12.09.2024

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHYECKUX DJIEMEHTOB U X COeIUHEHUN
10 TPyMIaM U eproiaM. 3HaYCHHE
MEPUOANIECKOTO 3aKOHA U CHUCTEMBI
xuMudeckux daemenToB .. Meneneena B
Pa3BUTHUU HAYKH

19.09.2024

CTpOCHI/Ie BelllecTBa. XUMHUUeCKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. Boz[opolea;I CBA3b

26.09.2024

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BeniectBa
MOJICKYJIIPHOT'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

03.10.2024

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC

10.10.2024




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

17.10.2024

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

24.10.2024

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

07.11.2024

10

[IpakTuueckas padora Ne 1. «Biausaue
pa3auYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIIUN»

14.11.2024

11

DIeKTpouTHYeCcKas aucconuanus. [lonarue
0 BoJIopoiHOM Tiokasarene (PH) pacteopa.
Peakiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

21.11.2024

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIILHBIE
peakuuu. [lonarue o0 anekTponuse
pacIiaBoB U pacTBOPOB COJiei

28.11.2024

13

KontponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMUM»

05.12.2024

14

Mertaisl, ux nojoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OO1ue ¢puznyeckre cBONCTBa
METaJJIOB

12.12.2024




15

CrinaBel METAUIOB. DJIEKTPOXUMUYECKUI
PsAI HAIPSKEHUN METalIoB

19.12.2024

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIIMX
METaJUUIOB (HATPUH, KaJui, Kaablui, Maraui,
AIIOMHHMI) U UX COETMHEHUN

26.12.2024

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

09.01.2025

18

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
CcoeqUHEHNN

16.01.2025

19

[IpakTnueckas padota Ne 2. "Pemienue
SKCIEPUMEHTAJIbHBIX 33124 10 TeEME
«Mertamis»"

23.01.2025

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepuonnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB

30.01.2025

21

®u3nyecKue CBOMCTBAa HEMETAIIOB.
AJIOTpOIUS. HEMETAJUIOB (Ha IIpUMepe
KHCJIOpoJia, cepbl, hochopa u yriepoa)

06.02.2025

22

XHWMHYECKHE CBOMCTBA TAJIOT'C€HOB, CEPhI U
HUX COEINHEHNN

13.02.2025

23

XHUMHYECKUE CBOMCTBA a30Ta, hochopa u ux
COEUHEHNN

20.02.2025

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COeIUHEHUN

27.02.2025

25

O00011IeHrE U cUCTEMATU3ALUS 3HAHUI IO
teMe «Hemeramne». BeruucieHud mo
YPaBHCHUSM XUMUYECKUX PEAKIIUN U

06.03.2025




TEPMOXUMHUYECKUE PACUETEI

26

KonTtponsHas pabota o Temam «MeTasuibhy
n «Hemeramnsy/Beepoccuiickas
poBepoYHasi pabora

13.03.2025

27

[IpumeHeHne BaXKHENIINX HEMETAIUIOB U UX
CcoeqUHEHUN

20.03.2025

28

[IpakTnueckas padota Ne 3. «Pemienue
OKCIICPUMCHTAJIBHBIX 3aJja4 IO TEME
"Hemetanmsi"»

03.04.2025

29

Heopranunueckue u opraHnyeckue KUciaoThI.
Heopranunueckue u oprannueckue
OCHOBaHUS

10.04.2025

30

AmpoTepHbIe HEOpraHU4YeCKHUe U
OpraHM4ecKue coenuHeHus. ['eneTnueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

17.04.2025

31

Ponp xuMuu B 00ecIieueHuH YKOJI0THIECKO,
SHEPTreTUYECKOU U MUIIEBON O€3011aCHOCTH,
Pa3BUTUU METUITUHBI

24.04.2025

32

[IpencraBnenus: 06 0OIMMUX HAYYHBIX
MPHUHIMIIAX TPOMBIIIJICHHOTO MOJYYCeHUS
BAXHEHIINX BEIIECTB

07.05.2025

33

YenoBek B MHUPEC BCHICCTB U MAaTCPHUAJIOB

15.05.2025

34

Xumus u 310POBbLEC UCIIOBCKA

22.05.2025

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB WU.I'., Cnankos C.A.,

AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET
https://lesson.academy-content.myschool.edu.ru/04/10

https://lesson.academy-content.myschool.edu.ru/04/11



