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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o XuMuUM Ha ypoBHE cpeAHero oduiero oopazoBanus paspaboTaHa
Ha ocHOBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 oOpa3oBaHuu B
Poccuiickoii ®enepaniuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUs deepaibHON
o0pasoBarenbHON porpaMmbl cpearero odiero oopazosanus (POIT COO),
npecTaBiIeHHbIX B DeepanbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe
COO, c yuérom Konuenuuu npenogaBanusi y4eOHOTO npeamera « XUMUs» B
oOpa3oBaTenbHbIX opranu3anusix Poccuiickoii @eneparun, pearn3yonmx
OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMbI, 1 OCHOBHBIX MOJ0XeHUH «CTpaTeruu
pa3BuTHs BocnuTanus B Poccuiickoit @eaepaunu Ha nepuon 10 2025 roga»
(Pacnopstxenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY OJIXOJI0B K pa3pa0dO0TKe MPOrpaMMbl 0 XUMUHU, K ONPEAEIICHUIO 001IEi
CTpaTeru 00y4eHHsl, BOCOIUTAHMS U Pa3BUTHUS O0yUaIOIUXCsl CPENCTBAMU
yuebHoro npeamerta «Xumusi» s 10—11 knaccoB Ha 6a30BOM YPOBHE COCTaBHIIN
KoHIenTyanbHble ojoxkeHuss PI'OC COO o B3auMo00yCIOBICHHOCTH LIENEH,
COJIepKaHus, pe3yabTaToB 00y4eHHUs U TPeOOBaHMI K YPOBHIO IMOATOTOBKH
BBIITYCKHHUKOB.

XumHuueckoe 00pa3oBaHue, MOTYy4aeMOE BbIITYCKHUKAMHU
00111e00pa3oBaTeIbHON OpraHU3alNU, SIBJISETCS HEOTHEMIIEMOM YaCThIO X
00pa3zoBaHHOCTU. OHO CITY>KHUT 3aBEPIIAOIIIM 3TAlOM pealn3alyy Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX [IEHHOCTEH, MPUCYIIIUX
LEJIOCTHON CUCTEME XMMHYECKOT0 00pa3oBaHus. DTH LIEHHOCTU KacatoTCs
MO3HAHHUS 3aKOHOB MPUPO/Ibl, GOPMHUPOBAHUSI MUPOBO33PEHUS U OOIIEH KYJIbTYpPbI
YeJI0BEKa, a TAK)KE IKOJIOrMUeCKd 000OCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO U PUPOHOM cpene. Peannsyercs xumMmuueckoe oOpazoBaHue
00ydJaronmxcsi Ha ypoBHE CpeIHEro 0011Iero 00pa3oBaHus CPEACTBAMHU YUeOHOTO
npeaMeTa « XMMHsD, COJIEpKaHUE U OCTPOCHHE KOTOPOTO OIPEIEIIEHbI B
nporpaMMe Mo XUMHH ¢ y4€TOM crieln(UKH HayKd XUMUHU, €€ 3HAaUCHUS B
NO3HAHUH MPUPOABI U B MATEPHAIIBHOM KU3HU OOIIECTBA, a TAKKE C YIETOM
o01IMX 1eJIel U TPUHIIUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHUE
CHUCTEMBI cpeHero obmiero oopasoanus B Poccutickont @enepanum.

XUMUS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJIb B
COBPEMEHHO! LIMBUJIN3ALIUH, B CO3/IaHUU HOBOM 0a3bl MaTEpUAIbHOU KYJIbTYPBI.
Ona BHOCHUT CBOM BKJIaJ B POPMUPOBAHKE PALIMOHATIBHOIO HAYYHOTO MBIIILICHUS,
B CO3/IaHHE IEJIOCTHOTO MPEICTAaBICHHS 00 OKPY>KaIOIEM MHUPE KaK O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, KOTOpoe (hOpMUPYETCs B XMMHH Ha OCHOBE TTIOHUMaHUs
BEILIECTBEHHOI'0 COCTAaBa OKPYKAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSA3U MEKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXXHBIMU 00J1aCTAMU IIPUMEHEHHUS.

TecHO B3aUMOJEHCTBYsI C IPYTMMU €CTECTBEHHBIMU HayKaMH, XUMUS CcTaja
HEOTHEMJIEMOM YaCThbIO MUPOBOM KYJIbTYpPbI, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJa U )KU3HU KaXJI0TO wieHa oOuectBa. CoBpeMEeHHasi XUMHUSI KaK HayKa
co3uJaTeNbHasl, Kak HayKa BICOKMX TEXHOJIOTUI HalpaBjieHa Ha pelieHue



rII00aBHBIX MPOOJIEM YCTOMUHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
HHEPreTHYECKO, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTBeTcTBHU ¢ O0IIMMU LETSIMU U IPUHIIMIIAMEU CPEITHETO 0OIIIETOo
oOpazoBanus coaepkanue npeamera «Xumus» (10—11 kinaccol, 0a30BbIi YPOBEHD
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO TOATOTOBKY
o0y4aromuxcs, He0OX0IUMYIO UM JIJIsl BBIPAOOTKHA MUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIIEIIHOTO BKIIFOUEHHUSI B )KM3Hb COLIMYMA, ITPOJIOJIKEHUS
00pa3oBaHMs B pa3IMYHbBIX 00JIACTAX, HE CBSA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocTaBnsiomuMHy npeameTa « XUMUs SBISIIOTCS 0a30BbIE KypChl —
«Opranunyeckas xumus» 1 «O011as 1 HeOpraHu4eckas XMMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMSI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUN 110 HEOPTAHMYECKONW XUMHUH (C BKIIOUCHHEM 3HAHUHN W3 00IIel XUMUN) U
OpraHndeckoi xumuu. PopMupoBaHUE JAHHOW CUCTEMbI 3HAHUW NPU U3YYECHUU
npeaMeTa o0ecreunBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkanust KypcoB — «Opranndeckast Xumus» u «O01mas u
HEOpraHuyeckas XuMus» copMHUpOBaHa B TPOrpaMMe N0 XUMHUH Ha OCHOBE
CHUCTEMHOI'0 IOJIX0/1a K U3YUYEHHUI0 yueOHOro Marepuaia u 00ycaoBiieHa
UCTOPUYECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHMI Ha ONpEAeIEHHBIX
TEOPETHUUYECKUX YPOBHsIX. Tak, B Kypce OpraHM4eCKOil XMMHUH BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOU TEOPUHU CTPOEHUS OPraHUYECKUX
COCIMHEHMM, a TAK)KE HA YPOBHE CTEPEOXUMUYECKHUX U JIEKTPOHHBIX
IpeJICTaBICHUN O CTPOEHUH BenlecTB. CBeieHNs 00 U3y4aeMbIX B Kypce
BEIIECTBAaX JAIOTCS B PA3BUTUU — OT YIJIEBOJAOPOOB JI0 CJIOKHBIX OMOJOTHYECKH
aKTHBHBIX COCIMHEHUM. B Kypce opraHn4eckor XMMHUH MOJIy4aroT Pa3BUTHE
c(opMHpPOBaHHbIE HA YPOBHE OCHOBHOT'O 00111€r0 00pa30BaHMs IEpBOHAYAIbHbIE
NPEJICTaBICHUS O XUMUYECKOM CBSI3H, KJIacCU(DUKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMHUECKOU PEAKIINH.

[Tox HOBBIM YTJIOM 3pEHUS B IIPEAMETE « XUMHSI» 0a30BOTO YPOBHS
paccMaTpUBaeTCs M3YYEHHBIN Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs
TEOPETHUYSCKHUI MaTepruall U (aKTOJIOTHUCCKHE CBEJICHHUS O BEIICCTBAX M
XUMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0I1as u HeopraHu4IecKas
XUMUSD» 00YYAFOIIMMCS TIPEIOCTaBISETCS BOBMOKHOCTh OCO3HATh 3HAUCHHE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUICCKUX U METOAOIOTUYECKHUX TTO3UIINN,
riry0’ke MOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIIHI 3TOro 3aKOHA — OT
000011ar01IeH 10 OOBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cuctema 3HaHui 0 BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax M MPUMEHEHHUH, a TAK)KE O XMMHUUYECKUX PEAKIIMIX, UX CYLIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs JonoiaHsAeTcs B Kypcax 10 u 11 knaccos
AIIEMEHTaMH COJIEP KAHUS, UMEIOIUMU KyJIbTYPOJIOTHUYECKUN U MPUKITIATHON
XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHUIO B3aUMOCBSI3U XUMUH C
JIPYTUMHU HayKaMU, PACKPBIBAIOT €€ pojib B MO3HABATEIBHON U MPAKTUYECKOU



JIESATSIIbHOCTH YeJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHHUIO YBAXKCHHSI K IPOIIECCY
TBOPYECTBA B 00JIACTH TEOPUH U MPAKTUICCKUX MPUIIOKEHUN XUMHUH, TIOMOTAOT
BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIIECTBEHHO M IMYHOCTHO 3HAYUMBIX
npo0JieMax, CBSI3aHHBIX C XUMHUEH, KPUTUIECKH OCMBICITUBATH MHPOPMAITUIO U
NPUMEHSTH €€ JJIsl IOTIOTHeHUS 3HAHUW, PeIICHUS HHTEJUICKTYaTbHBIX U
IKCIIEPUMEHTAIBHBIX HCCIIEA0BATEIbCKUX 3a/1a4. B 1enom coneprkanne yueOHOro
npeaMeTa « XMMUsD» TaHHOTO YPOBHS U3YUYCHHSI OPHEHTUPOBAHO Ha
dbopmupoBaHre y 00yYAOIINXCSI MUPOBO33PEHYECKON OCHOBBI JJISI TOHUMAHUS
dutocopckux UeH, TakuX Kak: MaTepHaIbHOEC SIUHCTBO HEOPTraHMIECKOTO U
OpPTaHHYECKOTO MHUPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB HX COCTABOM H
CTPOCHHEM, ITO3HABAEMOCTh MMPUPOIHBIX SIBIICHUN ITyTEM SKCIIEPUMEHTA U
peIIeHUs IPOTUBOPEUNI MEKIY HOBBIMU (DaKTaMH U TCOPETHUSCKUMU
IPEIIOCHUTKAMH, OCO3HAHKE POJIM XUMHUHU B PEIISHUH SKOJOTHYESCKHX IIPOo0JIeM, a
TaKKe MpooIieM cOepekeHUs YHEPTETHUECKUX PECYPCOB, ChIPhsI, CO3JaHMsI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B mutane pemienus 3aad BOCIIUTaHUSA, Pa3BUTHS U COIIMATN3AINH
00yyYaromuxcsi MPUHATHIE TPOrPaMMOM 0 XUMHUH MOAXO0/IbI K OTIPEIEICHUI0
COJIepKaHus U TIOCTPOEHUS IIpeaMeTa MPeayCMaTpUBAOT (POPMUPOBAHUE
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBHI, UMEIOUINX 0a30BO€ 3HAUCHHUE IS
pa3IMYHBIX BUIOB JAEATEIBHOCTH: PEIICHUs MPO0IeM, TOUCKa, aHAIN3a U
00paboTKku nHpOpMaIUU, HEOOXOAUMBIX JJIs1 TPUOOPETEHUS OIbITAa MPAKTUIECKON
U HCCIIEZIOBATEIBCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BaXXHOE MECTO B IMO3HAHUU
XUMUH.

B nmpakrtuke npenogaBaHusl XMMUU KaK Ha YPOBHE OCHOBHOTO OOILET0
o0Opa3oBaHMs, TaK U HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHMsl, IPU ONPEIECICHUN
COZIEpPKATENBHON XapaKTEPUCTUKY LEJIEW U3yUEHHUs ITpeaMETa HalIPABICHUEM
NEPBOCTENEHHON 3HAYMMOCTHU TPATUIIMOHHO MPU3HAETCS (OPMUPOBAHNUE OCHOB
XUMHYECKON HAYKH KaK 00JI1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUYECKOM
NEATEIbHOCTH YEJI0BEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJbTypbl. C
METOAMYECKOU TOUKH 3PEHUS TAKOM NOAXO0 K ONIPEACIICHUIO LIEJIEW N3y4EeHUs
IIPEAMETA SBIISIETCS BIIOJIHE OIIPaBIaHHBIM.

CoracHo TaHHOW TOYKE 3pEHHMS TTIaBHBIMU IIEISIMH U3YyUYCHUS TIPEIMETa « X UMHSD»
Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

o (opmMupoBaHUE CHCTEMBI XUMUYECKUX 3HAHUN KaK BayKHEUIIIEH
COCTAaBJISIFOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOU
JIeKAT KITFOYEBbIC MOHATHS, (DyHIaMEHTaIbHBIC 3aKOHBI U TEOPUH XUMUH,
OCBOCHHUE fA3bIKa HAYKH, YCBOCHUE U MOHUMAHKE CYIIIHOCTH JTOCTYITHBIX
0000111eHII1 MEPOBO33PEHUECKOT0 XapaKkTepa, 03HAaKOMJIEHHE C UCTOPHE
WX Pa3BUTHUS U CTAHOBJICHUS;

o (opMupOBaHHUE U PA3BUTHE MPECTABICHUN O HAYYHBIX METO/IaX MMO3HAHUS
BEILIECTB U XUMUYECKUX PEaKIU, HEOOXOIUMBIX ISl IPHUOOPETEHUSI



YMeHI/Iﬁ OPUCHTUPOBATHCA B MUPC BCIICCTB U XUMHNYCCKHX HBJ’ICHHﬁ,
HMCHOIIUX MECTO B IIPUPOAC, B HpaKTquCKOﬁ u HOBCGI[HCBHOﬁ KHU3HU,

e Pa3BUTHEC YMCHHH M CITOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
00BSICHECHHEM XHUMHUYECKOT0 SKCIIEPUMEHTA, COOTFOICHUEM TIPaBHII
0e301macHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsny c atumMm, coaepikarenbHasi XapakTepUCTHUKA LIeNIeH 1 3a/1a4 U3yUYCHUS
npeaMeTa B MporpamMMme 1Mo XMMUK YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM NPUOPUTETAMHU B CHCTEME CpeJiHEro od1iero oopazoanusi. CeronHs B
MpernoJlaBaHUK XUMUU B OOJIbIIIEH CTENEHU OTIAETCA MPEATIOUTEHUE
MPaKTUYECKON KOMITIOHEHTE COJIep KaHusl O0y4eHUsI, OpUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMTYCKHHKA 00111€00pa30oBaTeIbHON OpraHU3alliM, BIAJCIONIErO He
HAa0OpOM 3HaHUM, a GYHKIHOHAIBLHON rPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMEHUSIMU aKTUBHOTO MOJIYYCHHS 3HAHUN U IPUMEHEHUS UX B pealibHOM )KU3HU
JUTSL peLIeHUs TPaKTUYECKHUX 3a/1ay.

B cBs3u ¢ aTum IIPpHU N3YUCHHUU ITPEAMCETA «XUMUS AOMHWHHUPYIOIICC 3HAYCHUC
HpI/IO6pCTaIOT TaKHEC LICJIN U 3aJa4H, KaK:

ajanTaius o0y4armxcs K YCIOBUSM JUHAMUYHO Pa3BUBAIOILIETOCS MUPA,
(bopMHpOBaHNE UHTEJUIEKTYaJIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO TPAMOTHBIX
pelieHni B KOHKPETHBIX )KU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

dbopmupoBaHre Y 00yYAIOIIMXCS KITFOUEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETEHITUH ),
UMEIOIINX YHUBEPCATLHOE 3HAUEHWE IS PA3INYHBIX BUIOB JACSITEIBHOCTH:
peteHust mpoOseM, ouckKa, aHaiuu3a u 00padboTku nHOOpMaIIMK, HEOOXOUMBIX
JUTS IPUOOPETEHUS OTIBITa IEATETHPHOCTH, KOTOPast 3aHUMAaeT BaXKHOE MECTO B
MO3HAHUH XUMUH, a TAKXKE JIJIS1 OLIEHKH C TIO3UIIMIA SKOJIOTHYECKOH 06€301MacHOCTH
XapakTepa BIUSHUS BEIIECTB M XUMUYECKUX MPOIECCOB Ha OPraHU3M YeJIOBEKa U

IPpHUPOJHYIO CpCaY,

pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEILICKTYAIBHBIX M TBOPYECKIX
CIOCOOHOCTEH 00yYarOMINXCs: CIOCOOHOCTH CAMOCTOSITENTFHO MTPHUOOPETATh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU IMOTPEOHOCTSIMHU, HCIIOJIE30BaATh
COBpPEMEHHbIE WH(OPMAIIMOHHBIE TEXHOJIOTHH JIJIS [IOUCKA U aHAITM3a y4eOHOM 1
HAaYYHO-NIOMYJISIPHON HH(OPMAIIMU XUMHYECKOTO COJICPKAHNUS;

q)OpMI/IpOBaHI/IC " Pa3BUTHC Y o6yqa}0m1/1xc;1 4CCOMAaTUBHOT'O M JIOTHYCCKOI'O
MBIIIJICHUA, Ha6JIIOI[aTCJII>HOCTI/I, CO6paHHOCTI/I, AKKYPaTHOCTHU, KOTOPELIC 0COOEHHO
HCO6XO,Z[I/IMBI, B YaCTHOCTH, ITIPH IIJIAHUPOBAHUHU U IIPOBECACHUHU XUMHUYCCKOI'O
9KCIICPUMCHTA,

BOCIHTAHUE y 00yJaromuxcst yoek1IEHHOCTU B TYMaHUCTUYECKON
HAIpPaBIEHHOCTU XUMHH, €€ BaXKHON POJIM B PEIICHUH TT100aIbHBIX MPOOIeM
PalMOHAIEHOTO MPUPOIOIOIE30BAHHMSI, IOMIOJIHEHHSI SHEPTeTUYECKUX PECYpPCOB U
COXpaHEHHs IPUPOTHOTO PABHOBECHS, OCO3HAHMSI HEOOXOAUMOCTH OEPEKHOTO



OTHOIIICHHUS K MPUPOJIE U CBOEMY 3[I0OPOBBIO, a TAK)KE MPUOOPETEHNUS OTbITa
VICIIOJIb30BaHUs [TOJyYEHHBIX 3HAHUU JUIs IPUHATHS TPAMOTHBIX PELICHUN B
CUTYyalUsIX, CBI3AHHBIX C XUMUYECKUMH SBJICHUSMU.

B yueGHOM m1ane cpeHero o0uiero oopa3oBaHus mpeaMeT « XuMus» 6a30BOro
YPOBHSI BXOJUT B COCTaB MpeaMeTHOM 00acTh «EcTecTBeHHO-HAy4YHbIE
IPEIMETHD».

OO611ee ynciI0 9acoB, OTBEAEHHBIX ISl H3yUCHUsI XUMUH, HA 0a30BOM YPOBHE
cpeaHero oo1ero oopasoBanusi, coctarisieT 68 yacos: B 10 kimacce — 34 gaca (1
yac B Hegento), B 11 kmacce — 34 yaca (1 yac B Hefiemo).

COJEPXKXAHUE OBYUYEHUA

10 KIIACC

OPTAHUYECKAS XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKON XUMHUHU

[IpeameT opraHMyecKoil XuMuu: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUEHHUE B
MOJIy4Y€HUH HOBBIX BELIECTB U MaTEPHAIIOB. Teopust CTPOCHUSI OPraHUYECKUX
coenunenuit A. M. Bytneposa, e€ ocHOBHbIE mOn0keHHUSI. CTPYKTYpHBIE (HOPMYITBI
OpraHUYEeCKUX BEUIECTB. ['oMoiiorus, u3omepus. XUMHUUECKas CBSA3b B
OpPraHUYECKUX COCIUHEHUIX — OJUHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBnenue o kiaccuukanuu opranndeckux Beuiects. Homenknartypa
OpraHUYECKUX COECIMHEHUN (CUCTEMATUYECKas ) U TPUBUATIbHbIE Ha3BAHUS
BKHEUIIUX MPEJCTABUTENEH KJIACCOB OPraHMUYECKUX BEIIECTB.

DKCrepuMEHTAIbHbIE METOIbI N3yUEHHUS BEIIECTB U UX MPEBPAILICHUH:
03HAKOMJICHHE C 00pa3liaMy OpraHUYECKHUX BEIIECTB U MaTepUaIaMH Ha UX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJI OPTAaHUYECKHUX BEILECTB, HAOIIOACHNE U
OTMCaHKE JeMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAILEHUIO OPraHMUECKUX BEIIECTB
IIpU HarpeBaHuu (TIaBJIeHUE, 00yTrIMBaHUE U TOPEHUE).

YraeBoaopoanl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUH psii. MeTaH U 3TaH —
IpOCTEHIre IPEeCTAaBUTENN ATKAaHOB: (PU3NUECKIE U XUMHUECKHUE CBOICTBA
(peakiuu 3aMelEeHUs] U TOPEHUS), HAX0XKICHHUE B IPUPOJIE, TOIyUCHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUH psAll. DTUIIEH U MPOIUIIEH —
MPOCTEUIINE MPEICTABUTENN AJTKEHOB: (PU3NYECKHUE U XUMUYECKHE CBOMCTBRA
(peakuuu ruIpupPOBaHUsI, TaJOTCHUPOBAHUS, TUAPATAIIUN, OKUCICHUS U
MOJIMMEPHU3AIINH ), TOTYyYEeHUE U TPUMEHEHHE.



Anxaguensl: Oyraaues-1,3 u metunoyraauen-1,3: cTpoeHue, BaKHeHIIe
XMMHUYECKHE CBOMCTBa (peakuus noaumepusanun). IlooyueHne cHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKUHBL: COCTaB U 0COOEHHOCTU CTPOEHUSI, TOMOJIOTMUYECKUN psil. ALETUIIEH —
IPOCTEHIINN IPECTABUTENb aJJKUHOB: COCTaB, CTPOCHUE, (U3UUYECKUE U
XUMHUYECKHE CBOMCTBA (PeakUny FMAPUPOBAHUS, TAIOTEHUPOBAHUS, THIpaTaLlUH,
TOPEHMUSI), IOJYYEHUE U IPUMEHEHHE.

Apenbl. benzon: cocras, cTpoeHue, GU3NYeCKue U XMMHUYECKUE CBOMCTBA
(peakIiu rajJoreHUupOBaHUsl U HUTPOBAHMS ), TOTyYEHUE U IPUMEHEHHE. 10ay0L:
cocmas, cmpoenue, huzuieckue u XumuiecKue ceolcmaa (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NoyyeHue u npumeHenue. TOKCUYHOCTb
apeHoB. ['eHeTHUecKas CBA3b MEXY YIiIeBOAOPOIaMHU, TPUHAJICKAITUMU K
Pa3JIMYHBIM KJIaccaM.

[TpuponHbIe UCTOUHUKH YTIeBOAOPOAOB. [Iprpoanblii ra3 u nomnyTHbIe HEPTIHBIE
ra3el. Hed s u e€ npoucxoxaenue. CriocoObl mepepadoTku HeTH: TTEPETOHKA,
KPEKUHT (TePMHUUYECKU, KaTaTUTUYeCKui), muponus. [IpoaykTel mepepaboTku
He(TH, UX IPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yrosis u
IPOAYKTHI €0 MepepadOTKH.

DKCIEpUMEHTAIbHBIE METOABI U3YUYECHUS BEIIECTB U UX MPEBPAILICHUN:
03HaKOMJIEHHE ¢ 00pa3liaMy IJIACTMACC, Kay4yKOB U PE3UHbI, KOJUIEKIIUU
«HedTb» 1 «YTOIBY), MOJETHPOBAHNE MOJIEKYJT YTIEBOAOPOIOB U
TaJIOT€HOMPON3BOIHBIX, TPOBEICHUE MPAKTUIECKOU PabOThI: OTyUYEeHUE dTUIICHA
Y U3YUYEHHE €r0 CBOWCTB.

Pacuérnrie 3agaun.

Briuncnenust no ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bE€Ma, KOJTUYECTBA
MCXOJTHOTO BELIECTBA WM MPOAYKTa PEAKIMU 0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BELIECTB UM MPOAYKTOB PEAKIUN).

Kucaopoacoaep:kaiiue opraHadeckue coeTuHeHns

[IpenenbHbIe OTHOATOMHBIE CIUPTHL. METaHOI U ATaHOJ: CTpOeHue, (U3nIecKue
U XMMHUYECKUE CBOMCTBA (PEeaKIMU C aKTUBHBIMU METaJUIAMH,
raJIoreHOBOJIOPOJAaMH, TOPEHHE), TpUMEHEHUE. BomOpoIHbIE CBS3H MEX Y
MOJIEKyJIaMu CUpTOB. [[elicTBuE MEeTaHOJIa U ATaHOJIa HA OPraHK3M YEJIOBEKA.

MHoroaToMHbI€ CIUPTHI. DTUIICHTIIMKOIb U TJIMLIEPUH: CTPOCHUE, PU3NIECKUE U
XUMHUYECKHE CBOMCTBA (B3aUMOIEHCTBUE CO LIEJOYHBIMHU METAIIAMH,
KAueCTBEHHAs pEaKI1sl HA MHOTOaTOMHBIE CITUPTHI). JleiicTBUE HAa OpraHu3M
yesoBeka. [IpuMenenue rinepusa U TUICHIVIMKOIIA.

®deHon: cTpoeHNE MOJIEKYJIbI, (PU3NUYECKHE U XMMUUECKHUE CBOICTBA.
Tokcuunocts penona. [Ipumenenue denona.



Anbaeruabl U kemonsi. DopManbIerul, aleTaabAeTUA: CTPOCHNE, GU3NIECKUE U
XMMHUYECKHE CBOMCTBA (PEAKMU OKUCIEHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE
peakuuu), NOJy4eHHE U IPUMEHEHHE.

OAHOOCHOBHBIE Mpe/ebHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAs U YKCyCHAs
KHUCTIOTBI: CTPOCHUE, PU3NYECKUE U XUMUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJ1acca KUCJIOT, peakius 3TepuuKainm), moaydeHre u IpUMEeHEHNUE.
CreapuHOBasi U OJIEMHOBASI KUCJIOTHI KaK MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHUCIIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KMCJIOT, UX MOIOIIEE ACHCTBUE.

Crnosxnble 3GUpbl KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIAPOIIN3 CIIOKHBIX
a¢upoB. Kupsl. I'naponus xupos. [Ipumenenue xupos. buosorunueckas poib
KHUPOB.

VYTreBoibl: cocTaB, KiIacCU(pUKAIHS YTIIEBOIOB (MOHO-, IU- U TIOJIMCAXaPHIbI ).
['mroko3a — mpocTeiiuii MOHOCaxapua: 0COOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
dbu3nYecKue 1 XUMHIECKUE CBOMCTBA (B3auMozeiicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHUE aMMHUAYHBIM pacTBOpoM okcuja cepedpa(l), BocctanoBieHue,
Opo’KeHHUe TIIOKO3bl), HAX0XKACHHUE B IPUPOJIE, TPUMEHEHHUE, ONOJIOTHYECKas
poiib. @oTtocunTe3. OpyKkTO3a KaK U30MEP IITHOKO3bI.

Kpaxwman u nemirono3a Kak npupoinbie noiuMepsl. CTpoeHue Kpaxmana u
1EeIUTI0J103bl. DU3NYECKHE U XUMUYECKHUE CBOMCTBA KpaxMara (TUIPOIIu3,
KaueCTBEHHAs PEAKIIUSI C HOJIOM).

OKcrepuMEHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MPEBPALLICHUI:
poBeJCHNE, HAOIOIEHUE U ONTUCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAUECTBEHHbIE PEAKLIUU OJTHOATOMHBIX CIIUPTOB (OKUCICHHE STaHOJa
okcuaoM meau(1l)), MHOroaToMHBIX COUPTOB (B3aMMO/ICHCTBHE TIUIIEPHHA C
ruapokcuom meau(Il)), anbaerunoB (OKUCIEHHE aMMHAYHbIM PACTBOPOM OKCHA
cepedpa(l) u ruapoxcugom meau(Il), B3anmoaericTBue Kpaxmasia ¢ HOJ0M),
POBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnrie 3agaun.

Boruncnenus o ypaBHEHHIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA
MCXOJHOI0 BELIECTBA UJIU MPOAYKTA PEAKIIMH 10 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB UM NPOAYKTOB PEAKIUN).

A3zoTcoaepKamire OpraHnIecKre COSTMHECHUSI.

AMUHOKHUCIOTHI KaK aM(pOTepHbIE OpraHnyeckue coequHeHus. duznueckue u
XUMHUYECKHE CBOMCTBA aMMHOKHCIIOT (Ha MpUMepe IiMuurHa). buonoruueckoe
3HaYCHUE aMUHOKUCIIOT. [lenTuasr.

benku kak npupoiHble BEICOKOMOJIEKYIIsIpHbIE coeuHenust. [lepBuunas,
BTOPHUYHAS U TPETUYHAS CTPYKTYpa 0€IKOB. XMMUYECKHUE CBOMCTBA OEJIKOB:
TUAPOJIH3, ICHATYpAIlisl, KAYECTBEHHBIE PEaKITuy Ha OCIKH.



9KCHepI/IMeHTaJIBHBIe MCTO/IbI U3YUCHHA BCUICCTB U UX npeBpameHHﬁ:
Ha6J'IIO,Z[CHI/IC N OIMMCAaHHUEC ACMOHCTPALIMOHHBIX OIIBITOB: ACHATYypalus OeIKOB Impu
Harp€BaHWH, IBECTHBIC PCAKIINU OEJIKOB.

BbicokoMoJIeKyJISIDHbIE COeIMHEHUSI

OCHOBHBIE IOHATHSI XUMUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUIT: MOHOMED,
IIOJIMMED, CTPYKTYPHOE 3BE€HO, CTENEHb ITOJIMMEPU3ALIAN, CPEAHS MOJIEKYJIAPHAs
Macca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUMN —
MOJIMMEPHU3ALUSA U TTOJIMKOHACHCALIMS.

DKCnepuMeEHTaIbHbIE METObI U3YUEHUS BEIIECTB U UX MPEBPALECHUN:
03HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MC}KHpC,Z[MCTHLIC CBs3U.

Peanuzaius MmexxnpeIMeTHbIX CBSI3eH MPU U3YYEHUH OpraHruYecKoi xumuu B 10
KJIACCE OCYUIECTBIISIETCS YEPEe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TIOHITHUM, SBJISIFOUIMXCSI CHCTEMHBIMHU JJIs1 OTJEIBHBIX IPEIMETOB
€CTEeCTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CHHTE3, KJIacCU(UKaLKs, TIEPUOAUIHOCTD, HAOII0ICHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIUPOBAHUE.

dusnka: MaTepusi, IHEPTUsI, Macca, aTOM, JICKTPOH, MOJIEKYJIa, SHEPTeTUUECKUI
YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BeIlleCTBa, (PU3UUYECKUE
BEITUYMHBI U SIUHUIIBI KX U3MEPCHHUSI.

buonorus: knetka, opraausm, 6nocdepa, 0OMEH BEIIECTB B OpraHU3ME,
dboToCcHuHTE3, OMOIOTUYECKH aKTUBHBIC BellecTBa (OSIKH, YIIIeBOIbI, JKUPHI,
bepMeHTHI).

['eorpadusi: MUHEPAIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMTaeMbIe, TOTLTUBO,
pecypchl.

TexHonorus: IMUOICBLIC IIPOAYKTBI, OCHOBBI PAllMOHAJIBHOT'O ITMTAHUA, MOKOIIUC
CpCaACTBA, JICKAPCTBCHHBIC 1 KOCMCTHYCCKHC ITPCIIapaThl, MaATCPHUAJIbI U3
HNCKYCCTBCHHBIX U CHHTCTUYCCKHX BOJIOKOH.

11 KIIACC

OBILIAA N HEOPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI XUMHH



XUMUYECKUH 3N1eMeHT. ATOM. S11po aToma, U30TOMbI. DJIEKTPOHHAS 000JI0UKA.
DHepreTudyeckue ypoBHHU, NOTYPOBHU. ATOMHBIE OpOUTANH, S-, P-, d- DIIEMEHTHI.
Oco0eHHOCTH paclpeneaeHus 3JIEKTPOHOB 110 OPOUTAIISAM B aTOMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(PUTYpALIHSI aTOMOB.

[lepnognueckuit 3akoH U llepuonnueckas cucteMa XuMA4eCKuX 351eMeHToB /1. 1.
MenpaeneeBa. CBsi3b IEpUOIAYECKOr0 3aKoHa U [leproandeckoil cucTemMsl
xuMH4deckux iemeHToB J1. 1. Menneneesa ¢ COBpeMEHHON TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U
00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEHIECTB 110 TPYIIaM U MEPUOIaAM.
3Ha4YeHHE NIEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XUMUYECKas CBsI3b. BUIbI XMUMHUECKON CBSI3U
(KOBaJICHTHAs! HEMOJISIPHAS U MOJSIPHAsL, MOHHAS, MeTaJlIn4eckast). MexaHus3mbl
00pa30oBaHUs KOBAJIEHTHOM XMMHYECKOHN CBsI3H (OOMEHHBIN U JOHOPHO-
aKLenTopHbIi). BogopoaHas cBsi3b. BaleHTHOCTh. DIEKTPOOTPULATENBHOCTb.
Crenenb okucieHus. IOHBI: KAaTHOHBI M aHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA
cOCTaBa BeUIeCTBA. THUIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[TonsiTvie 0 MUCHIEPCHBIX cucTeMaxX. ICTHHHBIE ¥ KOJUTOMIHBIE PACTBOPHI.
MaccoBasi 10Jis BEIIECTBAa B PaCTBOPE.

Knaccudukanus Heoprannueckux coeinHennii. HoMeHkiaTypa HeopraHndeckux
BEILIECTB. | eHeTHYECKast CBA3b HEOPTAHUYECKHUX BEIIECTB, IPUHAIEKAIIUX K
Pa3IMYHBIM KJIACCAM.

Xumuyeckas peakuus. Kimaccudukaiuys XMuMHUUYECKUX PEaKIMi B
HEOPTaHUYECKOM U OPTaHMYECKON XMMHUHU. 3aKOH COXPAHEHHUS MAacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUU MPU XUMHUECKUX PEAKIIHIX.

CKOpoCTh peakiu, €€ 3aBUCUMOCTb OT pa3indHbIX (pakTopoB. OOpaTuMble
peakuuyu. XUMHUYECKOe paBHOBecre. PaKTOpbl, BIUSIOLIME HA COCTOSIHUAE
xumuueckoro pasHoBecus. [Ipunuun Jle [larenbe.

DnekTpouThuecKas auccouuanus. CUibHbIE U clladble AIeKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIAsl, HEUTPaJIbHasl, IEIOYHASI.

OKMCIIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKIuu.

DKCIepUMEHTaIbHbIE METO/IbI U3YyUEHUS BEILIECTB U UX MPEBPAICHUN:
neMoHcTpanus Tadsmi «[lepuoanueckas cucrema XuMudeckux siaementon J1. U.
MenneneeBay, U3ydeHuE MOJIEICH KPUCTATMYECKUX PEIIETOK, HaOM0ICHUE U
OTNMCaHKE JIEMOHCTPAIIMOHHBIX U JJA00OPATOPHBIX OMBITOB (Pa3I0KeHUE IEPOKCHIA
BOJIOPO/Ia B MPUCYTCTBUH KaTaJIU3aTopa, ONpeeieHrne Cpeibl paCTBOPOB BEIIIECTB
C TTIOMOII[BI0 YHUBEPCAIBHOTO MHIUKATOPA, PEaKIIMi HOHHOTO OOMEHaA),
MPOBEJICHUE MPAKTUIECKON paboThl «BiusiHuEe paznuyHbIX PaKTOPOB HA CKOPOCTH
XUMHUYECKOUN peaKiium.



Pacuérnrie 3agaun.

PacuéTel no YPaBHCHHUAM XUMHWYCCKHUX pCaKHHﬁ, B TOM 4YHCJIC TCPMOXUMHNYCCKHC
paC‘-IéTBI, paC‘-IéTbI C UCITIOJIB30BAHUECM ITOHATHA «MACCOBas1 OO0 BCILICCTBA».

Heoprannuyeckasi xumusi

Hemeramnnel. [lomoxxenne HemetaiuioB B [lepruoanyeckon cucteMe XUMHUYECKUX
anemenToB [I. . MeHeneeBa 1 0COOEHHOCTU CTPOEHUS aTOMOB. Du3nyeckue
CBOMCTBA HEMETAIJIOB. AJUIOTPOIKS HEMETAUIOB (Ha MPUMEPE KHUCIIOPO/Ia, CEPHI,

dbocdopa u yriaeponaa).

XUMUYECKUE CBOMCTBA BaXKHEUIIINX HEMETAILIOB (TaJIOr€HOB, CEPhI, a30Ta,
docdopa, yraepoaa U KpeMHUS) U X COSAMHEHUH (OKCHIOB,
KHCJIOPOJACOIEPKAITUX KUCIIOT, BOAOPOIHBIX COSTUHECHHU ).

[IpruMeHeHnEe BAXKHENIIIMX HEMETAJUIOB U UX COCITMHEHUM.

Metaubl. [Tonoxenne metamnos B [lepuoandeckon cUCTeME XUMUYECKUX
anemenToB Jl. V1. MengeneeBa. OCOOEHHOCTH CTPOCHHSI SJIEKTPOHHBIX 000JI0UEK
aToMoB MeTayioB. O0mHe dpusndeckue cBocTBa MeTawioB. CIlaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaJIJIOB.

XUMUYECKUE CBOMCTBA BAXKHEUIIIUX METAJJIOB (HATPUH, KaJIU, KaJIbIUH,
MarHui, almfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO61mue crocoObl MosyuyeHust MeTaJyioB. [I[puMeHeHre MEeTalIoB B ObITY U
TEXHUKE.

OKCHepUMEHTAIBHBIE METO/Ibl U3YUEHHS BELIECTB U UX MIPEBPALICHUI: U3yUEHUE
KOJUTEKIIUU «MeTasuibl U CIIaBbl», 00pa3lioB HEMETAIJIOB, PEIICHUE
HKCMEPUMEHTAIbHBIX 3a/1a4, HAOIIOACHNUE U ONKMCAHUE IEMOHCTPALIMOHHBIX U
71a00paTOPHBIX ONBITOB (B3aUMOJECHCTBUE TUAPOKCUAA aTFOMUHUS C pACTBOPAMU
KHCJIOT U LIEJI0YEeH, KAYECTBEHHBIE PEAKI[UU HA KATUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuétsl macchl BemecTBa Uiu 00bEMa ra30B MO U3BECTHOMY KOJIHUYECTBY
BEIIIECTBa, Macce WM 00BEMY OTHOTO U3 YYaCTBYIOIIUX B PEAKIIMU BEIIECTB,
pacuétel Macchl (00bEMA, KOTMYECTBA BEIIECTBA) MMPOTYKTOB PEAKILIMH, €CIIU OJTHO
13 BELIECTB UMEET IPUMECH.

X¥MHUA 4 KU3Hb

Ponp xumun B oGecriedeHun 3KOJIOTHIECKOM, YHEPTETUYECKON U TTUIIICBOM
0e30macHOCTH, Pa3BUTHH MEIUIIUHBI. [[OHITHE 0 HAYYHBIX METOaX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[Ipencrapienuss 006 00X HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO MOJy4YeHUS
BaYKHEHIIINX BEMIECTB.

YenoBek B MHPC BCOICCTB U MATCPHUAJIOB! Ba)KHEHIIINE CTPOUTCIILHBIC
MaTcpuajibl, KOHCTPYKIOHUOHHBIC MaTCpUaJIbl, KPACKH, CTCKIJIO, KCPAaMHUKa,



MaTepUaIbl )T AJICKTPOHUKHU, HAHOMATePHUAJIbl, OPTaHNICCKUE M MUHEPATbHBIC
yIoOpeHwusI.

Xumus u 3A0POBLEC YCJIOBCKA: ITpaBuJia UCITI0JIb30BaHMA JICKAPCTBCHHDBIX
npemnaparoB, IIpaBriia 0e30I1aCHOT0 UCIOJIHL30BAHUS nperapaToB OBITOBOI XUMUH
B HOBCCI[HCBHOﬁ KHN3HHU.

MC}KHpC,Z[MCTHLIC CBs3U.

Peanuzanus MmexnpeaMeTHBIX CBA3EH MTPU U3YUYEHUH O0IIeH U HeOpraHMYECKON
xumuH B 11 kiacce ocyliecTBIsSETCS Yepe3 UCI0Ib30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYYHbIX OHATUM, TaK U OHATUHN, SBJISIIOLINUXCA CHCTEMHBIMU IS
OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mmume ecTeCTBeHHO-HAYYHbIE TIOHITHS: HAyYHbIN (aKT, TUTIOTE3a, 3aKOH, TEOPH,
aHaNMM3, CHHTE3, KiacCU(UKaIus, IEPUOIUIHOCTD, HAOMIOACHUE, SKCTIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusuka: MaTepusi, JHEPTUsI, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
W30TOII, PaAMOAKTUBHOCTh, MOJIEKYJIAa, SHEPTreTUUECKUN YpPOBEHbB, BEIIECTBO, TEJIO,
00bEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (PU3NYECKUE BETUYUHBI U €AMHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: kietka, opranusM, 3kocucteMa, ouocdepa, Makpo- U MUKPOIIEMEHTHI,
BUTaMUHbBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEPAIBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMIaeMbIe, TOTLTUBO,
pecypchl.

TexHomorus: XuMmueckas MNPOMBINIJICHHOCTb, MCTAJLITYPIUsd, IPOU3BOJACTBO
CTPOUTCIIbHBIX MAaTCPHAJIOB, CEJIbCKOXO03SMCTBEHHOC IMpON3BOACTBO, IMUIICBAA
IMPOMBIINIJICHHOCTD, Cl)apMaHeBTI/I‘-IeCKaH IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO
KOCMCTHYCCKHX IIPCIIapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTCPHUAJIOB,
QJICKTPOHHAA IPOMBIIJIICHHOCTb, HAHOTCXHOJIOIHH.

[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI I10 XUMHNHA
HA BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaet TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS
00y4arIIMMHUCS MPOrPaMM CpPeAHEro 00I1ero 00pa3zoBaHus (JITUHOCTHBIM,
METanpeMETHBIM U PEAMETHBIM). HayuHO-MeToanuecKkoil OCHOBOM AJIs
pa3paboTKH TUTAHUPYEMBIX PEe3yJIbTATOB OCBOCHHSI POTPAMM CPETHETO 0OIIETO
00pa3oBaHUs SBISIETCA CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.



B cooTBeTCTBHY C CHCTEMHO-IEATEILHOCTHBIM ITOJIX0JIOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPEAMETa « XUMHUS» Ha YPOBHE CPEITHETO
o01rero 00pa3oBaHMs BBIICICHBI CIICTYIOIINE COCTABIISIOININE:

OCO3HaHHuEC O6y‘IaIOIHI/IMI/ICH pOCCHﬁCKOﬁ Fpa}I(,HaHCKOﬁ HNACHTUYHOCTHU —
IOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATCIBHOCTH U CaMOOIIPCACICHUIO,

HaJIM4YKUE MOTHBAaIlUH K 06y‘ICHI/IIO;

LIeJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JINYHOCTU HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaauLuii 6a30BOM HAYKH XUMUHU;

TOTOBHOCTH ¥ CIIOCOOHOCTH 00yUYaOIINUXCSI PYKOBOJICTBOBATHCS B CBOCH
JEATEeIIbHOCTH [IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMU, IPUCYIIIMMU LETOCTHOM
CHUCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIW4YKUC IIPABOCO3HAHUA AKOJIOTUYECKOM KYJIbTYPbI H CITOCOOHOCTH CTaBHUTH neiun
" CTPOUTD KU3HCHHBIC I1JIaHbI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS MpeAMeTa « XUMHUSD JOCTUTAIOTCS B €IUHCTBE
y4eOHO! U BOCIIUTATEIbHON ACSITENIFHOCTA B COOTBETCTBUHU C TYMAHUCTUYECKUMHU,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU U HJI€aTaMH
POCCUICKOTO TPakIaHCKOTO OOIIECTBA, MPUHITHIMU B OOIIECTBE HOPMaMU U
IpaBUJIaMHU TIOBEJIEHUS, CIIOCOOCTBYIOIIMMH MPOLIECCaM CaMOIIO3HAHUS,
CaMOPa3BUTHS U HPABCTBEHHOT'O CTAHOBIICHUSI IMYHOCTU O0YYArOIINUXCHL.

JINYHOCTHBIC PE3YyJbTAaThl OCBOCHUA IPEAMCETA «XHUMUS» OTpaAXKaroT
C(bOpMI/IpOBaHHOCTB OIIbITA II03HABATEILHOU U HpaKTHqCCKOﬁ JACATCIBHOCTH
06yt1a1011mxc;1 I10 peain3aliiv MPHUHATEIX B 06H_ICCTBC HCHHOCTCﬁ, B TOM 4YHUCJIC B
qacCTH.

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUs 00yYarOIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH,
YBaKEHMS K 3aKOHY U ITPABOIIOPAIKY;

NpCACTABJICHUA O COONMAJIbHBIX HOPMAX M IPAaBHJIaAX MCKIIMIHOCTHBIX OTHOIIICHUM
B KOJIJICKTHUBCE,

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JEATEILHOCTH MPHU CO3/IaHUU YIEOHBIX
IPOEKTOB, PELIEHUH yUYE€OHBIX U M03HABATEIbHBIX 3a/1a4, BHIITOJIHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSL, JTOTUKY U apTyMEHTbI
JIPYTUX MpU aHAIKU3€ PA3TUYHbIX BUJOB YUeOHOH 1eATeIbHOCTH;

2) IATPUOTHYECKOI0 BOCITMTAHMS

LIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUUYECKOMY U HAYYHOMY HACJIEIUIO
OTCUYECTBECHHOM XMMUH;

YBa)XEHHUS K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUHU U MPAKTUYECKOTO
IIPUMEHEHUS XUMUH, OCO3HAHUSA TOTO, YTO TOCTHKEHHS HAYKN €CTh PE3YyJIbTAT



JUTUTEIBHBIX HAOTIOACHUN, KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TTOUCKOB,
IIOCTOSTHHOT'O TPy/Aa YYEHBIX U IPAKTUKOB;

UHTEpeca U I03HABATEIbHBIX MOTUBOB B IIOJIYYEHUH U ITOCIEAYIOLIEM aHAJIN3E
uH(GOPMAIIMHU O MEPEIOBBIX JOCTIXKEHUAX COBPEMEHHONW OTEUECTBEHHOW XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLCHUBATL CUTyallnuH, CBA3aHHBIC C XUMHWYCCKHUMHU SABJIICHUSAMU, U
INPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTUPYACH HA MOPAJIbHO-HPABCTBCHHLBIC
HOPMbI 1 ICHHOCTH,

T'OTOBHOCTH OLICHUBATD CBOE IMMOBCJACHHUC U ITIOCTYIIKH CBOUX TOBapI/II]_Ieﬁ C HOBI/IHI/Iﬁ
HPaBCTBCHHbLIX U IIPABOBLIX HOPM H OCO3HAHUC HOCJ'ICI[CTBI/Iﬁ 9THUX ITOCTYIIKOB,

4) popMupoBaHus KYJbTYPHI 310POBbSI:

MOHMMAaHUA [EHHOCTEN 3J0pOBOTO U O€30MacHOr0 00pasa KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHHUSI K COOCTBEHHOMY (PU3NYECKOMY U TICHXHUECKOMY
3JI0POBBIO;

coOJIIOICHUS MPaBUII 0€30MaCHOTO OOPAIlIEHUS C BEIIeCTBAMHU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOU JAEATEIBHOCTH;

IMOHUMaHWA HCHHOCTH ITPaBUJI MHAWNBUAYAJIbHOI'O U KOJIJICKTUBHOT'O 0e30macHoro
IMMOBCACHMA B CUTyallUAX, YTPOKAIOIMHUX 310POBbIO U )KU3HU moz[eﬁ;

OCO3HAHUS MOCIEACTBUI U HENPUITUS BPEAHBIX IPUBBIUEK (YIIOTPEOICHUS
QJIKOT'0JIsl, HAPKOTUKOB, KYpEeHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATEIBCKOM
JESITEIbHOCTH, OOILIIECTBEHHO MOJIE3HOM, TBOPUECKOH U IPYTUX BUIAX
NEATEIbHOCTH;

YCTaHOBKU Ha aKTUBHOE Y4aCTHE B PELICHUU MPAKTUYECKUX 3a]1a4 COLUATBLHOM
HaIPaBJICHHOCTH (B paMKax CBOEr0 KJIacca, IKOJIbI);

UHTEepeca K MPaKTHUYECKOMY U3YUYEHHIO PO ecCuil pa3TuyHOro poja, B TOM YUCIIEe
Ha OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMUU;

YBOXEHHUS K TPYAY, JIOIAM TPYJa U PE3yIbTaTaM TPYAOBOM JESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUAYAIBLHOMN TpaeKTOPUU 00pa30BaHMUsI,
Oynymiei mpodeccuu M peau3aiii COOCTBEHHBIX KU3HCHHBIX TUIAHOB C yUETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHH, MHTEPECOB M MOTPEOHOCTEH
00I11eCTBA;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:



HKOJIOTUYECKH 1EI€CO00Pa3HOT0 OTHOLIEHHS K PUPOJE, KAaK UCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUS IJI00AJILHOTO XapaKTepa 3KOJOTHYECKUX MTPOOIIEM, BIUSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOAHON U COLMAIBHON CPEABL;

OCO3HaHUuA HCO6XOI[I/IMOCTI/I HUCIIOJIB30BaHUA I[OCTI/DKeHI/Iﬁ XUMUMN U1 pCHICHUA
BOIIPOCOB pallMOHAJIBHOI'O ITPHUPOAO0ITIOJIb30BaAHUA;

AKTUBHOT'O HENIPUATHS IEHCTBUM, IPUHOCSIINX BpeJ OKpYXKarOLWEH IPUPOAHON
cpelie, yMEHUs IPOrHO3UPOBATh HEOJIAroNpUATHBIE IKOJIOTUYECKUE TOCIEICTBUS
IPEAIPUHUMAEMBIX JEUCTBUM U IIPENOTBPAIIATh UX;

HAJIMYKS PA3BUTOTO IKOJIOTHYECKOTO MBILLICHUS, 3KOJIOTUYECKON KYJIbTYPBI,
OIIBITA AEATEIBHOCTH 3KOJIOTHYECKOW HAITPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMM B ITIO3HABATEIbHOW, KOMMYHUKATUBHON U COLMATIBHOU
MIPAKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MTPOTUBOCTOSTH UCOJIOTUH
xemooouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHOW MTPaKTUKU;

NOHUMAaHUs crelu(DUKN XUMUU KaK HAyKH, OCO3HaHUA €€ posiu B (HOPMUPOBAHUU
palMOHATBHOTO HAYYHOTO MBILUICHHS, CO3IaHUH 1IEJIOCTHOTO MPECTaBIeHUs 00
OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOJIbI U YEIOBEKa, B TO3HAHUU
MPUPOAHBIX 3aKOHOMEPHOCTEH U PEIIEHUH MPOOJIEM COXPaHEHUS TPUPOTHOTO
paBHOBECHS,

yOXKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMUU JJIsl COBPEMEHHOM ITUBUITU3AINN: B
e TYMaHUCTUYECKON HAIIPABICHHOCTH 1 BYKHOM POJIM B CO3TaHUH HOBOW Oa3bl
MaTepHaATbHOU KYJIbTYPHI, PEIIEHUH TJI00ATBHBIX MPOOJIEM YCTOMYHUBOTO PAa3BUTHS
YEJI0BEYECTBA — CIPHEBOM, YHEPTETUUECKOM, TUIIEBON U DKOJIOTMYECKON
0e30MacHOCTH, B Pa3BUTHH MEIUILIMHbBI, 00ECIIEYEHUH YCIOBUHN YCIEIIHOTO TPY/Ia
Y DKOJIOTHYECKH KOM(DOPTHOM KU3HH KAXKIOTO YeHa OOIIEeCTBa;

€CTECTBEHHO-HAy4YHON I'PaMOTHOCTH: ITIOHUMAaHUsI CYIIITHOCTH METO/I0B ITIO3HAHUS,
UCITOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCTOIB30BaTh MOTy4aeMbIe
3HAHWS JIs1 aHAIN3a U OOBSICHEHHUSI SIBJICHUI OKPYXKAIOIEro MUpa U
MPOUCXOMSIINX B HEM U3MEHEHHH, YMEHUS JIeJaTh 000CHOBAHHBIC 3aKITIOUEHUS Ha
OCHOBE HAYYHBIX ()aKTOB M UMEIOIINXCS TAHHBIX C [EJBI0 MOTYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIFHO UCIOJIL30BaTh XUMUYECKUE 3HAHUS AJI pCIICHUS
HpO6HeM B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX,

HHTEPECCA K IIO3HAHUIO U HCCHCHOB&TCHLCKOﬁ JACATCIIBHOCTH,



TOTOBHOCTHU M CIIOCOOHOCTH K HETIPEPHIBHOMY 00Pa30BaHHUIO U CaMOOOPAa30BaHHUIO,
K aKTUBHOMY IOJIYYEHHUIO HOBBIX 3HAHUU MO XUMUU B COOTBETCTBUU C
KU3HCHHBIMHU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iMuHbIX chepax npodeccruoHaabHOMU
NEeSATETbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeTtanpeameTHbIe pe3yabTaThl OCBOEHHUS Y4eOHOTo peameTa « XuMus» Ha
YPOBHE CpeAHEro oOuiero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIe 1J11 (POPMUPOBAHHSI MUPOBO33PEHHS 00YUAIOIIUXCS
MEXIUCIUIITMHAPHBIE (MEXIIPEIMETHbIE) OOIeHayUYHbIe TOHATHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAYYHOH KapTUHBI MUpa U CHEHU(PHUKY METOAO0B IO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BELIECTBO, YHEPIUs, SIBJICHUE,
npoliecc, cucTeMa, HayqHbId (aKT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIIe0BaHNE, HAOIIOCHIE, N3MEPEHHE, SKCIIEPUMEHT U JAPYyTHE);

yHHUBEpCaJbHbIe yueOHbIE AelicTBUA (TO3HABATENIbHbIE, KOMMYHHUKATUBHBIC,
peryisaTuBHbIE), oOecneunBaronye GopmMupoBaHue GyHKIHOHAIbHON
I'PaMOTHOCTH U COLIMATBHON KOMIETEHIIUU 00YYarOIIUXCS;

CIOCOOHOCTH 00YYAIOUINXCS UCIIOJB30BAaTh OCBOEHHBIE MEXAUCLUIIIIMHAPHBIE,
MUPOBO33pEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE yUeOHbIE AEHCTBUS B
IIO3HABATEJIbHON U COLMAIIBHOW MPAKTHUKE.

MertanpenMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMU TT03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITHBHBIMHU
NEUCTBUSIMU.

OBJaieHne YHUBEPCAIbHBIMYI YUeOHBIMH NMO3HABATEIbHBIMU AeHCTBUSAMM:
1) 6a30Bble JIOrHYecKue AeMcTBH:

CaMOCTOSITENIbHO (POPMYTUPOBATH U aKTyaJTU3UPOBATh IPOOIEMY, BCECTOPOHHE €€
paccmaTpuBarth;

OIpCACIIATE UCIIN ACATCIILHOCTH, 3aaaBas napaMETPhl U KPUTECPUH UX JOCTHIKCHUA,
COOTHOCHUTD PE3YyJIbTaThl ACATCIBHOCTH C ITOCTABJICHHBIMHU LICTIAAMU,

MCIOJIB30BaTh MPU OCBOEHUH 3HAHUN MPUEMBI JOTHYECKOTO MBILIIJICHUS —
BBIJICIISITh XapAKTEPHBIE MTPU3HAKY MMOHITUN U YCTAHABJIMBATH UX B3aUMOCBSI3b,
WCITOJIb30BaTh COOTBETCTBYIOIINE MTOHATHUS sl OOBSICHEHUS OTACIBHBIX (PAKTOB U
SIBJICHUU

BBIOMpATh OCHOBAHMS M KPUTEPHUU JIJIs1 KJIACCU(UKAIIUU BEIIECTB U XUMHUUECKUX
pEeaKuunii;

YCTaHAaBJIIMBATb MPUYMHHO-CJICACTBCHHBIC CBA3W MCKAY N3YYACMBIMU ABJICHUAMU,



CTPOUTH JIOTUYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, IETyKTUBHBIE, 10 AHAJIOTUN),
BBISIBIIAATh 3AKOHOMEPHOCTH U IMPOTUBOPEYMS B pACCMATPUBAEMBIX SIBJIICHUSX,
(GhOpMyIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

PUMEHSTH B MTPOLIECCE TIO3HAHMS, UCIIOJIb3YEMbIC B XUMHUH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIETTH, MPEOOPA30BBIBATH MOJICTTLHBIC MPECTABICHUS — XUMUYECKHM
3HAK (CHMBOJI) DJIEMEHTA, XUMU4ecKas (popmyiia, ypaBHEHIE XUMUIECKON
peaKiuy — IpH PENICHNHN YIECOHBIX TTO3HABATEIBHBIX U MTPAKTUYECKUX 3a]1a4,
MPUMEHSTH Ha3BaHHBIC MOJICTHHBIC TIPEACTABIICHHS IJIS1 BBISIBIICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMBbIX BEIIECTB U XMMHUECKHUX PEaKIIHA.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJIETh OCHOBAMHU METOAO0B HAYYHOT'O MTO3HAHUSI BEIIECTB U XUMUYECKUX
peakuuii;

(I)OpMyanOBaTB O U 3aga4u UCCIICAO0BaHMA, HCIIOJIb30BaTh ITIOCTABJICHHBIC 1
CaMOCTOATCIIBHO C(I)OpMYJIHpOBaHHLIC BOITPOCHI B KAYCCTBC HHCTPYMCHTA
ITIO3HaHHA U OCHOBBEI AJIsA (I)OpMI/IPOBaHI/I}I T'UITIOTE3BI 110 ITPOBCPKE MMPABUIBbHOCTH
BBICKA3bIBACMBIX CY)KHeHHﬁ;

BJIAJI€Th HABBIKAMU CaMOCTOSITEJIbHOTO MJIAHUPOBAHUS U MPOBECHUS
YUEHUYECKUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUS HA0III0IaTh 32 XOJ0M
npolecca, CaMOCTOSATEIbHO IPOTHO3UPOBATH €r0 Pe3ybTaT, (POopMyIHMpOBaThH
0000111eHUS ¥ BBIBOABI OTHOCUTEIFHO JOCTOBEPHOCTH PE3YIbTATOB UCCIIECIOBAHMS,
COCTaBJISATh 0OOCHOBaHHBIM OTYET O IPOJIETaHHOM padboTe;

NpUOOPETATh OMBIT YYEHUYECKON UCCIEeI0BATEIbCKON U TPOESKTHOU
NEeSATEIbHOCTH, MPOSIBISATH CHOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEJIbHOMY
MOMCKY METOJIOB PEIIeHUs] MPAKTUUYECKUX 3a/1a4, TPUMEHEHUIO Pa3IuYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ nunopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMaALUK (HAYYHO-TIOMYJISIpHAS
JUTEpATypa XUMUYECKOTO COAEpKaHUs, CIIPAaBOYHbIE TOCOOUS, PECYPCHI
HuTepHeTa), aHamu3upoBaTh HHHOOPMAIUIO PA3TUYHBIX BUIOB U POopM
MPE/ICTABIICHUS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;

(bopMyIHUpOBaTh 3aMPOCH U MPUMEHSThH PA3TUIHBIE METOIBI IIPH IMMOUCKE U OTOOpPE
uHpOopMaIuu, HEOOXOAUMOM JIJIS1 BBITIOHEHUS yU4eOHBIX 33/1a4 ONPeAeIEHHOTO
THUIA;

HpI/IO6pCTaTI> OIIBIT UCIIOJIb30BaHU I/IH(I)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHLIX
TEXHOJIOTUH 1 Pa3IMYHBIX ITIOUCKOBBLIX CUCTCM,

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIBHYIO (OPMY MPEACTABICHUS HHPOPMAIIH
(cxembl, rpaduKu, AUATPAMMBI, TAOJIUIIBI, PUCYHKH U JIPYTHE);



UCIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPECTBA MPHU padOTe C XUMUYECKOM
nH(popMarme: MPUMEHSITh MEXKIIPEIMETHBIC ((PU3UUecKrue 1 MaTeMaTHYECKUE)
3HAaKH U CUMBOJIBI, POpMyJIbl, aOOpeBHATYPbl, HOMEHKIATYPY;

HCIIOJIB30BAaTh U HpCO6p830BBIBaTL 3HAaKOBO-CUMBOJMYCCKHUE CPEACTBA
HarjsiaHOCTH.

OBnaueHne YHUBEPCAIBHBIMH KOMMYHUKATHUBHBIMHA JEeHUCTBUSIMM

3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY)KI[3€MOI>1 TEMBI B XOJ€ AUaAI0ora W/
JAUCKYCCHH, BBLICKA3bIBATh UICH, (I)OpMy.TII/IpOBaTI: CBOH IPCIIOKCHUA
OTHOCHUTCIIbHO BBIITIOJITHCHH A HpeI[HO)KeHHOﬁ 3aJa4u,

BBICTYIIATh C IIPE3CHTAIMCH PE3yJIbTATOB IIO3HABATEILHOM JCATCIIEHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIIEHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BHITIOJTHEHUH
XUMHYECKOTO SKCIIEPUMEHTA, TIPAKTHIECKOM pabOThI IO MCCIICA0OBAHNIO CBOHCTB
U3y9aeMbIX BEIIECTB, peaTH3aIiK YIeOHOTO MPOEKTa U (HOPMYITHPOBATH BBIBOIBI
0 pe3yJibTaTaM MPOBEAEHHBIX UCCIICAOBAHUM MTyTEM COTJIACOBAHUS TIO3UIIUH B
x0J1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

OBJaanenue YHUBEPCAJIBbHBIMHU PEryJaasTUBHBIMHA JeHUCTBUSAMM:

CaMOCTOSATEIIBHO IIJIAHUPOBATh U OCYLIECTBIIATH CBOIO II03HABATEIIBHYIO
NEATENBHOCTD, ONpeNess €€ e U 3aa41, KOHTPOJIUPOBATh U 110 MEpe
HEOOXOJMMOCTH KOPPEKTUPOBATH MIPejIaraéMblil anrOpuT™M JEHCTBHUM MPU
BBIMIOJIHEHUH YUYE€OHBIX M UCCIIEI0BATENbCKIX 33]1a4, BEIOUpaTh Hanbosee
3¢ (eKTUBHBIN CIOCO0 X PEIICHUS C YUYETOM OJIyUYEHHUsI HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIICCTBJIATE CAMOKOHTPOJIb CBOEH ACATCIBPHOCTH HAa OCHOBE CaMOaHaJIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJTACC

HpCI[MCTHBIC PE3YyIbTaTbl OCBOCHHA KypCa ((OpFaHI/I‘{CCKa}I XUMMUA» OTPAKALOT!

c(hOpMHUPOBAHHOCTH MIPEACTABICHUA 0 XUMHYECKOW COCTABIISIONICH €CTeCTBEHHO-
HAay4YHOU KapTUHBI MUPA, POJIM XUMHUH B ITIO3HAHWUU SIBIICHUW MPUPOJIBI, B
(GhOpMHUPOBAHUY MBITIUICHUS U KYJIBTYPHI JINYHOCTH, €€ (DYHKITMOHATIEHON
I'PaMOTHOCTH, HEOOXOUMOM JIJIsl pellieHUs MPAKTUYECKUX 3a/1a4 U IKOJIOTHYECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3[I0POBBIO U IPUPOTHON CpENE;

BJIaJCHUC CHUCTEMON XMMHUYECKUX 3HaHHﬁ, KOTOpas BKIOYACT:
OCHOBOIIOJararomuec rnoHATHUA (XI/IMI/I‘-ICCKI/Iﬁ QJICMCHT, aTOM, 3JICKTPOHHAA
00010YKa aToMa, MOJICKYJId, BAJICHTHOCTDb, 3JICKTPOOTPULIATCIIBHOCTh, XUMHNYCCKaAs



CBSI3b, CTPYKTYpHas hopmyra (pa3BEpHyTast U COKpaIiEHHas ), MOJIb, MOJISIpHAs
Macca, MOJIApHBII 00BEM, YIIIepOAHBIN CKelleT, GYHKIMOHAIbHAS TPyIIa,
paauKan, u30Mepusi, U30MEPbI, TOMOJIOTHYECKUN Psl, TOMOJIOTH, YTIJIEBOJAOPOIBL,
KHUCJIOPOJ U a30TCOJIEPIKAILINE COETUHEHUS, MOHOMED, IMOJIMMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COETMHEHNS); TEOPUU U 3aKOHBI (TEOpHUsL CTPOCHHUS
opranuyeckux BeuiectB A. M. BytiepoBa, 3aKkoH coXpaHeHHUs! MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJINYECKUI A3bIK XUMUH; MUPOBO33PEHUYECKHE 3HAHUS,
JeXkalye B OCHOBE MOHUMAaHUS MPUYMHHOCTA U CUCTEMHOCTH XUMUYECKUX
SIBJICHUM, (PAKTOIOTMYECKUE CBEJCHUS O CBOMCTBAX, COCTABE, MOMYUYCHUH U
0€30macHOM HCTIOIb30BAHUH BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOM AEATEIbHOCTH YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIE IPU3HAKU MMOHSATUH,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHSATHUS MTPU
ONHUCaHHUM COCTABA, CTPOCHUS U MPEBPALICHUN OPTaHUYECKUX COETUHEHHUI;

c(OpMHUPOBAHHOCTh YMEHUH HCIOIb30BATh XUMUUYECKYIO CUMBOJIHKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIEHHOM)
(dbopMyI1 OpraHMYECKUX BEIIECTB U YPaBHEHUIN XUMUYECKUX PEaKIil,
M3TOTaBJIMBATh MOJEIN MOJIEKYJI OPraHUYECKUX BEIECTB JUISl WIUIFOCTPALUA UX
XUMUYECKOT0 ¥ IIPOCTPAHCTBEHHOI'O CTPOEHHS;

c(OpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh IPUHAIJIEKHOCTh U3yUYEHHBIX
OpPraHMYECKUX BEIIECTB IO UX COCTaBY U CTPOEHUIO K OMPECIEHHOMY
KJIacCy/TpynIe COeqUHEHUH (YrIeBO0PO/Ibl, KUCIOPOA U a30TCOAEpIKAIIHE
COEIMHEHUS], BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS ), JaBaTh UM Ha3BaHUsI 110
cucreMatnueckoi HomeHkatype (IUPAC), a Takxke NpUBOIUTH TPUBUAJIbHBIE
Ha3BaHUS OT/EIbHBIX OPraHUYECKUX BELIECTB (3THIIEH, IPOIUJIEH, AllETHIIEH,
STHJICHTJIMKOJIb, TIMLIEPHH, (heHoI, (hopManbAeTHI, aleTalbeT U, MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsI KHCJIOTA, CTEAPUHOBAs KHCIIOTA, [IIH0K03a,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIUIHH);

c(hOpMUPOBAHHOCTh YMEHUS OMPEEIATh BUIbI XUMUYECKON CBSA3H B
OPraHMYECKUX COEANMHEHUSX (OAUHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSTh TIOJIOKEHUSI TEOPUU CTPOCHUS
opranndeckux BemiecTB A. M. BytnepoBa st 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTpOeHUE, (PU3NUECKue U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJICTABUTEEH Pa3IMUHbIX KJIACCOB
OpraHMYECKHUX BEIEeCTB (METaH, 3TaH, ITHJICH, MPOIUJICH, alleTUIICH, OyTaaueH-
1,3, metunOytaaueH-1,3, 6€H30J1, METaHOJI, 3TAHOJI, TUJIICHTJIMKOJIb, TJUIEPHH,
dbeHon, aneranpaerua, MypaBbiuHas U YKCYCHasi KMCJIOTHI, TJIIOK03a, Kpaxmall,
1EJUTI0I03a, AMHUHOYKCYCHAsl KMCJI0Ta), WJUTFOCTPUPOBATH T€HETUUECKYIO CBSI3b
MEK]ly HUMU YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUN C
WCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;



c(hOpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UICTOUYHUKH YTIIEBOIOPOIHOTO
ChIpbs (HEDTh, MPUPOIHBIN T'a3, YTOJb), CIIOCOOBI UX MEPEPAOOTKH U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHUHN IPOBOJUTH BHIYMCICHUS 10 XUMHUYECKUM
ypaBHEHUSM (MacChl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA MU MPOIYKTa
pEaKIuy 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOTHBIX
BEIIECTB WUJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHUH BJIaI€Th CUCTEMON 3HAHUI 00 OCHOBHBIX METOJIaX
HAyYHOT'O MMO3HAHUSI, UCTIOIB3YEMBIX B XUMUU IIPU U3yUYECHUU BEILIECTB U
XUMHUYECKHUX SIBJICHUH (HaOII0/IeHne, U3MEpPEHNE, IKCIIEPUMEHT, MOJIETUPOBAHUE),
MCIOJIb30BAaTh CUCTEMHBIE XUMUYECKHE 3HAHUS ISl IPUHATUS pELICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYaIMsIX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

c(hOopMUPOBAHHOCTH YMEHUH COOJIOATh TIPaBUIa MOIL30BAHUS XUMUYECKON
nocyAo U 1abopaTopHBIM 000PYAOBaHUEM, a TAKXKE MPAaBHUIIa OOPAILEHUS C
BEII[ECTBAMH B COOTBETCTBUU C MHCTPYKITUSMU IO BHIMIOJTHEHUIO TAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJHATH XUMUYECKUM
IKCIIEPUMEHT (TIPEeBpAILEHUs OPTraHUYECKUX BEILECTB MPU HAIPEBAHUHU, MTOTyUEHUE
ATUJICHA U U3YUYEHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIUU OPTaHUYECKHUX
BEIIECTB, JeHATypalus OEIKOB MPU HArpeBaHUM, LIBETHBIE PEaKLIUU OEIKOB) B
COOTBETCTBUH C MPaBUJIAMH TEXHUKH 0€30MaCHOCTH NpU 00pallleHuu C
BEIIECTBAMH U J1a00paTOPHBIM 000PYIOBAaHHEM, MTPEICTABISATH PE3YIbTAThI
XUMHYECKOT0 SKCIIEPUMEHTA B (hOpMe 3aliCH ypaBHEHUN COOTBETCTBYIOLIUX
peakuuii 1 GopMyIUpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHATU3UPOBATH XUMHUECKYIO
uH(pOpMaIHIO, TOJIYYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MacCOBOM
uHdopmaruu, aTepHeT u apyrux);

c(OpMHUPOBAHHOCTh YMEHUH COOIIOIATh PABHIIA SKOJIOTUIECKU
1eJIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYZOBOU ACSITEILHOCTH B LESIX
COXpaHEHUs CBOErO 310POBbs U OKPYXKAIOLIEN IPUPOAHOU CPEBI, OCO3HABATH
ONaCHOCTBH BO3ACHCTBHS Ha )KUBBIE OPTaHU3MBbI OIIPEACIIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHUMasi cMbIca nokasarens [1JIK, moscHsaTh Ha mpuMepax crocoOsl
YMEHBUICHUS U IPEIOTBPAILECHHS UX BPEIHOTO BO3ACHCTBUS HA OPTraHU3M
YEJI0BEKa;

JJIs1 O6yanOIHI/IXCH C OI'paHM4YCHHBIMH BO3MOXXHOCTAMMU 340POBbsA: YMCHHC
INPUMCHATHb 3HAHUA 00 OCHOBHBIX AOCTYIIHBIX MCTOAAaX IMO3HAHUS BCIICCTB U
XHUMHUYCCKHUX HBHCHHﬁ;

JUTSI CIICTIBIX U CTTA0OBHASIINX OOYYAIOIINXCS: YMEHHUE UCIIOIh30BaTh PEIbehHO-
TOUEUHYIO cucteMy obo3Hauenuit JI. bpaiins nns 3anucu xumudeckux Gopmyit.



11 KITACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeopraHudecKasi XuMus»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUM: O XUMUYECKON COCTABIISAIOINIECH €CTECTBEHHO-
HAyYHOM KapTUHBI MUPA, POJIU XUMHUH B TIO3HAHUU SIBIICHUN TTPUPOJIbL, B
(GbOopMHUPOBAHUY MBIIUIEHUS U KYJIBTYPhI JINYHOCTH, €€ (PYHKIIMOHAIbHON
I'PaMOTHOCTH, HEOOXOUMOM JIJIsl pellieHUs MPAKTUYECKUX 3a/1a4 U YKOJIOTHYECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3[I0POBBIO U IPUPOTHON CpeEneE;

BJIAJICHUE CHCTEMOW XUMUYECKUX 3HAHHUM, KOTOPast BKIIFOYAET:
OCHOBOIIOJIATAIOIINE MOHATUS (XMMUYECKUH JIEMEHT, aTOM, H30TOIl, S-, p-, d-
AJIEKTPOHHBIE OPOUTAIM AaTOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIN 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBA3b
(KoBaJIeHTHas, MOHHAs, MEeTAJUTMYECKasi, BOJAOPOAHAS ), KPUCTAJUIMYECKAs pEIIETKa,
TUMBI XUMUYECKUX PEAKIIUN, pACTBOP, JNEKTPOJIUTHI, HEIJICKTPOJIUTHI,
AIEKTPOJUTHYECKAS TUCCOIUALINS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOM peaKIui, XUMUUECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHS
DJIEKTPOJIUTUYECKOU TUCCOLIMALINY, Iepuoanueckui 3akoH /. . Menaeneesa,
3aKOH COXPAHEHHUSI MACChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLCHUSI SHEPTUU
MIPU XUMUYECKUX PEAKIUAX ), 3aKOHOMEPHOCTH, CAMBOJIUYECKHUM S3bIK XUMUH,
MHPOBO33PEHYECKME 3HAHUS, JIEKAINE B OCHOBE NOHUMAaHUSI IPUYMHHOCTH U
CHUCTEMHOCTH XUMHYECKUX SBJICHHM, (DAKTOIIOTHYECKUE CBEJICHUS O CBOWCTBAX,
COCTaBe, MOJYUYCHUU U OE30MTaCHOM HCTIOJIb30BAHUY BAXKHEHIIINX HEOPTAaHUIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIHPHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIE TPU3HAKU MMOHSATUH,
yCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIH30BAaTh COOTBETCTBYIOIINE MMOHSATUS [TPU
ONHUCAaHUKM HEOPTAaHUYECKUX BELIECTB U MX MPEBPAILCHHUII;

c(OpMUPOBAHHOCTh YMEHUH HCIOIb30BATh XUMUUYECKYIO CHUMBOJIHKY TSI
cocTaBlieHUs! (OpMYJT BEIIECTB U YPABHEHUN XUMHUYECKUX PEaKLUH,
cucreMatnyeckyro HomeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIIBHBIX
HEOPraHWYECKUX BEUIECTB (YrapHbli ra3, yriaeKUCIblil ra3, aMMHAaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHhEBAsA COJA, IUPUT U IPYTHE);

c(hOPMUPOBAHHOCTH YMEHUH OMPEACNISATh BAJIGHTHOCTD U CTETICHb OKUCIICHUS
XUMHYECKUX JIEMEHTOB B COCIMHEHUSIX PA3JIMYHOIO COCTaBa, BUJl XUMUYECKOMN
CBsI3U (KOBaJICHTHAs, MOHHAsI, METAJUIMYECKasl, BOJIOPOJIHAS) B COCTMHEHUSX, THII
KPUCTALTAYECKON peléTKH KOHKPETHOTO BellleCTBa (aTOMHAas1, MOJICKYJIsIpHAas,
MOHHAas, METAJUIMYECKas), XapaKTep CPeAbl B BOJHBIX PACTBOPAX HEOPTaHUUYECKUX
COCTUHECHM;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAJIC)KHOCTh HEOPTAHUYECKHIX
BEIECTB 10 UX COCTaBY K ONpeeIEHHOMY KJIacCy/Tpynie COeIMHEHHUH (ITPOCThie



BEIIECTBA — METAJUIbl 1 HEMETAJIbI, OKCUIbl, OCHOBAHUS, KUCJIOTHI, aM(pOTEepHbIE
TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUH PACKPBIBATH CMBICI MepUoArndeckoro 3akona 1. 1.
MeHpeneeBa U I€MOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIYI0, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTePU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUUYECKUX 31eMeHTOB 1—4 nepruoaoB [lepuoanueckoi cucTeMbl XUMHUYECKUX
anemeHnToB []. Y. MeHieneeBa, HCIOJIb3Ys TOHSATHUS «S-, P-, d-3JIEKTPOHHBIE
opOUTaAIINY, «IHEPTeTUUECKHUE YPOBHUY, O0BSICHITH 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKHX AJIEMEHTOB U UX COCIUHEHUI 0 TIeproiaM U TpyInam
[Ieproanueckoi cucrempl XuMu4decKux 3neMeHToB /. 1. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIINE XUMUIECKHE
CBOMCTBAa HEOPTAHUYECKHUX BEUIECTB PA3JIMYHBIX KIACCOB, MIOATBEPKIAATh
CYLIECTBOBAHUE F€HETUYECKOU CBSI3M MEXKy HEOPraHUUYECKUMU BELIECTBAMH C
IIOMOILBIO YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINN;

c(OpMHUPOBAHHOCTb YMEHUS KIacCU(PUIIMPOBATh XUMUYECKHE PEAKIIUU TI0
Pa3IMYHBIM MPU3HAKaM (YUCIy U COCTaBYy PEarnpyoluX BEUIeCTB, TEIIIOBOMY
3 eKTy peakunuu, U3MEHEHUIO CTETIEHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH
pEeaklny, yYaCTUIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHUH COCTABJIATh YPABHEHHSI pEaKLUN pa3IUYHbIX TUIIOB,
MIOJIHBIE U COKpALIEHHBIE YPaBHEHUS peaKlnii MIOHHOTO 0OMEHa, YUUThIBas
YCJIOBUS, IIPU KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA,

c(hOpMUPOBAHHOCTh YMEHUHN TPOBOJUTH PEAKIIMH, TTOITBEPKAAOITUE
KaueCTBEHHBIN COCTAB PAa3IMUHbIX HEOPTaHUUYECKHUX BEILECTB, PACIIO3HABATH
OTBITHBIM MyTEM UOHBI, IPUCYTCTBYIONINE B BOJAHBIX PACTBOPaX HEOPraHUYECKHUX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH PACKPHIBATH CYIITHOCTh OKUCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKITUN TTOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OanaHca
ATUX PEAKIUM;

c(hOpMUPOBAHHOCTh YMEHUHN OOBACHSATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKIMK OT Pa3IMYHbIX PAKTOPOB; XapaKTep CMEIICHUS] XUMUUECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctust (mpunuumn Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEPU30BaTh XUMHUECKHE MPOLIECCHI, JICKAIIINE
B OCHOBE MPOMBIILJIEHHOTO TIOJyYE€HHSI CEPHOM KUCIOThI, aMMHUAKa, a TAKKE
c(hOpMUPOBAHHOCTH MPEACTABICHUHN 00 O0IINX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIeMaxX XUMMUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJIUTH BBIUUCIIEHUS C UCTIOJIb30BAHUEM ITOHSATHUS
«MaccoBast 10J1s1 BEILIECTBA B PACTBOPE», 00bEMHBIX OTHOLIEHUN Ia30B MpU
XMMHUYECKUX PEAKILIMAX, MACChI BEIIECTBA WIIM 00bEMA T'a30B 10 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WM 00BbEMY OJTHOTO M3 YUYAaCTBYIOLIUX B PEAKIIUU



BEIIECTB, TEIUIOBOTO A (eKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHUS MaCChI
BEIIICCTB, TPEBPAIICHUS U COXPAHEHUS SHEPTHH;

c(hOopMUPOBAHHOCTh YMEHUH COOJIOIATh IIPaBUJla MOJb30BAHUS XUMUYECKON
MOCYJI0i 1 TaOOopaTOpHBIM 000PYIOBAHUEM, a TAKKE IIpaBUiIa OOpAILIEHUS C
BEII[ECTBAMH B COOTBETCTBUU C WHCTPYKITUSMU IO BHIMIOTHEHUIO TAOOPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIMOIHITH XUMHUUECKHI
HKCIIEPUMEHT (pa30okKeHUEe NEPOKCHIA BOJOPOa B IPUCYTCTBUM KaTaIn3aTopa,
ONPENEIICHUE CPEbI PACTBOPOB BEIIECTB C TOMOIIBIO YHUBEPCAIBHOTO
WHIMKATOPa, BIUSHUE PA3IMYHBIX (DaKTOPOB HA CKOPOCTh XMMUYECKOMN peaKIuu,
peakiy HOHHOTO 0OMEHa, KaueCTBEHHbIE PEAKIIMK Ha CyNb(aT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KATUOH aMMOHMS, PELICHUE YKCIIEPUMEHTAIBHBIX 3a1a4 M0
TeMaM «MeTamb» U «HemeTamib) B COOTBETCTBUU C MPABUIIAMH TEXHUKH
0€30IacHOCTH TP 0OpAIIEHUHU C BEIIECTBAMHU U JTA0OPAaTOPHBIM 000PYAOBAHUEM,
IPEJICTaBIISITh PE3YJIbTaThl XUMHUYECKOTO SKCIIEPUMEHTa B (hopMe 3arucu
YpaBHEHUN COOTBETCTBYIOIIMX PEaKUi U (OPMYyIUPOBATH BHIBOJIBI HA OCHOBE
ATUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUUECKU aHATU3UPOBATH XUMHUYECKYIO
uH(pOpMaIHIO, TOJIYyYaeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MacCOBOM
KOMMYHUKaIu, THTepHET U Jpyrux);

c(OpMHUPOBAHHOCTh YMEHUH COOIIOIATh PAaBHIIA YKOJIOTUIECKU
1eJ1ecO00Pa3HOTO MOBEACHUS B OBITY U TPYZOBOU ACSITEILHOCTH B LESIX
COXpaHEHUs CBOETO 310POBbs U OKPYXKAIOLIEN IPUPOAHOU CPEABI, OCO3HABATD
ONIaCHOCTb BO3ACHCTBHS HA )KUBBIE OPTaHU3MBI OIPEIEIIEHHBIX BEIIECTB, IOHUMAs
cmbich nokazatens [1JIK, mosicHATs Ha mpumepax crnocoObl YMEHBIICHUS U
IIPENOTBPALICHUS UX BPEIHOTO BO3JCHCTBHSI HA OPTaHU3M YEJIOBEKA,

JJIs1 o6yqa10mnxc;1 C OI'paHM4YCHHBIMH BO3MOXXHOCTAMMU 340POBbsA: YMCHHC
IIPUMCHATDb 3HAHUSA 00 OCHOBHBIX AOCTYIIHBIX METOAaX IMO3HAHUS BEIICCTB U
XUMHUYCCKHX HBJ’ICHHﬁ;

JUTSI CIICTIBIX U CTTA0OBHASIIUX OOYYAIOIINXCS: YMEHHUE UCIIOIh30BaATh PEIbehHO-
TOYEUHYIO cCucTeMy o0o3HaueHuit JI. bpaiins nys 3anucu xumuueckux Gopmyi.

TEMATHUHYECKOE IIVIAHUPOBAHHUE 10 KJIACC



HaumeHnoBanue pa3aejioB ¥ TeM

KoandyecTBo 4acoB

JieKTpOHHBIE (L poBbIe)

Ne n/m K I
MporpamMmsI Beero OHTPOJ/IBHBIC | LIPAKTHIECCKUE | ofpa3oBaTe/IbHbIE PeCypChl
padoThI padoThI
Pasznea 1. Teoperuyeckne 0OCHOBBI OPraHU4YeCKON XUMHHU
[Ipenmer opraHn4eCKON XUMUMU.
1.1 Teopus CTpOEHUS OPraHUYECKUX 3 0 0
coenunenuit A. M. bytiepoBa
Hroro no pazneny 3
Pa3znen 2. YriieBoaopoabl
[IpenenpHbIE YTIEBOAOPOIBI —
AJIKaHBI
29 Henpenenbnubie yrneBonopoast: 6 0 1
' AJIKEHBI, aJIKaIUCHbI, aJIKUHBI
2.3 ApomaTuueckue yrieBoa0pOIbl 2 0 0
24 [IpuponHbIE HCTOYHUKHU 3 1 0
' yIIEBOAOPOIOB U UX MepepadoTKa
Htoro no pazneny 13
Paznen 3. Kucsopoacoaep:kamnue opranndecKue coelMHeHUs
3.1 CroupTtel. @eHon 3 0 0
3.2 Anbneruabl. KapOOHOBBIE KUCIIOTHI. 7 0 1




CnoxHbIe 23QUPHI

33 VYrneBoanl 3

Htoro no pazneny 13

Paznen 4. A3oTcoaep:kaiiue OpraHndecKue coeInHeHUsI

4.1 AMUHBI. AMUHOKHUCJIIOTHI. beiku 3

Htoro no pazneny 3

Paszneua S. BeicokoMoJ1eKyJIsIpHbIe COeAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bosmokna 2

Hroro o pazneny 2

OBUIEE KOJIMYECTBO YACOB I10

[TPOI'PAMME 34




11 KITACC

Ne n/m

HaumeHnoBanue pa3aesioB ¥ TeM

KoanuecTrBo yacoB

JJieKTpOHHBIE (L poBbIe)

MpPOrpamMmmsbI Beero KonrpoibHsle | [IpakTuieckue o0pa3oBaTesibHbIE PeCyPChI
padoThI padoThI
Paznen 1. TeopeTnueckue 0CHOBbI XMUMHUM
Crpoenue atoMoB. [lepuonnueckunii
11 3akoH U I[lepuonnueckas cucrema 3 0 0
) XUMHYECKUX 3JIeMeHTOB [[. 1.
MenpaeneeBa
12 Crpoenne BemecTBa. MHOT0O0Opa3ue 4 0 0
) BEILIECTB
1.3 XHUMHUYECKUE PEAKLIUH 6 1 1
Uroro no pazaeny 13
Paznen 2. Heoprannyeckasi Xumusi
2.1 MeTtamibl 6 0 1




2.2 Hewmeramnsl 9
23 CBs13b HEOPraHUYECKUX U )
OpPraHUYECKUX BEUIECTB

Uroro no pazaeny 17
Paznen 3. XuMus v :xKu3Hb

3.1 XUMUS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB T1O 34
[TPOI'PAMME

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
Jlara
Kommuecrso 1acos H3yHeHms DeKTpoHHbIE HU(POBLIE
Ne n/m | Tema ypoka o0pa3oBaTe/IbHbIC
KourpoasHsle | [IpakTuyeckue pecypent

Bcero

padoThI

padoThI




[IpenmeTr opraHnyeCcKON XUMHH,
€€ BO3HUKHOBECHUE, pa3BUTUE U
3HAYEHHE

Teopus cTpoeHHst OpraHU4YECKUX
coenuHennii A. M. bytieposa,
€€ OCHOBHBIE TIOJIOKEHUS

[IpencraBnenue o
KJIacCU(PUKAUU OPraHUYECKUX
BeniecTB. Homenknatypa
(cucremaruyeckasi) u
TpUBUAJIbHbIE HA3BAHUS
OpTraHUYECKUX BEIICCTB

AJIKaHBI: COCTaB U CTPOEHUE,
TOMOJIOTHYECKHM szl

MertaH 1 3TaH — IPOCTENIINE
MPEJICTABUTEM AJTKAHOB

AJIKEHBI: COCTaB U CTPOEHUE,
CBOMCTBA

OTUWJIEH U MPONUIIEH —
MpPOCTENIINE TPEICTABUTENN
AJIKEHOB

[IpakTuueckas pabora No 1.
«Ilosyyenue stniieHa n




HN3Yy4YCHHUE €TO CBOMCTBY»

Ankanuensl. byraguen-1,3 u
MetwiOyTaaueH-1,3. [Tonydenue
CUHTETUYECKOTO KaydyKa U
PE3UHbI

10

AJNKUHBIL: COCTaB U 0COOEHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUIN PS/I.
ALIETUJIEH — NPOCTEUITNH
MIPEACTABUTEND AIKHHOB

11

Brrunciienns no ypaBHEHUIO
XUMHYECKOU peaKLuu

12

Apenbl: 0€H30J1 U TOTYO.
TOKCUYHOCTH ApEHOB

13

I'eneTnueckas cBsI3b
YIJIEBOJOPOJIOB,
MPUHAIIEKAIUX K PAa3IUNYHBIM
KJlaccaMm

14

[TpupoaHbIE HCTOYHUKH
yTJIE€BOIOPOIOB: IPUPOIHBIN ra3
Y TIOITyTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOIYKTHI €€
nepepadoTKu

15

IIpuponHble HCTOYHHUKHU
YIJI€BOAOPOIOB: IPUPOIHBIN ra3




Y TIONTyTHBIE HEPTSIHBIE Ta3bl,
He(Th U MPOAYKTHI €€
nepepadoTKu

16

KonTtpomarsHas pabota mo
pazzeny «YTIeBOI0POIbI»

17

[IpenenbHbIE OHHOATOMHBIE
CIUPTHI: METAHOJI U STAHOJL.
BopoponHas cBs3b

18

MHOroaroMHbI€ CITUPTHI:
ATUJIEHTJIMKOJb U TJIULEPHUH

19

@DeHOJI: CTPOCHHUE MOJIEKYJIBI,
(du3nyecKrue 1 XUMHUYECKHUE
CBONWCTBA, IPUMEHEHHE

20

Anpaerunpl: GOpMalIbICTUI U
arnertanbaerun. AeToH

21

OOHOOCHOBHBIE IPEJIEIBHBIC
KapOOHOBBIE KMCIIOTHI:
MypaBbHHAs U YKCYCHAsI

22

[IpakTuueckas pabora No 2.
«CBoiicTBa pacTBOpa YKCyCHOM
KHCJIOTBD)

23

CTCapI/IHOBa}I n OJICMHOBAs1
KHCJIOThI, KaK IMPCACTABUTCIIN




BBICIIHMX Kap6OHOBBIX KHCJIOT

24

MpbL1a KaK COJIM BBICIIINX
KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE ICHICTBHUE

25

Crnoxubie 3(pupbl KaKk
MIPOM3BOIHBIE KAPOOHOBBIX
KUACHOT. [ MIponn3 cIoxKHBIX

3¢upoB

26

JKupsl: runposus, NnpuMeHeHne,
Ouooruyeckas pojb )KUpOB

27

VTneBosbl: COCTaB,
Kkiaccudukanus. Baxuenume
MPEJICTABUTENH: TJIFOKO3a,
bpykTo3a, caxaposa

28

Kpaxmain n nemnrosnosa kak
IIPUPOIHBIE TOJTUMEPHI

29

KontpoinbHas pabota o
pazneiny
«Kucnopoacoaepxamue
OpraHUYECKUE COETUHEHHUS

30

AMMWHBI: METUJIAMHUH U aHUJIMH

31

AMUHOKHCIIOTBI KaK
am(poTepHbIC OPraHUYECKUE




COE€QUHEHHS, UX OHMOIOTHUECKOE
3HaueHue. [lenTuanl

benku kak mpupoaHbIe
32 BBICOKOMOJIEKYJISIPHBIE
COCTUHECHHSI

OCHOBHBIE IOHATHS] XUMUHU
33 BBICOKOMOJIEKYJISIPHBIX
COCAMHEHNN

OCHOBHBIEC METO/IbI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX
coeauHeHun. IlmacTtMmaccsl,
Kay4yKH, BOJIOKHA

34

OBIIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

34




11 KJTACC

Ne i/

Tema ypoka

KosunuecTBo 4acoB

Jara
U3Y4YeHUS

JyIeKTPpOHHbIE LM (PPOBbIE
o0pa3oBaTesIbHbIC PeCypChl

KonTpoJsbHbIe

Bcero
padoThI

IpakTuveckn
e padoThbI

XHUMHUYECKUH IJIEMEHT. ATOM.
DreKTpoHHast KOHPUTypaLus
aTOMOB

[lepuoanueckuii 3aK0H U
ITepnoanyeckas cucremMa
XUMHUYECKHUX 3jemeHToB J[. W.
MenpeneeBa, ux CBs3b C
COBPEMEHHOW TEOPHUEN CTPOECHHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHECHUS
CBOMCTB XMMHUYECKHUX DJICMECHTOB
Y UX COCIMHEHU MO rpyInam u
nepuoiaMm. 3HaueHue
MEPUOIMYECKOr0 3aKOHA U
CHCTEMBI XMMUUYECKHUX DJIIEMEHTOB
J.1. MenneneeBa B pa3BUTUH
HayKU




Crpoenue BeniecTna.
Xumudeckast CBI3b, €€ BUIHI,
MEXaHHU3Mbl 00pa30BaHUS
KOBAJIEHTHOM CBs3U. BomopoaHas
CBSI3b

BaneHTHOCTE.
DIEeKTPOOTPULIATENBHOCTbD.
Crenens okuciienus. BemecTsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJIIPHOT'O CTPOEHUS

[ToHsTHE O TUCTIEPCHBIX
cucreMax. MIcTUHHBIE U
KOJUJIOUIHBIE PACTBOPHI.
MaccoBast 7011 BEIIeCTBa B
pactBope

Knaccuduxanus u
HOMEHKJIaTypa HEOPTAaHUYECKUX
coenuHeHul. | eneTnueckas
CBSI3b HEOPraHWYECKUX BEUIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus xuMmuaeckux
peaKuui B HEOPraHUYECKOU U
OpraHUYeCcKO XUMHUHU. 3aKOH
COXPAHEHHUS MaCChl BELIECTB;
3aKOH COXPAaHEHUS U
IPEBPALIEHNS] SHEPTUU IPU




XUMHUUYCCKUX pCaKIUAX

Cxopoctb peakiuu. OOpaTumMblie
peakuuu. XuMHYECKOe
paBHOBECHE

10

[IpakTuueckas pabora No 1.
«Brustaue pa3nunyHbIx HakTopoB
Ha CKOPOCTh XUMHYECKOM
peaKIum»

11

DIEeKTPOIUTHYECKAs
muccoruanud. [lousitue o
BOJIOpOoIHOM Toka3arene (pH)
pactBopa. Peakuum noHHOTO
oOmeHa. ['maponus
OpTaHUYECKUX U
HEOPTaHWYECKHUX BEIECTB

12

OxuCIUTEIBHO-
BOCCTAHOBUTEJILHBIE PEAKIIUH.
[TonsiTue 00 amexTpoIn3e
pacIlyIaBOB M pacTBOPOB CoJie

13

KoHntposnbHas pabota o paszaeny
«TeopeTnueckue OCHOBBI
XUMUN

14

Mertamibl, UX TOJ0XKEHHUE B
Ilepnoanueckoi cucrteme




XUMHYECKHX 3jemMeHToB J[. H.
MeHneneeBa 1 0COOCHHOCTH
cTpoeHus aromoB. O01mme
¢du3nueckre CBOMCTBA METANIOB

15

CrutaBbl METAJUIOB.
DNEKTPOXUMHUYECKUN PSiJT
HaIpsOKEHUN METasioB

16

XUMHUYECKHE CBOMCTBA
BOKHEUIINX METAIOB (HATPUH,
Kajui, KaJbLAi, MarHum,
ATIOMUHUIN) U UX COCTMHEHUMN

17

XUMHYECKHE CBOWCTBA XpOMA,
MEJIA U UX COCAUHEHUM

18

XHUMHUYECKHUE CBOMCTBA IIUHKA,
J)KeJie3a U X COEIMHEHUN

19

[IpakTuueckas pabora No 2.
"PelieHne sKCepuMEHTAIIbHBIX
3ajJa4 1o teme «Metamib»"

20

HewmeTtamiel, uX MOJOKEHHUE B
[Tepuoanueckon cucreme
XAUMHUYECKHUX 3emeHToB 1. W.
MeneneeBa 1 0COOEHHOCTH
CTPOEHHUS AaTOMOB




21

du3nyecKne CBOMCTBA
HEMETAJUIOB. AJUIOTPOINHS
HEMETaJUIOB (Ha IpUMepe
KHUciopoaa, cepol, hochopa u
yriiepoza)

22

XMMHWYECKHE CBOMCTBA
rajioreHoB, CEphl U UX
COE€IMHEHUN

23

XHUMHUYECKHUE CBOMCTBA a30Ta,
dbocodpa 1 ux coemuHEHUN

24

XUMHYECKHE CBOMCTBA YIJIEPOAA,
KPEMHHUSI U UX COCIMHEHUU

25

[IpuMeHeHnEe BaXKHEUIIINX
HEMETAJJIOB U UX COCTUHEHHUIN

26

O00011eHHe U CUCTEMATH3aIAs
3HaHUM 1o TeMe «HemeTtamaby.
Brruncnienns mo ypaBHEeHUSIM
XUMHUYECKUX PEAKIUU U
TEPMOXHUMHUYECKUE PACUETHI

27

[TpakTuyeckas padora Ne 3.
«PerieHne SKCepuMEHTATbHBIX
3azaud o teMe "Hemeramwin'»

28

KonTponbhas pabota no temam




«Metamel»y u «Hemerauibn)

29

Heopraunueckue u
OpraHUYECKNE KUCIOTBHI.
Heopraunueckue u
OpraHUYECKHUE OCHOBAHUS

30

AM@oTepHbIE HEOPTaHUYECKUE U
OpraHUYeCcKHUe COEIMHEHUSI.
['eneTnueckas cBs3b
HEOPTaHUYECKUX U
OpPraHUYECKUX BEILECTB

31

Ponb xumuu B obecrniedyeHuu
DKOJIOTMYECKOM, YHEPTETUUECKON
Y IHIIECBOM 0€30I1aCHOCTH,
Pa3BUTUU MEAULIVHBI

32

[IpencraBienus 06 0OITMX
Hay4YHBIX MPUHIMIIAX
MIPOMBIIICHHOTO TTOJTY4YEHUSI
Ba)KHEHIINX BEIIECTB

33

YenoBek B MUPE BELIECTB U
MaTepHuaioB

34

XuMus U 340pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

34




YYEBHO-METOJUYECKOE OBECITEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» Xumus, 10 xknacce/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHue»

» Xumus, 11 knace/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
O0TBETCTBEHHOCTHIO «J[PODAY»; AkinonepHoe odiecTBo «M3aaTenbcTBO
«IIpocsemenue»

[lepuonnueckas cucrema XxumMuueckux anemeHTos .M. Menneneesa, Tabauna
PaCcTBOPUMOCTH, MIEKTPOXUMUYECKUN s HAIPSDKCHUS] METAIIIOB

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
https://prosv.ru/ data/umk/7435/toc 20-0301-01.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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