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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMHUHM Ha YpPOBHE CpeaHEero oodiiero oOpa3oBaHHs pa3paboTaHa HA OCHOBE
®denepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoil @enepauuny,
TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (eaepaibHOW 00pa30BaTeNbHONW MPOrpPaMMBbl CPEIHETO
obdmero obpazoBanusa (DOII COO), mnpexacraBieHHblx B DenepasbHOM TOCYJapCTBEHHOM
oOpazoBatenbHoM ctannapre COO, ¢ yuérom KoHuenuuu npenonaBaHusi yueOHOTO mIpeaMeTa
«Xumus» B o0pazoBaTelibHBIX opraHuzanusx Poccuiickoit denepaiuu, peaau3yrommnuX OCHOBHBIC
oOpa3oBaTelbHbIE MPOTPaMMbl, U OCHOBHBIX MOJOXKEeHUU «CTpaTeruu pa3BUTUS BOCIUTAHUS B
Poccuiickoit

®denepanuu Ha nepuos 10 2025 roga» (Pacnopspkenue [paBurensctBa PO ot 29.05. 2015 Ne 996 -
p.).

OcCHOBY MOJX0JI0B K pa3paboTKe MporpaMMbl MO XUMHH, K OMPEICICHUIO O0IIeH cTpaTeruu
o0y4eHU s, BOCIUTAHUS U Pa3BUTHUS O0yJAIONIUXCS CPEICTBAMHU YUEOHOTO MpeaMeTa « XUMUS» IS
10-11 xmaccoB Ha 06a30BOM YpPOBHE COCTaBWUJIM KOHIENTyaidbHble mnojoxkeHuss ®I'OC COO o

B3aMMOOOYCIIOBJIIEHHOCTH LIEJIEH, COJEp)KaHus, Pe3ylIbTaToB OOy4eHUs: U TPEOOBaHUW K YpOBHIO
MOJIFOTOBKH BBITYCKHUKOB.

Xumudeckoe  oOpa3oBaHWe,  TOJy4aeMoe€  BBHIMYCKHHKaMH  00IIeoOpa3oBaTebHOMN
OpTaHM3aIlNH, SBISIETCS HEOTHEMIIEMOH 4acThi0 X 00pa3oBaHHOCTH. OHO CIIY)KHT 3aBEPIIAFOIIAM
ATAINOM peaju3aIlii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KITFOUEBBIX IICHHOCTEH, MPUCYIITIX
IICJIOCTHOM CHUCTEME XHMHUYECKOTrOo OOpa3oBaHMs. OTH IICHHOCTH KacaloTCs IO3HAHUS 3aKOHOB
pUpObI, (GOPMHUPOBAHVSI MUPOBO33PEHUS U OOIIEH KyJIbTyphl YeJOBEKa, a TaKKe IKOJOTHIECKH
00OCHOBAaHHOT'O OTHOIICHHUSI K CBOEMY 3JI0pPOBBIO U MPHUPOJIHON cpene. Peanm3yercs Xxumudeckoe
oOpazoBaHue OOydYaloOImMXCS HA YPOBHE CpeaHEro ooOImiero oOpa3oBaHUs CpPEACTBAMH Y4eOHOTO
npeaMera «XHMHS», COeP)KaHUEe B TTOCTPOCHHE KOTOPOTO OIMPEICIICHBI B MPOTPaMMe IO XUMUH C
yu€ToM crienn(DUKH HayKd XHMHH, €€ 3HAYCHHs B TIO3HAHWU MPHUPOJBI M B MAaTCPUAIBHON JKU3HU
o0miecTBa, a TakkKe ¢ y4€TOM OOIMX IeNeld W TMPHUHIMIIOB, XapaKTEPH3YIOIIUX COBPEMEHHOE
COCTOSTHHE CUCTEMBI cpeiHero obmiero oopasoBanus B Poccuiickoit deneparuu.

XUMHS KakK DJIEMEHT CHCTEMBbI €CTECTBEHHBIX HAyK HIpaeT OcoOyI0 pOib B COBPEMEHHOM
[IMBUJIN3AIMHA, B CO3JJaHWM HOBOW 0a3pl MaTepHalbHOW KynbTyphl. OHa BHOCHT CBOW BKJIAJ B
dbopMHpoBaHUE PAITMOHAIBHOTO HAYYHOTO MBIIUICHHSI, B CO3/IaHHE IIEIOCTHOTO MIPEICTaBICHUs 00
OKpYXaIoIl[eM MHUPE KaK O €IMHCTBE MPUPOJLI U YeIOBeKa, KOTopoe (HOpMHUpPYETCS B XUMHH Ha
OCHOBE OHMMAHUS BELIIECTBEHHOI'0 COCTABA OKPYKAIOLIETO MUPA, OCO3HAHUS B3aUMOCBS3HU MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHUSI.

TecHO B3aMMOJAEUCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XMMHUs CTajla HEOTHEMIIEMOMN
9aCcThI0 MHUPOBOM KYJIBTYPhI, HEOOXOUMBIM YCIOBHEM YCIICIITHOTO TPY/a W )KM3HU KaXKJIOTO YjieHa
oOmectBa. CoBpeMEHHasi XUMHUA KaK HayKa CO3MJaTelibHas, KaK HayKa BBICOKMX TEXHOJOTHI
HaIpaBJieHa Ha PelIeHUE II00aIbHbIX NPOOJIEM YCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CHIPEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SIKOJIOTUUECKON O€30MaCHOCTH U OXPAHbBI 3J0OPOBbSI.



B coorBercTBHUM € OOIMMH ILEJSIMM W HOPUHIMIAMH CPEAHEro oOIero oOpa3oBaHUs
conepxxanne npeaMera «Xumus» (10—11 kmaccel, 0a30BbI YpOBEHb M3YyUEHHUS) OPUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJITOTOBKY OOYyYalOIIMXCS, HEOOXOIUMYIO UM IS
BBIPA0OTKH MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOIO BKJIIOYEHUS B KU3Hb COLIMYMA,
MPOJOJKEHUsI 00pa30BaHMsI B Pa3IMUHBIX 00IACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsronuMu npeaMeTa «XuMus SBISI0TCS 0a30Bble Kypehl — «Opranndeckas XUMUsS» U
«OO011ast 1 HeopraHuyeckasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUSI KOTOPBIX SIBISIOTCS
OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHHWI MO HEOPraHUYECKOW XMMUU (C BKIIOUYCHHEM 3HAHUU U3
oO111eil XMMUK) U opraHuyeckoil xumuu. opMupoBaHre TaHHOW CUCTEMBbI 3HAHUN MPU U3YUYECHUU
npeaMeTa oOecreunBaeT BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOI000pa3usi BEIIECTB HA OCHOBE
OOIIIUX TOHSATUMN, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa comepxkanus KypcoB — «Opranudeckas xumus» U «OOmias u HeopraHudeckas
XUMUsSD» cPOpMHpOBaHA B MporpaMMe MO XMMHHU Ha OCHOBE CHCTEMHOTrO MOAXOJa K HU3YyUYCHUIO
yuyeOHOro Marepuana M O0OYCJIOBJIIEHa HUCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHMA Ha
OMPENICNIEHHBIX TEOPETUUECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOW XWMHHU BelIeCTBa
paccMaTpUBarOTCS Ha YPOBHE KJIACCUUECKON TEOPUU CTPOCHUSI OPTaHUUECKUX COCTMHEHUH, a TaKkKe
Ha YPOBHE CTEPCOXMMHYECKUX U DJIEKTPOHHBIX MIPEJACTABICHUM O CTpoeHUHU BeriecTB. CBeneHus 00
M3y4aeMBbIX B Kypce BeIleCTBaX JAIOTCS B Pa3BUTUH — OT YTIIEBOOPOIOB JI0 CIIOKHBIX OMOJIOTUUECKHU
aKTUBHBIX coeAMHEHUI. B Kypce oprannueckoil XUMHUH MOITYy4YaloT pa3BuTHE CHOPMHUPOBAHHBIE HA
ypOBHE OCHOBHOT'O OOIIEro 0O0pa3oBaHUs MEPBOHAYATIBHBIE MPEACTABICHUS O XUMUYECKOU CBSI3H,
KJIacCU(UKAIIMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O
XUMUYECKOW pEaKIUu.

[Tonq HOBBIM yIJIOM 3peHUs B MpeaMere «XuMus» 0a30BOr0 YpOBHS paccMaTpUBaeTCS
W3YYEHHBIH Ha YpPOBHE OCHOBHOIO OOINEro oOpa3oBaHUS TEOPETUUECKUN MaTepual u
(haKTOJIOTMYECKHUE CBEJICHHS O BEIIECTBAX W XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0masi © HeopraHuyeckass XUMHS» OOyYarolIUMCs TMPEIOCTaBIAETCS BO3MOXKHOCTH OCO3HATH
3HAYCHHUE MEPUOIUYECKOr0 3aKOHA C OOIIETEOPETUICCKUX U METOA0JOTUUECKUX MO3HITUH, TITy0Ke
MOHSATHh UCTOPHYECKOE M3MEHEHUE (PYHKIIMH 3TOT0 3aKOHA — OT 0000IIaromiell 10 0ObICHSIOMEH 1
MPOTHO3UPYIOIIEH.

Ennnas cucremMa 3HaHWN O Ba)KHEHIMX BEIIECTBAaX, UX COCTABE, CTPOCHHH, CBOMCTBaX M
NPUMEHEHHUH, a TAKXKE O XMMUYECKUX PEAKIHUSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsieTcss B Kypcax 10 w11  kjaccoB 3ieMEHTAaMHM  COJEp)KaHUS, HMMEIOIIUMHU
KYJbTYPOJIOTUYECKUI M TPUKIQAHOM XapakTep. ITH 3HAHUS CIOCOOCTBYIOT TMOHUMAHMIO
B3aMMOCBSI3U XUMHUH C APYTUMU HAYKAMHU, PACKPBIBAIOT €€ pPOJIb B O3HABATEIBHON U MTPAKTUYECKON
NEATEeIILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBOXKCHUS K TIPOIIECCY TBOPYECTBA B 00JIaCTH
TEOPUM W NPAKTUUECCKUX MPUIIOKECHUN XUMHH, IOMOTAIOT BBINYCKHUKY OPHUEHTHUPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX TMpoOJieMaX, CBA3aHHBIX C XUMHCH, KPUTHYSCKHU
OCMBICTIMBaTh HMHGPOpPMAIIMI0O M MOPUMEHAT, €€ 9 TONOJHEHUS 3HAHWM, pPEIIeHUs
WHTEJUIEKTYaJbHBIX W SKCIEPUMEHTAIBHBIX HCCIEI0BATEIbCKUX 3adad. B 1enom coaepkaHue
y4eOHOTO mpeamMera «XUMHUsS» JAaHHOTO YPOBHS M3Yy4YEHHUsS OPUEHTHPOBAHO Ha (DOpMHUPOBAHHE Yy



0oOy4YaroImMXcss MHUPOBO33PEHUECKOM OCHOBBI ISl MOHUMAaHUA (PUIOCOPCKUX HIEH, TaKMX Kak:
MaTepUaIbHOE €IMHCTBO HEOPIaHWYECKOTO U OPraHUYECKOrO0 MUpPA, OO0YCIOBIEHHOCTH CBOWCTB
BELIECTB UX COCTABOM M CTPOEHUEM, TIO3HABAEMOCTb MPUPOAHBIX SIBICHUM MyTEM SKCIIEPUMEHTA U
peLIeHHs MPOTUBOPEUNI MEXTY HOBBIMH (DaKTaMU U TEOPETUUECKMMU MPEINOCHIIIKAMH, OCO3HAHUE
POJIM XMMUU B PEIICHUH 3KOJIOTMUECKUX MPoOIieM, a TaKkxkKe MpodiieM cOepekeHHs] YHEPreTUYECKUX
PECYPCOB, CBIPBS, CO3JaHUSI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B muiane pemieHus 3a7a4 BOCIMTAHMS, PAa3BUTHSA U COLMAIM3AIMU 00 yUaIOIIMXCA MPUHSTHIE
MIPOrpaMMON IO XHMHHM TOAXOABl K ONIPEACICHUI0 COAEPKAHHUS M IOCTPOECHUS IpeaMeTa
npeaycMaTpuBaloT (OPMHUPOBAHUE YHUBEPCANBHBIX Y4Y€OHBIX JEWCTBUM, HUMEIOIUX 0a30Boe
3HAYEHUE JUIsl PA3IMYHbIX BUIOB JESITEIbHOCTH: PEIIeHUs MpooiieM, MOMCKa, aHalln3a 1 00paboTKu
uH(popMaIi, HEOOXOAMMBIX JJI MPUOOPETEHMs OIbITa MPAKTUYECKOM M HCCIIE0BATENIbCKOM
NEATEbHOCTHU, 3aHUMAIOIIIEN Ba)KHOE MECTO B O3HAHUU XUMHH.

B npakTtuke npenojaBaHusi XUMUHM KaKk Ha YPOBHE OCHOBHOT'O 00IIIEr0 00Opa3oBaHUs, Tak U Ha
YpOBHE cCpeHero oO0miero oOpa3oBaHMs, MPU OIMPEACNICHUN COJEPKATEIbHON XapaKTepUCTUKHU
1esIel n3y4eHus rpeaMeTa HalpaBJIeHUEeM MEPBOCTETICHHON 3HAUUMOCTH TPATUIIMOHHO TTPU3HAETCS
dbopMUpOBaHWE OCHOB XHUMHUYECKOM HAyKM KaKk OO0JacTH COBPEMEHHOTO €CTECTBO3HAHMS,
MPAKTUYECKON JEeATeIbHOCTU 4YeJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KyIbTypbl. C
METOANYECKON TOUKHU 3PEHUS TAaKOW IMOIXOJ K OMPEIACIICHHUIO TIe/Iei U3ydeHHs TIPeIMETa SBISCTCS
BITOJIHE OTIPaBJAaHHBIM.

CoracHO TaHHOM TOYKE 3PEHMSI IJIABHBIMHU LIETISIMUA U3YUEHHUS ITpeiMeTa « XUMUs» Ha 0a30BOM
ypoBHe (10 =11 xJ1.) ABISFOTCS:

- (opmupoBaHHe CHUCTEMbl XHMHUUYECKHX 3HAHMM Kak BaKHEWIIEH COCTaBISAIONMICH
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPa, B OCHOBE KOTOPOM JeXaT KIIOUEBBIE MOHSITHS,
(dyHIaMeHTanbHblE 3aKOHBI W TEOPUM XUMHH, OCBOCHHUE S3bIKa HAyKH, YCBOCHHUE U
NOHMMAaHWE CYIIHOCTH JIOCTYIHBIX OOOOIIEHW MHPOBO33PEHYECKOTO  XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX Pa3BUTUS U CTAHOBJICHUS;

- (QopMHpoBaHHE W pa3BUTHE MPEJCTABICHHN O HAyYHBIX METOJAaX IMO3HAHHUS BEIICCTB H
XUMHUYECKUX PEAKIIUMA, HEOOXOUMBIX JIJIsl PUOOPETEHUSI YMEHH OPUEHTHPOBATHLCS B MUPE
BEIIECTB W XHUMHUYECKUX SBICHHM, WUMEIOIIMX MECTO B MPUPOJE, B MPAKTUYECKOU H
MOBCEIHEBHOM KU3HU;

«  pa3BUTHE YMEHHH M CIIOCOOOB JEATECIBHOCTH, CBS3AHHBIX C HAOJIOJICHHEM U 0OBSICHCHUEM
XUMHUYECKOTO JIKCIEPUMEHTa, COOJIOJICHUEM TMpaBMJI OE30MacHOr0 OOpallleHHus ¢
BEIIIECTBAMMU.

Hapsany ¢ stum, comepxareiibHash XapaKTEpUCTHKA LEJIEHM W 3a7ad U3Y4YEHHs IpeaMeTa B
MPOrpamMMe MO XMMHUHU YyTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMU B
cucTeMe cpefHero obmero oopasoanus. CeroaHs B MPENOJaBaHUA XUMHH B OOJBIIEH CTENEHU
OTIaETCs MPEANOUYTEHUE MPAKTUYECKON KOMIIOHEHTE COAEp KaHUsl 00yUeHHUsI, ODUEHTUPOBAHHOM Ha
MOATOTOBKY BBIMTYCKHHMKA 0011€00pa30BaTe/IbHON OpraHu3alluy, BIIaJICIOIIEro He HA0OPOM 3HAHUH,
a pyHKIMOHAJIBHOW T'PaMOTHOCTbIO, TO €CTh CIOCOOAMH U YMEHUSMH aKTUBHOTO MOJTYYSHUS 3HAHU I
Y IPUMEHEHUS UX B PEATbHOM KHU3HHU I PEIICHUS NIPAKTHUYECKUX 3a/1a4.



B cBsi3u ¢ 3TUM Npu U3y4yeHUHU IpeaMeTa « XUMUs» JTOMUHHUPYIOIIEe 3HAaUeHUE MPUOOPETaIOT
TaKue LU U 3a7a4H, KaK:

azanTanus o0y4yarouuxcs K YCJIOBHSIM JHHAMHYHO Pa3BUBAIOLIETOCs MHpa, (OPMUPOBAHUE
MHTEJUIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K camM000pa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY TPUHATHIO TPAMOTHBIX PEUIEHUH B KOHKPETHBIX >KU3HEHHBIX CUTYalMSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM; (POpMUPOBAHKE Yy O0yUaIOIIHUXCS KITIOYEBbIX HABBIKOB
(KTIOYEBBIX KOMIMETEHIMI), HMMEIOUMX YHHUBEPCAJIbHOE 3HAUYeHHE JJI1 Pa3IMYHbIX BHUIOB
JEeSATENbHOCTHU: pelIeHUs poOJieM, IOUCKa, aHau3a U 00paboTKK HHPOpPMALIUU, HEOOXOUMBIX IS
MPUOOPETEHHSI ONBITA AEATENBHOCTH, KOTOPAsk 3aHUMAET BaXKHOE MECTO B MO3HAHUU XHUMHH, a TAKXKE
JUISL OLIEHKH C TTO3UIMI SKOJOTUYECKON O€30MaCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX
IIPOLIECCOB HA OPIaHMU3M UEJIOBEKA U IPUPOJHYIO CPELY;

pa3BUTHE IO3HABATENIbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
oOy4YaroImMXcs: CHOCOOHOCTH CaMOCTOSITENIbHO MNpuoOpeTaTh HOBbIE 3HAHUS MO XUMHH B
COOTBETCTBUM C >KU3HEHHBIMH MOTPEOHOCTSIMH, HCIOIB30BATh COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTUHU JJI1 TIOMCKA U aHaiu3a y4eOHOM M HAyYHO-TIOMYJSpHOW MHGOPMAIIMN XUMUYECKOTO
colepxkanusi; (popMuUpoBaHHME M pPA3BUTHE y OOYYAIOUIUXCS ACCOIMATUBHOIO M JIOTUYECKOIO
MBIIIJICHUS, HAOII0AATEIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPblE 0COOEHHO HEOOXOAMMBI, B
YaCTHOCTH, NpU IUIAHUPOBAHUM W TPOBEJIEHUU XHMHUYECKOTO SKCIEPUMEHTA; BOCHHUTAHHE Y
oOyuaronuxcs yoexxAEHHOCTH B T'yMaHUCTUYECKON

HalpaBJICHHOCTU XWMHHU, e€ BaXHOU pojin B PCHICHUU r100aIbHBIX HpO6HCM PaduoOHAJIIBHOTO
IMPpUPOAOIIOJIb30BaAHUs, IIOIMOJIHCHUA OSHCPICTUYCCKUX PECYPCOB MW COXpPAHCHUA IMPUPOIAHOIO
PaBHOBECH:A, OCO3HAHUA H€O6XOI[I/IMOCTI/I 6epe>I<H0r0 OTHOIICHUA K IIPHUPOAC U CBOCMY 3JO0POBbLIO, 4
TaK¥KC HpI/IO6p€TCHI/IH OIIbITa HCIIOJIBb30BAHUA IMOJTYYCHHBIX 3HAHMUH IJIA IIPUHATHA T'PAMOTHBIX
pemeHHﬁ B CUTyalluAX, CBA3AHHBIX C XUMHUYCCKUMU SABJICHUAMMU.

B ydyeOHOM 1uTaHe cpeHero odmiero oopa3oBaHus IpeaMeT « XUMHUs» 6a30BOT0 YPOBHSI BXOAUT
B COCTaB IpeaIMeTHOI obnacTu « EcTecTBeHHO-HAYyIHBIC TIPEIMETHI».

OO611ee unco YacoB, OTBEIEHHBIX JJIA U3YUCHUS XUMUH, Ha 0a30BOM YPOBHE CPETHEr0 OOIIETO
oOpazoBanus, cocrapisier 68 yaco: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 yaca
(1 yac B Henemto).

COILEPKXAHUE OBYUEHUA

10 KIIACC

OPTTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHNYeCKO XUMHUH

[IpenmeT opraHnuecKOr XUMUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B MTOJTYYEHUH HOBBIX
BEIIECTB M MaTepuaJioB. Teopus CTpoeHHs opraHndeckux coeaumHenun A. M. byrtieposa, eé



OCHOBHbIE MoyoXkeHuss. CTpyKTypHbIe (OpMYJbl OPraHMYECKUX BemiecTB. ['omomorus, uzomepus.
XHUMHUYECKAS CBA3b B OPTAHUYECKUX COCUHEHMAX — OJMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue o kinaccu(UKaUMu OpraHuyeckux BemiecTB. HomeHKiaTypa opraHM4ecKux
COEJIMHEHUN (CUCTEMaTUYecKas) U TpUBUAJIbHbIE HAa3BaHUS BAXKHEMILKX MpPEICTaBUTENIEH KIIacCOB
OpPraHWYECKUX BEIIECTB.

9KCHCpI/IMCHTaHBHHC MCTOAbI HU3YYCHHA BCIICCTB M HX HpeBpameHHﬁ: O3HAKOMJICHUE C
O6p&3HaMI/I OpPraHUYCCKUX BCHICCTB M MaTCpualaMUd Ha HMX OCHOBC, MOICIIMPOBAHUC MOJICKYJI
OpraHUYCCKUX BCIICCTB, H3,6J'IIOI[€HI/IC M OIMMCAHHUC JCMOHCTPAINMOHHLIX OIIBITOB IO ITPCBPALICHUTIO
OpPraHNYCCKHUX BCUICCTB IMIPHU HAIPCBAHUU (HJIaBJICHI/Ie, O6yI‘JII/IBaHI/Ie )51 FOpeHI/Ie).

Yriaesoxopoasl

AnKaHBI: COCTaB H CTPOCHUC, TOMOJIOTMYECKUI pAa. MeTan u »3TaH — HpOCTCﬁHIHC
MNpCACTABUTCIIN AJIKAHOB! (1)I/ISI/I‘{€CKI/IG 1 XUMHUYECKHE CBOMCTBA (peaKI_[I/II/I 3aMCIICHUA U I‘OpeHI/IH),
HaXO0XXJICHHUC B ITPUPOAC, ITOJIYICHHUC U IPUMCHCHUC.

ANKeHBI: cOCTaB M CTPOCHHC, TOMOJIOTMYECKU U pAa. OTUNIEH U IMPOIMUJICH — HpOCTGﬁIHHC
MpeaACTAaBUTCIIN AJIKCHOB! (1)H31/I‘{€CKI/I€ U XHUMHYECKHE CBOMCTBA (peaKIII/II/I r'naApupoBaHud,
raJJOrCHUpPOBaHUsA, THAPATAIMU, OKUCIICHUA U HOJII/IMepI/I3aHI/II/I), MOJIYYCHHUC U IPUMCHCHUC.

Ankanuensl: OytaaweH-1,3 u wmetunOyramuen-1,3: cTpoeHue, BaKHEHUIINE XUMHUUYECKHUE
CBOMCTBA (peakius nonumepusanuu). [lonydeHne CHHTETUUECKOTO KayuyyKa U PE3UHBI.

AJIKMHBI: COCTaB U 0COOCHHOCTHU CTpOCHUA, TOMOJIOTUYECKHM pA. AHCTI/IHCH - HpOCTGﬁIHHfI
MpeaACTaBUTCIIb AJIKMHOB: COCTaB, CTPOCHHC, (1)I/I3I/I"I€CKI/IC U XHUMHMYECKHE CBOMCTBaA (pCaKHI/II/I
T'uaApupOBaHUs, TAJIOTCHUPOBAHUS, THAPATAIINHA, FOpGHI/Iﬂ), IMMOJIYUYCHHC U IPUMCHCHHC.

Apenbl. benzon: cocraB, cTpoeHue, (QU3NYECKHUE U XUMHUYECKHE CBOWCTBA (peakiuu
raJlOr€HUPOBAHUS W HUTPOBAHUsA), IOJIYyYEHUE W MpPUMEHEHHWE. Tomyon: cocmas, cmpoenue,
Qusuyeckue U XumudecKue ceoucmed (peakyuu 2ani02eHUpO8anus U HUMPOBAHUS), NOJYUEHUe U
npumenenue.  TOKCMYHOCTH  apeHOB. ['eHeTMyeckass CBA3b  MEXKIYy  YIVIEBOJAOPOJAaMH,
MPUHAJIEKAIIMME K Pa3JIMYHbIM KJIaccaM.

[IpupoaHbIe UCTOYHUKH YTIEBOA0pOaA0B. [IprpoaHbiii a3 u nomyTHbeie HedTaHbBIE Ta3bl. HedTh
u e€ mpoucxoxaeHue. CrocoObl mnepepaboTkM HepTH: TEeperoHkKa, KPEeKWHT (TEPMHYECKH,
KaTaquTU4ecKuil), mupoaus. [IpoaykTel nepepaboTku HeDTH, UX TPUMEHEHUE B TPOMBIILICHHOCTH
U B ObITy. KaMeHHBI# yroiib ¥ MPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIIbHBIE METOJIbl M3YYEHHUSl BEIIECTB M MX IMPEBPAICHUI: O3HAKOMIICHHE C
o0OpasliamMu TUTacTMAacC, KaydyyKoOB U pe3wHbl, Koutekimu «HedTb» m «Yromwsy, MomaenupoBaHue
MOJIEKYJ YTII€BOIOPO/IOB U rajJOr€HONPOU3BOIHBIX, IPOBECHNE IPAKTUUYECKON pabOThI: MOTYyUYECHHE
ATUJICHA U U3YyYECHUE €0 CBOWCTB.

Pacuérurnle 3a/1aun.

Boluncnenus no ypaBHEHHUIO XUMUYECKOW peaKIMu (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO
BEILIECTBA WM MPOAYKTa PEAKIIMU M0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX
BEILIECTB WJIH MPOJAYKTOB PEaKIUN).



Kucaopoaconepskaniue opranndeckue coeJHHEHU

[IpenenbHble OAHOATOMHBIE CHUPTBHL. MeETaHON W 3TaHON: CTPOEHUE, (QU3NYECKHEe U
XUMHYECKUE CBOMCTBA (peakUUHU C AKTUBHBIMHU MeETaJUIaMM, TajJOr€HOBOJOPOJAaMHU, TOpPEHUE),
IIpUMEHEeHNE. BOonopoaHbIe CBA3M MEXKAY MOJIEKYJIaMHU CIIUPTOB. [[elicTBUE METaHOJa U 3TaHOJA Ha
OpraHu3M YeJIOBEKa.

MHoroaToMHbI€ CIUPTHL. DTUJICHIJIMKOJIb U TTULUEPHUH: CTPOEHHUE, (U3HUUECKHE U XUMHUYECKHUE
CBOICTBA (B3aMMOJEHCTBUE CO IIETOYHBIMU METaNIaMH, KAU€CTBEHHAs peaKIUsi HA MHOTOaTOMHbIE
cnupthl). JlelicTBue Ha opranu3m denoBeka. [I[pumenenue riavuepuHa U 3TUIIECHIJIUKOJIA.

@deHo: CTpOeHHE MOJICKYINbI, PU3NYECKHEe U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue denona.

AHBIICFI/II[BI U KenoHrbwl. q)OpMaJIBIICI‘I/II[, ancTaJIbaACTU A : CTPOCHHC, (1)I/ISI/IIIGCKI/IC U XUMHUYCCKUC
CBOMCTBA (peaKHI/II/I OKHCJICHHUA MW BOCCTAHOBJICHHUSA, KAaUYCCTBCHHBLIC peaKL[I/II/I), IMMOJIYYCHHUC U
MMPUMCHCHHNC.

OnHOOCHOBHBIE TIpe/C/bHBIC KAapOOHOBBIE KHUCIOTHL. MypaBbUHAsT W YKCYCHAas KHUCIIOTHI:
CcTpoeHue, (PU3NYECKUEe U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIUE JIJISl Kjacca KUCIIOT, PEaKIIHs
stepuduKanuu), TmoiaydyeHune u npumeHeHue. CrTeapuHOBas | OJIGMHOBAs KHCJIOTHI Kak
IPEJACTaBUTEIN BBICIIUX KapOOHOBBIX KHCJIOT. Mblja KaK COJM BBICHINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIee IeHCTBHE.

CrnosxHble 3(hUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX 3GUpOB. KUPHL.
IMunponus xxupos. [lpumenenue xxupoB. buonorudeckas posib >KUPOB.

VYrneBosl: cocTaB, KiaccuduKaus yrieBoaoB (MOHO-, JU- U MoOJMcaxapuabl). [roko3a —
IPOCTEHIINI MOHOCaXapui: OCOOCHHOCTH CTPOEHHUS MOJIEKYJNbI, (U3NYECKUEe W XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcugoM meau(ll), okucieHrne aMMruadyHbIM PacTBOPOM OKCH/JIA
cepeopa(l), BoccTaHOBIEHHE, OPOKEHHE TJIOKO3bI), HAaXOXKJACHUE B IPUPOJIEC, NPUMECHECHHE,
ounonorudeckas posib. @orocunte3. PpyKTo3a Kak U30MEP TIIFOKO3HI.

Kpaxman u nemmono3a Kak OpupofHble noiauMmepbl. CTpoeHue Kpaxmalia U LEJUIIOJI03bI.
Pu3nuecKrue U XUMUYECKUE CBOMCTBA KpaxMalia (TUAPOIN3, KAYECTBEHHAS PEAKLIUS C HOJIOM).

OKCIEpUMEHTAIIbHBIE METOJIbl M3Y4Y€HHUs BEIIECTB M MX IMPEBpAlICHUN: IPOBEACHUE,
HAOJIOICHHUE U OMMCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIMPTOB, KAUECTBEHHBIC PEAKIIHH
OIHOATOMHBIX CHUPTOB (OKUcIeHue »dTaHona okcuaoM wmeau(ll)), MHOroaTOMHBIX CHOUPTOB
(B3aumopeiicTBue riunepuHa ¢ ruapokcuaoM menu(Il)), anpaeruoB (OKHCICHHE aMMHUAYHBIM
pactBopoMm okcuna cepebpa(l) u rugpoxkcumom menu(ll), B3aumozeiicTBue Kpaxmalia ¢ HOJOM),
MIPOBENICHNE MTPAKTUYECKON PabOThI: CBOWCTBA PACTBOPA YKCYCHOUM KHUCIIOTHI.

Pacuérunle 3a1aun.

Boluncnenus no ypaBHEHHUIO XUMUYECKOW peaKiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO
BEILIECTBA WM MPOAYKTa PEAKIMU M0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO U3 UCXOAHBIX
BEILIECTB WJIH MPOJAYKTOB PEAKIIUN ).

AzoTcoaepKaIe OpraHnuYecKue COeIUHCHUS.



AMMHOKHUCIIOTHI KaK aM(OTEpHbIE OpraHUYecKrue coequHEeHUS. DU3NUECKUEe U XUMUYECKUE
CBOMCTBa aMUHOKHUCIIOT (Ha MpUMeEpe MUIMHA). buonornueckoe 3HaueHUE aMUHOKUCTOT. [lenTuasi.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. llepBuuyHas, BTOpUYHAS U
TpPETUYHAs CTPYKTypa 0enKkoB. XMMUYECKUE CBONCTBA OEJIKOB:

THApPOJIN3, ACHATYpPalHs, KAUCCTBCHHLIC PCAKIITMU Ha OCJIKH.
9KCH€pI/IMeHTaJ'IBHBIC MCTObI U3YUCHHUS BECUICCTB U UX npeBpameHHﬁ:

HAOJIFO/ICHUE W OINMHUCAaHWE JIEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalls OCKOB NpH HarpeBaHHH,
IIBETHBIC pEaKIUU OEIKOB.

BbicokoMoJieKy IsipHbIE COeUHEHUSs

OCHOBHBIC TIOHATHS XHUMHH BBICOKOMOJICKYJIAAPHBIX COGHHHGHHﬁ: MOHOMCp, IIOJUMED,
CTPYKTYPHOC 3BCHO, CTCIICHb IMOJIMMCPHU3ALIUU, CPCOHAA MOJICKYJIApHAA MaccCa. OCHOBHEIC MCTOAbI
CUHTC3a BBICOKOMOJICKYIIAPHBIX CO€I[PIH€HPII>1 — IMOJIMMECPU3alIUA U IMOJIMKOHICHCAIIHA.

SKCHepI/IMeHTaHLHLIC MCTOABI U3YUCHUS BCIICCTB U UX HpCBpaIHeHHﬁ:
O3HAaKOMJICHHC C 06p33HaMI/I IMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJTACTMACC, KAYYYKOB.

Me)I(HpelIMGTHI)IG CBi3H.

Peanuzanus MCIKIIPCAMCTHBIX CBsI3eH Impu MH3Yy4YCHHU OpFaHH‘IeCKOﬁ xumu B 10 kimacce
OCYHICCTBIACTCA 4YCPEC3 UCITIOJIb30BAHUC KAK O6HII/IX CCTCCTBCHHOHAYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ,
ABIAOIMINUXCA CUCTCMHBIMU IJIA OTACJIBHBIX ITPCAMETOB CCTCCTBCHHO-HAYYHOI'O IUKJIA.

O6HII/I€ CCTCCTBCHHO-HAYYHBIC ITOHATHA: ABJICHUC, Hay‘lHBIﬁ (1)aKT, Tu1oTe3a, 3aKOH, TCOPHI,
aHaJIn3, CHHTC3, KJIaCCI/I(l)I/IKaHI/ISI, MMCPUOANIHOCTD, H&6JII-OI[€HI/I€, HN3MCPCHUC, OKCIICPUMCHT,
MOJICIINPOBAHUC.

dusuKa: mMaTepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKyJa, SHEPreTUUYECKUl YPOBEHbD,
BEILIECTBO, TEJIO0, O0BEM, arperaTHOe COCTOSHUE BEIIECTBA, (PU3UUCCKHUE BEIUYMHBI U SIUHUIIBI UX
HM3MEpPEHMUSL.

buonorusi: knerka, opraHu3M, Ouochepa, OoOMEH BelIeCTB B opraHusme, (HoTrocuHTe3,
OMOJIOTMYECKH aKTUBHBIC BelIecTBa (OCIKU, YIIICBOIBI, KUPHI, (PEPMEHTHI).

['eorpadusi: MuHepalbl, TOpHBIE TTOPOIBI, TTOJIE3HBIE NCKOMIAEMBbIE, TOILITUBO, PECYPCHI.

TexHonorus: IMAIOCBBIC IIPOAYKTBI, OCHOBBI PAOMOHAJIBHOI'O IIMTAaHHA, MOIOIMUC CPCACTBA,
JICKAPpCTBCHHBIC 1 KOCMCTHUYCCKHUC IIPCIIapaThl, MAaTCpHUAJIbl U3 MCKYCCTBCHHBIX M CHHTCTHYCCKHX
BOJIOKOH.

11 KIIACC

OBIIAA N HEOPTAHUYECKASA XUMUA

TeopeaneCKne OCHOBBI XMMHH



XuMHUECKH  37eMeHT. AToM. Sapo artoma, wu30TOmBL.  DJIEKTpoHHas  000J0YKa.
DHepreTuyeckue ypOBHH, MOIYyPOBHH. ATOMHBIE opOuTanu, s-, pP-, d- smemeHTB. OCOOECHHOCTH
pacnpenesieHusl AJIEKTPOHOB IO OpOUTAISIM B aTOMAaX AJIEMEHTOB IEPBBIX YETHIPEX NEPHOJOB.
DneKTpOHHAsI KOH(PUTYpalUs aTOMOB.

Ilepponnueckuit 3akoH u llepuoamueckas cucrema Xxumuyeckux odiementos . N.
MenpneneeBa. CBsA3b IEPUOAUYECKOTrO 3aKOHA U [Ilepnonnueckoil CHCTEMBI XUMUYECKUX 3JIEMEHTOB
JI. 1. MeHnaeneeBa C COBPEMEHHOW TEOpPUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IPOCTHIX U CIOKHBIX BEIIECTB M0 IPyIIaM U
nepuoaaM. 3Ha4eHUE NEPUOINYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMUYECKasl CBsA3b. BUAbI XUMUYECKOM CBSI3U (KOBaJIGHTHAS HETOJISIPHASI
U TIOJISIpHAs, MOHHAsS, MeTaJTn4Yeckas). MexaHu3mMbl 00pa3oBaHUsl KOBAJCHTHONW XMMUUYECKOU CBSI3U
(oOMeHHBIH u JIOHOPHOAKIIEITOPHBI ). Bonopoanas CBSI3b. BanentHOCTS.
DIEeKTpOOTPULATEIBHOCTb.

Crenienp okuciaeHus1. MoHBI: KATHOHBI M AaHUOHEI.

BGIIICCTBa MOJICKYJLIPHOTO W HEMOJICKYJIIPHOIO CTPOCHUA. 3aKOH IIOCTOSIHCTBA COCTaBa
BCIICCTBA. Tunesl KPpUCTAJNIMYCCKUX pGIIIéTOK. 3aBHUCHUMOCTh CBOMCTBaA BCIICCTB OT THIIA
KpHCT&HHH‘IGCKOﬁ pCIIIéTKI/I.

IlonsaTue o AUCTICPCHBIX CUCTEMaAX. HUctunnubie 1 KOJUIONJIHBIC PACTBOPHI. MaccoBas JOJIA
BCUICCTBA B PaCTBOPC.

KJIaCCI/I(bI/IKaHI/IH HCOPTaHUYCCKHUX COG,HHHGHHﬁ. HOMGHKHaTypa HCOPraHNYCCKHUX BCIICCTB.
I'eneTnueckas CBA3b HCOPTaHNYCCKUX BCHICCTB, IIPUHAMJICIKAINX K PA3JIMIHBIM KJIaCCaM.

Xumunueckass peakuus. Kiaccudukanus XUMHUYECKUX peaklWii B HEOPraHWYeCcKOW W
OpraHWYEeCKOW XMMHUHU. 3aKOH COXPAHEHHsI MACChl BEUIECTB, 3aKOH COXPAHEHHUsS WM IpPEeBpalleHUs
SHEPIUM NPH XUMHUYECKUX PEAKIIMIX.

CkopocTh peakiuu, €€ 3aBUCHMOCTb OT pa3IMYHbIX (akTopoB. OOpaTHUMBIC pPEaAKIIHUH.
Xumuueckoe paBHoOBecHe. DaKTOpbl, BIMSIONIME HA COCTOSHHUE XHMHUUYECKOTO PaBHOBECHSA.
[Tpunuwmn Jle [arense.

3JIGKT’pOJ'II/ITI/I‘-IeCKa$I Jucconuranms. CunbHbple U cjaOble QJICKTPOJINTHI. Cpez[a BOAHBIX
PacTBOPOB BCIICCTB: KHUCJIAd, HeﬁTpaanaﬂ, mecjIo49Hasd.

OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC PCaKIHH.

DKCIEepUMEHTAIbHBIE METO/Ibl U3YUEHHS BEIIECTB U UX MPEBPAICHUI: IEMOHCTpaIUs TaOJIUII
«llepponmueckass cucrema xumudeckux syieMeHToB J[. M. MeHneneeBa», W3ydyeHUE MOJEIEH
KPHUCTAIUTMYSCKUX PEMIETOK, HAOIIOJCHHE W ONMHCAHHWE JCMOHCTPAIIMOHHBIX M JIAOOpPaTOPHBIX
OMBITOB (pa3yioKeHHE MEPOKCHAA BOJOPOJa B MPHUCYTCTBUHM KaTajau3aTopa, ONpECIICHUE CPEIbl
PacTBOPOB BEIIECTB C ITOMOIIBIO YHHBEPCAIBHOIO HWHIWKATOpPA, PEaKIMH HOHHOTO OOMeHa),
MPOBECHNE MPAKTUYSCKOU paboThl «BiusHME pa3nmuyHbIX (aKTOPOB Ha CKOPOCTh XUMHUUYCCKOM
peaKIum».

Pacuérurnle 3a1aun.



Pacy€rel mo ypaBHEHUSAM XMMHUYECKUX PEAKLUU, B TOM YHUCJIE TEPMOXUMHUYECKUE PACUETHI,
PacU€Thl C UCIIOJIL30BAHUEM ITOHATHUA «MACCOBast OIS BEIICCTBAY.

Heopranuuyeckass xumus

Hemeramnel. [Tonoxenue HemeraiuioB B [lepuoauueckon CUCTEME XUMUAYECKUX AJIEMEHTOB /.
N. MenaeneeBa 1 0COOEHHOCTH CTpoeHUs aToMOB. Du3nveckue cBOMCTBa HEMETAIOB. AJUIOTPOIHS
HEMETAJJIOB (Ha mpuMepe KUcIopoaa, cepbl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BaXKHEUIITMX HEMETAIJIOB (TaJIOT€HOB, Cephl, a30Ta, hocdopa, yriepoaa
Y KPEMHWS) ¥ UX COCTMHECHUN (OKCHIOB, KHCIIOPOICOICPKAIINX KHCIIOT, BOAOPOIHBIX COCTUHECHUN ).

[IprmeHeHne BaXHENIINX HEMETAIIJIOB U UX COCIMHECHUU.

Meramnel. [lomoxenune meramnoB B [lepuoandeckoir cucteMe XMMU4YeCKux aiaemMenToB /Jl. U.
MenpneneeBa. OCOOCHHOCTH CTPOEHHUSI BJIEKTPOHHBIX O00JIOYEK aTOMOB MeTaiuioB. O6miue
¢uzmdeckne cBoicTBa MeTauioB. CIUlaBhl METAIOB. DJIEKTPOXUMHUYECKUN Psjl HaNPSKCHUM
METaJIOB.

XUMHUYECKHUE CBOMCTBA BAXKHEHIIIMX METAJIOB (HATPUM, KAJIMK, KadbIIUi, MarHUH, aTFOMUHUMN,
[UHK, XpOM, KEJI€30, ME/b) U UX COCTUHECHUM.

O61mume crocoObl mosyueHus MeTauioB. [I[puMeHeHre MeTauioB B ObITY U TEXHHKE.

SKCHepI/IMCHTaHBHLIC MCTOABI M3YUYCHUA BCHICCTB U UX HpeBpaIIICHI/Iﬁi HN3YUYCHUC KOJUICKIIHNH
«Metannasl u CIIJIaBBI», 06pa3u013 HCMCTAJIJIOB, PCIICHUC SKCIICPUMCHTAJIBHBIX 3a14a4, Ha6J'II-0I[€HI/I€
U OIIHUCAHHUC JCMOHCTPAIIMOHHBIX H J'Ia60paTOpHI>IX OIIBITOB (B3aI/IMOI[CI>'ICTBI/Ie TUAPOKCHUIa
AJTIOMUHUA C paCTBOPAMH KHUCJIOT U HIGJIOIIGIZ, Ka4CCTBCHHBIC PCAKIIUH HAd KATHOHBI MGTEUIJIOB).

Pacuérnrle 3amaun.

Pacuétpl Macchl BeriecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE HIIU
00bEMY OJHOTO W3 YYACTBYIOIIMX B PEaKIMU BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMUYECTBA
BEILIECTBA) MPOJYKTOB PEAKIUU, ECIIU OJHO W3 BEUIECTB UMEET IPUMECH.

XuUMHA | JKU3Hb

Ponp xumum B oOecriedyeHWH HKOJOTHYECKOM, SHEPreTUYeCKOW W TMUIEBOW O€30MacHOCTH,
pa3BUTUU MeAUIHMHBI. [[IOHSITHE 0 HAYYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHYECKUX PEAKIIUH.

[IpencraBnenus 06 OOMMUX HAYYHBIX MPUHIMIAX TPOMBIIICHHOTO TOJYYCHHUS BaKHEUITUX
BEILIECTB.

YenoBek B MHUPC BCHICCTB KU MATCPHAIOB!: BaKHEHIIINE CTPOHUTCIIbHBIC MAaTCpPHUAJIbI,
KOHCTPYKIHMOHHBIC MATCpHUaJbl, KpPACKH, CTCKJIO, KCpaMHKd, MATCPHUAJIbl 1 JJICKTPOHHKH,
HaHOMATCpualibl, OPraHu4CCKUC U MUHCPAJIbHBIC y,u06peHH;[.

XHUMUA U 3I0pPOBbE YEIIOBEKA: ITPaBUIIa UCIIOJIb30BAHUS JICKAPCTBEHHBIX ITPENAPATOB, ITPaBUIIa
0€30MacHOro UCIOJIb30BaHUsI IPenapaToB OBITOBOM XUMHU B TOBCETHEBHOM KH3HH.

MexnpeaMeTHbIE CBA3U.



Peanuzanus MeXnpeaIMeTHBIX CBsI3el MPU U3y4YeHHH OOlIell U HeopraHuvecko xumuu B 11
KJIACCE OCYIIECTBIISIETCS] YEPE3 UCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK U
IIOHATHUH, ABJISAIOIIUXCA CUCTEMHBIMU JUUI OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO6mue ecTecTBEHHO-HAYUYHbIE TOHSTHA: HAay4HbIA (DAKT, TUMOTE3a, 3aKOH, TECOpUS, aHAIIN3,
CUHTE3, Kiaccuukamus, TEPUOJAUYHOCTh, HAOIIOJACHUE, OHKCICPUMEHT, MOJACIUPOBAHMUE,
U3MEpEHuE, SIBJICHUE.

®dusnka: maTepus, JHEPrusi, Macca, aroM, 3JEKTPOH, NPOTOH, HEWUTPOH, HOH, H30TOI,
PaIMOaKTUBHOCTh, MOJICKYJIA, SHEPreTUYECKUN ypOBEHb, BEIIECTBO, TEJIO0, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (PU3UUECKUE BEJIMUMHBI U €IMHUITBI KX U3MEPEHUSI, CKOPOCTb.

buonorus: KJICTKa, OpraHnu3M, 9KOCHUCTEMA, 6I/IOC(I)€pa, MaKpoO- 1 MUKPOI3JICMCHTBI, BUTAMHHBI,
oOMeH BCUICCTB B OPIraHU3MC.

Feorpa(bm{: MUHCPAJIbl, TOPHLIC ITOPOALI, ITOJIC3HBIC HCKOITACMBIC, TOIIJINBO, PECYPCHI.

TexHomorus: XuMu4ecKas MPOMBIIINICHHOCTDb, MCTAJUIYPIruAa, IIPOU3BOJACTBO CTPOUTCIBHBIX
MaTCpralIoB, CEJIBbCKOXO03IMCTBEHHOE IMpOU3BOACTBO, IIMImeBasi IMPOMBIIIJIICHHOCTD,
(I)apMaIIeBTI/I‘ICCKaSI IMPOMBIIINICHHOCTD, IMTPONU3BOACTBO KOCMCTHYCCKHUX IIPCIIapaToB, IIPOU3BOACTBO
KOHCTPYKIIUOHHBIX MATCPUAJIOB, 3JICKTPOHHAA ITPOMBINIJICHHOCTb, HAHOTCXHOJIOTU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [TPOI' PAMMBI T10 XMMHUHA
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUST 00YYaIOIIUMUCS TPOTPaMM
cpenHero ooOmero oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM MU MpeaMeTHbIM). Hayuno-
METOUYECKON OCHOBOM /7151 pa3pabOTKH IJIAHUPYEMBIX PE3YIbTaTOB OCBOCHHSI TPOTPAMM CPEHETO
oO11ero 00pa3oBaHUsl SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXO0/.

B coOTBEeTCTBUM C CHCTEMHO-ACITEIbHOCTHBIM nmoaxoaomM B CTPYKTYpC JIMYHOCTHBIX
PE3YJIbTATOB OCBOCHUA IIPEAMCTA «XUMHUS» Ha YPOBHC CPCAHCTO O6HICI‘O 06paSOBaHI/I$I BBIACJICHBI
CICAYIOUINC COCTABIIAIOIINC:

OCO3HAHUE O00YYAOIUMUCS POCCUMCKOHN TPAKIAHCKON UIACHTUIHOCTH —

TOTOBHOCTH K CaMOPA3BHUTHUIO, CAMOCTOATCIIBHOCTH U CaAMOOIIPCACIICHUIO, HAJIUYNC MOTHUBALIMU K
O6y‘IGHI/IIO; HCJICHAIIPAaBJIICHHOC PA3BUTHUC BHYTPCHHUX y6e}K)1€HHﬁ JJMYHOCTHU Ha OCHOBC

KJIIOYEBBIX IICHHOCTEH M HCTOPUYCCKUX TpaIII/IIII/Iﬁ 0a3oBoi HayKn XHUMUH; I'OTOBHOCTh H
CITOCOOHOCTH O6y‘IaIOH_II/IXC5I PYKOBOJACTBOBATLCA B CBOEM JACATCIIBHOCTH LECHHOCTHO -CMBICJIOBBIMHU
YCTaHOBKaMH, IIPUCYIIUMU HGJ’IOCTHOﬁ CHUCTCMC XHMHUYCCKOI'O O6paSOBaHI/I}I; HaJIN4Hnuc
ITpaBOCO3HAHUA AKOJIOTUYECKOM KYJIbTYPBI H CITOCOOHOCTH CTaBUTh

CJIN U CTPOUTD KU3HCHHBIC ITJIAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOEHUS MpeaMeTa «XUMUs» JOCTUTAIOTCS B €IMHCTBE y4eOHOU U
BOCIIMTATEIIbHON JEATEIIBHOCTA B COOTBETCTBUU C T'YMaHUCTUYECKUMH, COLMOKYJIBTYPHBIMH,
TyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH M HJ€alaMH POCCHMCKOTO T'PakIaHCKOro OOIIECTBa,
MPUHATHIMA B OOIIECTBE HOPMaMU U MPaBHIAMU TOBEACHUS, CIIOCOOCTBYIOIIMMH IMPOIIECCaM
CaMOTIO3HAaHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHS JINYHOCTH 00YUYaIOIIUXCS.

JIn4HOCTHBIE PpE3yNbTAaThl OCBOCHHS IMpeaMeTa «XUMHUS» OTpa)kaloT CHOPMHPOBAHHOCTH
OTIBITAa TIO3HABATEILHON M MPAKTUYECKOHN JACATEIHHOCTH 00YJAIONINXCS 110 Pean3alliy MPUHATHIX B
oO0IIeCTBE IIEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpakaIaHCKOro BOCIIMTAHUA.

OCO3HaHUA O6y‘-IaIOHH/IMI/IC$I CBOMX KOHCTUTYIIMOHHBIX IIpaB U OGﬂBﬂHHOCTCﬁ,

YBAXEHUA K 3aKOHY M TPABONOPSAAKY; MNPEACTABICHUS O COLMAIBHBIX HOpPMax M IpaBuiax
MEXKJIIMYHOCTHBIX

OTHOIIICHUH B KOJJICKTHBC,

FOTOBHOCTH K COBMECTHOM TBOp‘I@CKOﬁ ACATCIbHOCTH IIpU CO3JaHHUU y‘Ie6HBIX IIPOCKTOB,
pPCHICHUN y‘—IC6HBIX N II03HABATCJIBbHBIX 3aJda4, BbIIIOJHCHHHN XHMHYCCKHUX OKCIICPHUMCHTOB,
CIIOCOOHOCTH ITOHUMATh U IIPUHUMATb MOTHBbBI, HAMCPCHHU, JIOTUKY U



apryMeHThI IPYTUX MPH aHAIU3€ Pa3IMYHbIX BUIAOB yUeOHOU NEATENbHOCTH; 2) NATPUOTHYECKOT 0
BOCIIMTAHUSA:

HEHHOCTHOI'O OTHOHICHHA K HCTOPUYCCKOMY U HAYYHOMY HACJICONTIO

OTEYECTBEHHON XMMHUU; YBaXEHUS K MPOIECCY TBOPYECTBA B 0OJACTU TEOPUM U MPAKTHUECKOTO
IIPUMEHEHUSI XUMUH, OCO3HAHUSA TOTO, YTO JOCTHKEHHS HAyKH €CThb PE3yNbTaT JIMTEIbHBIX
HAOMIOICHUM, KPOMOTIMBBIX JKCIEPUMEHTANIbHBIX IMOMCKOB, IOCTOSHHOTO TpyAa Y4YE€HBIX H
IIPAKTUKOB; MHTEPECA M IO3HABATEIBHBIX MOTHMBOB B IOJYYEHUM M MOCIEAYIOLIEM AHAIN3E
uH(pOpMAIH O NEPEAOBBIX TOCTXKEHUSAX COBPEMEHHOM OT€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

HPAaBCTBCHHOI'O CO3HAHUA, I3TUYCCKOI'O ITOBCACHMUA, CITOCOOHOCTH OOCHUBATL CHUTYyaAllUU,
CBs3aHHbBIC C XUMHWYCCKHMMMU ABJICHUAMMU,

U TPUHUMATb OCO3HAHHBIC PCUHICHUA, OPHUCHTHUPYSACH HA MOPAJIbHO-HPABCTBCHHBIC HOPMBI U
OCHHOCTH, TOTOBHOCTHU OLICHHUBATDH CBOE MOBCACHHUC M TIOCTYIIKM CBOUX TOBapI/IHIGﬁ C HOSI/IIII/Iﬁ
HPAaBCTBCHHLIX U IIPABOBBIX HOPM U OCO3HAHUC HOCHG}ICTBI/Iﬁ 9THUX IMOCTYIIKOB,

4) hopMHPOBAHUS KYJIbTYPbI 310POBBSI:
NOHUMAaHHUS LIEHHOCTEW 370pOBOIO H 0e301acHoro obpasa KU3HU,

H€O6XOJII/IMOCTI/I OTBCTCTBCHHOI'O OTHOIICHUA K CO6CTB€HHOMY q)HBHqCCKOMy U IICUXUYCCKOMY
3A0POBBIO, CO6JIIO,ZI€HI/I}I IMpaBUJI 0€e30I1acHOTO O6paHlCHI/IH C BCII€CTBaAMU B 6I>ITy,

HOBCGI[HGBHOﬁ XKHN3HU H B pr,ZIOBOﬁ JACATCIIBHOCTH, IIOHUMAaHUs MHMCHHOCTHU IIPpaBHJI
HWHINBUAYAJIBHOTO U KOJUICKTHUBHOI'O

0e30MacHOro TOBEJEHUSI B CUTYaIUSAX, YIPOXKAIOUIMX 3J0POBBI0 M KU3HU JIOJEH; OCO3HAHUS
MOCIICJICTBUN U HEMPUSITUS BPEIHBIX MPUBBIYEK (YIOTpeOIeHNs

aJIKOT0JISI, HAPKOTUKOB, KYPEHUSI );

5) Tpy/10BOr0 BOCIIUTAHUS:

KOMMYHUKATUBHON KOMIIETEHTHOCTU B yueOHO-HCCIIeIOBATEIHCKON

JeSITEIbHOCTH, OOIIECTBEHHO TOJIE3HON, TBOPUECKON U IPYTUX BUAAX JAEATEIHHOCTH; YCTAHOBKU Ha
AKTUBHOE YYaCTHE B PEUICHUU MMPAKTUYECKUX 3a]a4

COIIMAIbHOM HAMPaBJIEHHOCTHU (B paMKaxX CBOErO KJacca, IIKOJIbI);
HMHTEpEca K MPAKTHIECKOMY U3y4YEHUI0 MPodeccuil pa3IndaHoro pojia, B TOM

YUCJIE HA OCHOBE MMPUMEHEHHUS MTPEAMETHBIX 3HAHUM 110 XUMUHU; YBAXKECHUS K TPYLY, JIOASM TpyAa U
pe3yabTaTaM TPYAOBOU AEATEIbHOCTHA; TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHAMBUYaTIbHON
TPACKTOPUU

oOpa3oBanus, Oynymie mpodeccun U peaau3alud COOCTBEHHBIX XKU3HEHHBIX TUIAHOB C YUETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, MHTEPECOB U MOTPEOHOCTEH 00IIEeCTRa;

6) 3K0JI0rM4eCcKOro BOCIIMTAHMS:
9KOJIOTHYECKH 11€JIECO00Pa3HOI0 OTHOIICHUS K MPUPOE, KAaK HCTOUHUKY



CYLIECTBOBAaHHUA >KM3HU Ha 3eMJie; MOHMMaHUS I100aIbHOrO XapakTepa SKOJIOTHYECKUX MpooIieM,
BITMSTHUS

9KOHOMHYCCKHX IIPOLHECCOB Ha COCTOAHHUC HpI/IpOI[HOI\/’I U COLMAIBHOMN CpEabl; OCO3HaHUuA
HCO6XOIII/IMOCTI/I HUCHOJIL30BAHUS JOCTXKCHUN XUMUM JIJIs

pelIeHrs BOIPOCOB PAILMOHAIBHOTO IPUPOJOIOIB30BAHUSA; AKTUBHOI'O HENPUIATUA JEUCTBUM,
IIPUHOCSIIUX BPEI OKPY KAIOLIEH

NPUPOAHON Cpele, YMEHHUS NPOrHO3MPOBATH HEOJArOMPUATHBIE 3KOJOTMYECKHUE IOCIE/ICTBUS
NPEANPUHUMAEMBIX JEUCTBUM W MNPENOTBpPAIATh MX; HAJIMYHUS Pa3BUTOTO SKOJOTHMYECKOTO
MBIIUIEHUS, DKOJOTUYECKOW KYJIBTYPBI, OIbITA AEATEIBHOCTH KOJIOTMYECKOW HANPABIEHHOCTH,
YMEHUS PYKOBOJCTBOBATHCS UMH B IMO3HABATEIbHON, KOMMYHUKATUBHONW M COLMAIIBHOW MPAKTHKE,
CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOSATH UJICOJIOTMH XeMO(poOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUA:
c(hOopMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKH, MOHUMAHUS CHEU(DUKA XUMUU KaK HAYKH,
0CO3HaHUA €€ poJikd B POPMUPOBAHUY PAIIMOHATHHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUH IIEJIOCTHOTO
IpeACTaBICHUs 00 OKpYXalolleM MHpPEe KaK O €JIMHCTBE IMPHUPOJBI M YEJIOBEKa, B TO3HAHUM
IPUPOJTHBIX 3aKOHOMEPHOCTEH W pelieHuH NPOoOJeM COXpaHEHUS MPHUPOTHOTO PABHOBECHS;
yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM [IJII COBPEMEHHOW UMBWIM3aLUU: B €€
I'YMaHUCTUYECKONM HANpPaBIEHHOCTH M BaXKHOM pOJIM B CO3/JaHMM HOBOW 0a3bl MaTepuaibHOU
KyJbTYpBI, PEUICHUU TI00aJbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUSI UEJIOBEUYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM U IKOJIOTMUECKOM 0€301MacHOCTH, B PA3BUTHH MEIUIIMHBI, 00ECTIeUeHUN
YCIIOBUM YCIEIIHOTO TPYyJa M IKOJOTMYECKH KOMQOPTHOM >KM3HU Ka)XJOro 4JjieHa OOIIeCTBa;
€CTECTBEHHO-HAYYHOU IPAaMOTHOCTH: TIOHUMAHUS CYIIIHOCTH METOJIOB

MO3HAHUSA, HMCIOJb3yeMbIX B E€CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIOJIb30BaTh IOJTy4aeMble
3HaHMS JJIs aHalM3a W OOBSCHEHMS SBICHMM OKPY’KAIOIIEr0 MHpa M MPOUCXOMASIINX B HEM
M3MEHEHHH, yMEHUS Jie]aTh 000CHOBAHHBIC 3aKITIOYECHHS HA OCHOBE HAYYHBIX (DAKTOB U UIMEIOITUXCSI
JAHHBIX C HEIBIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB; CIIOCOOHOCTH CaMOCTOATENBHO UCIIOJIb30BaTh
XUMHUYECKHUE 3HAHUS IS

PCUICHUA npo6neM B PCAJIBHBIX JKU3HCHHBIX CUTYAIUAX; HHTCPCCA K ITIO3HAHHIO U
HCCHGI[OB&TCHBCKOﬁ ACATCIBHOCTH,

TOTOBHOCTH W CIOCOOHOCTH K HEMPEPHIBHOMY OOpa3oBaHHI0O M CaMOOOpa30BaHMIO, K
AKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUH 10 XUMHU B COOTBETCTBHUU C )KU3HECHHBIMHU OTPEOHOCTAMU;
WHTEPECca K 0COOEHHOCTSAM TPY/ia B pa3UIHBIX chepax MpodecCHoHATBHON

NEATEIIbHOCTHU.
METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC Pe3yIbTaThl OCBOSHUS YUCOHOTO MpeaMeTa « XHMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHMs BKIIIOYAIOT:



3HauYMMbIe I  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCA MEXIUCIUIUIMHAPHbBIE
(MexnpeaMeTHbIe) O0IIeHayYHbIe TOHATHS, OTPAXKAIOIIKE LIEIOCTHOCTh HAYYHOM KapTHUHBI MHUpa U
cnenu(rKy METOAOB IO3HAHMS, HCHOJb3YEMBbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
AHEPrus, IBJICHUE, POLIECC, CUCTEMA, HAYUHBIN (DAaKT, IPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HccleoBaHUe, HAOMIOJIEHUE, WU3MEpPEHUE, HKCIEPUMEHT U JpPYrue); yHUBEpCaIbHbIE
yueOHble JedcTBUA (TO3HaBaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYJSTUBHbBIE), 00ECIEUMBAIOIINE
dbopmupoBaHue (yHKIMOHATBHON IPaMOTHOCTH U COLIMAIBHON KOMIIETEHIIMH 00 y4YaroIIuXCs;

CIIOCOOHOCTB o0yuaromuxcs UCIIOJIB30BATh OCBOEHHBIE MEXIUCIMIUIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAIbHbIE YUeOHbIE NEHCTBUS B TO3HABATENbHOM U COLIMATIBLHOM
MIPaKTHKE.

MCTaHpeI[MCTHBIC PE3YyJabTAaThl  OTPAKAKOT  OBJIAJACHUC  YHUBCPCAJIbHBIMH y‘{€6HBIMI/I
MMO3HABATCIIbHBIMHU, KOMMYHUKATUBHBIMUA U PCTYJIIITUBHBIMHA HeﬁCTBHHMH.

OBJafeHne yHUBEPCAJIbHBIMY Y4eOHBIMY MO3HABATEIbHBIMHY J1€CTBUSIMU:
1) 6a30Bble JJOrHYeCKHe AeHCTBHS:

CaMOCTOSITENILHO  (POPMYIMPOBaTh U  aKTyaJU3UpoBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh; OMPEEIATh 1eNIN JeATeIbHOCTH, 3a/1aBasi apaMeTpPhbl U KPUTEPUHU UX

HOCTMIKCHUA, COOTHOCUTD PC3YJIbTATBI ACATCIIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU, UCITIOJIb30BaATh ITPU
OCBOCHHUM 3HAHUU HpI/IéMLI JJOTHYCCKOI'O MBIITJICHUSA —

BBIICIIATE XAapPaKTCPHBIC ITPU3HAKH MOHATUH U YCTaHABJIMBATh HX B3dWUMOCBA3b, HUCIIOJIB30BATH
COOTBCTCTBYIOIIHNC ITOHATHA IJIA 00BICHECHUS OTACJIBHBIX (1)aKTOB )41 HBJIGHI/Iﬁ;

BBI6I/IpaTI> OCHOBAHMUA U KPUTCPHUH LA KJIaCCI/I(i)I/IKaLII/II/I BCIHICCTB H

XUMHYCCKHNX peaKHHﬁ; YCTaHAaBJINBATh IIPHYUMHHO-CICACTBCHHBIC CBA3H MCKIAY H3Yy4aCMbIMU
ABJICHUAMHA, CTPOUTH JIOTHYCCKUC PACCYKIACHUA (HHI[}IKTHBHI)IQ ACAYKTHBHBIC, 110

AQHAJIOTUH), BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTUBOPEUMS B PacCMAaTPUBAEMBIX SIBJICHUSX,
(GhopMyIHPOBATh BEIBOJIBI 1 3aKIIFOYCHUS; IPUMEHSTH B IMPOIECCE TTO3HAHMSI, UCIIOIb3yEeMbIC B XUMHHU
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, TPE0OPa30BLIBATh MOJICILHBIE TIPEACTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) AJIEMEHTa, XUMHU4YecKast (popMyia, ypaBHCHHE XUMUUYECKON PEaKIIUd — IIPH PEIICHUH
y49eOHBIX II03HABATCIBHBIX M NPAKTHUYCCKUX 3aJad, NPHUMEHATh Ha3BaHHBIC MOJICIIbHBIC
NPEACTABJICHUS U BBISIBIICHUS XapaKTEPHBIX NMPU3HAKOB HM3YYAa€MbBIX BEIIECTB M XUMHUYECKHX
pEaKIIUH.

2) 6azoBbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIaACTh OCHOBAMH MCTOA0B HAYYHOI'O ITIO3HAHMA BCUICCTB U XUMHUYCCKUX

peakiuii; GOpMyJIHpOBaTH IMEIM M 3a7add  HMCCJICAOBAHUS, HCIIOIL30BaTh IIOCTABICHHBIC U
CaMOCTOSITEILHO C(OPMYIUPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA TTO3HAHKUS M OCHOBBI JIJIS
dhopMUPOBaHUS THUIIOTE3Bl 1O IMPOBEPKE TMPABHUIBLHOCTH BBICKA3bIBACMBIX CY)KJICHHH; BIAICTh
HAaBbIKAMHM CAMOCTOSITEJIbHOTO IJIAHUPOBAHHUS M TPOBEJACHUS YUYEHUYECKHX HKCIIEPUMEHTOB,
COBEpPIICHCTBOBATh YMEHHUS HAOJIIOAATh 3a XOJ0M MPOIECcca, CAaMOCTOSITEILHO MPOTHO3UPOBATH €0
pe3yabTaT, (GOopMyIHpPOBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3yIbTATOB



UCCJIEI0BAHUS, COCTaBIIATb OOOCHOBAHHBIA OTYET O MPOJEIAHHOW paboTe; MPHUOOpETaTh OMBIT
YUYEHMUYECKOW HCCIEA0BATENbCKOW U MPOEKTHOM JAESTENBHOCTH, MPOSIBIATH CIHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOHUCKY METOJIOB PEUICHUS] MPAKTUYECKHUX 3a/1ad, NPUMEHEHUIO
Pa3IUYHBIX METOJOB MO3HAHUS.

3) padoTa ¢ uHpopManueii:
OPHEHTHUPOBATHCS B Pa3InYHbIX MCTOYHHKAX uH(pOpPMaIUH (Hay4HO-

nonyJsipHas JIuTepaTypa XMMUYECKOIO COJIepkKaHus, CIpaBOYHbIe TocoOus, pecypcebl MHTepHeTa),
aHANIM3UPOBATh MHPOPMALIMIO PA3TUYHBIX BUAOB U (HOPM MPEACTABICHUS, KPUTHUECKH OLIEHUBATD
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUYNBOCTb;

(GopMynHpoBaTh 3ampochl U MPUMEHATH pa3MYHble METOIbl MpU TOHCKE U OTOOpe
uH(popMaIm, He0OX0IMMOI1 17151 BHIOJHEHUS YUeOHBIX 3a/1a4 ONpeIeIEHHOr0 THIA; MPUOOpeTaTh
OTBIT UCTIOJIb30BaHU MH(POPMAIIMOHHO-KOMMYHHUKATHUBHBIX

TEXHOJIOTUN U Pa3IMYHBIX MOMCKOBBIX CUCTEM; CAMOCTOSITEIBHO BHIOMPATH ONTUMAIBHYIO (OpMY
npencrapieHus uHopmanuu (cxembl, TpaduKH, IUArpamMMbl, TaOJMIIbI, PUCYHKH U IPYTHE);
UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CPeACTBA IpH paboTe ¢ XMMUYECKONW HH(POpMALIUECH:
NPUMEHAITh MEXIpeAMETHbIEe ((pu3nyeckne M MaTeMaTUYECKUE) 3HAKH U CHUMBOJIBI, (DOPMYIIBI,
ab0peBHUaTypbl, HOMEHKJIATypy; HCIOJb30BaTh W MpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE
CpelcTBa

HarJs1iJHOCTH.
OBaaaenue YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMHA JEeMCTBUSIMM

3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKTaeMOW TeMbl B XOJE JMajora W/Wih TUCKYCCHUH,
BBICKA3bIBaTh HUJEH, (OPMYyIUpPOBATH CBOM MPEAJIOKEHHUS OTHOCHUTEIBHO  BBITIOJIHEHUS
MPEJIOKEHHON 3aJ1a4l; BBICTYIIATh C MPE3CHTAMEN PE3yIbTaTOB [T03HABATEILHON JIESITEIBHOCTH,
MTOJYYEHHBIX CaAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHKAMU IIPU BBIINIOJHEHUU XUMHUUYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKONW pabOThl MO HCCIEAOBAHUIO CBOMCTB HM3Y4YaeMBIX BEIIECTB,
peanuzanuu yuyeOHOro mpoekTa U (opMymupoBaTh BBIBOABI MO pe3yjbTaTaM MPOBEIEHHBIX
MCCJIeIOBAHUIN MTyTEM COTJIIACOBAHUS TO3UIMHN B X0/1€ 00CYKICHUSI 1 OOMEHa MHEHHUSMHU.

OByajieHUe YHUBEPCATBHBIMHU PEryJSTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO IO3HABATEIbHYIO JIE€STENBHOCTD,
ompezensis e€ Mend W 3aJa4yd, KOHTPOJIHMPOBATH M 1O Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
MpeajiaraeMblii aITOPUTM JEWCTBHIM TPH BBITIOJHEHWN YYEOHBIX W HCCIEIOBATEIIbCKUX 3aj1ad,
BbIOMpaTh HamOoJee dPGEeKTUBHBINA CIOCOO WX PEHICHHS ¢ y4E€TOM MOJYyYEHUS HOBBIX 3HAHHHA O
BEILIECTBAX U XUMUYECKHUX PEAKIIUIX; OCYIIECTBISITh CAMOKOHTPOJIb CBOEH AESATEILHOCTH HA OCHOBE
caMoaHalu3a

Hn CaMOOILICHKH.

HPEIMETHBIE PE3YJIBTATDBI



10 KVIACC

[IpeameTHbIE pe3ynbpTaThl OCBOCHUS Kypca «Opranndeckas XUMHUsA» OTPAKAIOT:

c(hOpMUPOBAHHOCTh MPEJICTABICHUN O XUMHUUYECKOW COCTaBJISIONICH €CTeCTBEHHO-HAYyYHOU
KapTUHBl MUpA, POJU XMUMHUU B TO3HAHWU SIBJICHUU TPUPOJBI, B (OPMUPOBAHUU MBIIUICHUS U
KyJIbTYphl JHUYHOCTH, €€ (YHKUMOHAIBHOM TI'PaMOTHOCTH, HEOOXOAMMOW I pEIICHHS
MPAKTUYECKUX 3a/lad M HKOJIOTMYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0pOBBIO H
IIPUPOAHON  Cpele;, BIANCHME CHCTEMOM XHMHUYECKUX 3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAralolue MOHATUS (XMMHYECKUH OJJIEMEHT, aToM, OJJIEKTPOHHAas o000JlouKa aToma,
MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, XUMUYECKAs CBS3b, CTPYKTypHas (dopmyna
(pa3BépHyTast U COKpamni€HHas), MOJIb, MOJISIpHAs Macca, MOJISIPHBIM 00BEM, YIJIIEpOJHBIN CKEJeT,
GbyHKUMOHANBHAS Tpynmna, pajuKall, HU30MEpUs, H30MEPbI, T'OMOJOTHYECKUU psi, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOA M a30TCOAEPXKALIUE COCAUHEHUS, MOHOMEp, IOJMMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJEKYIISIPHBIE COCIMHEHHU); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHHUS OPraHUYECKUX
BemecTtB A. M. BytnepoBa, 3aK0H COXpaHEHHUsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHMBOINYECKHI
A3bIK XUMHHM; MHUPOBO33DEHUYECKUE 3HAHUs, JIEXKAL(ME B OCHOBE MOHUMAHUS HPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOIrMUECKHE CBEJICHHUS O CBOMCTBAX, COCTABE, NOJyUYEHUN
1 0e30MacHOM HCIOJIb30BAaHUU BAKHEUIIHMX OPraHUYECKHUX BEIIECTB B OBITY M MPAKTHUYECKOU
JESITENbHOCTH YeI0oBeKa; CHOPMHUPOBAHHOCTh YMEHUHN BBIABIISITh XapaKTePHbIE MMPU3HAKHU MOHSATHUH,
YCTAaHABJIUBATh UX B3aUMOCBSI3b, UCI0JIb30BaTh COOTBETCTBYIOIIUE IIOHATHS IIPY ONIMCAHUHU COCTAaBA,
CTPOEHUS U MPEBPALEHUN OPraHUYECKUX COEAMHEHH; CPOPMUPOBAHHOCTh YMEHHM UCIIOIB30BATh
XUMUYECKYK0 CHUMBOJIMKY JUISl COCTAaBJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAIIEHHOM) GOPMYJT OpraHUYECKUX BEIIECTB U YPaBHEHUN XUMUYECKUX PEaKILIUii, U3TOTaBIUBATh
MOJEIIA  MOJIEKYJl OpPraHMYECKHX BELIECTB Ul  WJUIIOCTPALMM MX  XUMHYECKOIO U
MPOCTPAHCTBEHHOTO CTPOEHUS; CHOPMHUPOBAHHOCTh YMEHHM YCTaHABIMBATH MPHUHAIJICKHOCTH
M3YYEHHBIX OPraHMYECKUX BEIIECTB M0 UX COCTABY M CTPOCHHUIO K OMPENIeIEHHOMY KJIaccCy/Tpyrime
coeIMHEHU (YriaeBOAOPObl, KUCIOPOA U a30TCOJAEPKAIIUE COCIUHEHUS, BHICOKOMOJIEKYIISIPHBIC
COEIMHEHUsA), N1aBaTh UMM Ha3BaHusA no cucremarnueckod HoMmeHkinatype (IUPAC), a rtakxke
MPUBOAUTH TPHUBUAJBHBIE HA3BaHUS OTMEJIbHBIX OPraHUYECKHX BEIIECTB (ITUJIEH, MPOIUJIEH,
alleTHIICH, YTHJICHTJIUKOIb, TTUIEPHH, (DeHOII, hOpMAaITBICTHI, AlIETANBACTH]I, MypaBbUHAS KUCIIOTA,
YKCyCHasi KHCIIOTa, OJIEMHOBAas KHCIOTAa, CTEAPUHOBAs KHCIOTa, TIIOKO3a, (PYKTO3a, Kpaxma,
EJUTI0JI03a, TIIUIIHH ); CPOPMUPOBAHHOCTH YMEHUS ONPEIETISATh BUIbI XUMUYECKON CBSI3U B

OpraHUYECKUX COCTMHEHUSX (OJUHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTH YMEHUS IPUMEHSATH TIOJIOKCHHS TEOPUU CTPOCHUSI OPTaHUUYECKHX BEIIECTB
A. M. bytnepoBa jj1s1 00bsICHEHHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHHUS MacChl BEMIECTB; C(HOPMUPOBAHHOCTh YMEHHM XapaKTEPH30BaTh COCTaB, CTPOCHHE,
¢u3nYecKkue W XUMUYECKHE CBOWCTBA THUNUYHBIX MPEACTABUTENICH pa3IMYHBIX KJIACCOB
OpraHMYeCKUX BemecTB (MeTaH, »JTaH, OJOTWJCH, MPOMNWICH, ameTwieH, OyraaueH-1,3,
MeTunoyTaaueH-1,3, 6eH3051, METaHOJI, ATAHOJ, STUJIICHIJIMKOJb, TJUIEPUH, (EHOJ, alleTalbAeTH]I,
MypaBbUHAasi U YKCYCHasi KHCJIOTHI, TJIFOKO3a, Kpaxmaj, LEeJUI003a, aMHUHOYKCYCHasi KHUCJIOTa),



WUTIOCTPUPOBATh TEHETUYECKYIO CBSA3b MEKY HUMU YPAaBHEHUSIMU COOTBETCTBYIOLIUX XUMUYECKUX
peakuuid ¢ UCIOJb30BAaHUEM CTPYKTYPHBIX (GOpMYIT; CPOPMUPOBAHHOCTh YMEHHS XapaKTEpHU30BaTh
MCTOYHUKH YTIEBOJOPOIHOTO ChIpbs (HEQTh, MPUPOIHBIN a3, yroyb), CIIOCOObI UX MEepepadboTKU U
MPAKTUYECKOE MPUMEHEHHUE NPOAYKTOB MepepadOoTKH; CPOPMUPOBAHHOCTh YMEHUN MPOBOAUTH
BBIYMCIICHUS 10 XUMUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEUIECTBA MUIIH
MPOJYKTa PEaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB WU
MPOAYKTOB peakuuu); cHOPMUPOBAHHOCTh YMEHUN BIAJETh CHUCTEMON 3HAHMM 00 OCHOBHBIX
METO/IaX HAyYHOI'O IMO3HAHMSI, MUCHOJb3YEMbIX B XUMHUHU NPHU HU3YYEHHHM BEIIECTB U XUMHUYECKUX
ABJICHUHN (HaAOJIOZCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTMPOBAHUE), UCIIOJIH30BATh CUCTEMHBIC
XUMHYECKUE 3HAHUS JIJISl IPUHATHUSL pEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAlUSIX, CBA3AHHBIX C
BEILIECTBAMU U UX MPUMEHEHUEM; CPOPMUPOBAHHOCTh YMEHHUI COOMIOAATh MPaBUIIa MOJIb30BAHUS
XUMHYECKOM MOCYyAOW M JIabOpaTOpHBIM O00O0pYyJOBaHMEM, a TaKkKe MpaBuiia OOpalieHus ¢
BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUHUSMM IO BBIMIOJHEHUIO JAOOPATOPHBIX XMMHMYECKHUX
OMBITOB; C(HOPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBIMOJHATH XUMUYECKUU SKCHEPUMEHT
(mpeBparieHusi OpraHUYeCKUX BEIIECTB NMPH HarpeBaHUM, MOJyYEHUE STUIEHA M HM3YyYEHHE €ro
CBOICTB, KAYECTBEHHBIE PEAKIIMK OPraHUYECKHUX BEIIECTB, JCHATYypallus OCJIKOB MPU HArpEeBaHUH,
I[BETHBIE pEaKIMK OEIKOB) B COOTBETCTBUHU C MPABUIIAMH TEXHUKH 0€30MaCHOCTH MPU 0OPAIIEHUH C
BEIIECTBAMU M J1a0OpaTOpPHBIM OOOPYJIOBAaHUEM, TMPEACTABIATH PE3YJIbTAThl XUMHUYECKOTO
HKCIIEpUMEHTA B (pOpMeE 3aMKMCH YPABHEHHUM COOTBETCTBYIOIIMX PEAKIIUN 1 POPMYIUPOBATH BHIBOIBI
Ha OCHOBE OJTHX pe3yJbTaToOB; C(MOPMUPOBAHHOCTh YMEHHUNH KPUTHUECKU aHAJIU3UPOBATh
XMUMUYECKYI0 HMH(OpMAIMIO, I[OJy4aeMyl M3 pa3HbIX MCTOYHMKOB (CpEICTBAa MAacCOBOM
uHpopmanuu, UHTEpHET U APYTUX);



c(hopMUPOBAHHOCTH
YMEHUU coONIOaTh MpaBWia  SKOJIOTHYECKU

1enecooOpa3sHoro TMOBEJeHUsT B OBITY U TPYAOBOWM JESITENBHOCTH B LEIAX
COXpaHEHHUs! CBOETO 37I0POBBsI M OKpY)KAIOIIEH MPHUPOIHON Cpeibl, OCO3HABATH
OITACHOCTh BO3JICHCTBHUS HA JKHUBBIE OPTaHU3MBI OINPEICIEHHBIX OPTaHMYECKUX
BEIECTB, MOHMMas cMbIci mokaszatens [1/IK, moscHAT, Ha mpumepax CrocoOBI
YMCHBIICHUS ¥ TPEIOTBPAIICHUS WX BPEAHOTO BO3JCHCTBUS HA OpPraHU3M
YelloBeKa; I OOYYalIIMXCS C OTPaHUYCHHBIMH BO3MOYKHOCTSIMHU 37I0POBBS:
yYMCHHE TPUMEHSTH 3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIICCTB
U XUMHYCCKUX SBJICHUH; JUISI CIENBIX M CIA00BUIANINX OOYYAIOIIMXCS: YMCHHE
UCTIOJIB30BaTh Pelbe()HO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. Bpains ans 3amucu
XUMUYECKUX POopMYyII.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUs Kypca «OOmas U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTh  TPEJCTABICHUN: O XHUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMHUHU B TTIO3HAHUM SIBJICHUM TPUPO/IBI,
B (OpPMHUPOBAHWUN MBIIUICHUS W KYJIbTYPhl JUYHOCTH, €€ (YHKIIMOHAIHHOM
IPAaMOTHOCTH, HEOOXOAUMOM JIJIsl pelIeHus MPaKTUUECKUX 3a7a4 U SKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U MPHUPOIHON Cpejie; BiIaJcHUE
CUCTEMOW XMMHUYECKHUX 3HAHUM, KOTOPAsl BKIIFOYAET:

OCHOBOIIOJIATAIONINE TMOHATHS (XUMHUYECKHUH DIIEMEHT, aToM, HM30Tom, s-, P-, d-
AJICKTPOHHBIE OpPOWTANIM aTOMOB, HOH, MOJIEKyJia, MOJb, MOJISAPHBIH OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKUCICHMS, XUMHUUYECKAsl CBS3b
(KoBaJICHTHAsI, HIOHHAS, METAJTIMYECKas, BOJOPOIHAS ), KPUCTAIIIMUECKas PEIIETKa,
TAMNBl ~ XUMWYECKUX  pEaKIUi, PpPacTBOpP, AJIEKTPOJMUTHI, HEIIJICKTPOJIUTHI,
BJICKTPOJIMTHYECKAsT JUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHUYECKOW pEaKIh, XUMHYECKOE pPaBHOBECHE); TECOPUM M 3aKOHBI (TEOpHs
BJICKTPOJIMTHYECKON aucconuanuu, nepuoandeckud 3akoH J[. M. Menneneesna,
3aKOH COXPAHEHUS MAacChl BEIIECTB, 3aKOH COXPAHECHUSI W MPEBPAIICHHUS SHEPTUU
MpY XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHMN S3BIK XHUMHHU,
MHUPOBO33PCHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE MOHWMAHHUS MPUYUHHOCTU H
CUCTEMHOCTH XHMHMYCCKHX SIBIICHHH, (haKTOJOTHMYECCKHE CBEIACHUS O CBOWCTBAX,
COCTaBe, MOJIyYCHUH M 0€3011aCHOM HCIIOJIb30BAaHUHM BAKHEHIITUX HEOPTraHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

YMEHUU BBIABJIATH XapaKTEPHBIE MPU3HAKU ITOHSATHH,



c(hopMUPOBAHHOCTH

YCTaHABJIMBATh UX B3aUMOCBS3b, WCIOJB30BATh COOTBETCTBYIOLIUE IMOHATHUS MPHU
OMMCAaHWM HEOPTaHMYECKUX BEIIECTB M WX MpEeBpalleHuil; chopMUPOBAHHOCTH
YMEHUM HCIOJIb30BaTh XHUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJCHUS (opMyn
BELIECTB U YPABHEHUM XUMHUUYECKUX PEAKLUN, CUCTEMATUYECKYI0) HOMEHKIATYPY
(IUPAC) wu TtpuBHaibHBIE Ha3BaHUS OT/ACJIbHBIX HEOPraHUYECKUX BEIIECTB
(yrapHslil ra3, yriieKUCIblil ra3, aMMuak, rameéHas U3BeCThb, HeramiéHasi U3BECTb,
MUTHhEBAsE COJla, MUPUT U Jpyrue); cHOPMUPOBAHHOCTh YMEHHUH ONpPEACIsITh
BAJIEHTHOCTh WM CTENEHb OKHUCIEHUS XUMHYECKHUX DJJEMEHTOB B COCHUHEHUSIX
pa3IMYHOTO  COCTaBa, BHJ XWMHUYECKOM CBA3M (KOBaJIeHTHasi, HMOHHAas,
MeTaJUTM4ecKasi, BOJOPOJHAS) B COCIUHCHMSIX, TUI KPUCTALIUYECKOU PEIIETKH
KOHKPETHOTO BeIeCTBa (aTOMHas, MOJICKYJIsSIpHAsi, WOHHAs, METaJTn4YecKas),
XapakTep Cpebl B BOAHBIX PACTBOPAX HEOPTAHUYECKUX COCIMHECHUN;

c(hopMUPOBAaHHOCTH YMEHUH yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOPraHMYECKUX BEIIECTB MO KX COCTaBY K OMNPEeACIEHHOMY KIacCy/TpyIme
COeIMHEHUN (MPOCTHIE BEIIECTBA — METAUIBI U HEMETAJLJIbl, OKCHUJIbI, OCHOBAHMUS,
KHUCIIOThI, aM@OTEepHbIE THUIAPOKCUIBI, COJHK); CHOPMUPOBAHHOCTHL YMEHHUM
packpbiBaThb CMBbICI mnepuoauueckoro 3akoHa J[. WM. Menneneea wu
J€MOHCTPUPOBATH ero CHUCTEMAaTU3UPYIOIYIO, O0OBSICHUTEITLHYIO u
MPOTHOCTUYECKYIO (YHKIMH; C(HOPMUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh
3JIEKTPOHHOE CTPOCHHME aTOMOB XHMHYECKHUX DdJeMEeHTOB |—4 mepuoson
[Tepunoguueckoit cucrembl xuMudeckux snemMeHToB . M. MenneneeBa, ucnonb3ys
MOHSTHSA «S-, P-, dIJIEKTPOHHBIE OPOUTATINY, «IHEPTETUICCKUE YPOBHUY», OOBICHSIThH
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUUECKUX DJIEMEHTOB U UX COCTMHEHUM 110
neproaaM u rpynnam [leppoaunyeckon cucteMbl XUMHAYECKUX 31eMeHTOB 1. U.

MenpeneeBa; cOpMUPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOWCTBA HEOPraHMYECKHMX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETHUYECKOW CBS3UM MEXIY HEOPraHWYECKUMH
BEIIECTBAMU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XWMHWYECKUX PEAKLIHIA;
c(hOpMHPOBAHHOCTh YMEHHUS KIACCH(PUIIUPOBATH XUMUUECKHUE PEAKITHH 110

pa3IMYHBIM TIPU3HAKaM (YUCIYy M COCTABy PEardpyroliux BEIISCTB, TEIJIOBOMY
s dekTy peaknuu, U3MEHCHHIO CTEICHEH OKHCIICHHUS DJIEMEHTOB, 00paTHUMOCTH
peaKIuy, Y4YacTHIO KaTaju3aTopa); C(POpMHpPOBAHHOCTh YMEHHH COCTaBIATH
YpaBHCHHSI PEaKIMi pa3IWYHBIX THIIOB, IOJHBIC W COKpAIIEHHBIC YpPaBHCHUS
peaKIuii HOHHOTO 0OMEHA, YUUTHIBAS YCIOBHSI, TIPH KOTOPBIX 3T PEAKIIUU UAYT JI0
KOHIIA;

YMEHUM IIPOBOJINTh PEAKIMH,  IOATBEPIKIAIONINC

KA4YECTBEHHBIN COCTaB PA3JIMYHBIX HEOPraHUYECKUX BELIECTB, PACIIO3HABATH
ONBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIIKNE B BOJIHBIX PACTBOPAX HEOPTAaHUUYECKUX



c(hopMUPOBAHHOCTH
BEIIECTB; CHOPMUPOBAHHOCTh yYMEHHUH pacKpbIBaTh CYITHOCTb
OKHUCJIUTEITEHO-

BOCCTaHOBUTENBHBIX PEAKIMii MOCPEICTBOM COCTABJICHHUS AJIEKTPOHHOI 0 OanaHca
ATHX PeaKInii; cOPMUPOBAHHOCTh YMEHU OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XHUMHUYECKOM peaklluy OT Pa3IMYHBIX ()aKTOPOB; XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIITHETO BO3ACHCTBHS (TIPHHIIUIL
Jle llaTenbe); cpopMUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh XUMHUECKHUE
HPOIIECCHI,

JIeKAIINE B OCHOBE MPOMBIIIJICHHOTO TIOJYYCHHSI CEPHON KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTD MPEACTABIICHUA 00 OOIUX HAYYHBIX MPUHITUIIAX U
AKOJIOTHYECKUX MPOOJIeMax XUMHIECKOTO TIPOU3BOICTBA; CHOPMHUPOBAHHOCTH

YMEHHUH TIPOBOJIMTH BBIUMCIICHUS C UCIIOJIb30BAHUEM TIOHSITHS «MacCoBast J10JIS

BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIIICHUH T'a30B MPU XUMUYECKUX PEaAKITUX,
MaccChl BEIECTBA WM 00bEMa ra30B 10 N3BECTHOMY KOJIIMYECTBY BEIIECTBA, Macce
WA 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIIOBOTO 3 dekra
peakiMy Ha OCHOBE 3aKOHOB COXPaHCHUS MacChl BEIICCTB, MPEBPAICHUS U
COXpaHCHUS YHEPTUH; CHOOPMUPOBAHHOCTh YMEHHUH COOJIIOIaTh TTpaBuia
TIOJIb30BAHUS XUMUYIECKOM MOCYI0N 1 JTab0opaTOPHBIM 000pYAOBaHUEM, a TAKKE
npaBuiIa OOpaIIeHHS C BEECTBAMHU B COOTBETCTBHU C MHCTPYKITUSIMHU TI0
BBITTOJTHEHUIO TAOOPATOPHBIX XUMHYECKHUX OIBITOB; CPOPMUPOBAHHOCTh YMEHHIMA
TUTAHUPOBATH U BBIMOJHATh XUMHUYECKHI SKCTIEPUMEHT (Pa3JI0KECHHUE MTEPOKCHIA
BOJIOPO/Ia B MMPUCYTCTBUU KAaTAIN3aTOPA, OTIPECIICHUE CPEIb pacTBOpoOB
BEIIECTB  C TIOMOIIIbI0  YHHBEPCAITHHOTO WHIAUKATOPA, BIUSHHUC
pa3uYHBIX (AKTOPOB HA CKOPOCTh XMMHYECKON PEaKIMH, PEAKIINH HOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIIUK Ha CyJib(aT-, KapOOHAT- M XJIOPU/I-aHHOHBI, Ha
KaTHOH aMMOHHS, PEIICHUE IKCTICPUMEHTAIBHBIX 331a4 110 TeMaM «MeTauib» U
«HeMmeTauel») B COOTBETCTBHH C TIPaBHIIAMHU TEXHUKU O€30MMACHOCTH IIPH
oOpaIieHnu ¢ BeIeCTBaMH 1 TaOOpaTOPHBIM 000PYAOBaHUEM, TIPEICTABISAThH
PE3YNIBTATHl XUMHUYECKOTO IKCIIEPUMEHTA B (DOpME 3alncH ypaBHEHUM
COOTBETCTBYIOIIUX PeaKIuil U (OPMYITHUPOBATH BHIBOJBI HA OCHOBE 3THUX
PE3yNbTaTOB; CHOPMUPOBAHHOCTH YMEHUM KPUTUUECKH aHATTM3UPOBATH
XUMHYECKYTO

uHOpMAINIO, TONMYy4aeMyl0 W3 Pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOM
KOMMYHUKalK, THTepHET U Apyrux);
YMEHUU coONoaTh MpaBuja  AKOJOTUYECKHU

11eJIeCO00pa3HOT0 TOBENECHUSA B OBITY W TPYAOBOW JEATEIBHOCTH B IEJAX
COXpaHEHHMsI CBOETO 3JI0POBbS M OKpYKalolled NPUPOIHON Cpeabl, OCO3HABAThH
OMacCHOCTh BO3JICUCTBUS HA KUBbIC OPraHU3MBbI ONPEAEIEHHBIX BEUIECTB, HOHUMAs
cmbicn nokazarens [IJIK, mosicHITP Ha mnpuMepax CHocOObl YMEHBUICHUS H



c(hopMUPOBAHHOCTH
MPEIOTBPAIICHUSI WX BPEIHOTO BO3JCHCTBUS HA OpraHU3M 4YelOBEKa; s

00y4JaroImmXcsl ¢ OTPAHNYCHHBIMU BO3MOXKHOCTSIMH 3I0POBBSI: YMEHHE NMPUMEHSATH
3HaHMSI 00 OCHOBHBIX JIOCTYIHBIX METOJAaX IMO3HAHUS BEIIECTB U XUMHUYCCKUX
SIBIICHUM; JUTSI CIICTIBIX W CIA0OBHIANINX OOYYAOIIUXCS: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy oOo3HaueHuid JI. Bpaiing s 3anucu XUMHYECKUX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
HauMeHoBaHHe KoauyecTBo yacos
Ne duexkTpoHHble (UG poBbIe) 00pa3oBaTebHbIE
w/n pa3iea0B U TEM Kourpoububie | IIpakTnuyeckue
Bcero pecypchl
NporpaMmel padoThI padoTsbI
Pa3nen 1. Teoperuyeckue 0CHOBBI OPraHN4YecKo i XMMHUHU
[Ipenmer oprannyeckoi https://academycontent.apkpro.ru/lesson/a9f3d1915ele-
XuMuH. Teopust CTpOeHUS 4e24-ac02-efh16fa49f6a
1.1 OpraHUIeCcKUX 3 0 0
coequHeHui A. M.
byrneposa
Hroro i o pazaeny 3
Pa3znen 2 . YrieBoaopoanl
[IpenenbHble https://academycontent.apkpro.ru/lesson/258ddc06ec23-
2.1 YIIICBOIOPOIBI — 2 0 0 473c-b3d7-ed82fcaddd02
AJIKaHbI
Henpenenbubie https://academycontent.apkpro.ru/lesson/4038171e4158-
2.2 YIJIEBOJOPOIbL: AIKEHEL, 6 0 1 4bd1-ae98-18dc1cfh9399
AJKaJ1EHbI, ATTKUHbI
APOMATHICCKILE https://academycontent.apkpro.ru/lesson/d86d7d00d5b4-
2.3 P 2 0 0 491d-aded-c3ddal9feef4

YTJIEBOIOPOIBI



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/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

[IpuponHble  HMCTOYHHUKH

24 yIJI€BOJOPOJAOB U HX 3 1 https://lesson.edu.ru/04/10
nepepaboTka
Wroro m o pazneny 13

Paznen 3 . Kuciopoacoaep:xammue

OpraHu4eCKue CoOCIMHCHUSA

31 C o 3 0 https://academy-
) THPTBI. OCHON content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
Ansaerunsl. Kap6oHoBbIE https://academycontent.apkpro.ru/lesson/8664b3190ba3-
3.2 KHCIIOTBI. 7 0 4945-b076-ch7ae5858b90
CrnosxHble 3¢upsl
https://academycontent.apkpro.ru/lesson/709ce43adeb6-
3.3 YrneBoasl 3 1 4281-963b-01d2e212d4d0
Hroro i o pazaeny 13

Pa3znen 4 . A3oTcoaeprkaiye oprannyecKkue

coex MHEHUS

An A https://academycontent.apkpro.ru/lesson/0c608a594c69-
4.1 HHBL AMHHOKHCIOTBL 3 0 4481-839¢-9205f201h73e
benxn
Wtoro 1 o pazneny 3
Paspnen S . BeicokomoJieKkyaspHbIe
coeTNHEHHUS
5.1 ITnactmaccel. Kayuyku. 2 0 https://lesson.edu.ru/04/10

Bonokna
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https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
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Uroro mo paznueny 2

OBIIEE KOJIMYECTBO
YACOB I10 34

[TPOTPAMME

11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrbie)
2 pporpammel Beero Kontpoabnbie | IpakTueckue | oghaz0parennnble
padoThI padoTsbI pecypesI
Paznea 1. Teopernueckne OCHOBBI XUMHH
Crpoenue atomoB. [lepuoguyecknii 3aKkoH
1.1 u Ilepuonuueckass cucTeMa XUMHUYECKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB JI. . Menaeneera
1.2 XUMHUYECKUE PeaKInu 6 1 1 https://lesson.edu.ru/04/10
Crtpoenue BemniectBa. MHOTOOOpasue
1.3 4 0 0 https://lesson.edu.ru/04/10
BEIECTB
Wroro no paszpeny 13 https://lesson.edu.ru/04/10
Paznen 2. Heopranmueckasi xumusi
2.1 Mertanibl 6 0 1 https://lesson.edu.ru/04/10
2.2 Hewmeranns 9 1 1 https://lesson.edu.ru/04/10
CBs13b HEOPraHMYECKUX U OPTaHUUECKHUX
2.3 2 0 0 https://lesson.edu.ru/04/10

BCIICCTB
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Hroro no paszneny

17

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

Pa3zgen 3. Xumud u JKu3Hb

3.1 XuMUS U )KU3Hb 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
IMOYPOYHOE IIVIAHUPOBAHMUME
10 KJIACC
KosmuecTBo yacos
Ne T Mara DJleKTpoHHbIe U poBbIe 00pa3oBaTeIbHbIE
. éMa ypoka Beero Konrtpoasbubie | IIpakTnueckue WiydeHHsi | pecypebi
padoThI padoThbI
[Ipenmet oprannueckoi https://academycontent.apkpro.ru/lesson/a9f3d1915ele-
1 XUMUH, €€ 1 0 0 4e24-ac02-efh16fa49f6a
BO3HUKHOBEHHE,
pa3BUTHE U 3HAYECHUE
Teopus crpoenus https://academycontent.apkpro.ru/lesson/c935a58cab0e-
OPraHu4eCcKUX 4¢59-9dcf-20517ae4b52¢e
2 coequueHuii A. M. 1 0 0

byrtneposa, e€
OCHOBHBIE I10JIOKECHHUS



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
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IIpencrasnenue o
KITacCU(UKAITUN
OpraHn4eCKux BCIICCTB.
Howmenknarypa
(cucremaruyeckasi) u
TPUBHUAJIBHBIC HA3BAHU A
OpraHu4e€CKuX BCHICCTB

https://academycontent.apkpro.ru/lesson/726ee099e1a9-
410f-b8be-b4cb589aeadl

AJIKaHEBIL: cOCTaB U
CTpPOEHUE,
TOMOJIOTHYECKHUU AT

https://academycontent.apkpro.ru/lesson/258ddc06ec23-
473c-b3d7-ed82fcaddd02

Mertan u 3TaH —
IpocCTene
MPEJICTABUTENN aJTKAHOB

https://academycontent.apkpro.ru/lesson/258ddc06ec23-
473c-b3d7-ed82fcaddd02

AJIKEHBI: COCTaB U
CTpOEHHUE, CBOMCTBA

https://academycontent.apkpro.ru/lesson/4038171e4158-
4bd1-ae98-18dc1cfh9399

OTWIEH U MPONUIEH —
npocTeuie
MpeICTaBUTENN

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

AJIKCHOB

IIpakTuyeckas pabora
Ne 1. «Ilonyuenue
STUJICHA U U3YYEHUE ero
CBOMCTB»

https://academycontent.apkpro.ru/lesson/53cd23792a45-
43b1-9f67-7ebcdaf03cel

Ankanuensl. byranuen-
1,3 u MmeTunOyTaueH-
1,3. [lonyuenue

https://lesson.edu.ru/04/10
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https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

CUHTETUYECKOTO
Kay4dyKa U PE3UHbI

10

ANKJHEI: COCTaB U
O0COOEHHOCTH CTPOEHHUS,
TOMOJIOTUYECKUH PS/I.
ArntetnneH —
MPOCTEUILIHI
MPEJICTAaBUTEND aJTKUHOB

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

11

Brruncienuns mo
YpPaBHEHUIO
XUMHUYECKON peaKiuu

https://academycontent.apkpro.ru/lesson/7dada0278448-
418f-b416-fbaledd4ab6d

12

Apensl: 6eH30J1 U
TOJTYOJI.

TOKCMYHOCTH apeHOB

https://academycontent.apkpro.ru/lesson/d86d7d00d5b4-
491d-aded-c3ddal9feef4

13

T'eneTnyeckas cBsA3b
YTJIEBOJIOPO/IOB,

IIpUHaJICKAIIUX K
Pa3JIMIHBIM KiIaCCaM

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

14

[TpupoaHbIe MCTOYHUKH
YTJIEBOJIOPOIOB!
OpUPONHBIA  Tra3 W
nomyTHele  HedTsIHbIe
rasbl, He()Tb U MPOTYKThI
e€ nepepaboTKH

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

15

[IpuponHbIe HCTOYHUKHU
YII€BOAOPOJIOB:
IIPUPOIHBIN a3

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

Y TIOITyTHBIE HE(PTAHBIC
ras3sl, HepTh U
MPOLYKTHI €€
nepepadoTKu

16

KonTponsHas pabora o
pazneny
«YTIeBo10pOabD)

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

17

[IpenenbHbIe
OJIHOATOMHBIE ~CIHPTHI:
METAHOJI U 3TaHOJ.

Bopopoanas cBsizb

https://academycontent.apkpro.ru/lesson/5439c18b7440-
4h6f-bf84-c04fad71694f

18

MHoroatoMHEIE
CIIUPTHI: ITHJICHTJIMKOJIb
Y TJIALEPUH

https://academycontent.apkpro.ru/lesson/461aa9c8c0ef-
4827-a8e5-d12a0bedc826

19

®deHo: CTpPOCHHE
MOJIEKYJIBI,
buznveckue u
XUMHYECKUE
CBOMCTBA,
MIPUMEHEHHE

https://academycontent.apkpro.ru/lesson/649883b87c5f-
4f16-896e-10a2278b08f1

20

AJbIernuabl:
dbopmanpaeru u
aleTalbIerul. ALIETOH

https://academycontent.apkpro.ru/lesson/8664b3190ba3-
4945-b076-cb7ae5858h90
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OnHOOCHOBHBIE https://academy-

MpeJEIbHbIC content.apkpro.ru/lesson/b4feaa043438-4b57-a3ec-
21 ba0fofe63¢0d

KapOOHOBBIE KHCIIOTHI: S

MypaBbHHAs U YKCYCHas

[TpakTdeckas pabora https://academycontent.apkpro.ru/lesson/9834d408386d-
29 No 2. «CpoiicTBa 444a-8de3-7efba8b98cdb

pacTBOpa YKCyCHOM

KHUCJIOTBI»

CreapuHoBas u

OJICMHOBAs1 KHCJIOTHI,
23 KaK TpeacTaBUTENN https://lesson.edu.ru/04/10

BBICIIMX KapOOHOBBIX

KHCJIOT

Mpb1a Kak coau

c apOoHO

24 BRICHINX KAPOOHOBRIX https://lesson.edu.ru/04/10

KHCJIOT, UX MOIOLIEe

NEUCTBUE

Cnoxubie  3upbl

KaKk  IPOU3BOJIHBIC
o5 CADGOHOBLLX https://academycontent.apkpro.ru/lesson/71ac43f2a0d4-

P 4945-a0eb-1e59cd5f4d9f

kucnot. ['maponus

CIIOXHBIX 3(UPOB

Kupsr: TUIPOJIN3, https://academycontent.apkpro.ru/lesson/71ac43f2a0d4-
26 MIPUMEHEHHUE, 4945-a0eb-1e59cd5f4dof

Oouosornyeckas  poJib
KHUPOB
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

27

VriueBoasl:  COCTaB,
KJTacCU(UKAITHSI.
Baxwueitmne
MPEACTABUTEIH:
TIII0K03a, (PYKTO3a,
caxaposa

https://academycontent.apkpro.ru/lesson/709ce43adeb6-
4281-963b-01d2e212d4d0

28

Kpaxman u nemronosa
KakK IMPUPOIHBIE
IMOJIUMEPHI

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

29

KounTposshas pabora no
paszneny
«Kucnmopoacoaepxaine
OpraHUYECKUe
COEIUHEHUS

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

30

AMWHEBI: METHJIAMHH U
AHHUJINH

https://academycontent.apkpro.ru/lesson/0c608a594c69-
4481-839e-9205f201b73e

31

AMMHOKHCIIOTBI Kak
amdoTtepHbIe
OpraHHYECKUe
COEMHEHMUS, ux
OHOJIOTHYECKOE
3Hayenue. [lenTuasl

https://academycontent.apkpro.ru/lesson/c2f2f3d743d1-
4873-ace0-78ecab6009628

32

benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE

COCAUMHCHUSA

https://academycontent.apkpro.ru/lesson/c2f2f3d743d1-
4873-ace0-78ecab6009628
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33

OCHOBHBIE TOHATUA
XAMHAUN
BBICOKOMOJICKYJISIPHBIX

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

COEIMHEHUN

34

OCHOBHBIE METOIbI
CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCAUHCHUH.
[ImacTmaccel, Kaydyku,
BOJIOKHA

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

OBIIEE KOJIMYECTBO
YACOB I1O0

[TPOTPAMME

34



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

11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne T Mara undposbie
eMa YpoKa
w/n yp Beero Konrpoiasbubie | IlpakTuyeckue u3ydenusi | 06pa3oBaTeNbHBIE
padoTsbI padoThI pecypes

XUMHYECKUI DIIEMEHT. ATOM.

1 1 0 0 https://lesson.edu.ru/04/10
DneKTpoHHass KOHPUTypalusi aTOMOB
[Tepuonnueckuii 3akoH u Ileproanueckas
chcTeMa XHUMHU4YeCKHX djemeHtoB [[. U.

2 N 1 0 0 https://lesson.edu.ru/04/10
MenneneeBa, uX CBsI3b C COBPEMEHHOU
TEOpHUEN CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHAYECKUX DIIEMEHTOB U UX
COCIMHEHUH TI0 TPYIIIaM U TIePHOJIaM.

3 3HAuEHHE IEPHOIMIECKOTO 3AKOHA 1 1 0 0 https://lesson.edu.ru/04/10
CHUCTEMBI XUMHUUYECKHUX d1eMeHTOB [[. 1.
MeHnpeneeBa B pa3BUTHH HAYKH
Crpoenue BelecTBa. XMMUYECKas CBS3b,

4 e€ BHJBI; MEXaHHW3MBbl 0Opa3OBaHUA 1 0 0 https://lesson.edu.ru/04/10
KOBAJICHTHOM CBs13U. BogopoaHas cBs3b
BasleHTHOCTB. DIJIEKTPOOTPUIIATEITLHOCTD.
Crenenn okucieHus. Beriectsa

5 1 0 0 https://lesson.edu.ru/04/10

MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS
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[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJIOUIHBIE PACTBOPBI.

MaccoBasi 107151 BEIIECTBa B pacTBOpPE

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

Knaccupukammss w  HOMEHKJIATypa
HEOPraHUYeCKUX COC/IMHCHUH.
I'eHeTnveckasi CBsI3b HEOPTaHUUECKHUX
BEIL[ECTB, PA3JIMYHBIX KJIACCOB

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

Krnaccudukanus XuMHuecKux peakuuii B
HEOPraHMYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHs MacChl BEIIECTB;
3aKOH COXPaHEHUs U IIPEBPAILCHUS
SHEPTUH NMPU XUMUYECKUX PEAKIUAX

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

Cxkopoctb peakiiun. OOpaTUMbIC PEAKIIHH.
XUMHYECKOE PaBHOBECUE

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

10

[Ipaktuueckast pabota Ne 1. «BnustHue
pa3nuuHbIX (aKTOpPOB Ha CKOPOCTh
XUMHUYECKOHN peakinm»

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

11

DNEeKTPOIUTHYECKAS JIICCOLTUAIIHSL.
[Tonsitre o BogopoaHoM nokazarene (pH)
pactBopa. Peakuuu wuoHHOrO oOOMEHa.
Tlunponus OpraHUYeCKHUX u
HEOPraHNYECKUX BEILEeCTB

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

12

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTie 00 snexTponuze
pacIuiaBoB U PacTBOPOB COJIEN

https://lesson.edu.ru/04/10
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13

KoHnTponsHas paborta no pasaeny

«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMUHN»

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

14

MeTaJIJH)I, HUX IIOJIOKCHHUC B
[Tepuoanueckoi cucreMe XUMUYECKUX
anemeHToB J[. . MeneneeBa u
0COOEHHOCTH CTpOeHHUs aToMoB. O0IMe

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

(u3nyeckue cBOcTBa METaNIOB

15

CrnaBel METaJJIOB. DJNEKTPOXUMUYECKUI
P HAPSKEHUN METaIOB

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

16

XHWMHUYECKUE CBOMCTBA BAJKHEHUIIINX
METaJJIOB (HaTpHil, Kaui, KalbLUH,
MarHuii, aJlOMUHUIN) U UX COeTMHEHUN

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

17

XuMudecKkrue CBOMCTBA IIMHKA, JKejie3a U
HUX COEIUHEHUI

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

18

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COEeqUHEHNN

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

19

[IpakTuueckas padota Ne 2. "Pemienue
AKCIEPUMEHTAJIbHBIX 33124 10 TEME

«MeTtamas»"

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

20

Hemerannsl, ux moiaoxeHue B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenTtoB J[. WM. MenaeneeBa wu
O0COOCHHOCTH CTPOCHHUS aTOMOB

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

21

duznueckue cBONMCTBAa HEMETAIJIOB.
ANOTpomnuUs HEMETAJUIOB (Ha puUMepe
KHCTopo/a, cepsl, pocdopa u yriaepoaa)

https://lesson.edu.ru/04/10
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XHMMHUYECKUE CBOMCTBA FAJIONEHOB, CEPBI U

22 . https://lesson.edu.ru/04/10
HUX COEIUHEHNI
XVMHUYECKUE CBOMCTBA a30oTa, Gocodpa u

23 N https://lesson.edu.ru/04/10
HUX COEIMHEHNN
XUMHUYECKUE CBONCTBA yriepona,

24 . https://lesson.edu.ru/04/10
erMHI/Ifl 1 UX COCOIUHCHUU
[IpuMeHeHNne Ba)KHENIINX HEMETAIIOB U

25 . https://lesson.edu.ru/04/10
HUX COEIUHEHUI
O0001IeHne 1 cucTeMaTU3aIis 3HAHUH
I10 TCMC «HeMeTaJ'IJ'II)I». BI)I'-II/ICJ'IGHI/IH 10

26 N https://lesson.edu.ru/04/10
ypaBHeHI/ISIM XUMHUYCCKUX peaKHI/II/I nu
TepMOXI/IMI/I‘—IeCKI/Ie paCLIéTBI
[Ipaktuueckas padota Ne 3. «Pemenne

27 SKCIICPUMEHTAIBHBIX 3a4a4 110 TEME https://lesson.edu.ru/04/10
"HemeTamasl"»

28 KonTtponpHas paboTa o remMam
«Metamael» 1 «Hemeraie
Heoprannueckue u oprannyeckue

29 kucioTel. Heopranuueckue wu https://lesson.edu.ru/04/10
OpraHUYECKHUE OCHOBAHUS
AMdoTepHbIe HEOpraHUYECKUE U
OPraHUYECKUE COCTUHEHUSI.

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

I'eneTnyeckas CBS3b HCOPraHU4Y€CKux Hu
OpraHU4YC€CKUX BCUICCTB
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Pomip xuMuu B 00ecIieueHuN
JKOJIOTUYECKOU, JHEPreTUYECKON U

31 . 1 0 0 https://lesson.edu.ru/04/10
MUIIEBOM 0€3011aCHOCTH, pa3BUTUU
METUITTHBI
[IpencraBnenns 00 OOmMMX HAYYHBIX
32 MPUHIUIIAX MPOMBIIUIEHHOTO MOJYYeHUS 1 0 0 https://lesson.edu.ru/04/10
BaKHEHUINX BEIIECTB
33 YenoBek B MUpPE BEIIECTB M MAaTEPHAIIOB 1 0 0 https://lesson.edu.ru/04/10
34 XuMHS ¥ 3I0pOBbE YEIIOBEKA 1 0 0 https://lesson.edu.ru/04/10
OBIIEE KOJJMYECTBO YACOB I1O0 34 5 3

[TPOI'PAMME

YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3BATEJIBHBIE
YYEBHBIE MATEPHAUJIBI VIS YYHEHUKA

Xumus, 10 xmace/ TI'abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., AxumonepHoe o0miecTtBo «M3maTenbcTBO
«ITpocsemenue»,2021 r

Xumus, 11 xmace/ TI'abpuensa O.C., OctpoymoB W.I'., CnmamkoB C.A., AxnumoHepHoe oOmiectBo «M3aaTenscTBoO
«IIpocBemenue»,2021r.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA
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Xumusi(6a3oBblitypoBeHb ). Peanu3zanust oOpa3oBaHusi: MeToiuueckoe nocodue s yuurtens / Kapepuna A. A., [luuyruna

I'.B.; nox pen.I'. B. Ilnuyrunoii. M. : ®I'BHY «HcTuTyT cTpaTeruu pa3sutus oopazoBanus PAOy», 2022 81 c.:u.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET https://edsoo.ru/rabochie-

programmy/









