MyHununajibsHOe ABTOHOMHOE 00111e00pa3oBaTe/ibHOEe YUPeKIeHUEe
I'mmuazusa Ne 104 «Kinaccuueckass THMHA3HUA

IIpnioxkenne k 0CHOBHOI 00pa30BaTeJILHOM MPorpaMmme
cpeHero o0ero oopa3oBaHus
(B pemaxmum, yTBepkaeHHON mpukazoM Ne 88/1-0 ot 29.08.2025 r.)

©

PI'0C COO

3
4=

Pabouyass nporpamma
CpeJIHEro o0IIero 00pa3oBaHus
no xumuu
(bazoewlit ypoeens)

Pa3padoryuk:

Ispxuna Anna Anamonvesna - yuumenb xumuu

Exatepunoypr
2025




Conep:xkanue

HOHCHHTeI]IbHaﬂ 3aHHcRa 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 3
1. Coaep:xanue Kypca XMuMUM HA YPOBHE CPEHEI0 00IIEr0 OOPA3ZOBAHMS «ceeeveecseseeess O

1.1. Copepxxanmne 6a30BOro Kypca XuMUM Ha YPOBHE CpelHero o0uero 00pa3oBaHus
00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 6

1.2. Hepequb HpaKTqucKHX paﬁOT HO XHMHH.......................................................... 11
2. Ilnanupyemble pe3yabTaTbl OCBOCHHS Kypca Xumuu (0a30Bblii ypoBeHb) Ha

YPOBHE CPEHET0 OOIIETO OOPABOBAHMS eecersrrrecsssssessssssessssesssssssssssassssssssssssnsassssssssssasssse 12
2.1. JIMYHOCTHBIE M METANPEAMETHBIE PE3YJIBTATDI ceverseccsssecsssssessssssssssssssssssssssssssscss 14
2.2. IIpeAMETHDBIE PE3YJIBTATDI . uueteeeesssstecssessssessssssssossssassssssssassssssssasss 16

3. TemaTnuyeckoe IVIAHUPOBAaHUE € YKa3aHHEM YacoB, OTBOJAMMBIX HA H3y4YeHHe

Kawoﬁ TeM])I 000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 20

T oypouHOe NIIAHUPOBAHMEC. «.ccuvrerrsrernsrosssossssossssosssssssssssssssssssssssssssssssssssssce 21

MyHuIHIIaaIpHOEe aBTOHOMHOE 001meo0pa3oBatensHoe yuapexaenne [ mmuasust Ne 104 «Knaccudueckasi THMHA3HUS)
Pabouas mporpamma cpemHero oomiero 00pa3oBaHus MO0 XUMHH



IHosicHuTeIbHAA 3aMIUCKA

PaGouas nporpamma cpensero oomiero o0pa3oBaHusi 10 XMMUM COCTaBJICHA 1JIsl 00y4Yal0UXCs
10-11 k1accoB MYHUIMIIAIHLHOIO aBTOHOMHOT'O 00111e00pa3zoBaTeabHOro yupexkaenus [ umnuasus Ne 104
«Kmaccuueckas rumHasusi» T. ExatepunOypra.

IIporpamMma mo XMMHMHM Ha YPOBHE CpeQHEro oOiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTeIbHOM IPOrpaMMbl CPEIHEro oOIIero
obpazoBanus, npeacrasieHHbIX B DI'OC COO, ¢ yuerom Konnenmuu rnpemnoiaBanus yaeOHOTo nmpeamera
«Xumus» B oOpa3oBarenbHbIX opraHmzauusx Poccuiickoit ®exepaumu, peanus3yroIMX OCHOBHBIE
o0pa3oBaTeibHbIE IPOrPaMMBbl, U OCHOBHBIX ITOJIOKEHHUH (eaepanbHOi pabodel mporpaMMbl BOCIIUTAHHUS.

OcHOBY NHOJIXOJOB K pa3pabdOTKe MpOrpaMMbl 10 XMMMH, K ONPEIEIICHUI0 OOLIell cTpaTeruu
00y4yeHHsI, BOCIIUTAHUS U PAa3BUTHUs 00yJarOMuUXCcs CpeacTBaMu yueOHoro npeamera «Xumus» s 10—11
KJaccoB Ha ©0a30BOM ypOBHE COCTaBWIM KoHUentyanpHble monoxenus @OIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH II€NIe, COIEp)KaHHs, pe3yJlIbTaTOB OOYy4YeHHs W TpeOOBaHUI K YPOBHIO
HOJrOTOBKH BBIITYCKHUKOB.

B cooTBeTcTBUY C JaHHBIMU MOJIOKEHUSMU ITpOrpamMma 1o XUuMHuH (6a30Bbli ypOBEHb) Ha YPOBHE
cpemHero oomiero oopa3oBaHus:

ycmanasnueaem — 00s3aTeabHOE  (MHBapUAHTHOE) IPEIMETHOE COJEp)KaHHe, OIpeesnseT
KOJIMYECTBEHHbIE W KAYECTBEHHBIE €r0 XapaKTePUCTHKU Ha KaXJOM JTale H3Y4YEHMs IpEeaMETa,
IpeyCMAaTPUBACT MIPUHLUIBI CTPYKTYPUPOBAHUS COAEpKAHUS M DPACIpEAESCHUS €ro Io Kiaccam,
OCHOBHBIM pa3zjiesiaM U TeMaM Kypca;

O0aém TIpUMEpPHOE paclpeziesieHne y4eOHBIX 4acoB IO TEMaTHMUECKHUM pasjieiaM, PEKOMEHIYeT
IPUMEPHYIO TOCJIEA0BAaTEIbHOCTh H3YUEHHsI OTAEIbHBIX TEM Kypca € YUETOM MEXIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBA3EH, JJOIMKM Y4eOHOT0 Ipoliecca, BO3pacTHRIX 0coOeHHOCTel oOyydatommxces 10—
11 xnaccos;

0aém METOJMYECKYI0 HMHTEpIpeTaluio Leneil HM3ydeHus IMpeaMeTa Ha YPOBHE COBPEMEHHBIX
IPUOPUTETOB B CHCTEME CpeAHero oOmiero oOpa3oBaHUs, COJAEPXKATEIbHOW XapaKTePUCTUKU
IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTENbHOM MpOrpamMMbl CpPEJHEro OOIIEeTro
o0pa3oBaHMs (JJUYHOCTHBIX, METAIIPEIMETHBIX, IPEAMETHBIX ), OCHOBHBIX BUJIOB Y4€OHO-TI03HABATEIbHON
JeSITeIbHOCTH y4€HHUKa
II0 OCBOGHHIO cojepkaHus mnpeamera. Ilo BceM  Ha3BaHHBIM  NO3ULMSAM B IIpOrpaMMe
0 XMMHHU COOJIIOJIeHa NPEeeMCTBEHHOCTh C (enepanbHOl paboueil mporpaMMoil OCHOBHOTI'O OOIIEro
oOpa3zoBaHus 1Mo XuMuH (111 8—9 KiaccoB 00pa30BaTENIbHBIX OpraHU3aluii, 0a30BbIi YPOBEHb)

Xumuueckoe o00pa3oBaHME, IMOJYy4aeMO€ BBITYCKHUKAMU  CpPEJHEM  IIKOJIbI,  SIBIISETCS
HEOThEMJIEMOIl 4acTbio MX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpINAIOLIMM ATAllOM peaju3alii Ha
COOTBETCTBYIOILIEM €My 0a30BOM YypOBHE KJIIOYEBBIX IIEHHOCTEH, MPHUCYLIMX LEJOCTHOM cucreme
XUMHYECKOr0o 00pa3oBaHUsA. DTHU ILIEHHOCTH KacaloTCS IMO3HAHUS 3aKOHOB MPHUPOAbI, (HOPMUPOBAHUS
MHUPOBO33pEHHUSI U OOIIe KyJabTyphl YelIOBEKa, a TaKKe SKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOLICHUS K
CBOEMY 3/I0POBBIO U IPUPOAHOH cpefie. Peannsyerca xummuueckoe oopazoBaHue 00yyaronxcs Ha YpoBHE
cpeaHero o0Iero oopa3oBaHMs CpeACTBAMU y4eOHOro mpeaMera «XUMHUS», COJEpKaHUe U MMOCTPOSHHE
KOTOPOT'O OIpeesieHbl B MpOorpaMMe Mo XUMHH € y4&TOM crneuu(UKd HayKd XMMHH, e€ 3HaueHUs B
MO3HAHUU NPUPOJIBI U B MAaTEPHAIbHON )KU3HU OOIIECTBA, a TAKXKe ¢ yU4ETOM O0IIUX Lielel U MPUHIIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHUCTEMbI cpesiHero olrmiero obpasoBanHus B Poccuiickoit
O®enepanuu. Tak, Hanpumep, pu GOPMHUPOBAHUM COAECPKAHUS MTpeIMeTa « XUMUS» YUTCHBI CIIeyIOIIHe
MOJIO’KEHUS O crielu(rKe U 3HAYCHUH HayKU XUMUU.
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[Ipu dopmupoBanum conepkaHus MpeaMeTa «XHUMHUS» YYTCHBI CICAYIONINE TMOJIOXKEHUS O
cnenuduKe U 3HAYCHUH HAyKH XUMUHU.

XuMuss ~ Kak ~ DJIIEMEHT  CHUCTEMBl  €CTeCTBEHHBIX  HAyK  WIpaeT  0co0yl0  pOJib
B COBPEMEHHOM LUBUIIN3ALIMH, B CO3JaHUU HOBOH 0a3bl MaTepUaIbHOM KyabTypbl. OHa BHOCUT CBOW BKJIAJ]
B (OpMHUpOBaHUE PAIMOHAJIHLHOTO HAYYHOI'O MBIIUICHHUS, B CO3JaHME IIEIOCTHOTO IMpEACTaBICHUS 00
OKpY’KalollleM MUpPE KaK O €IMHCTBE MPHUPOJABI U YeIOBeKa, KOTOpoe GOpMUPYETCS B XUMHUU HA OCHOBE
MIOHUMAaHUs BEIIECTBEHHOT'O COCTaBa OKPY>KAKOLIEr0 MHPA, OCO3HAHUS B3aMMOCBS3H MEXIY CTPOCHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHUS.

CoBpeMeHHasi XMMHUsI KaKk HayKa CO3UJaTelIbHas, HayKa BBICOKMX TEXHOJOTHMH HalpaBjeHa Ha
pelieHrne rI00aNbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOW, SHEPreTUYECKOH,
NUIIEBOM, SKOJIOTMYecKOl Oe30MacHOCTH M OXpaHbl 370pOBbS. TECHO B3aUMOACUCTBYS C IPYTUMH
€CTECTBCHHBIMU HAayKaMH, XMMHs CTajda HEOThEMJIEMOW YacThbI0 MHPOBOW KYJIBTYPBI, HEOOXOJIMMBIM
YCIOBUEM YCIIELIHOIO TpyJda M JKU3HM Kaxaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHsA KaKk Hayka
co3yjaresbHas, Kak HayKa BBICOKMX TEXHOJOTHH HampaBjeHa Ha pelIeHHue TII00aTbHBIX MpobdieM
YCTOMUYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPbEBOM, HHEPreTUYECKOM, MHUILEBOM, 3KOJOTUYECKOU
0€30MacCHOCTH U OXPaHbl 3J0OPOBbSI.

B cooTBeTcTBUM ¢ O0IIKMMU HEIIMU M IPUHLIUIIAMHU CPEAHEr0 o0IIero o0pa3oBaHus Coep KaHNe
npeamerta «Xumusi» (10—11 kmaccsl, 6a30BbIi ypOBEHb N3YUYEHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYaroluxcsi, HEOOXOAMMYIO UM JJI BhIPaOOTKA MUPOBO33PEHUYECKUX
OPUEHTHPOB, YCHEIIHOTO BKJIIOYEHHUS B KU3Hb COLIMYMA, MPOAOIKEHHUS OO0pa3oBaHUsA B Pa3IUUHBIX
00J1aCTSAX, HE CBSI3aHHBIX HEMOCPECTBEHHO C XUMHEH.

CocraBnsiromuMu ipeameTa «XuMus» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas XUMHs» H
«OO0m1as 1 HeopraHu4eckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX SIBISIOTCS OCHOBBI
0a30BOIi HAYKH: CHUCTEMa 3HAHUI 110 HEOPTaHUYECKOW XMMHH (C BKJIFOUEHHUEM 3HAHUH U3 00Iel XUMUN) U
oprannueckoi xumuu. opMupoBaHue JAHHON CUCTEMbI 3HAHUU MPH U3yYEHUU TpeaMeTa o0ecreuynBaeT
BO3MO>KHOCTb PACCMOTPEHHS BCETO MHOI000pa3tsi BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUI
XUMUU.

CrpykTypa coaepkanusi KypcoB — «Opranudeckas XxuMusi» u «O011ast 1 HeopraHuueckasi XUuMUsH)
chopMHpOBaHa B IporpaMMe 10 XMMHUHU Ha OCHOBE CUCTEMHOT0 IOJIX0/1a K U3yUEHHIO yueOHOr 0 MaTepuania
U OOyCIIOBJIEHa HCTOPUYECKHM OOOCHOBAaHHBIM PA3BUTHEM 3HAHHWH Ha OMPENENIEHHBIX TEOPETHUECKHUX
ypoBHsX. Tak, B Kypce OpPraHMYECKOM XMMHHM BEUIECTBA PACCMAaTPUBAIOTCS HAa YPOBHE KIIACCUUYECKOU
TEOPUH CTPOCHHUSI OPraHUYECKUX COEAMHEHUH, a TaKK€ Ha YPOBHE CTEPEOXUMHUUYECKHX M AIIEKTPOHHBIX
MPEJICTaBICHUI O CTPOEHUH BemiecTB. CBeeHUs 00 M3y4aeMbIX B KypCe BEIIECTBAX JIAl0TCS B Pa3BUTHU —
OT YTJIEBOJIOPOAOB JIO CIOKHBIX OMOJIOTHYECKH aKTUBHBIX COeIMHEHMI. B Kypce oprannmueckoil Xumuu
MOJIy4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs NEpBOHAYaJIbHbIE
MIPEICTABJICHHUS O XUMHYECKOUW CBSI3U, KIaCCU(UKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT X CTPOCHUS, O XUMHUYECKOHN PEaKInu.

B nmpeamere «Xumwus» 0a30BOr0 ypoBHSI paccMaTpHUBaeTCs U3yYEHHBIH Ha ypOBHE OCHOBHOTO
obmiero o0pa3oBaHUS TEOPETUYECKHH MaTepuan U (PAKTOIOTHYECKHE CBEACHHS O BEIIeCTBaX U
XUMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIas u HeopraHuueckas XUMHUs» 00ydaromuMes
MPEI0CTABIISACTCS BO3MOKHOCTh OCO3HATh 3HAUYEHUE NEePUOINYECKOTO 3aKOHa
C OOIIETEeOPETUYECKUX U METOJOJIOTMYECKUX TO3UIMMA, TIyOKe MOHATh HCTOPHUYECKOE H3MEHEHHE
(GYHKIIHA 5TOTO 3aK0HA — OT 00001IaroIIel 10 OOBACHSIONICH U MPOTHOZUPYIOIICH.

Envnas cucrtemMa 3HaHWMKA O BaXKHEWINMX BEHIECTBaX, WX COCTaBe, CTPOCHUHU, CBOMCTBaX H
MPUMEHEHNUH, a TaKXKE O XUMHUYECKUX PEAKIMIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKAHUS
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nomnonssiercd B Kypcax 10 u 11 kiaccoB aneMeHTaMu COAEpXKaHUs, UMEIOUMU KYJIbTYpPOJOTHYECKUIN U
NPUKIIAJHOM XapakTep. DT 3HAHUS CITIOCOOCTBYIOT TOHMMAHUIO B3aMMOCBSI3U XUMUU C JPYTUMH HAyKaMH,
pacKpbIBalOT €€ poJib B TO3HABATEIBHOM M NPAKTUYECKOH JEATENbHOCTH YEJIOBEKa, CHOCOOCTBYIOT
BOCIIUTaHHIO YBa)KEHHS K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH U MPAKTUIECKUX MPHIIOKEHUH XHUMUH,
MOMOTAalOT BBIMMYCKHUKY OpPHUEHTHUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX Mpobiiemax,
CBSI3aHHBIX C XUMHEH, KPUTHUECKHA OCMBICIMBATh MHPOPMAIIUIO U IPUMEHSTH €€ U1 IOMOJIHEHUS 3HAHU A,
pellIeHUs] WHTEJUIEKTYallbHbIX U AKCIIEPUMEHTAJIbHBIX MCCIEA0BATEIbCKUX 3a7au. B 1enom conxepkanue
yueOHOro mpenMera «XUMHUS» JaHHOTO YPOBHS U3YyY€HHs OPHUEHTHPOBAaHO Ha (HOpMUpPOBAHHE
y 00y4arommxcs MHPOBO33PEHUYECKON OCHOBBI Ji MOHMMaHMsS (uimocodpckux uaeil, TakuxX Kak:
MaTepHaIbHOE €MHCTBO HEOPTaHMYECKOTO U OPraHMYECKOro MHpa, 00YCIOBICHHOCTh CBOIMCTB BEILECTB
UX COCTAaBOM M CTPOEHHMEM, IIO3HABAEMOCTb IPHUPOJIHBIX SIBJICHUH MYTEM SKCIEpUMEHTa U PEILICHUs
IPOTHBOPEYHI MEX/1y HOBBIMU (DaKTaMU M TEOPETUUYECKUMHU MPEANOCHIIKAMH, OCO3HAaHUE POJIM XUMHUH B
pEIIEHUH 3KOJOTHMYECKUX MPOOJIeM, a TakkKe MpoOiieM cOepekeHUsl SHEPreTUYECKUX PECYpPCOB, ChHIPH,
CO3/1aHMSI HOBBIX TEXHOJIOTUN U MaTepUAIOB.

B mnane pemieHus 3aiay BOCHHUTAHMS, PA3BUTHUS M COLMATM3AIUN OOYYAIOUIUXCS MPUHATHIC
OporpaMMOil MO XHMMHHM TIOAXOAbl K ONPENCNICHHUI0 COJAEpXKaHUS U TOCTPOSHHUS MpeaAMeTa
nperycMaTpuBaoT (HopMHUpOBaHHE Yy OOYUYaIOIIMXCS YHUBEPCAIBHBIX YUEOHBIX ACUCTBUN, UMEIOIINX
0a30Boe 3HAUEHHUE J/JI Pa3IMUHBIX BUJOB JEATEIbHOCTU: pEIIEHUs MpoOsieM, IMOMCKa, aHalu3a U
00paboTku nH(MOpPMALINU, HEOOXOIUMBIX I TPHOOPETEHUS OTBITA PAKTHYECKON M HCCIIET0BATEIbCKOM
JeSTENIbHOCTH, 3aHUMAIOLIEN Ba)KHOE MECTO B IIO3HAHUU XUMHH.

B mpaxTtuke npernopaBaHus XMMHM Kak Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs, TaK U Ha
YpOBHE CpeaHero olIiero oopa3oBaHUs, MPHU OMPEICIICHUU COACPKATEIbHON XapaKTepUCTHKHU LieJel
U3Y4EHUs TpeAMeTa HallpaBJICHUEM IEePBOCTEIIEHHOW 3HAYUMOCTH TPAIUIMOHHO TMPU3HAETCS
dbopMUpOBaHHE OCHOB XUMHUYECKOW HAyKH KaK O0JIACTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHYECKON
JESATEIIBHOCTH YEJIOBEKA M KaK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOM KyJIBTYpbl. C METOIMYECKOW TOUKH
3peHUs TAaKOM MOAXO0/1 K ONPEENICHUIO LIele N3YUeHUs IPEIMETA SBJISETCS BIIOJIHE ONPABIaHHBIM.

['maBHBIMM HeJasIMM M3YUYeHMs npeaMeTa «XUMUs» Ha YPOBHE CpEHET0 00111ero o0pa3oBaHus Ha

0a30BOM ypOBHE SIBIISIFOTCSI:

—  ¢opmuposanue cucmembl XAMUYECKUX 3HaHUH KaK BaKHEUIIIEH COCTABIIAIONIEH €CTECTBEHHO-
HayYyHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JIeKaT KJIIOUEBble MOHATHS, (yHIaMEHTAJIbHbIE 3aKOHBI U
TEOpUU XUMHUH, OCBOEHHUE f3bIKa HAyKH, YCBOCHHME U IMOHMMAaHHUE CYIIHOCTH JOCTYIHBIX OO0OOIIeHMI
MHUPOBO33PEHYECKOT0 XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

—  ¢opmuposanue u paszsumue npedcmaenenuti O HAyYHBIX METO/AX IMO3HAHMS BEIIECTB U
XUMHYECKHUX PEaKIMM, HeOOXOIUMBIX AJIsi MPUOOpPETEHUs] YMEHUN OPUEHTHPOBATHCS B MUPE BELIECTB U
XUMHUYECKHX SBJICHUH, UMEIOIINX MECTO B IPUPOJIE, B IPAKTUUECKON U MOBCEAHEBHOMN KU3HU;

—  paszeumue YMeHUuli u cnocobos oesamenbHOCMU, CBI3aHHBIX C HAOMI0/IEHUEM U OOBSICHEHUEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHNEM TIPaBUIT O€30M1aCHOT0 OOpaIeHHsI C BELIECTBAMH.

Hapsiny ¢ atuMm copepxarenpHasi XapakTeprUCTHKa LIeTIeH U 3aa4 U3y4eHHsl TpeIMeTa B Iporpamme
[0 XUMHUH YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMHU B CHUCTEME OOIIETO
cpenHero oopazoBanus. CeroaHsi B MpenoiaBaHui XUMUU B OOJIbILEH CTETIEHU OTHAETCS MPEANOYTEeHNE
NPAaKTUYECKOH KOMIIOHEHTE COfep)KaHusi OOyueHHs,, OPUEHTHPOBAHHOW HA TOJTOTOBKY BBITYCKHHMKA
IIKOJIBI, BJIAJICIONIEr0 He HAaO0OpOM 3HaHMU, a (YHKUIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIIOCO0aMHU U
YMEHMSIMM AKTHBHOI'O TOJYYEHMs 3HAaHWM W TNPUMEHEHMS UX B PEATBbHOM KU3HU JUIsl PEIICHUs
IIPAKTUYECKHX 3a7ad.
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B 9T0ii CBA3M NpU U3yYEHUH MpeIMeTa «XUMHUs» JOMUHUPYIOIee 3HaueHUEe MpUoOpETaloT TaKue
LeJIW M 32/1a4M, KaK:

— adanmayus o6yuarowuxcs K yCIOBUSAM JUHAMHYHO Pa3BUBAIOIIETOCS MHpa, GOPMHUPOBAHNE
UHTEIUICKTYaJJbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpa30BaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY MTPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C
BEIIECTBAMH U MX IIPUMEHEHUEM;

—  @opmuposanue y 00y4alOMMUXCs KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIINH ), NMEIOLIHX
YHUBEPCAJIbHOE 3HAUCHHE JJISI PA3IMYHBIX BUIOB JCATEIBHOCTHU: PEIICHUs MPpoOieM, MOUCKa, aHaIu3a U
00paboTKu MHPOPMALUHU, HEOOXOAUMBIX JJIsl IPHOOPETEHUSI OIBITA ACATEIBHOCTH, KOTOpas 3aHUMAeT
BaXHOE MECTO B TO3HAHWU XMMHH, a TAKXKE JUIS OLEHKU C TO3ULUI SKOJOTHYECKON Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMUYECKUX MTPOIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOAHYIO CPENy;

—  paszeumue NO3HABAMENbHLIX UHMEpPeco8, UHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
00y4aromuxcst: ClIOCOOHOCTH CAMOCTOSITENILHO MPHUOOPETaTh HOBBIE 3HAHUS 110 XMMUU B COOTBETCTBHH C
KU3HECHHBIMH TTOTPEOHOCTSMH, UCTIOIH30BATh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl TIOUCKA
U aHaIM3a y4eOHOM U HAyIHO-TIOMYIISIPHON MH(POPMAIIU XUMHUECKOTO COJICPKAHMUS;

—  ¢opmuposanue u pazsumue y o0OydarOIIUXCSI ACCOIMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaOJI0IATEIIBHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIe OCOOSHHO HEOOXOJHMMEBI, B YACTHOCTH, TIPH
TUTAaHUPOBAHHUHU U TPOBEJCHUN XUMHUYECKOTO IKCIIEPUMEHTA;

—  ocnumanue y 00yJaronuxcst yoek IEHHOCTH B TYMaHHCTUYECKOH HAPaBICHHOCTH XUMUH, €&
BRXHOH pPOJIM B pEIICHUH TIO00ATBHBIX MPOOIEM PAalMOHAIBHOTO MPHUPOIONOIB30BAHUS, MOTIOIHEHHS
IHEPTeTUYECKUX PECYpCOB M COXPaHEHHs IPHPOJHOTO PABHOBECHS, OCO3HAHHA HEOOXOIUMOCTH
OepeKHOTO OTHOIICHHS K IPUPOAE M CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHHS OIBITA MCIIOJIb30BAHHMS
NOJYYCHHBIX 3HAHWUU U TMPUHATHS T'PAMOTHBIX DEIICHHH B CUTYalUsX, CBSI3aHHBIX C XMMHYECKUMH
SIBJICHUSIMH.

Hemn u 3amaud  u3ydeHUs TMpeaMeTra «XUMHUS» MOIYYMIM TOAPOOHYI0 METOANYECKYIO
UHTepHpeTanuio B pasaene «[lmaHupyemble pe3yabTaTbl OCBOCHHUS MPOrpaMMbl IO XUMHUM», Oiaronaps
yeMmy oOecreueHo 4ETKOe MPEeCTaBICHHE O TOM, KaKhe 3HAHHUS U YMEHHUS UMEIOT MPSIMOE OTHOIICHHE K
peanu3anuy KOHKPETHOM LEH.

B yueGHOM mmaHe cpenHero obiiero oopa3zoBaHus NpeaMeT «XuMus» 0a30BOr0 ypOBHS BXOJIUT B
cocTaB IpeaMeTHOM 06sacTi «EcTecTBeHHO-HAYUHBIE TIPEMETBI».

OO0r11ee 9nCo YacoB, PEKOMEHJOBAaHHBIX IS M3y4eHHst XUMuH - 68 gacos: B 10 kimacce — 34 yaca
(1 uac B Hemento), B 11 kimacce - 34 yaca (1 yac B Hezenio).

1. Conep:xxanue Kypca XMMHH Ha YPOBHe CpeJHero od1iero oopa3oBaHus
1.1. Conep:kanue 6a30BOro Kypca XMuMuM Ha YPOBHE CPeIHEro oomero oopa3oBaHus

Conep:xxanue o0yuenusi B 10 kiacce.

Oprannyeckasi XuMmus.

1. TeopeTnyeckne 0OCHOBBI OPraHUYECKO XMMMH.

[IpenmMer  opraHuueckod  XMMHMM: €€  BO3HMKHOBEHME,  pa3BUTME U 3HA4YCHHE
B IIOJyYEHUM HOBBIX BEIIECTB U MaTepuanoB. TeopHust CTPOEHUS OPraHUYECKUX COEAMHEHUN
A.M. Bytrneposa, e€ ocHOBHBIE no10keHU. CTpYKTypHbIE (OPMYJIbI OpraHMYECKUX BellecTs. ['omomnorus,
u3oMepust. XuMudeckas CBsI3b B OpraHMUECKUX COSAMHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3U.

[IpencraBinenne o kiaaccuPUKAUM OpraHUYECKUX BemecTB. HoMmeHkiaTypa oOpraHudeckux
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COEIMHEHUI (cucTeMaTHuyecKas) M TpPUBUAIbHBIE HAa3BaHUS BAXHEMIINX IPEACTaBUTEIEH KJIaccoB
OpPraHUYECKUX BEILECTB.

IKcnepumenmanvHvie Memoobl U3YUEHUA 6eujecmé W VX TPEBpallleHU: O3HAKOMIIEHUE C
oOpa3uamMu OpraHMYECKHWX BEIIECTB M MaTepuaJlaMd Ha HX OCHOBE, MOJEIMPOBAHUE MOJEKYJ
OpPraHMYECKUX BEIIECTB, HAONIOJEHHE M ONHUCAHUE JIEMOHCTPALMOHHBIX ONBITOB IO IPEBPAILIECHUIO
OpPraHMYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBJICHUE, OOYTIIMBaHUE U TOPEHHUE).

2. Yrj1eBo10pobl.

AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psil. MeTaH U 3TaH — NpoCTeHIIne IpeaAcTaBUTENN
QJIKAHOB! ¢usnyeckue u XUMHUYECKHE CBOMCTBa (peaxuu 3aMelleHus
Y TOPEHNUs), HAX0XKJIEHUE B IIPUPOJE, [TOJIyUEHUE U IPUMEHEHHE.

AJKeHBI: COCTaB U CTPOECHHUE, I'OMOJIOTMUECKMH psAld. OTWIEH M NPONWIEH — MPOCTEHIINe
NpPEJCTaBUTENIN  AJIKCHOB: (U3MYECKHE U XUMHUYECKHE CBOWCTBA (peaklMM THAPUPOBAHUS,
raJIOr€HUPOBAHMUSL, TUIPATAllUY, OKUCIIEHUS U TIOJIMMEPHU3ALIMH), TIOJTYyYEHUE U IPUMEHEHHUE.

Anxaauensl: Oytanuen-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIINE XUMUUECKHUE CBOMCTBA
(peaxuust monumepu3anun). [lonyueHne CHHTETHYECKOTO KayuyKa U pE3UHBI.

AJKHMHBI: COCTaB MU OCOOEHHOCTH CTPOEHHS, FOMOJIOTUYECKUH psiA. ALETWIeH — mpocTeHimuit
IpEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOEHHUE, (U3MUECKHE U XUMHUYECKHME CBOWCTBA (peakiuu
TUIPUPOBAHUS, TaJJIOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), TOJIyUEHUE U IPUMEHEHHE.

Apenbl. beH3on: cocraB, CcTpoeHUE, (QPUINYCCKUE U XUMHYECKHE CBOHCTBA (peakiuu
raJIOTCHUPOBAHUS M HUTPOBAHMS ), TIOTYYCHUE U IPUMEHEHHE. 101)01: cocmas, cmpoenue, usuieckue u
Xumuueckue ceoucmea (peakyuu 2ani02eHUposanus U HUMPOBAHUS), NOJYYeHUue U NpuMeHeHue.
TokcnyHocTh apeHOB. ['eHeTHuecKkas CBA3b MEXIY YII€BOJAOPOAAMHU, MPUHAICKALIMMUA K PAa3IMYHBIM
KJIaccam.

IIpupoHble UCTOUHUKH YriaeBoAopoAoB. [IpupoaHslii ra3 u nomytHele HeTsHbIe ra3bl. Hedth 1
e€¢ mpoucxoxaeHue. CnocoObl mnepepaOOTKM  HePTH: TEeperoHka, KpeKUHr (TepMHUYECKUH,
KaTaJIUTUYECKU), MIAPOJIA3. IIponykTsl nepepadboTKu He(TH,
UX T[pPUMEHEHHWE B MPOMBIIUIEGHHOCTM U B  ObiTy. KaMeHHBI yronb M NPOIYKTHI
ero nepepadoTKH.

IJKcnepumenmanvhvle Memoobl U3YYEHUA 6eujecmeé W UX TPEBpAIICHUN: O3HAKOMIIEHHE C
oOpa3zuamu I1acTMace, Kay4yKOB " pE3UHBI, KOJUIEKIINH «Hed1b»
u  «YToib», MOACIUPOBAHUE MOJEKYJ YIJIEBOJOPOJOB M TaJlOT€HONPOM3BOAHBIX, IIPOBEICHHE
NPaKTUYECKOH paboThI: MOIyuyeHHE ITHIIEHA U U3yYEHHE ero CBOMCTB.

Pacuérneie 3amaun.

Bbluuciienust mo ypaBHEHUIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM IMPOJYKTa PEaKIHUH MO HU3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO U3 HMCXOAHBIX
BEIIECTB UJIU MPOAYKTOB PEAKIINH).

3. Kuciopojacoaepxaniue oprannieckne coeinHeHusl.

[IpenenbHble  ONHOATOMHBIE CHHUPTHL. MeTaHOX UM 3TaHON:  CTpPOEHHe, (PU3NYECKUe
U XHMMHUYECKHME CBOWCTBAa (peakUMM C AaKTUBHBIMM MeETaJllaMH, TaJOr€HOBOAOPOJaMH, TOpPEHHE),
npuMeHeHne. BonopoaHble cBs3M MEXIy MOJIEKyJdaMH clnupToB. JlelicTBHME MeTaHOJa M ITaHOJNA Ha
OpraHM3M 4Y€JIOBEKa.

MHoOroaToMHble ~ CHHPTBHL.  OTWIEHIJIMKOJAb M [JIMLEPUH:  CTpOeHHue,  (usnueckue
U XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO WIEIIOYHBIMH MeETallJIaMH, KayeCTBEHHas peakius Ha
MHOT0aTOMHBIE€ cupThl). JleiicTBHe Ha OpraHu3M uenoBeka. [IpumMeHenne rivuepruHa u STUIEHTTUKOJSL.

@deHo: CTpOCHHE MOJIEKYJNbl, (pU3MYecKue U XUMHUYECKHe CBOMcTBa. TOKCHYHOCTH (peHoIa.
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[Ipumenenue peHomna.

Anpnerugsl W kemoHnul.  DopMmanmpAerHia, — aleTAIBACTUA:  CTPOCHHE,  (U3UUECKUe
¥ XUMHUYECKUE CBOMCTBA (peaKIMi OKUCICHHS U BOCCTAHOBIJICHUS, KAUECTBEHHBIE PEAKIINN), TOJTYyYCHUE U
npuMeHeHue. Ayemou: cmpoeHue, Quuyeckue U Xumuueckue CoUcmea (peakyuu OKUCIEHUs.
U 80CCMAHOBIEHUS), NOTVYeHUe U NPUMEHEHUe.

OaHOOCHOBHBIE MTpeiebHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHas U YKCYCHAs KUCIOTHI: CTPOEHHE,
duznyeckne U XMMHYECKHE CBOMCTBA (CBOMCTBA, 00IIME Ui Kiacca KHCIOT, peakius dTepuuKaium),
noJjiyueHue u npumMeHenue. CTeapuHOBasi U OJICMHOBAS KMUCIIOTHI KaK MTPEJICTABUTENN BBICIINX KapOOHOBBIX
KHUCTIOT. Mbljla KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe IeHCTBUE.

Crnoxuable 3pUpBl KaK MPOU3BOJHBIE KaPOOHOBBIX KUCIOT. ['HIponu3 crnoxHbIX 3¢upoB. Kupsl.
I'maponus xupos. [IpuMeHeHne kupoB. bruosorndeckas posb KUPOB.

VYrneBoasl: cocTaB, KiacCH(UKAIUs YriIeBOAOB (MOHO-, OU- M Iojucaxapunisl). [mrokosa —
MPOCTEUILNNA MOHOCaXapu/I: 0COOEHHOCTH CTPOECHUSA MOJIEKYJIBI, busnueckue
U XMMHYECKHe CBOMCTBa (B3aumoeicTBue ¢ ruapokcunom meau(Il), okuciaenrne aMmMuagyHbIM pacTBOPOM
okcuma cepedpa(l), BoccTaHOBIEeHUE, OpOXKEHHE TIIIIOKO3bI), HAXOXKIEHUE B MPUPOJE, MPUMEHEHHE,
Ounonoruveckas pOJIb. ®DoTOCHHTE3. ®pykTo3a
KaK u3oMep Tioko3bl. Caxapoza — npedcmasumens Oucaxapuoos, 2UOpOIU3, HAXONCOEHUe 8 Npupooe
U npumeHenue.

Kpaxman w  wmemwmono3a  Kak — npupoiaHele  nonumepbl.  CTpoeHue — Kpaxmaia
U LEeUT003bl. Pu3nyeckue U XMMHMUYECKHE CBOMCTBA Kpaxmaia (THApPOJIN3, KaueCTBEHHAs peakuus ¢
HOJIOM).

IKcnepumenmanvHvle Memoobl U3YUeHUA 6euwjecmé U WX TIPEBPALICHHI: MpOBeICHUE,
HAOMIO/ICHUE U ONHMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIC PEAKIIUU
OJIHOATOMHBIX CHHUPTOB (OKHciIeHHWe »dTaHona okcuaoM Meau(ll)), MHOroaTroMHBIX CIHPTOB
(B3aumoieiicTBue rauneprHa ¢ ruapokcuaom menu(ll)), anpaernao (OKucIeHUE aMMHUAYHBIM PACTBOPOM
okcuna cepebpa(l) u rumpoxcumom menu(ll), B3ammopeicTBME Kpaxmana € HOAOM), MPOBEICHUE
MpaKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIOTHI.

Pacuérnsble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA HCXOJHOIO
BEIIECTBA WJIM MPOAYKTa peaklUH MO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO M3 MCXOJHBIX
BEIIIECTB MU NMPOYKTOB PEaKIUH).

4. A3zoTcoaep:kalue OpraHu4ecKne coeJUHEeHNs.

Amunsl. Memunamur u aHunun. cocmaes, cmpoenue, (husuyeckue u Xumuieckue ceolcmaa (copenue,
83aumooeticmsue ¢ 6000U U KUCTOMAMUL).

AMUHOKHCIIOTBI KaK amQoTepHbIC OpraHMYecKue COETUHEHMUSI. dusnyeckue
U XMMHYECKHE CBOWCTBAa aMUHOKHUCIIOT (Ha MpUMepe IIKMIKHA). bruonornyeckoe 3HadyeHNe aMUHOKUCIIOT.
IlenTuael.

Benku kak mpupoaHbIE BRICOKOMOJIEKYJISIpHBIE coennHeHns. [lepBruuHasi, BTOpUYHAS M TPETHYHAS
CTpYKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: I'MIPOJIM3, ACHATYpalus, KAYeCTBEHHbIE pEaKkIMi Ha
OemnKu.

IKcnepumenmanvrvle Memoovbl U3yUeHUA eewlecme W WX TPEBpalleHud: HaOmoneHHe |
OTHCaHKE IEMOHCTPAIIMOHHBIX OIBITOB: ACHATYpallKs OSJIKOB TP HarpeBaHHUH, LIBETHBIE PEAKIIUU OETIKOB.

5. BbICOKOMOJIEKY ISIPHbIE COCIUHECHUS.

OCHOBHBIE TIOHSATHUSI XWUMHH BBICOKOMOJICKYJSIPHBIX ~COEJAMHEHHWH: MOHOMEp, TOJHMED,
CTPYKTYpPHOE 3BE€HO, CTETIEHb MOJIMMEPU3ALINH, CPEIHSS MOJIEKY IsipHas Macca. OCHOBHBIE METO/IbI CUHTE3a

MyHummaisHOe aBTOHOMHOE 001ieobpa3oBarensHoe yupexaenue I mvuasus Ne 104 «Knaccndeckas THMHA3HS»
Pabouas mporpamma cpemHero oomiero 00pa3oBaHus MO0 XUMHH



BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — HOJIUMEPU3ALHS
U TONUKOHJeHcauusi. [lnacmmaccyl (noausmuneH, NOIURPONUILEH, HONUSUHUIXTIOPUO, NOIUCTIUPOI).
Hamypanvhwiii u cunmemuuecKue Kay4yKu (6ymaouenosulii, XJ10pONpeHosbll
U uzonpenoswvlii). Bonoxna: namypanbHvle (XI0NOK, wepcmv, WENK), UCKYCCMEEHHblE (ayemamuoe
B0JIOKHO, 8UCKO3a), CUHRmMemu4ecKue (KanpoH u i1aécam).

U UX TMpeBpallleHui: O3HAKOMIIEHHE C OO0pa3lamMH MNPUPOIAHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, Kay4yKOB.

6. MeknpeaMeTHbIE CBA3H.

Peanuzanus MEXIPEIMETHBIX CBA3EH npu W3y4EHUU OpraHu4ecKoin XUMUU
B 10 kiacce ocyIecTBiIseTCs Yepe3 UCIOJIb30BaHNEe KaK OOIIMX €CTECTBECHHO-HAYYHBIX MOHSATHH, TaK U
HOHSITUMN, ABJISIOUIMXCSA CUCTEMHBIMU JIJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTecTBEeHHO-HAYYHbBIC TOHSTHS: SIBICHUE, HAy4YHBIH (aKT, TUIOTE3a, 3aKOH, TEOPHS,
aHanu3, CHHTE3, KiacCUpUKAIUsA, TMEePUOAMYHOCTb, HAOIIOJCHHE, W3MEpPEHHE, JKCIEPUMEHT,
MO/ICJINPOBAHUE.

®dusuka: marepus, 3HEprus, macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKHl YpOBEHb,
BEIIECTBO, TEJO0, O00BEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, (PU3UYECKUE BEITUUYMHBI W EIUHUIBI UX
U3MEPEHHUS.

Buomorusi: knerka, opranm3Mm, Ouocdepa, OOMEH BEmIECTB B OpraHuzMe, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpagus: MuHepasibl, FOpHbIE IOPO/IbL, IT0JIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.

TexHosorus: NUILEBbIE NPOAYKTHI, OCHOBbI PALIMOHAIBHOIO MMTAaHUS, MOIOUIME CPEICTBa,
JIEKAPCTBEHHbIE u KOCMETUYECKHE Ipenaparsl, MaTtepuaibl u3 HCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

Conep:xanue o0yuenusi B 11 kiacce.

1. O6mas n HeopraHuveckast XUMHS.

(Kypcusom B TEKCTE BBIJIEIECHBI 3JIEMEHTHI CO/IEP KaHMsI yueOHOro MaTepuaia, KOTOpble U3y4aroTcs
B O3HAKOMHUTEJLHOM IUIaHE M HE BKIIFOUAIOTCS B COCTAB MPEAMETHBIX pe3ynbTatoB ocBoeHus OOIT COO
Ha 6a30BOM ypOBHE).

1. TeopeTnyeckune 0OCHOBbI XUMHH.

XUMHUECKUH 37eMeHT. ATOM. SIapo aToma, U30TOMbl. DJIEKTPOHHAs 000J04YKa. DHEPreTUYECKUe
YPOBHH, MTOAYPOBHHU. ATOMHBIE OpOHUTANIH, S-, P-, d- a1eMeHThl. OCOOEHHOCTH pacnpeieNeHus JEeKTPOHOB
10 OpOUTANISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpaLUsi aTOMOB.

[lepuonnueckuii 3akoH U llepuomuueckas cucrema xumuueckux sneMeHToB J[.M. Menneneesa.
Cas3p neprognueckoro 3akoHa u Ilepuogudeckoit cuctemsl xXumuueckux anemenTos /.M. Menneneesa c
COBPEMEHHOI TeOoprel CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBONCTB XUMUUYECKHUX JIEMEHTOB
1 00pa3zyeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB MO TPYIIAM U MepuojaM. 3HauYeHUE NePUOANYECKOTO
3aKOHA B Pa3BUTUU HAYKH.

CrpoeHnue BemiecTBa. XUMHUYECKas CBs3b. Buabl XuMuuecKkoi CBsi3u (KOBaJIeHTHAsI HEMOJIApHAs U
HoJIsIpHAsi, MOHHAsA, MeTajulndeckas). MexaHu3Mbl 00pa3oBaHHs KOBAJIEHTHOHM XWMHUYECKOW CBS3M
(oOMeHHBI M JTOHOPHO-AaKLENTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTb. DIEKTPOOTPHULIATENEHOCTb.
Crenenb okucieHus. MIoHbI: KaTUOHBI U aHUOHBI.

BemecTBa MONEKYISIPHOIO ¥ HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH IIOCTOSTHCTBA COCTAaBa BELECTBA.
Turbr KPUCTAJUIMYECKUX pPELETOK. 3aBHUCHMOCTh CBOMCTBA BEILIECTB
OT TUIA KPUCTAJUTUYECKON PEIIETKHU.

[TonsiTre o nucnepcHbIX cuctemax. IcTHHHBIE U KOJIJIOWIHBIE pacTBOPBL. MaccoBasi 10515 BellecTBa
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B pacTBOpE.

Knaccudukanus HeopraHM4ecknx coenuHeHud. HoMeHKkIaTypa HEOpPraHHMYECKHUX BEIECTB.
I'eneTnyeckas cBsI3b HEOPraHUUECKUX BEIIECTB, MPUHAUICIKAIIUX K PA3TUYHBIM KJIACCaAM.

Xumuueckass — peakuus. Kmaccupukamus — XMMHYECKMX  peakuMii B~ HEOPraHUYECKOH
W OpPraHMYeCKOW  XHMMHHM. 3aKOH  COXpPaHEHMs  MacChl  BEIIECTB, 3aKOH  COXPaHEHUs
Y IIPEBPAILECHUS SHEPTUU [IPU XUMUYECKUX PEaKLUAX.

CkopocTb peakiuu, e€ 3aBUCUMOCTh OT pa3iInuHbIX (pakTopoB. OOpaTUMble peakiiuu. XUMUYECKOe
paBHOBecue. PaKkTOPHI, BIUAIOIINE HA COCTOSTHUE XUMUYecKOro paBHoBecus. [Ipunuun Jle larense.

DnexTponutuyeckas aucconuanus. CuibHble U ciadble 37eKTpoiauThl. Cpesa BOJAHBIX PacTBOPOB
BEIIECTB: KHCJas, HEUTpanbHas, eno4yHas. [lonamue o 600opooHom nokazamene (pH) pacmseopa.
Peaxiuu HMOHHOI'O oOMeHa. Tuoponus Heop2aHu4ecKux
U Op2aHUYeCcKUxX 6euecms.

OKHCINTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU. [loHAmMuUe 00 21eKmpoau3e pacniasos u pacmeopos
coneiu. [Ipumenenue anexkmpoausa.

IKcnepumenmanbHbvle MEMOObl U3YYUEHUA 6EUIECHIE8 U UX NPEeePaUieHUIl: IEMOHCTpAIUs TabIuI]
«Ilepuoguyeckas cucrtema Xxumuueckux oasemeHtoB .M. MenneneeBa», u3ydyeHHe Mojenen
KPUCTAIIMYECKUX PEIIETOK, HAOMIOEHUE U OMHMCAHUE JEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB
(pa3znoxeHue MepoKcUAa BOJOpPOJAa B IMPHUCYTCTBUU KaTalau3aTopa, OIPEJEICHHUE Cpellbl pacTBOPOB
BEUIECTB C IIOMOIIbIO YHUBEPCAJBHOTO WHIUKATOpPA, pEaKLUWd HOHHOTO OOMEHa), NpPOBEICHUE
npakTUYecKon paboTsl «BiusHue pa3inuHbIX (PaKTOPOB Ha CKOPOCTh XUMUUECKOU PEAKIIUI.

Pacuémmnuie 3aoauu.

Pacuérel 1o ypaBHEHUSIM XMMHUUYECKHUX PEAKIMH, B TOM YHUCIIE TEPMOXUMHUYECKUE PACUETHI, PaCUEThI
C UCIOJIb30BAHUEM ITOHATHUS «MAcCOBasi JOJIsl BEILIECTBAY.

Paznen 2. Heoprannuyeckasi Xummusi.

Hemerannbl. Ilonoxenue HemeramwioB B llepuonnueckoil cucteMe XMMHYECKHX 3JIEMEHTOB
J.W1. MenneneeBa u 0COOEHHOCTH CTPOEHHUsI aTOMOB. PU3HUecKHe CBOWCTBA HEMETAJIOB. AJIJIOTPOINHUS
HEMeTaJUIOB (Ha MpUMeEpPe KUCIopoaa, cepsl, hocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJOT€HOB, Cephl, a3oTa, (hochopa, yriaepoaa u
KPEMHHUS) U UX COEAMHEHUH (OKCHUJIOB, KUCIOPOACOAEPKAIUX KUCIOT, BOJOPOIHBIX COEIMHEHUN).

[IpuMeHeHne Ba)KHEUIIIUX HEMETANIOB U UX COETUHEHUH.

Meramnbl. [lonoxxenne wetamnoB B Ilepuogumyeckoit cucTteMe XHUMHYECKHX 3JIEMEHTOB
J .. MenpneneeBa. OCOOEHHOCTH CTPOEHHS OJJIEKTPOHHBIX 000y04ek aToMOB MeTauioB. OOrue
duznyeckue cBoiicTBa MeTaioB. CrlIaBbl METAIIOB. DIEKTPOXUMHUUECKUN Psijl HAMTPSDKEHUH METaIJIOB.

XHWMHYECKHE CBOMCTBA Ba)XXKHEMIIMX METAJUIOB (HATPUM, KaJIUW, KaJbLMM, MarHuid, aqrOMHUHUM,
IIUHK, XPOM, YKEJI€30, MEJIb) U UX COCTUHEHUHN.

O6mwme crocoOb! moydeHus: MeTaiuioB. Memannypeus. Kopposus memannos. Cnocobwl 3auumot
om KOpPPO3UU. B TOM  4YHCle B  YacTu: [Ipumenenne METaJIIOB B OBITY
U TEXHUKE.

IKcnepumenmanvHbvie Memoobl U3YUEHUA 6eUlecme U UX TPEBPAIICHUN: U3yYeHHE KOJUIEKIIUU
«MeTanmnsl ¥ CIUIaBbl», 00pa3I[0OB HEMETAIJIOB, PEIICHHE YKCIEPUMEHTANbHBIX 3ajad, HaONIOJeHUEe U
OMHCAaHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJICHCTBUE THIPOKCHAA aTIOMUHUS C
pPacTBOpaMH KUCJIOT U LIEN0YEH, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnebie 3anaun.

Pacuérbl macchl BemiecTBa WM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAcCe WU
00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacu€Thl Macchl (00BEMa, KOJIMUECTBA BEIIECTBA)
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MPOJIYKTOB PEAKLIMH, €CJIU OJIHO U3 BEILIECTB UMEET MPUMECH.

3. Xumus " :Ku3Hb.

Ponp xumum B oOeCHeYeHHWH DSKOJIOTUYECKOW, JSHEPreTUYECKOW W MHINEBOW Oe30MacHOCTH,
pa3BUTUU MCOULIMHEI. Ilousarue 0 Hay4HbIX MeToaax IMO3HAHUS BCIICCTB
Y XUMHYECKUX PEaKIUH.

[IpeacraBnenuss 006 OOMMX HAyYHBIX MPUHIUIIAX ITPOMBIIUICHHOTO TIOJYYCHHsI Ba)KHEHITUX
BEIICCTB.

UenoBek B MHpe BEIIECTB M MATEpPUATOB: BAXHEWIIHME CTPOUTEIbHBIC MaTepHUalbl,
KOHCTPYKIIMOHHbIE ~ MaTepHayibl, KpacKH, CTEKJIO, KepamMuKa, MaTepuaibl sl  3JIEKTPOHUKH,
HAaHOMAaTEpHAJIbl, OPTAaHNYECKHE U MUHEPAIbHBIC yI0OpEHHUS.

Xumusi 4 3J0pOBbE YEJIOBEKA: MPaBHUJIa MCIOJIB30BAHMS JIEKAPCTBEHHBIX MPEMapaToB, MpaBuia
0e30MacHOro MCII0JIb30BaHUs IIpernapaToB OBITOBOA XUMHH
B IIOBCEIHEBHOM KHU3HHU.

4. MexxknpeaMeTHbIe CBA3H.

Peanu3anus MexXpeIMeTHBIX CBA3EH pH N3ydeHuu o011Iel 1 Heopranndeckoii xumuu B 11 kinacce
OCYULIECTBIISETCS yepes HCIIOIb30BaHUE KakK (0183111704
€CTECTBEHHO-HAYUYHBIX TIOHATHM, TaK u IIOHSITHH, SIBIISIFOIIUX CS CUCTEMHBIMU
JUTSL OTJICTIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mIre ecTeCTBEHHO-HAYYHbIE IOHATHS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAIN3, CHHTE3,
KJIaCCU(UKAIUS, TICPUOJANIHOCTh, HAOIOICHIE, IKCIIEPUMEHT, MOJISITHPOBAHIE, U3MEPEHUE, SBIICHUE.

dusuka: Marepusi, DJHEpPrus, Macca, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOII,
pPaZlo0aKTUBHOCTh, MOJIEKYJIA, YHEPIreTHUECKU YPOBEHb, BEILIECTBO, T€NO, 00BEM, arperaTHOE COCTOSIHHE
BEIECTBA, (PU3NYCCKUE BEIMYUHBI M CIMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kiieTka, opraHu3M, 3KOCHCTeMa, OMocdepa, MaKpo- U MHKPOIJIEMEHTHI, BUTAMHHBI,
oOMeH BelIeCcTB B OpraHu3Me.

['eorpadmusi: MuHEpaBI, TOPHBIE MOPO/IBI, TOJIE3HBIE NCKOIIAEMbIE, TOIITUBO, PECYPCHI.

TexHomorus: XUMUYECKass MPOMBIIUICHHOCTh, METAJUTYPrusi, MPOU3BOACTBO CTPOUTEIBHBIX
MaTepHaJIOB, CEIbCKOXO03UCTBEHHOE IMPOM3BOJICTBO, MUIIEBAs MPOMBIIUICHHOCTh, (DapMaleBTHYeCKas
MPOMBIIIUICHHOCTh, TMPOU3BOJICTBO KOCMETHYECKHX MPErnapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepHaloB, FIEKTPOHHAS TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.

1.2. [TepevyeHb mMpakTHYECKHX PadOT MO XUMHUH
Opranuveckasi XuMust
1. Wnentudukanus opraHMuECKUX COSIMHEHUI.
2. Pacno3HaBaHM€ IJJaCTMACC U BOJIOKOH.
Heopranuveckasi xumust
1. Tlomyuenue, cobupaHue 1 pacrio3HaBaHHE ra3oB.
2. PemieHune 3KCIepUMEHTANbHBIX 3a/1a4 110 TeMe «MeTauibl 1 HEeMETaJlIbI».
3. Wnentudukaiys HEOPraHM4eCKUX COCTUHEHUH.
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2. Ilnanmpyemble pe3y1bTaThl OCBOCHHSI Kypca XUMHH (0a30BbIi YPOBEHb) Ha YPOBHE Cpel-
Hero 001ero oopa3oBaHusA
@I'OC COO ycranaBnuBaer TpeOOBaHMSA K PE3ysbTaTaM OCBOCHHS OOYHYaIOUIMMHUCS MPOTPaMM
cpeaHero obmero oOpa3oBaHusi (JIMYHOCTHBIM, METAPEAMETHBIM M IpeAMETHbIM). HayduHno-meronnde-
CKOM OCHOBOM U1 pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS IIPOrpaMM CpeIHEro oouero oopa-
30BaHMSI ABJSETCA CUCTEMHOESATEIbHOCTHBIHN MOIXO/.
2.1. JIMYHOCTHBIE U METAITPEJMETHBIE PE3YJIbTATbHI

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTCTBUH C CHCTEMHO-AEATEIIBHOCTHBIM IOJX0JA0M B CTPYKTYPE JUYHOCTHBIX PE3YyJbTATOB
OCBOCHUS TIpeaMeTa « XMMUs» Ha YPOBHE CPEeTHEro 00IIero 00pa30BaHUs BBIICTICHBI CIICYIOIINE COCTaB-
JISTIOIIHE:

OCO3HaHWE 00YYAIOIIMMHUCS POCCUHUCKON IPaKIAHCKOM UACHTUIHOCTH — TOTOBHOCTH K CaMOpPa3BH-
THUIO, CAMOCTOSITEJIBHOCTH U CAMOONIPEACIICHUIO;

HaJIM4YMe MOTHUBALIUU K O0Y4YECHHUIO;

1[eJIeHaNPaBICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUI JINYHOCTU Ha OCHOBE KITFOUEBBIX LIEHHOCTEH
U UCTOPUYECKUX TPAIUIHi 0a30BOI HAYKU XUMUU;

TOTOBHOCTb M CIOCOOHOCTH 00YYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH J1€ATEIHLHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, MPUCYIIUMH IIEJIOCTHON CUCTEME XUMHUECKOTO 00pa30BaHus;

HaJU4Ke MPaBOCO3HAHMS IKOJIOTHUYECKOM KYIbTYpPhl U CHOCOOHOCTH CTaBUTH LEIH U CTPOUTH JKH3-
HCHHBIC ITIIAHEL.

JIn4HOCTHBIE pe3yabTaThl OCBOCHUS MIPEAMETa « XUMUSI» JOCTUTAIOTCS B €IUHCTBE yueOHOM 1 BOC-
MUTATEIbHOMN AESITEIIBHOCTA B COOTBETCTBUU C T'YMAHUCTUYECKUMU, COLUOKYJIbTYPHBIMH, 1yXOBHO-HPAB-
CTBEHHBIMHU IICHHOCTSMH W HJI€aJJaMU POCCHICKOIO IPakJIaHCKOTO OOIINEeCTBa, MPUHATHIMH B OOIICCTBE
HOpPMaMu U TpaBUJIAMH TOBEACHUS, CIOCOOCTBYIOIIMMH IPOIECCAaM CaMOIIO3HAHUS, CaMOPa3BUTHS U
HPABCTBEHHOT'O CTAHOBIIEHUS JINYHOCTH O0YUYAIOIIUXCSL.

JIM4HOCTHBIE PE3YNIBTATHI OCBOEHUS MPEeIMETa « X UMHUSI OTPaKAOT CHOPMUPOBAHHOCTH OTIHITA IO~
3HABaTEJIbHOMN U MPAKTUUECKON JAEATETHHOCTH 00YUYAIOIIUXCS IO peaTn3aliuy MPUHATHIX B 00IIECTBE 1ICH-
HOCTEH, B TOM YHCJIC B YaCTHU:

1) rpasKIaHCKOr0 BOCIMTAHMS

OCO3HaHUS 00YYarOIIUMHCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBAKECHHS K 3aKOHY
Y MIPaBOIIOPAJIKY;

MPEJCTABICHUS O COLMAJIbHBIX HOPMaX U IIPaBUIIaX MEKIMYHOCTHBIX OTHOLLIEHHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM ACSITETLHOCTHU MPHU CO3JaHUH YUEOHBIX TPOEKTOB, PELIICHUN
y4eOHBIX M MMO3HABATEIBHBIX 33]1a4, BBIMOJTHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IMOHUMATh U PUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apTyMEHTBI IPYTUX MPU aHa-
JIU3€ Pa3InYHBIX BUJIOB YI€OHOH JCSITEIHHOCTH;

2) IAaTPHOTHYECKOT0 BOCIIMTAHMSL:

IIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAYyYHOMY HACJIEIUIO OTEYECTBEHHON XUMUH;

YB)KEHHUS K TPOIECCY TBOPUYECTBA B 00JACTH TEOPUU U MPAKTUIECKOTO MIPUMEHEHUS] XUMUH, 0CO-
3HAHUS TOTO, UTO JIOCTHKEHUSI HAYKH €CTh Pe3yNbTaT ATUTENBHBIX HAOMIOIEHUH, KPOMOTIUBBIX IKCIIEPHU-
MEHTaJIbHBIX MOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJYYCHHUH U TIOCTEAYIOIIEM aHaIn3e NHGOPMAIUH O Tie-
PEIOBBIX JOCTHKEHHSIX COBPEMEHHOM OT€UECTBEHHON XUMUH;

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

HPAaBCTBCHHOI'O CO3HAHUA, 9TUYCCKOI'0 ITOBEACHU A,
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CHOCOGHOCTI/I OIICHUBATL CUTyallUH, CBA3AHHBIC C XUMUYCCKUMU ABJICHUAMH, U IPUHUMATL OCO-
3HAHHBIC PCIICHHUA, OPUCHTUPYSACH HA MOPAJIbHO-HPABCTBCHHLIC HOPMbI U ICHHOCTH,

TOTOBHOCTH OLICHUBATHL CBOC IMMOBCACHUC U ITOCTYIIKHU CBOUX TOB&pHH.IGfI C HOBI/II_[I/Iﬁ HPaBCTBCHHBIX
U MMPaBOBbBIX HOPM U OCO3HAHUC HOCJICI[CTBI/Iﬁ 9THUX MMOCTYIIKOB,

4) dhopMHpPOBAHNSA KYJIbTYPLI 3/I0POBbS:

MMOHUMAaHUS [IEHHOCTEH 3J0pOBOTO U 6€30MacHOro o0pa3a )KU3HU, HEOOXOAMMOCTH OTBETCTBEHHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

coOJroieHust TTpaBuil 0€30MMacHOT0 OOpaIeHUs C BEIIECTBaMHU B OBITY, TTIOBCEAHEBHOM JKU3HU H B
TPYIOBOH JESITEIIBHOCTH;

MMOHUMAaHUS IEHHOCTHU TIPAaBUJI HHIMBUYyaTbHOTO U KOJJIEKTUBHOTO 0€30IaCHOTO TIOBEICHHUS B CH-
Tyalusix, yrpoxkKarolux 3J0pOBbIO U KU3HU JIIOJICH;

OCO3HAHUS MMOCIICICTBUI U HETIPUSATHUS BPEIHBIX IPUBBIYCK (YIIOTPEOICHHS AIKOTOJIsl, HAPKOTHKOB,
KYpEHHUs);

5) TPY10BOI0 BOCIIMTAHHS

KOMMYHHUKATHBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIIEIOBATEIBCKOM IEATEIILHOCTH, OOIIECTBEHHO
MOJIC3HOM, TBOPUYECKOW M IPYTUX BHJAX JCATEIBHOCTH;

YCTAaHOBKH HAa aKTUBHOE YYaCTUE B PEHICHUU MPAKTHUYECKUX 3a/1a4 COUAIBHOW HAIPaBICHHOCTH
(B paMKax CBOETO KJjiacca, IIKOJIbI);

WHTEpeca K MPAaKTHYECKOMY U3YUEHHUI0 TPO(ECCuil pa3TuIHOrO po/ia, B TOM YUCIIC Ha OCHOBE MPH-
MCHCHHA IMPEAMCTHBIX 3HAHUH 110 XUMUU,;

YBOXKEHUS K TPYLY, JIFOISAM TPyAa U Pe3yJabTaTam TPYJOBOM JEATEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIUBUAYaJILHOU TPACKTOPHUU 00pa3oBaHus, Oyaymiei mpo-
deccun u peanu3anuyd COOCTBEHHBIX H3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHO-
CTEl K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) DKO0JJOTHYeCKOI0 BOCIIMTAHMSA:

9KOJIOTUYECKH 1IETIECO00Pa3HOTO OTHOUIEHHUS K MPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HHU
Ha 3eMiie;

MMOHUMAHUS TTI00aTLHOTO XapakTepa IKOJIOTHYECKUX TTPOOsIeM, BIUSHUS SKOHOMUUECKHUX MPOIIec-
COB Ha COCTOSIHME TPUPOJTHON U COLIMAIIBHOM CPEbI;

OCO3HaHUS HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHXKEHUN XUMUU JIJISl PEIICHUs] BOIPOCOB PaIlno-
HaJIbHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HENPUATHUS IACHUCTBUM, IPUHOCAILLUX BpEI OKPYXKAIOIIEH NPUPOIHOU Cpene, YMEHUS
MPOTHO3UPOBATh HEONATONPUSTHBIE JKOJIOTUYECKHE TMOCIEACTBHUS MPEANPHUHUMAEMbIX JCUCTBUNA WU
MPEAOTBpALIATh HX;

HAJIMYUS PA3BUTOrO SKOJIOTMYECKOTO MBIIIIJIEHUS, SKOJIOTUYECKOUN KYJIBTYpPHI, OIbITA AEATEIbHOCTH
AKOJIOTUYECKOW HAmpaBJIE€HHOCTH, YMEHHSI PYKOBOJCTBOBAThCA UMHU B MTO3HABATEIbHON, KOMMYHUKATHB-
HOM ¥ COIMAITbHOM MPAKTHUKE, CIIOCOOHOCTH M YMEHUS aKTUBHO MPOTHBOCTOSATH HICOJIOTHH XeMo(poOuu;

7) HEHHOCTH HAYYHOI0 NMO3HAHMS

c(OPMHPOBAHHOCTH MHPOBO33PEHHS], COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HaYK{ ¥ 00IIIeCTBEHHOW NPAKTUKU;

MOHUMAaHMs CTIEHU(PUKU XUMUHU KaK HAyKH, OCO3HAHMS €€ POJIH B (POPMHUPOBAHUU PALIMOHATILHOTO
HAYYHOTO MBILIUIEHUS, CO3/IaHUH LIETIOCTHOTO NMPEICTaBIEHHS 00 OKPYKAIOIIEM MUpE KaK O €IMHCTBE IpU-
POJIbI U YeJIOBeKa, B MO3HAHUU MPUPOJIHBIX 3aKOHOMEPHOCTEN U pelIeHnr MpodsieM COXpaHEeHHsI PUPO/I-
HOTO PABHOBECHS;
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yOeXIEHHOCTH B 0C000# 3HAUMMOCTH XUMUH I COBPEMEHHOW IIUBHIIN3AIMH: B €€ TYMaHUCTHYe-
CKOM HampaBJICHHOCTH U BAXHOM POJIM B CO3JaHUM HOBOM 0a3bl MaTepHaIbHON KYJIbTYpPHI, pEIIEHUH TI10-
OanbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTETUUECKOM, MUIIEBOI U KO-
JIOTHYECKON OE€30MaCHOCTH, B Pa3BUTHUU METUIMHBI, 00ECTICUeHHH YCIOBUN YCHEIIHOTO TPY/Aa U SKOJIOTH-
4eCKH KOM(OPTHOH JKU3HU KaXKJI0T0 4jieHa O0LIeCTBa;

€CTECTBECHHO-HAYYHON I'PAMOTHOCTH: [IOHUMaHMS CYIIIHOCTH METO0B [TO3HAHUS, UCIIOJIB3YEMBIX B
€CTECTBEHHbIX HayKaX, CHOCOOHOCTH UCIOJIb30BaTh NOJIy4YaeMble 3HAHUSA JJIs aHAJIN3a U OOBSICHEHUS 5B-
JIEHUH OKPY’KaIOLIEro MUpa U MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUsI J1e1aTh 00O0CHOBAaHHbIE 3aKJIIO-
YEeHUs1 Ha OCHOBE HAYYHBIX (P)aKTOB M UMEIOUIMXCS JaHHBIX C LIEJbIO MOJIy4YEHHs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAaMOCTOSITENIFHO HCII0JIb30BAaTh XUMUYECKUE 3HAHUS [T PEIICHUs TPOoOJieM B pealib-
HBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENBCKOM ACATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO, K AKTUBHOMY
HOJY4YEHUIO HOBBIX 3HAaHUM 10 XMMUHU B COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHOCTSAMU;

HHTEepeca K 0COOEHHOCTSAM TpyJia B pasjInyHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.
METAINPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3ysibTaTbl OCBOEHHs y4eOHOro npeaMeTa «XUMUs» Ha YPOBHE CPEHEro 00-
1ero oOpa3oBaHMs BKIIOYAOT:

3HaYMMBbIe 11 POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOUINXCS MEKIUCIUILIMHAPHBIE (MEXIpe-
METHBIE) OOIIeHayYHbIE TOHATHUS, OTPAKAIOIINE [EIOCTHOCTh HAYYHOH KapTUHBI MUPA U CHIEIH(PHUKY Me-
TOJIOB TIO3HAHMUSI, UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPrus, sIBJICHUE, MPO-
1ece, cucremMa, HayyHblid (hakT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, MCCIIEOBAaHUE,
HaOJr0/IeHue, U3MEPEHUEe, SKCIEPUMEHT U IpYTHe);

YHUBepcaJbHbIC yueOHbIe JecTBUSA (IT03HABATENbHbIE, KOMMYHUKATUBHBIE, PEryJIATUBHBIE), 00ec-
neyuBarone (GopMHpoBaHUE (DYHKIIMOHAIBHOM I'paMOTHOCTH W COLMAIbHOM KOMIETEHIMH OOyuaro-
HIUXCS;

CIOCOOHOCTh OOYYaroIMXcs MCHOJIb30BaTh OCBOEHHBIE MEXKIMCHUUIUIMHAPHBIE, MUPOBO33pEHYE-
CKH€ 3HAaHUS U YHUBEpCaJIbHbIE YUeOHbIE JCHCTBUS B IO3HABATEIbHON U COLIMAIbHON MPAKTHKE.

MeranpeameTHble pe3ynbTaThl OTPAKAIOT OBJIAJACHUE MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMUA U
PETyJISTUBHBIMA YHUBEPCAJIbHBIMU YU€OHBIMH JEHCTBUSMHU.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC 1eHCTBHUS:
ba3oBrble Jornyeckue 1eHCTBUA:

CaMOCTOSITENILHO (POPMYIHPOBATh U aKTyaJIM3UPOBATh IPOOJIEMY, BCECTOPOHHE €€ paccCMaTpUBaTh;

ONPEIENATh LEIN NEATEIbHOCTH, 3a/1aBasi apamMeTpbl U KPUTEPUHU UX JOCTUKEHUS, COOTHOCHUTH
pe3ynbTaThl AEATEIBHOCTH C IIOCTABJICHHBIMU LEIAMU;

HCIIOJIB30BAaTh IIPU OCBOCHUU 3HAHUM IIPUEMBI JJIOTUYECKOIO MBILUICHUS — BBIICIATh XapaKTEPHbIE
IIPU3HAKYU TOHATUM U yCTAHABJIMBATH UX B3aMMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATHUS IS
00BSICHEHUS OTAETbHBIX (PAKTOB U SBJICHUM;

BBIOMpATh OCHOBAHMS M KPUTEPHUH JUISI KJIacCU(UKALIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIIMBATh IPUYUHHO-CIICCTBEHHBIE CBA3U MEXKIY N3Yy4aeMbIMU SIBJICHUSMY;

CTPOUTH JIOTHUECKUE PACCYXACHUS (MHIYKTUBHBIE, NE€AYKTUBHbIE, IO AaHAJIOTUH), BBIABIIAThH 3aKO-
HOMEPHOCTHU U MPOTHUBOPEUHSI B paCCMAaTPUBAEMBIX SIBICHUSX, (POPMYJINPOBATH BHIBOJIBI U 3aKIIOUECHUS;

MPUMEHSATH B MPOLIECCE TIO3HAHUS, UCTIONb3YEMbIE B XUMUU CUMBOJIHMUYECKUE (3HAKOBBIE) MOJEIIH,
peoOpa30BbIBaTh MOIEIbHBIE TPEICTABICHHS — XUMUYECKUH 3HAK (CUMBOJI) SJIEMEHTa, XUMH4eckas (op-
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MyJa, ypaBHEHUE XUMHUYECKOH peakluu — IpY PeIICHHH YYeOHBIX MO3HABATEIbHBIX U MPAKTUUYECKUX 3a-
Jla4, IPUMEHATh Ha3BaHHbBIE MOJIEIIbHBIE NIPEACTABICHUS /IS BBISIBICHUS XapaKTEPHBIX PU3HAKOB U3y4a-
€MBIX BEIIECTB U XMMHUECKUX PEAKIIUH.

Ba3oBble nccienoBarebckme 1eiCTBUSA:

BJIaIETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILECTB U XUMUYECKUX PEAKLUM;

(bopMyIMpOBaTh LIEIH U 3a/la4M MCCIIEeI0BAHUSA, UCII0Ib30BaTh IOCTABIEHHBIE U CAMOCTOSTEIBHO
c(OpMyYIHPOBAaHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHUSA M OCHOBBI 7151 (POPMUPOBAHUS THIIO-
TE3bI 110 IPOBEPKE IPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIa/IETh HAaBBIKAMHM CaMOCTOSTENIBHOIO TUIAHUPOBAHUS U MIPOBEICHUS YICHUUECKUX IKCIIEPUMEH-
TOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOATh 32 XOZOM IPOIIECCa, CAMOCTOSATEILHO MPOTHO3UPOBATh €T0
pe3yabTar, GopMyIHpPOBaTH OOOOIIEHHUS M BEIBOBI OTHOCUTEIILHO JOCTOBEPHOCTH PE3Yy/IbTaTOB HCCIEI0-
BaHUsI, COCTaBJISITh 0OOCHOBAHHBIN OTUYET O MPOICTIaHHON paboTe;

pUOOPETATH ONBIT YUEHUUECKOH HCCIeI0BATEIbCKON U IPOSKTHOM I€ATEIIbHOCTH, IIPOSIBIISATH CIIO-
COOHOCTB M TOTOBHOCTb K CAMOCTOATEILHOMY IIOMCKY METOJIOB PELICHUS TPAKTUYECKUX 3ajay, IPUMEHe-
HUIO PA3JIMYHBIX METOJOB IT03HAHUS.

PabGora ¢ undopmanmeii:

OPUEHTUPOBATHCS B Pa3IMYHBIX UCTOUHUKAX MHPOPMALUU (HAYYHO-TIONYJIsIpHAs JUTEepaTrypa Xu-
MHYECKOTO COJIEPKAHMUS, CIIPABOYHBIE TOCO0Us, pecypchl IHTepHeTa), aHanM3upoBaTh HHHOPMAIUIO pa3-
JUYHBIX BUJIOB U (OPM NPEICTABICHUS, KPUTHYECKH OLIEHHBATH €€ JOCTOBEPHOCTh M HETPOTHBOPEUH-
BOCTb;

(bopMyIHpOBATH 3aMPOCHl M MPUMEHATH PA3TUYHBIE METO/IBI IPH MOUCKE U 0TOOpE MH(OpMAIHH,
HE0O0XO0IMMOM /715 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONPE/IEICHHOr0 TUIIa;

IpUOOPETaTh ONBIT UCIIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUI U pa3iny-
HBIX [TOMCKOBBIX CUCTEM; CAMOCTOATENIBHO BEIOUPATH ONTUMAIbHYIO (POPMY MpeAcTaBIeHUs HH(POpMaIu
(cxeMmsl, rpaduKu, TUarpaMMsl, TaOJIUILbL, PUCYHKH U IpYTHE);

HCIOJIb30BaTh HAYYHBIH A3bIK B KAUECTBE CPEACTBA IPU paboTe C XMMUUYECKOM nH(popMaLei: npu-
MEHSTh MEXIIPEAMETHBIE ((PU3HMUECKUe U MaTEMATUYECKHE) 3HAKU U CUMBOJIBL, (hOpMYJIbl, a00peBHUaTypHlI,
HOMEHKJIaTypy;

HCIOJIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISIAHOCTH.

KoMMmyHuKaTHBHBIC yHHBEpPcaabHbIe y4eOHbIC JeHCTBHUSA:

3aJjaBaTh BONPOCHI IO CYILIIECTBY 00CYKIaeMOil TEMBbI B X0J1€ TMaJIOra /UM JJUCKYCCUH, BBICKa3bl-
BaTh UJeH, (POPMYIMPOBATH CBOU MPEJIOKEHHS] OTHOCUTEIBHO BBHIIIOJHEHUS IPEJIOKEHHOH 3a/1a4H;

BBICTYIIATh C IPE3EHTALUEN PE3yJIbTaTOB MI03HABATEIBLHON JEATEIBHOCTH, IOJYYEHHBIX CAMOCTOSI-
TEJBHO UJIM COBMECTHO CO CBEPCTHUKAMU IIPH BBINOJIHEHUHA XUMHUYECKOI0 SKCIIEPUMEHTA, IIPAKTUUECKON
paboThI MO UCCIIEIOBAaHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pean3allui y4eOHOTo npoekTa U popMyIupo-
BaTh BBIBOJBI 110 pE3yJIbTaTaM MPOBEACHHBIX UCCIIEOBAHUIN ITyTEM COTJIACOBAHMSI TO3UIIUH B X07Ie 00CYyXK-
JeHUsI 1 0OMeHa MHEHUSIMU.

PerynsiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

CaMOCTOSITENILHO IJIAHUPOBATh M OCYILIECTBIIATH CBOIO ITO3HABATENIBHYIO €SI TEIBbHOCTD, ONPEAEISs
ee IIeJIU U 3a]1a4i, KOHTPOJIUPOBATh U 10 Mepe HEOOXOJUMOCTH KOPPEKTUPOBATH NPeJIaraeMblii alrTOPUTM
JIeMCTBUI MPHU BBHINOJHEHUN YYeOHBIX M MCCIIEOBATEIbCKUX 33j]au, BRIOUpaTh Hanbosee 3G eKTUBHBIN
CHOCO0 MX PEIICHHUs C YYEeTOM MOITY4YEHHUsI HOBBIX 3HAHUN O BEIIECTBaX U XUMHUECKUX PEAKIIUSX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JI€ITEIbHOCTH HAa OCHOBE CaMOaHalli3a U CaMOOIEHKH.
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2.2, IPEJMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS MIPOrPaMMBbI CPETHETO 001Iero 0Opa3oBaHus 0 XUMHUH Ha Oa-
30BOM YPOBHE OpPUEHTHPOBAHKI Ha 00€CIIeYCHHE TPEUMYIIIECTBEHHO 00IIe00pa3oBaTeIbHON 1 O0IIEKYIThb-
TYpPHOH MOJATOTOBKH OOydaronuxcs. OHM BKIIOYAIOT crenuduyeckue Uit yaeOHOro mpeamera « XuMHUs»
Hay4HbI€ 3HAHMs, YMEHHsI U CIIOCOOBI AEHCTBUI 110 OCBOEHUIO, MHTEPIPETALIMU U PEOOPa30BaAHUIO 3HA-
HUH, BUJIbI IESTEIBHOCTH 110 NOJIYYEHUIO HOBOIO 3HAHUSA U IPUMEHEHUIO 3HAHUHN B Pa3IMYHbIX YUE€OHbBIX
Y peaJIbHbIX KU3HEHHBIX CUTyalMUsIX, CBI3aHHBIX C XMMHUEH. B iporpamme 1o XuMum npeaMeTHbIE pe3yiib-
TaThI IPEICTABJICHBI 110 FOJAaM U3y4EHUSI.

K xoH1y o6yuyenus B 10 kitacce nmpeAMeTHbIE Pe3yIbTaThl OCBOCHUS Kypca «OpraHuyeckast XUMUs»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh TMPEACTABICHUA O XMMHYECKOW COCTABIISIONICH €CTeCTBEHHOHAYYHOH Kap-
TUHBI MUPA, POJI XUMHH B TIO3HAHUU SIBJICHUH MPUPOJIBI, B (GOPMUPOBAHUU MBILIUICHUS U KYJIbTYpBI JTHY-
HOCTH, €€ (QYHKIIMOHAJILHOW IPaMOTHOCTH, HEOOXOIMMOM ISl PELICHUs TPAKTUYECKUX 33]a4 U IKOJIOTH-
Yeckl 000CHOBAaHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBbIO U IPUPOAHOIL cpele;

BJIaJICHHE CUCTEMON XMMUYECKUX 3HAHHUH, KOTOpask BKJIIOYACT: OCHOBOIOJIAratoliye NOHATUs (Xu-
MHUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJIGHTHOCTh, AJIEKTPOOTPHULIATENb-
HOCTb, XMMHUYECKasl CBA3b, CTPYKTYpHast (hopMyiia (pa3BepHyTas U COKpalleHHast ), MOJIb, MOJIIpHAs Macca,
MOJISIPHBIA 00bEM, YIIIEPOAHBIN CKeNeT, GyHKINOHATIbHAS TPYIIa, paJuKall, H30MEPHsi, H30MEPbI, TOMO-
JIOTUYECKHU psAZl, TOMOJIOTH, YIVIEBOJOPObI, KUCIOPOI U a30TCOACPKALIUE COCTUHEHUSI, MOHOMED, MOJIHU-
Mep, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHHUS]); TEOPUU U 3aKOHBI (TEOpHUsi CTPOCHHUS Opra-
Hu4eckux BeuiectB A.M. byTnepoBa, 3aKOH COXpaHEHUs MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJINYE-
CKHH S3bIK XMMHMH; MUPOBO33PEHUECKHE 3HAHNUS, JIEXKAILKE B OCHOBE IOHUMAHMsI IPUYMHHOCTH U CUCTEM-
HOCTH XMMUYECKUX SBJICHUH, (PaKTOIOrMYECKHe CBEICHHUs O CBOMCTBAX, cOCTaBe, NOJIy4eHUHU U Ge3ormac-
HOM MCIIO0JIb30BaHUM BKHEHIIUX OPraHWYECKUX BELIECTB B OBITY U MPAKTUUECKOM JESTEeIbHOCTH Yelo-
BEKa,

c(OpPMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIE IPU3HAKY MOHITUMN, YCTaHABIMBATh UX B3au-
MOCB$I3b, MCII0JI30BaTh COOTBETCTBYIOIINE MTOHATHSA IIPU ONMMCAHUM COCTaBa, CTPOCHMS M MPEBPALICHUN
OPraHUYEeCKUX COCTMHEHUN;

c(OpPMUPOBAHHOCTh YMEHUN HCIIOJI30BATh XUMHUYECKYI0 CUMBOJMKY JJISi COCTABJIEHUS MOJIEKY-
JSIPHBIX U CTPYKTYPHBIX (pa3BepHYTOM, COKpalieHHO!) (popMyJ1 OpraHMueCKUX BEIIECTB U YPaBHEHUN XU-
MUYECKHX PEaKIMH, U3rOTaBINBaTh MOJEIN MOJIEKYJI OPIraHMUYECKUX BELIECTB JUIsl MILTIOCTPALIMM UX XH-
MHUYECKOT0 U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH yCTaHABIMBATh NPUHAJIEKHOCTh U3YUYE€HHBIX OPraHMUECKUX BEIECTB
[0 MX COCTaBYy M CTPOEHUIO K OIpe/IelIEeHHOMY KJacCy/TpymIe COeANHEHUH (YTraeBoA0pOAbl, KUCIOPOa U
a30TCOJEpIKaIINE COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COETUHEHUS ), TaBaTh UM Ha3BaHUS 10 CUCTEMATHU-
yeckoit HoMeHkatype (IUPAC), a Takke NpuBOAUTH TPUBHUAIbHBIE Ha3BaHUS OTJEIbHBIX OPTaHUYECKUX
BEUIECTB (3TUJIEH, MTPOINUJICH, alleTHJIEH, STUJICHIJIMKOIb, IIULIEPUH, (eHOII, PopMalIbJIerHl, aleTaibae-
TUJl, MypaBbUHasl KHCJIOTA, YKCYCHAasl KHUCIIOTa, OJIEMHOBAas KHUCJIOTA, CTEApUHOBAs KHUCIIOTA, TIIIOKO3a,
bpykTO3a, Kpaxmal, HeT0I03a, TIUIKH);

c(OPMHPOBAHHOCTh YMEHUS ONPENENATh BUbl XUMUYECKOH CBSI3U B OPraHUYECKUX COEAMHEHHSIX
(omMHaApHBIE U KpaTHBIE);

Cc(OPMHPOBAHHOCTh YMEHHS NMPUMEHSATH IMOJIOKEHUSI TEOPUH CTPOCHHSI OPraHWYECKHUX BEIECTB
A.M. BytnepoBa A 00bsICHEHHS] 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH CO-
XpaHEHUs! MacChl BEIIECTB;
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c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (PU3NYECKHUE M XUMHYECKHE
CBOMCTBA TUIHMYHBIX MPEICTABUTEEH PA3TMUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH,
MPOMWIICH, alleTHIeH, OyTaaueH- 1,3, merunOyraaunen,3, 6€H301, METaHOI, YTAHOJ, STUICHTJIUKOIb, TJIH-
1epuH, (EeHOJI, aleTaabJAeTHI, MypaBbUHAS U YKCYCHAsl KUCIIOTHI, TJIFOK03a, KpaxMal, IEJUTI003a, aMUHO-
YKCYCHasl KHCIIOTa), WLTIOCTPUPOBATh T€HETUUYECKYIO CBSI3b MEXKYy HUMH YPaBHEHHSIMH COOTBETCTBYIO-
HIMX XUMUYECKUX PEaKUUi C UCTIOIb30BaHHEM CTPYKTYPHBIX (hOpMYIT;

c(OpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKH YIIIEBOJOPOAHOIO ChIpbs (HedTh, MpH-
POJIHBII ra3, yrojib), CHOCOObI UX MepepadOTKU U MPAKTHUECKOE MPUMEHEHHUE MPOTYKTOB MepepadOTKu;

c(hOpPMUPOBAHHOCTh YMEHUN MPOBOJUTH BHIUUCICHHS IO XUMUYECKHUM YpaBHEHUSM (Macchl, 00b-
eMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA UITH IPOAYKTA PEaKIIMH 110 H3BECTHBIM Macce, 00beMY, KOTMIECTBY
OJIHOT'O U3 UCXOHBIX BELIECTB UJIU MPOIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMECHHH BJIQJIETh CHCTEMOU 3HAHHUN 00 OCHOBHBIX METOJaX HAyYHOI'O TMO3Ha-
HUS1, UCIIOJIB3yEeMbIX B XUMHH MPU U3yYECHUH BEIIECTB U XUMUUYECKUX SIBICHUH (HAOII0ACHNE, U3MEpPEHUE,
9KCIIEPUMEHT, MOAEIUPOBAHNE), UCIIOIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JIJISl IPUHATUS PEIICHUN
B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEUIECTBAMHU U UX PUMEHEHHUEM;

c(hOpPMHUPOBAHHOCTh YMEHHI COOIIOATh MTPaBUIIA TIOJIB30BaHUS XUMUYECKOM TTOCYA0N U Jabopa-
TOPHBIM 00OPYIOBAaHUEM, & TAKKE MPaBUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHSIMH
0 BBITIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBIMOIHATH XUMHUECKUN SKCIIEPUMEHT (IIpeBpaliie-
HUS OpPraHUYECKUX BEIIECTB IIPU HarpeBaHUU, MOJYyYEHUE 3THIICHA U U3yYEHUE €r0 CBOMCTB, KAUYECTBEH-
HBIE PEAKI[MU OPTaHUYECKUX BEILIECTB, ACHATYpaIus OCIKOB MIPU HArPEBaHHHU, LIBETHBIE PEaKLIUU OEIKOB)
B COOTBETCTBHUU C MPABWJIAMU TEXHUKU OE30MACHOCTH MPU OOpaIICHUH C BEIIECTBAMH U JaOOPaTOPHBIM
000pyI0BaHKEM, TIPEICTABIISITH PE3YIbTaThl XUMUYECKOTO KCIIEpUMEHTa B ()OpME 3aUCH YPaBHEHUMN CO-
OTBETCTBYIOLIUX peakiuil U (OpMyYIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHUI KPUTUUYECKU AaHAIM3UPOBATh XUMHUYECKYI0 MH(POPMAIIHIO, TTOTydae-
MYIO U3 pa3HBIX HCTOUYHUKOB (CpelcTBa MaccoBoil nH(popmaiu, UHTEpHET U APYTUX);

c(hOpPMHUPOBAHHOCTh YMEHHUHN COOIIOAATH MpaBUia SKOJOTHYECKH 11€TIeCO00pa3HOTO MOBEICHUS B
OBITY W TPYIOBOM NIEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPYXKAIOIIEH MPUPOIHON
cpenbl, 0OCO3HaBaTh ONACHOCTh BO3JEHCTBHS Ha >KMBbIE OPraHU3Mbl OMNPEIEICHHBIX OPraHUYECKHX Be-
niecTB, moHuMas cMbich nmokazarens [1JK (mpenenpHO AOMyCTUMOI KOHIIEHTPAIIUH ), TOSICHSATH HA TIPUMeE-
pax crnocoObl YMEHBIIIEHUS U MPEAOTBPAIEHUS UX BPEIHOTO BO3CHCTBHUS HA OPTaHU3M YEJIOBEKA;

JUTsT 00YYArONIUXCSl ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBBS: YMEHHE TPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUSI BEIIECTB M XUMHUECKUX SIBICHHI;

JUTSI CIIETIBIX Y CITA0OBUASIIMX O0YUYAIOIIUXCS: YMEHHE UCTIOIb30BaTh PEIbe(PHO TOUECUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 11 3anucu XuMuueckux Gopmyt.

K konmy oOydenus B 11 kinacce mpeMeTHbIE pe3yIbTaThl OCBOCHUS Kypca «O0Ias u HeopraHnuye-
CKasi XUMHUS» OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN: O XUMHYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOU Kap-
THHBI MUPa, POJIM XUMHH B TIO3HAHUU SIBJICHUH MPUPOJIBI, B HYOPMUPOBAHUH MBIIIJICHUS M KYJIBTYPBI JTNY-
HOCTH, €€ ()YHKIIMOHAJILHON IPaMOTHOCTH, HEOOXOAMMOM JIJIsI pEIICHUs MPAKTHYECKUX 3a/1a4d U IKOJIOTH-
YeCKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M TIPUPOTHOM CPEJIE;

BIIQJICHUE CUCTEMOW XMMHUUYECKHUX 3HAHWN, KOTOpask BKJIIOYAET: OCHOBOTIOJATAOIINE TTOHATHS (XU-
MUYECKHI JIIEeMEHT, aTOM, U30TOTl, S-, P-, d- AIEKTPOHHBIE OPOUTAIHM aTOMOB, HOH, MOJIEKYJa, MOJIb, MO-
JSPHBINA 00beM, BaAJIGHTHOCTD, DJIEKTPOOTPULIATEIHHOCTh, CTENIEHh OKUCICHHSI, XUMUYECKasi CBS3b (KOBa-
JICHTHAsI, HOHHAs1, METAJLTUYeCKasi, BOJIOPOAHAs ), KpUCTAININYEeCKas pelIeTKa, THIThl XUMHUYECKHUX PEaKIni,
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pacTBOp, SIEKTPOJIUTHI, HEAIEKTPOIUTHI, MEKTPOIUTUUYECKAS TUCCOLHUAIUS, OKUCIUTENb, BOCCTAHOBH-
T€Jb, CKOPOCTh XMMHUYECKON PEAKIIMN, XUMUUYECKOE PAaBHOBECUE); TEOPUU U 3aKOHBI (T€OpUs IEKTPOIIH-
THUYECKOM auccounanuu, nepuoandyeckuil 3akon .M. MenneneeBa, 3aK0OH COXpaHEHHUsI MacChl BEILECTB,
3aKOH COXPAHEHUS U IPEBPAILECHUS SJHEPTUU NTPH XUMUYECKUX PEAKIMSIX ), 3aKOHOMEPHOCTH, CUMBOJINYE-
CKMI1 SI3bIK XUMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B OCHOBE IOHMMAaHUSI IPUYUHHOCTU U CUCTEM-
HOCTU XMMHUYECKHX SIBICHUH, (DaKTOJOTHUECKHE CBEICHUS O CBOMCTBAX, COCTaBe, MOJYyYeHUH U Oe3omac-
HOM HCIOJIb30BaHUU BaXKHEUIINX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM AESITEIbHOCTH YeJ0-
BEKa;

c(hOPMHUPOBAHHOCTH YMEHHI BBISIBIISITh XapaKTepHbIe MPU3HAKU MOHATUH, YCTAHABIIMBATH UX B3aH-
MOCBSI3b, UCII0JIB30BATh COOTBETCTBYIOLINE IIOHATHS IPU ONMCAHUHM HEOPTaHUYECKUX BELIECTB U UX IIpe-
BpAILICHUM;

c(OPMHPOBAHHOCTh YMEHUN HCIOJIB30BATH XUMHUYECKYIO CUMBOJIUKY JJIsSi COCTaBJICHUS (POpMyII
BELIECTB U YPAaBHEHUN XUMUYECKUX pPeakIuii, cucreMatnueckyto HomeHkiarypy (IUPAC) u tpuBuanbsHble
HA3BaHUS OTAENbHBIX HEOPTaHMYECKUX BEHIECTB (yrapHbIW ra3, yIiIeKUCHbIN ra3, aMMHaK, TamieHas u3-
BECTh, HETAIlIeHasl U3BECTb, MUTHEBAs COJIA, TUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTH YMEHHUI ONIPEIEISATh BaJICHTHOCTD U CTENICHb OKUCIICHUSI XUMUYECKUX dJIEMEH-
TOB B COSIMHEHUAX Pa3IMYHOTO COCTABa, BUJ XUMHUYECKOM CBsI3U (KOBaJIEHTHAs, HIOHHAs, METaJlTn4ecKas,
BOJIOPOJIHAs) B COEAMHEHUSX, TUIl KPUCTANINYECKON PELIETKH KOHKPETHOTO BELlecTBa (aTOMHAas1, MOJIEKY-
JSIpHAsA, MOHHAS, METAJIIMYECKas), XapaKTep Cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COEINHEHUN;

c(OPMHPOBAHHOCTh YMEHUN YCTAHABIMBATh MPHUHAIIEKHOCTh HEOPTaHUYECKUX BEIIECTB MO MX
COCTaBYy K ONpEeIEHHOMY KJIacCy/TpyIIe COeMHEHNH (IIPOCThIe BEIIECTBA — METAJLIBI K HEMETAJLIBI, OK-
CHUJIbl, OCHOBAHMSI, KUCIIOTHI, aM(DOTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUH paCKpbIBaTh CMBICI Nepuoandeckoro 3akona /(.M. Menneneesa u ae-
MOHCTPHUPOBATH €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENFHYIO U IPOTHOCTUYECKYIO (PYHKIIHH;

c(OPMHPOBAHHOCTh YMEHHUM XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE aTOMOB XMMUYECKHX 3Jie-
MeHTOB 1—4 nepuonoB [leproauueckoii cucreMbl xXumMuueckux aieMenToB .M. Menzaeneesa, ucnosb3ys
HOHSTHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIHY, «IHEPTETUUECKUE YPOBHUY, OOBSICHITH 3aKOHOMEPHOCTH U3-
MEHEHUS CBOMCTB XMMHMUYECKHX AJIEMEHTOB M MX COCAMHEHUHN MO nepuoaam u rpynmnam [lepuoandeckon
CUCTEMBI XUMUUeckux 3yemenToB [[.11. MeHnieneena;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) O0IME XUMUYECKHE CBONCTBA HEOP-
TaHWYECKUX BEILECTB PA3JIMUHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE T€HETHUYECKOM CBS3U MEXKIY
HEOPraHWYECKUMH BEIIECTBAMU C TIOMOIIBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUUECKUX PEaKIIUi;

c(hOpMHUPOBAHHOCTH YMEHUS KJIaCCU(DUIIMPOBATH XUMUUECKUE PEAKIINH M0 Pa3IMYHBIM MIPHU3HAKAM
(4yMCcITy ¥ COCTaBy pearupyroluX BELIeCTB, TEII0BOMY 3((eKTy peakiiuu, NU3MEHEHHUIO CTeNIeHEeH OKHCIIe-
HUS 3JIEMEHTOB, 00PATUMOCTH PEaKIIMH, YYACTHIO KaTaau3aTopa);

c(OpPMHUPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUS peaklUil pa3InYHbIX THUIIOB, TIOJHBIE U COKpa-
IICHHbIE YPAaBHEHUS peaklUii HOHHOTO OOMEHa, YUUThIBasl YCIIOBUS, TPU KOTOPBIX 3TU peakLUuu UIYT 0
KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOAUTH PEAKIINH, TTOITBEPKIAIOINE KaueCTBEHHBIN COCTaB pas-
JUYHBIX HEOPTaHWYECKUX BEIECTB, PACHO3HABATH OINBITHBIM ITYTEM HMOHBI, IPUCYTCTBYIOIINE B BOAHBIX
pacTBOpax HEOPraHMUYECKUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CYITHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOI0 OajlaHCca 3TUX peaKLnit;
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c(OPMHPOBAHHOCTH YMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peakiiu OT pa3iny-
HBIX ()aKTOPOB; XapaKTep CMELICHUS XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHELITHETO BO3/ICHCTBHS
(mpunmun Jle [latense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh XUMUUECKUE MPOLECCHI, JIEXKAIHE B OCHOBE IPO-
MBIIIEHHOT'O MTOJTYY€HUS CEPHOM KUCTIOThI, aMMHaKa, a Tak:ke CPOPMUPOBAHHOCTD IIPECTaBICHUN 00 00-
HIMX HAYYHBIX MPUHIUIAX U 9KOJOTUYECKUX MPOoOieMax XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTH YMEHUI POBOIUTH BHIYHUCIICHHSI C UCIIOJIb30BAHUEM MTOHITHS «MaccoBasi OIS
BEIIECTBAa B PACTBOPE», OOBEMHBIX OTHOIICHUN ra30B MPU XUMUYECKUX PEaKIIUIX, MACChl BEIIECTBA WU
o0bema ra3oB IO U3BECTHOMY KOJIHMUYECTBY BEIIECTBA, Macce UM 00bEeMY OJJHOTO M3 Y4aCTBYIOIIHMX B pe-
aKIUH BEIIECTB, TEIIOBOro 3(peKTa peakiy Ha OCHOBE 3aKOHOB COXpPAaHEHHUsI MacChl BEIIECTB, MTPEBpa-
IICHUSI U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOIOATh MTPaBUIIa TIOJIB30BaHUS XUMUYECKOM MOCYA0N U Jabopa-
TOPHBIM 000PYJJOBaHUEM, a TAKXKe MpaBUiIa OOPAIIECHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLIUSAMU
0 BBITIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH MJIAHUPOBATH M BBIMOIHITh XUMUYECKUI SKCIIEPUMEHT (pa3ioKeHue
MEPOKCHUa BOJOPOa B IPUCYTCTBUU KaTaIU3aTOPa, ONPEAECICHUE CPEAbl PACTBOPOB BEIIECTB C TOMOILBIO
YHHUBEPCATHHOTO MHAUKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOM PEeaKINH, peak-
IIUM MOHHOTO 0OMEHa, KaYeCTBEHHBIE PEAKIINK Ha CyIb(art-, KapOOHAT- M XJIOPUA-aHUOHBI, HA KATHOH aM-
MOHMSI, PELICHUE IKCIIEPUMEHTAIbHBIX 3aJ1a4 1o TemMaM «Metamib» u «Hemeramib») B COOTBETCTBUU C
NpaBUIAMU TEXHUKU OE30MACHOCTH NPH OOpAIIEHUH C BEIIECTBAMHU U JIAOOPATOPHBIM 00OPYIOBAHUEM,
IPEJICTaBIISITh PE3YJIbTAThl XUMUYECKOTO FKCIIEPUMEHTA B (pOpME 3arncu ypaBHEHUI COOTBETCTBYIOIIMX
peakuii ¥ GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHUI KPUTUYECKU aHAIM3UPOBATh XMMHUYECKYIO0 MH(OpMaIMIo, modydae-
MYIO U3 Pa3HbIX HCTOUYHUKOB (CPEJCTBA MAaCCOBOM KOMMYHUKalUU, IHTepHET U npyrux);

c(OPMHPOBAHHOCTh YMEHUI COOIIOAATh MPaBUiIa HKOJIOTHUECKU 11eJIecO00pa3HOro MOBEJACHUS B
OBITY U TPYIOBOW NEATETHLHOCTH B IIEJISIX COXPAHEHHSI CBOETrO 370POBbS M OKPYXAIOIIEH MPUPOTHOU
Cpelibl, 0CO3HABaTh ONACHOCTb BO3/JCHCTBUS Ha JKHUBBIE OPraHU3MbI ONPEJECIICHHBIX BEIIECTB, MOHUMAs
cmblca nokasarens [1JIK, nosicHsITh Ha mpumepax crocoObl yMEHbIIEHUS U TPEIOTBPALLICHUS UX BPEIHOTO
BO3/ICIICTBUS Ha OPraHU3M YEJIOBEKa;

JUIs 00YYaIOIIMXCsl C OTPaHUYEHHBIMU BO3MOXKHOCTSIMM 3710POBbS: YMEHUE IPUMEHSATh 3HaAHUS 00
OCHOBHBIX JOCTYIHBIX METO/aX MMO3HAHUS BEIIECTB M XUMHUECKHUX SIBICHUI;

JUISL CTIETIBIX U CTa00BUAALINX 00YYaAIOIIMXCS: YMEHUE UCII0Ib30BATh PElIbe()HOTOUCUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 1u1s 3anucu XuMuueckux Gopmyt.
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3. TemaTnueckoe IVIAHUPOBAHUE ¢ YKAa3aHUEM 1aCO0B,

OTBOAMMBIX HA U3YYCHHUC KaHC)IOﬁ TEMbI

Onucanue Mecta y4e0HOro npeaMeTa B y4eOHOM ILIaHe.

YueOnsbiii mman MAQOY I'mmuazus Ne 104 «Kimaccuyeckasi THMHA3Hs) OTBOJIUT JIJIst 00s13aTeNb-
HOTO U3y4eHusi 6230BOro Kypca XMMHMHU Ha YPOBHE cpefHero obiiero oopazoBanus 68 yacos u3 pac-
yera 1 yac B Hezento npu 34 yueOHBIX HEJIENH.
B xone peanmzaruu paboueil mporpaMMbl UCTIONb3yloTcs yueOHuku u L{OP, yrBepkaeHHBIC
JTUPEKTOPOM T'MMHA3UH.

KoimuecTBo
Kiace HaumeHnoBanue y4eOHOro qaCOB O0mee
npeaMera KOJIHY€eCTBO YacOB
B HeJlesI10
10 kaacc Xumus 1 34
11 kaace Xumus 1 34
HTroro 1/1 68 uacos
TemaTnyeckoe MJIIAHMPOBAHME KYpPCca XUMUM
10 kaacc
Ne HaumeHoBaHue TeM U yPOKOB KonuuyectBo IlepevyeHb O1l1eHOYHBIX POLEAYP
TEMbI YaCOB
1. | Teopust XUMHUYECKOTO CTPOEHUS Op- 1. TIpoBepounas pa6ota Ne 1 «Io-
TFaHUYECKUX COCIUHEHMH. 3 MOJIOTHS U U30MEPUS»
2. | [IpenenbHble yraeBOAOPOAbI —all- 2. Ilposepounas pab6ora Ne 2 «Ho-
KaHbI. MEHKJIaTypa aJIKaHOB»
3. Tlposepounas padota Ne 3 «CBoii-
3 CTBA U MOJIyYEHHUE AJIKAHOBY
3. | HenpenenbHble yrieBoaopoabl (ai- 4. Tlposepounas pabota Ne 4 «CBoii-
KEHBI, AJIKaJIUEHBI, ATKHHBI. CTBa HEIpeNeIbHBIX YIIEBOJIOPO-
4 JIOBY
4. | Apensl 2
S. | [IpupoaHbIe HCTOYHUKH YIIIEBOJO- 5. Tect no TeMe «YTIE€BOIOPOABD)
ponos 3
6. | CriupTsl U pEeHOIbI 6. IlpoBepounas pabora Ne 5
«CnupThl U (HEHOIIBI»
5
7. | Anpaerujibl, KETOHBI U KApOOHOBBIE 7. Ilpaktuueckas pabora Ne 1 «Ilo-
KHCIIOTBHI. Jy4EeHUE YKCYCHOM KHUCIIOTBI M
5 V3y4YEHUE €€ CBOMCTBY»
8. | Cnoxusie a¢pupsr. XKupsl. 8. Ilpaktuyeckas pabora Ne 2 «Pe-
[IEHHE HKCIIEPUMEHTAJIbHBIX 3a-
Jla4 Ha MOJy4eHHE U paclio3HaBa-
2 HUE OPTaHUYECKUX BEIECTB)»
9. | YrieBoabl 2
10. | A3oTcoaepikaiirue OpraHuYecKue Co- 9. TIposepounas padora Ne 6 «CBoii-
eMHEHUS 3 CTBa aMUHOKHCIIOT»
11. | Xumus noimMepoB 10. IIpoepounas pabota Ne 7 «CBoii-
2 ctBa BMCy»
Hroro 34
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11 kiaacce

Ne Tembl HaumenoBanue tem u ypo- | Koanuectso IlepevyeHb O1l1eHOYHBIX POLEAYP
KOB 4acoB
1. BaxHelinme XuMu4yecKkue 1mo- 6 . IIpoBepounas pabora Ne 1 « Pemre-
HATUS U 3aKOHBI HUE 3a71a9»
. IIpoBepounas padota Ne 2 «Ilonoxe-
nue snementa B IIC u crTpoenue
aTomay
02 Crpoenue BemecTna 3 [Ipoepounast pabora Ne 3 «Buapl
XUMHUUYECKOH CBSA3H U TUIIbI KpUCTAJI-
JIMYECKUX PEIIETOK)

3. XUMUYECKUE PEAKIIUU 3 [IpoBepounas padora Ne 4 « Oxuc-
JIUTEIbHO-BOCCTAHOBUTEIIBHBIE pe-
AKLAN»

4. PacTtBopHI 7 5. Ilpaktuueckas pabora Ne 1
«IIpuroroBiieHHE pacTBOPOB C
3a/IaHHOW KOHLIEHTpaluen»

6. IlpoBepounas pabora Ne 5 «Pe-
aKIMd MOHHOTO OOMEHa

S. DNEKTPOXUMHUUECKHE peaK- 3 7. llpoepounass pabGota Ne 6

UU «DNEKTPOIIU3»
6. Merasuibl 6 [IpoBepounas pabora Ne 7 «O630p
METaUIOB A-TpylIl NEPUOINYECKON
CUCTEMbI XUMHUYECKHUX 3JIEMEHTOBY»
[IpoBepounas padora Ne 8 «O630p
MeTauioB B-rpynn nepuoanyeckoin
CUCTEMbI XUMHUYECKUX 3JIEMEHTOB.»
10. KonTtponpHast pabGora Ne2 1o
TeMe «MeTauib
7. Hewmeranmnsl. 4 11. Ilpaktuueckas padora Ne 2 «Pe-
['eHeTnyeckas cBsi3b Heopra- IIEHHE SKCIIEPUMEHTAIIBHBIX 3a-
HUYECKUX U OPraHUYECKUX Jad 110 TCME «MeTaisl 1 HEMe-
BEILECTB. TaJIbD».
Hroro 34 yacos
IHoypouHoe muiIaHUpPOBaHUE
10 kxace
Ne HanmeHoBaHMe TeM U YPOKOB Heperers OUCHOMHEIX
npoueayp
BBoanbliii uHcTpyKTakK 10 Th.
1 Tema 1. Teopernyeckue 0CHOBbI OPraHMYECKON XUMHUH
| Teopus cTpoeHus opraHuueckux coenquuenuii A. M. bytie-
poBa
5. OneKTpOHHas NMpUPOJa XMMHUYECKHUX CBS3€H B OPraHMYECKHUX
COEJTMHEHMSIX.
. IIpoBepounas pabdora «Io-
3. | Knaccuduxanust opraHn4eckux coelMHeHUN
MOJIOTHSI U U30MEPHSI»
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Tema 2. IlpenesbHbIe YIJI€BOJAOPO/bI (AJTIKAHBI)

4. CrpoeHue asnikanoB. HoMeHknatypa u n3omepusi.
5. | CaoiicTsa ankanos. [lonyueHue u IpuMeHeHue Iposepounas padora «Ho-
MEHKJIaTypa aJKaHOB)
6 Pemenue 3amau Ha HaXOXA€HUE MOJIEKYISIPHONH (POPMYJIIBI Ta-
" | 3000pa3HOro yriesoaopoaa
- Tema 3. HenipenejbHbIE YIJIEBOIOPO/bI
" | Auikensl. I3omMepus 1 HOMEHKIIATYpA.
8. | CBolicTBa aJIKEHOB M UX IPUMEHEHHUE.
. [IpoBepounas pabota
9. | Anxaauensl. [IpuponHblil Kayayk «CBONCTEA AIKCHOBY
10. | Anxkunbl. CBOMCTBA allETHIICHA U €r0 IPUMEHECHHE
11. Tema 4. ApomaTnyecKne yrjieBoJ0po/bl (apeHbl)
benzon. Ctpoenue, CBONCTBA, MPUMEHECHHUE
12. | 'omosoru OeH3ona.
Tema 5. IlpupoaHbie HCTOYHUKHU YIJI€BOAOPOI0B
13. | IlpupoaHslii u monyTHbIe HE(QTAHBIE I'a3bl, KX COCTAB U IIPUMeE-
HEHUE
14. Hedtp n HedTenpoaykTel. CriocoObl nepepaboTku HeTH
15. Hmozoean konmponvhas paboma no meme «Yeneeooo- Korrponbhas pabora Ne 1
PoOobLy
KHUCJOPOACOAEPKAIIUE OPTAHUYECKHUE COEIUHEHUA
16. | Tema 6. CniupThl M PEHOJIBI
OaHOAaTOMHBIE NPEAEIbHbIE CIIUPTHI.
17. | CpoiicTBa 0JIHOATOMHBIX TIPEACIBHBIX CIUPTOB, OJTYUYCHHUE.
18. | MHOrOaTOMHBIC CIIUPTHI.
19. | Ctpoenue, cBolicTBa 1 IpUMEHEHHE (EHOIIA
I'eneTndeckast cBsizb cIUpTOB M (heHONA C yriaeBogopoaa-mu. | [IpoBepounas pabora
20. | Pemenue 3a1a4 M0 XMMHYECKUM YPaBHEHHSM IPH yCIOBHH, | «CIUPTH: HOMEHKJIATypa U
YTO OJIHO U3 pEarnpyrolirx BEIIECTB JaHO B U30BITKE CBOMCTBa»
Tema 7. Anbaernabl, KETOHbI, KApOOHOBBIC KHCJIOTHI
21. | Anpaerunpl. CBOWCTBA, MOJTydYeHHE W IPUMEHEHHE (opMalib-
JIeTH/1a ¥ alleTallbJeTu1a
22. | KapOOHOBBIE KHCIIOTHI.
23. | CpoiicTBa KapOOHOBBIX KHCIOT. [lomydeHne u npuMeHeHne
24 | Mlpaxmuueckan paboma Nel Pemenne dKCHEPUMEHTATBHBIX TpaxTiueckas pabota Nel
3aJla4 Ha Pacro3HaBaHWE OPraHUYECKUX BEILECTB.
I'enernueckas cBs3b KAPOOHOBBIX KHCIIOT C APYTUMU KJIacCaMH
25 | OPTaHMYECKHX coequHEeHMN. Penenne 3a1au Ha onpeneseHne
MaccoBOW MM 0OBEMHOM J10JIM BBIXOJIAa MPOIYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOYKHOTO
26. | Tema 8. Cnoxusbie 3¢pupbl. Kupsbi. CiioxxHbBIC YQHPHI.
27. | Kuper. CpotictBa. [IpumeHenue.
Tema 9. YrieBoanbl
28 | ['moko3a u caxapo3a. CTpoeHHe MOJICKYJIBI TITIOK03bI. CBOM-
CTBA IJIFOKO3bI M Caxapo3bl, UX IPUMEHEHHE
29 | Kpaxman u nemntonosa. CBONCTBa, IPUMEHEHHE
30 Ilpakmuueckaa padoma Ne2 Penienne >KCEepUMEHTAITBHBIX TMpaxTrucckas pabora Ne2

3aa4 Ha NOJYUYCHUC U PACTIO3HABAHUC OPraHUYCCKUX BCIICCTB

22

MyHummaisHOe aBTOHOMHOE 001ieobpa3oBarensHoe yupexaenue I mvuasus Ne 104 «Knaccndeckas THMHA3HS»
Pabouas mporpamma cpemHero oomiero 00pa3oBaHus MO0 XUMHH




Tema 9. A3orcoaep:kaiue opraHuvdecKue coeTHHeHUus

31 .
Awmunbl. CBOMCTBa. AHUJIUH.
32 | Amunokwuciotsl. CBoiicTBa. [IpiMeHeHne
. [IpoBepounas abora
33 | benku. CocTaB, CTpyKTypa, CBOICTBA. DOBCP p
«benaku. AMHUHOKHUCIIOTBI»
Tema 11. Xumus noJuMepoB.
34
[Tonsitue o BMC. [Tonustunen. [lonunponumnex.
35 CuHTeTHYeCKHe KaydyKd U CHUHTETHYecKHe BoJIokHa. Pacmo-

3HaBaHUC IJIaCTMACC U BOJIOKOH
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11 kiacce

IlepeyeHb OLIEHOYHBIX

Ne HaumeHnoBanme TeM U ypOKOB
npoueayp
Beoansbrii nacTpykTaxk no Th.
1. Tema 1. Baxueiimine xXuMmuyecKkue NOHATHA U 3aKOHBI ATOM. XU-
MHYEeCKHM 31eMeHT. M30tonsl. [IpocThie U ClI0KHBIE BENIECTBA.
3aK0H COXpaHEHHUS MacChl BEIIECTB, 3aKOH COXPaHEHUS U IIpeBpallie-
P THSETE, p peBpatit [TpoBepounas padora Ne 1
2. HUS SHEPTHUHU NPH XUMUYECKUX PEAKLHUSIX, 3aKOH TIOCTOSHCTBA CO-
«Penrenue 3amau»
CTaBa.
[leproamueckunii 3aK0H U IEPUOANYECKAs CHCTEMAa XUMHYECKHX dJIe-
3 meHToB /l. 1. MenaeneeBa. Pacnipenenenne 3€KTpOHOB B aTOMax
’ 3JIEMEHTOB MaJbIX MIEPHOIOB
4 Pacmipenenenre >neKTpPOHOB B aTOMaX AJIEMEHTOB OOJBIINX MTEPHO-
’ JTIOB.
[TonoxxeHne B mepuoguvecKoil cucTeMe BOJ0pO/a, JaHTaHOUIOB, aK [Tposepounas pabora N 2
5 p pora, ’ «Ilonoxenue snementa B 11C u
TUHOWIOB M UCKYCCTBEHHO MOJTYYCHHBIX JIEMEHTOB.
CTpPOEHHE aTOMay»
6. BaneHTHOCTh W BaJICHTHBIE BOBMOKHOCTH aTOMOB.
7 Tema 2. CTpoenue BelecTBa
: OCHOBHBIE BUIbl XUMUYECKOU CBI3U
8. Mertamndeckas cBsA3b. BonoponHas cBs3b
. [MpoBepounas pabGora Ne 3
Tuns! KpUCTATNIMIECKUX PEIIETOK U CBOMCTBA BemlecTB. [[prauHb! N
«Bumbl XMMHUYECKOW CBSI3U W
9. MHOT000pa3us BEUIECTB: U30MEPHUs, TOMOJIOTHS, alNIOTPOIUS, U30TO-
s THUTIBI KPUCTAIUTHIECKHUX pelle-
) TOK»
10 Tema 3. Xumu4yeckue peaxkiuun
’ Knaccudukanms XUMMUYECKUX PEaKIUi.
[IpoBepounast pabora Ne 4 «
11. CKOpOoCTh XUMHUECKHX peakiuii. KaTamms. OKHCIUTETFHO-BOCCTAHOBH-
TEJBHBIC PEaKITIH)
12. XVMHUYEeCKOe PAaBHOBECHE U YCIIOBHS €r0 CMEIeHHS.
13 Tema 4. PacTBopbI.
’ JlucriepcHble CHCTEMBI.
14. Crioco0nb! BbIpa)kKeHHsI KOHIIGHTPAIMK PAaCTBOPOB
[Mpaktuueckass pabora Ne 1
IIpakTuyeckas padora Nel «IIpurorosiieHne pacTBOPOB C 3a7aH-
15. . N N «IIpuroroBneHue pacTBOPOB C
HOW MOJISIpPHOHM KOHIICHTpaIen) . .
3aJJaHHOW KOHIICHTpAIHEH»
16. OnexTponuTuieckas auccormanys. BogopoaHslil mokasaress.
17 Peaxiun nonHoro oomMena [IpoBepounas pabora Ne 5 «Pe-
’ aKIIMU MOHHOTO 0OMEHay
18. ['upoan3 opraHu4ecKUX U HEOPTraHWNIECKUX COCAMHEHUIN
19. Konumponvuasa paboma Nel no memam 1-4
20 Tema 5. DIeKTPOXUMUYECKHE PeaKIHU
’ Psini cTaHIapTHRIX TOTEHITMATIOB
21. Koppo3sus metannos
[IpoBepounass pabora Ne 6
22. DNeKTpoIu3 POBEP p
«DJIEKTPOITTU3»
23 Tema 6. MeTtananbl
) OO11as xapaKTepUCTHKA U CIIOCOOBI MTOJYUYESHHUSI METAJIJIOB.
24. 0O0630p MeTayuIoB rIaBHBIX MoArpyni (A-rpynm) .
00630p MeTaIOB MMOOOYHBIX TOATPYT (B-Tpymm) mepuoandeckoit 1. IIpoBepounas pabora Ne
25 CHCTEMBI XUMHUYECKHX 3JIEMEHTOB (Me/Ib, IMHK, TUTAH.XPOM). 7 «O030p MeTamuoB A-rpymi

HepHOHquCKOﬁ CHUCTCMBI XU-
MHYCCKHUX DJICMCHTOB))
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26. 0630p MeTamioB MoOOYHBIX oArpym (B-rpymm) nepuogugeckoi
CHUCTEMBI XUMHUYECKHX 3JIEMEHTOB ( JKeJI€30, HUKEJb. TUIATHHA).
OKcuabl ¥ THIPOKCHIBI METAIITIOB. [Ipoepounass pabora Ne 8
«00630p MeTamos B-rpynm ne-
27. PUOINYECKON CUCTEMBI XUMHU-
YECKUX DIIEMEHTOBY»
28. Konumponvuasn paboma Ne2 no meme «Memanity
29. Tema 6. HemeTanbl
0630p cBolicTB HeMeTamI0B. CBOWCTBA TUMMYHBIX HEMETAJLIOB.
30. Oxcupl HEMETAJUIOB M KHCIOPOICOEPKAIINE KUCIOTHI.
31. BonopoaHsle coeTMHEHNSI HEMETAJLIOB.
3. [Ipaktuueckas padota Ne 2 «Penienue sKkcriepuMeHTATBHBIX 3a7ay 110 TpaxTiieckas pabota Ne 2
TeMe «MeTalibl 1 HeMETaJUTbD,
33. I'eHeTnueckas CBsI3b HEOPraHUYECKUX U OPTraHMYECKHUX BELIECTB.
34. XuUMHUS U KU3Hb

25
MyHuIHIIaaIpHOEe aBTOHOMHOE 001meo0pa3oBatensHoe yuapexaenne [ mmuasust Ne 104 «Knaccudueckasi THMHA3HUS)
Pabouas mporpamma cpemHero oomiero 00pa3oBaHus MO0 XUMHH




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 596990994803086506579248006215582562839235036870
Braneney FanuMoea TaTeAHa MuxainoeHa

OeidcTerTened C12.11.2025n0 12.11.2026
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