DN: OU=[upektop, O=MOY MapTeHuTcKas wkona um. asaxabl epos
CoseTckoro Cotosa 'peyko, CN=Jlyct AneHa AnekcaHaposHa, E=

[ ﬂUKyMEHT "DHHMCAH ] school5_Alushta@crimeaedu.ru
3 0

_"EKTPOHHO“ "Dﬂ""cb OcHoBaHue: S noaTBeEpXKAa 3TOT AOKYMEHT CBOEN Y0CTOBEPSIOLLEN
NOANMCbLIO
[ara: 2024.10.20 14:10:40+03'00"

MYHUIIMITAJIBHOE OBIIEOBPA3OBATEJIBHOE YUYPEX/IEHUE
«ITAPTEHUTCKAS IIKOJIA UMEHHU JABAXK/bI 'EPOSA COBETCKOI'O COIO3A
AHAPEA AHTOHOBHUYA I'PEYKO» I'OPOJA AJIYHITHI

PACCMOTPEHO COI'ZTACOBAHO YTBEPXJIAIO
Ha 3aceganuu LIMO 3amecTUTeNb TUPEKTOpa Jupektop
yunuteneil ectectBeHHO- MOV «llaprenutckas MOY «llaprenurckas
MaTeMaTUYeCKOro LMKIa  [IKOJIA MM. ABaXKAbI ['epost  mikosa UM. aBaxabl ['epost
[IpoTokomn ot Coserckoro Coroza A.A. Coserckoro Coroza A.A.
«26» aBrycra 2024r. I'peuxo» ropoga Amywtel  ['peuko» ropona AJrymirsl
PykoBogutens [IIMO «27» aBrycra 2024r
A.A. Jlycr
JLIO.Crapuenko O.B. Capuyk [IIpuxka3 or «30» aBrycra

2024 r. Ne 328

PABOYAS ITIPOI'PAMMA YUEBHOI'O ITPEJIMETA
«XHUMMUS»
(CootBetcTtByeT DenepanbHO 00pa30BaATEIHLHOM MMPOTPAMME CPEAHETO 00IIero 00pa3oBaHus,

yTBEPKACHHOM nprkazoM Munuctepersa npoceuieHust PO ot 18.05.2023 r. Ne 371)

Cpok peanuzanuu — 2 rojia
CocraBui :

KoBTyn MHHa AnekcanapoBHa
y4uTeIh OMOJIOTUN

nrt. [Taprenur, 2024 roa



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMUHM Ha YPOBHE CpPEeIHETO 00Iero oopa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii @eneparum,
TpeOoBaHUIl K pe3ylnbTaTaM OCBOCHHUs (penepalbHON 00pa30BaTeIbHON MPOTPAMMBI CPEIHETrO
obmero o6pazoBanus (POIl COO), mpencraBineHHbIX B DenepaqbHOM TroCyIapCTBEHHOM
obpazoBatensHoM cranaapre COO, ¢ yuérom Konuenmuu mnpenogaBaHusi y4eOHOTO mpeamera
«Xumusi» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit @enepanuu, peaau3yrONIMX
OCHOBHbIE 00pa3oBaTeIbHbIE IMPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CrpaTerun pa3BUTHUS
Bocriutanus B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsbkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOJOB K pa3paboTKe MNporpaMMmbl MO XUMHH, K OINpEIelIeHHI0 o0Ien
CTpaTeruv 0O0ydeHus, BOCIIMTAHUS U PAa3BUTUSL OOYUarOIIUXCS CPEACTBAMU Y4eOHOro mpeamera
«Xumus» aas 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABMJIM KOHIENITYaJbHbIE MOJOXKECHHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH Ii€Jiel, COJep)KaHUs, pe3yibTaToB OOy4YeHUs U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, [OJy4yaeMO€ BBIIYCKHUKaMU  001eo0pa3oBaTeIbHON
OpraHM3aliM, SBISIETCd HEOThEMJIEMOM YacThl0o UX oOpa3oBaHHOCTH. OHO  CIYXKUT
3aBepLIAONIMM 3TallOM peaju3aluyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJOCTHON cHucTeMe XHMHYECKOro oOpa3oBaHMs. OJTH LEHHOCTU
KacaloTcsl TO3HAHUSI 3aKOHOB MPHUPOJbI, (hOPMUPOBAHHMS MHUPOBO33PEHHSI M OOILEH KyJbTYphl
YenoBeKa, a TaKkKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0pOBBIO U
IpUpoIHOM cpene. Peanusyercs xuMuyeckoe oOpazoBaHue 00y4arOUIMXCsS HA YPOBHE CPEIHEr0o
o0uiero oOopazoBaHusi CpeACTBaAaMH y4eOHOro mpeaMera «XUMUs», COJAep:KaHUE U MOCTPOEHHUE
KOTOPOTO ONpEJEJICHbl B MpPOrpaMMe 0 XUMHUU C Y4YETOM CHeUU(PUKHA HAYKH XUMHH, €&
3HAa4YeHHUs B MIO3HAHUM MPHUPOJIBI U B MAaTEpPHAIbHOM KU3HU OOLIECTBA, a TAK)XKe ¢ y4ETOM 00LIUX
Heseil ¥ NPUHIMIIOB, XapaKTEPU3YIOINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HayK UIPaeT 0cOOYI0 POJb B COBPEMEHHOM
[UBWJIN3AIMH, B CO3JaHUU HOBOW 0aszbl MaTepHalbHOU KyJbTypbl. OHa BHOCHUT CBOH BKJIaa B
(dopMHpOBaHUE PAIIMOHATFHOTO HAYYHOTO MBIIUICHUS, B CO3[JaHHUE IIETIOCTHOTO MPEICTaBICHUS
00 OKpy:KarollleM MUpPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKA, KOTOpoe GOpMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPY’KAIOIIEro MUPA, OCO3HAHUS B3aUMOCBSI3U
MEX]y CTPOCHUEM BEIECTB, MX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU IPUMEHEHUS.

TecHo B3aMMOAEWCTBYST C JAPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHs CTaja
HEOTHEMJIEMON YacThl0 MHUPOBOW KYJbTYphl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TpyJa U
KU3HU Kakaoro ujeHa oOuiectBa. CoBpeMeHHash XUMHS KaK Hayka co3WjJaTelbHas, Kak Hayka
BBICOKMX TE€XHOJIOT'MI HaIpaBiieHa Ha pelIeHHe INTOOANbHBIX MPOOJeM yCTOHUYMBOTO pa3BUTHUS
YeJIOBEYECTBA — CHIPbEBOM, DHEPreTHUECKOHN, TNHINEBOH, JKOJOTUYECKOW O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBHM ¢ OOHmIMMH IIENIMU M TPUHIUIAMH CPEIHEro ooiero oodpazoBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccsl, 6a30BbIil YPOBEHb H3YUEHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOyYaromuxcs, HEOOXOAMMYIO UM st
BbIPAa0OTKH MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B KH3Hb COLMYMa,
MPOAOHKEHNS 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.



CoCTaBIAOMIMME TIpeaMeTa «XUMHUSD SBISIOTCS 0a30Bble Kypchl — «OpraHnuueckas
xuMus» 1 «OO0Ias 1 HEOPraHUYECKask XUMHUS», OCHOBHBIM KOMITOHEHTOM COJICpKaHUsI KOTOPBIX
SBIISIIOTCS OCHOBBI 0a30BOM HayKU: CHCTEMa 3HAaHUH MO0 HEOPTaHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUH U3 00UIel XUMHM) U OpraHndeckor XuMuu. @opMHUpOBaHUE JTaHHOW CHUCTEMbI 3HAHHM
Ipy M3YyYECHHH TMpeaMeTa O00ecreyrMBaeT BO3MOXHOCTh PACCMOTPEHHUS BCErO0 MHOT000pa3us
BEIIIECTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB ¥ TCOPUH XHUMUH.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xumus» u «OO01as 1 HeopraHudeckas
XUMUS» chopMEpoBaHa B IporpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO TMOJXOAa K M3yYEHHUIO
y4eOHOro Marepuaiga W OO0yCIIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHWN Ha
ONpeAcEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCA Ha YPOBHE KIIACCUYECKOW TEOPHUM CTPOCHHUS OPraHUYECKUX COCAUHEHUM, a
TaKKE€ HA YPOBHE CTEPEOXUMHUYECKHUX M JJIEKTPOHHBIX NPEACTABICHUN O CTPOCHHUM BEIIECTB.
Ceenenust 00 W3ydaeMblX B Kypce BEHIECTBAX MAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJIOB IO
CJIOKHBIX OHOJIOTMYECKH aKTHBHBIX COCIMHEHHH. B Kypce OpraHMueckod XUMHUHU IOJIyYaroT
pa3ButHe cPOpPMHUPOBAHHBIE HA YpPOBHE OCHOBHOIO OOIIEero oOpa3oBaHUsl MEpBOHAUYATILHBIC
MPEJICTABICHUS O XUMUYECKOU CBSI3H, KJIACCH(PUKAIIMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCUIMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOU PEAKIUH.

[Tox HOBBIM YIJIOM 3peHHS B TIpeAMETe «XHUMHsS» 0a30BOTO YPOBHS pacCMaTpUBACTCS
M3YYCHHBII Ha YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHMsS TEOPETHUYECKH MaTepuanl u
(akTOIIOTHYECKUE CBEJCHHS O BEIISCTBAX M XMMHYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mmas 1 HeopraHWYeCcKass XUMUs» OO0yYarOIIMMCS TPEIOCTABISETCS BO3MOXHOCTh OCO3HATH
3HAYCHHE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX M METOJOJOTHYSCKUX ITO3UIINH,
rIy0Ke MOHSATh HMCTOPUYECKOE H3MEHEHHe (YHKIMH STOro 3akoHa — OT oboOmiaromieit 1o
OOBACHSIOLIEH U TPOTrHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKXKE 0 XUMHYECKHUX PEAKIHUSIX, UX CYIHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsiercss B kKypcax 10 w11 KiaccoB aieMEHTaMH COJACpP)KAHUS, HMEIOIIUMU
KyJIbTYPOJIOTHUECKH M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aMMOCBSI3M XHMHUU C JPYTHMH HAayKaMH, PacCKpbIBalOT €€ pojb B IO3HABATEIBHOH U
MPAKTUYECKON JIEATETbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIIMTAHHMIO YBAXXEHUS K IPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUH U MPAKTUYCCKUX MPUIOKESHUH XMMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSI3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO U NMPUMEHATh €€ NIl MOIMOJHEHUS] 3HAHUM, perieHus
MHTEJJIEKTYJIbHBIX M 3KCIEPUMEHTAJbHBIX MCCIEI0BATEIbCKUX 3a7ad. B 1enoM coaepxaHue
y4eOHOT0 TIpeIMeTa « XUMUs» TaHHOTO YPOBHS M3YUYEHUS OPUEHTHPOBAHO HAa (GOPMUPOBAHHUE Y
00y4JaromnXCcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TIOHUMaHUsI GUIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE SMHCTBO HEOPTAaHUYECKOTO W OPTAaHMUYECKOTO MHPa, 00YCIOBICHHOCTh CBOHCTB
BEIIIECTB UX COCTABOM U CTPOECHHUEM, TO3HABAEMOCTh TPUPOIHBIX ABICHUN MMYyTEM SKCIEPUMEHTA
W pelieHus TPOTUBOPEYMH MEXTy HOBBIMH (aKTaMH M TEOPETUYECKHMH IPEAINOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUU B PEIICHUH HKOJIOTMUYECKUX MPOoOJieM, a Takxke mpodiieM cOepeskeHus
DHEPreTUYECKUX PECYPCOB, CHIPbS, CO3aHUS HOBBIX TEXHOJIOTUA U MAaTEPUAJIOB.

B mnnanme pemeHus 3amad  BOCTIMTAHHS, Pa3BUTHS M CONUAIM3ANUHA  OOyYaIOUTUXCS
MPUHATHIE TPOrpaMMONM MO XUMHHU TMOJXOJbl K OMNPEACIICHUIO COJIEPKAHUSI U TOCTPOECHUS
npeaMeTa mpeaycMaTpuBaloT (OPMUPOBAHHE YHUBEPCAIBHBIX yUEOHBIX JIEHCTBUN, MMEIOIINX
0a30BO€ 3HAUCHME /IS PA3JIMYHBIX BUAOB JCSITEIBHOCTU: PELIEHUs MPoOIieM, MOKCKa, aHAIN3a U



0o0paboTkn wH(pOpMaIUK, HEOOXOMUMBIX IS TPHOOPETEHUS ONbITA NPAKTUYECKOH U
HCCJIEIOBATENBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEeH Ba)KHOE MECTO B MIO3HAHUU XUMUHU.

B nmpakTtuke npenogaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, TaK U
Ha yYpOBHE CpeaHero oomero oOpa3oBaHMs, TNPU  ONPEACICHUHM  COAEPIKaTeIbHON
XapaKTepUCTUKU LeJiell M3y4yeHHUs TpeAMETa HampaBiICHUEM IE€PBOCTEIIEHHOW 3HAYUMOCTU
TPaIWLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XHUMHYECKOW HAyKu Kak o0mnactu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOW JESITENbHOCTH 4YeloBeKa M KaK OJHOro u3
KOMIIOHEHTOB MHpPOBOM KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOM MOAXO0d K
OIIpe/IeNICHUIO LeJIel N3YUYEeHUs IIPeIMETa SBJISIETCS BIOJIHE OIPABIaHHBIM.

CornacHo NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMHU HU3Y4YEHHs IpeaMmeTa «XUMHS» Ha
6a3zoBoM ypoBHe (10 =11 xi1.) siBASIFOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHUW KaK BaKHEHIIEeW cocTaBisomen
€CTECTBEHHO-HAy4YHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeXKAT KJIIOUEBbIE MOHATHS,
(yHIaMEeHTaNbHbIE 3aKOHBI M TEOPUH XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHUE H
MMOHUMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHWI MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJICHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakuuil, HeOOXOIUMBIX ISl MPUOOpPETEHUsI YMEHUII OpUEHTUPOBATHCS B
MUpE BELIECTB U XUMUYECKUX SIBICHUH, UMEIOIIUX MECTO B MIPUPOJIE, B IPAKTUUECKOH U
MOBCEIHEBHOMN JKU3HU;

® Dpa3BUTHE YMEHHH U CIIOCOOOB JAEATENbHOCTH, CBS3aHHBIX C HAONIOJCHHUEM H
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWil 0e301acHOro
oOpareHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapaKTEpUCTUKA LIeJeil U 3a7a4 U3y4YeHHUs MpeaMeTa B
OporpaMMe 1o XMMUHU yTOUYHEHa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMU
B cHcTeMe cpemaHero oOmiero obpaszoBanusi. CeromHs B MPENOJaBAaHUU XUMHH B OOJbIICH
CTENEeHH OTAAETCS NPEANOYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJep)KaHusd OOydeHus,
OpUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA 0OIIe00pa3oBaTeIbHOM  OpraHU3alllu,
BJIAJICIOIIEr0 He HAaOOpOM 3HaHM, a (YHKIMOHAJIBLHONH IPaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSMHU aKTHBHOTO TOJYYEHUS 3HAHWHA W MPUMEHEHUSI UX B PEabHOM >KU3HU ISl PEUICHHS
MPAKTHYECKUX 3ajad.

B cBs3u c oTUM Tnpu U3ydeHHH TMpeaMera «XHUMHsSD JAOMUHHUpYIOLEe 3HAUYCHHE
nproOpeTaroT TaKKue LeNu U 3aJ1a4H, KakK:

afgantanus oOydYarolMXCsi K  YCJIOBHUAM JIMHAMUYHO  DPAa3BUBAIOLIErOCs  MHUDA,
dbopMUpOBaHHE MHTEJUIEKTYaJbHO pAa3BUTONW JIMYHOCTH, TOTOBOM K caM000pa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHUIO TPAMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX PUMEHEHUEM;

dopmupoBaHne y OOYYarOIIMXCS KIIOYEBBIX HABBIKOB (KITIOUEBBIX KOMIIETEHIIHIA),
MMEIOLINX YHUBEpCAIbHOE 3HAUCHUE /ISl Pa3IMYHbIX BUJIOB JIEATEIBHOCTH: PEIICHUs MPOOIIeM,
MOWCKa, aHanmm3a W O00paboTKM WHGOPMAIMH, HEOOXOIUMBIX MJII MPHOOPETEHUS OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHWU XMMMH, a TAKXKE JUIS OLIEHKHU C
MO3UINI 3KOJIOTNYeCKO 0€30I1aCHOCTH XapaKTepa BIMSHMS BEIIECTB U XUMUYECKHUX MTPOLIECCOB
Ha OpPraHu3M YeJOBeKa U MPUPOJIHYIO CPENy;

pa3BUTHE MO3HABATEIBHBIX UHTEPECOB, MHTEIIEKTYyaIbHBIX U TBOPUYECKUX CIOCOOHOCTEMH
00yyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO INPHOOpeTaTh HOBbIE 3HAHUS 10 XUMHU B
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COOTBETCTBUH C KM3HEHHBIMHU IMOTPEOHOCTSMH, UCIIOIB30BaTh COBPEMEHHBIE HH()OPMAITHOHHBIE
TEXHOJIOTUH JUTsI TIOMCKA M aHAIN3a YIeOHOH ¥ HayYHO-TIOMYJIIPHON MHPOPMAIIUH XUMHUYECKOTO
COJICPKAHHS;

(dbopmMHpOBaHUE U Pa3BUTHE Y 0OYYAIOUIMXCS aCCOL[MATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJIIOIaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHUH U TIPOBEICHIUH XHMHUYECKOTO SKCIIEPHIMEHTA;

BOCIIUTaHHE Yy oOOydarommxcs yOeKIEHHOCTHM B TIyMaHHUCTUYECKOHW HalpaBIEHHOCTH
XUMHH, €€ BaXHOW pOMM B  PEHICHWHM [IIOOAJIbHBIX  MPOOJIEM  PalOHAIBLHOTO
NPUPOAONOIH30BAHUS, TIOMOJHEHNUSI YHEPreTUYECKUX PECYpPCOB W COXPAHEHHS IPHPOTHOTO
pPaBHOBECHsI, OCO3HAHMS HEOOXOTUMOCTH OCpPEKHOTO OTHOIICHHS K MPHUPOJIE H CBOEMY
3JI0pPOBBIO, & TAKXKE MPUOOPETEHUS OIBITA UCIIOJIB30BAHUS MOTYYCHHBIX 3HAHUU ISl TIPUHSATHUS
IPaMOTHBIX PEIICHUN B CUTYAIIUSAX, CBSI3aHHBIX C XUMUYECKIUMH SIBIICHUSIMU.

B ydeOHOM maHe cpemHero oOmiero oopa3oBaHUsl MpeaMET «XHUMHUs» 0a30BOTO yPOBHS
BXOJIMT B COCTaB MPeIMETHOH 00sacTu « EcTecTBEeHHO-HAYYHBIEC TPEIMETHI.

OO1ee 4ncino 4acoB, OTBEAEHHBIX Ul M3Y4YCHUS XUMHHU, HA 0a30BOM YpOBHE CPEIHEr0
obmrero obpaszoBanusi, cocrapisger 68 yacoB: B 10 knacce — 34 uvaca (1 ywac B Hexpeno), B 11
kiacce — 34 gaca (1 gac B Hezeio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKAA XUMUA

TeopeTnyeckne 0CHOBbI OPraHU4eCKO XUMHH

ITpenMer opraHMuYecKoil XUMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B IOJyYECHUU
HOBBIX BEIIIECTB U MaTepUajoB. Teopus CTpOeHUs OpraHuueckux coequHenuii A. M. bytneposa,
e€ ocHOBHbIe MoJIoKeHUA. CTpyKTypHbIe (DOpPMYJIBI OpPraHUYECKUX BellecTB. ['omororus,
n30MepHsd. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSX — OAMHAPHBIC U KPATHBIE CBSI3H.

[lpencraBnenne o  kiaccudukauum  opraHudeckux  BemiectB.  HomeHnknarypa
OpPraHMYECKUX COEJIMHEHHH (CHUCTeMaTHuecKas) M TpHUBHMAJbHbIC HAa3BaHMA Ba)KHEHIIUX
IIPEJICTaBUTENIEH KIIACCOB OPraHUYECKHUX BEIIECTB.

OKCrepUMEHTAJIbHbIE METO/Ibl M3YUYEeHMs BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHalaMH Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpPraHMYECKHUX BEIIECTB, HAOJIOJEHHE U ONHMCAaHUE JAEMOHCTPALIMOHHBIX OIBITOB IO
NPEBPAILCHUIO OPTaHUYECKUX BEIIECTB IPH HarpeBaHUH (TUIaBJIeHUE, OOyTIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psia. Meran m 3TaH — mpocrenniue
IpPEJCTaBUTENIN AJIKAHOB: (PU3MUECKME M XHUMHMYECKHE CBOICTBa (peakuUuu 3aMelleHHs U
TOpPEHUS ), HAX0XAEHNUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUIN pAll. DTHIIEH U MPOMUIEH — MPOCTEUIINe
IPEJCTaBUTENIN AJKEHOB: (U3MYECKHEe M XHUMHUYECKHE CBOICTBa (peakuuMu TUAPUPOBAHMS,
raJIOT€HUPOBAHUS, THIPATAllMK, OKUCIICHUS U TIOJMMEPU3ALIMHN), IOITYYEHUE U IPUMEHEHNUE.

Anxanuensl: Oytaguen-1,3 u MetunOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanun). [loayueHne cMHTETHYECKOTO KaydyKa U Pe3UHBI.

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKMH psa. ALETHIeH —
NPOCTEUIINI MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHe U XUMUYECKHE CBOMCTBA
(peakuuy TMIpUPOBAHUS, FAJIOr€HUPOBAHMSI, THApaTalli, TOPEHMSI ), IOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MYECKUE U XUMHUYECKHE CBOMCTBA (peakiuu
rajJJoreHUpOBAaHUSI U HUTPOBAHUSA), IMOJIyu€HHE WM TNpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue CeolUCmea (peaKyuu 2aio02eHUpoSanus U HUMpPOBAHUs), NOTyUeHue U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJJISKAIIMMH K Pa3JIMYHbIM KJIacCaM.

[TpupoaHble UCTOUHUKH YIIeBOAOPOJOB. [IpupoHbIil ra3 U MOmMyTHbIE HEQTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTkd He(TH: TEeperoHkKa, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYECKHiT), muponu3. [IpoxaykTsl mepepaboTku He()TH, UX TPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroib ¥ MPOIyKThI €ro nNepepadboTKu.

OKCIEpUMEHTAJIBHBIE METOJBI N3Y4YECHMs BELIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojulekunu «HedTs» u «Yromab», MoaeanpoBaHue
MOJIEKYJl YTJIEBOJOPOJOB U TaJOT€HONPOU3BOJHBIX, MPOBEIEHHE NPAKTHYECKOW pPaOOTHI:
MOJTyYEHHUE STUJICHA U U3YUYEHHE €r0 CBOMCTB.

Pacuérnble 3anaun.




Boluniciienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIIECTBa MJIM MPOAYKTAa peaklUu MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kucsopoacoaep:xamue oprannyeckue coeinHeHUs

[IpenenpHBIE OMHOATOMHBIE CHUPTHL. METaHON W JTAaHON: CTPOCHHE, (PU3UYECKUE U
XUMHYECKHE CBOWMCTBA (peakluu C aKTHMBHBIMH METallaMH, TaJIoOT€HOBOJIOPOJAMU, TOPEHUE),
npuMeHeHue. BoopoiHbie B3 MEX1y MOJeKyJaMu crupToB. [leiicTBue MeTaHoa U 3TaHoIa
Ha OpPraHu3M YeJOBeKa.

MHoroaToMHble CHHPTHL. OTHJICHIJIMKONb W TIUIECPUH: CTpPOeHHE, (GU3NYECKHE U
XMMHYECKHE CBOMCTBA (B3aUMOCHCTBUE CO IIETOYHBIMUA METaNIaMi, Ka4eCTBEHHAsI peaKlUs Ha
MHOTOAaTOMHBIE CHMPTHI). JlelicTBUe Ha oOpraHu3M denoBeka. [IpuMeHeHue riunepuHa u
STUJICHTJIUKOJIS.

@deHoN: CTpOCHHE MOJEKYJbl, (U3NYECKHEe W XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne ¢eHona.

Anprerunpl M kemouwl. DopManbIeruj, aueTalbAeTHA: CTpoeHue, (Quznueckue u
XMMHUYECKHE CBOMCTBAa (pEeaKklUMU OKHCICHHS W BOCCTAHOBJICHMS, KayeCTBEHHBIC DPEAKIIMH),
NOJTyYCHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpeniebHbIe KapOOHOBbIE KUCIOTH. MypaBbuHAs U YKCYCHasi KUCIIOTBI:
CTpoeHue, PU3MUECKUEe U XUMHUYECKUE CBOMCTBA (CBOMCTBA, O0IIME I KJlacca KUCIOT, PeakLus
TepudUKanMu), ToNyueHHe u mpuMeHeHne. CTeapuHOBas W OJEHHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MbIJla KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnoxHble 3pUpbl KaKk MPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX 3()UPOB.
Kupsr. I'maponus xupos. [IpuMeHenue )xupoB. buosnorudeckas poib KUPOB.

VYrneBoasl: cocTaB, KIIacCU(pHUKAINA yTIeBOAOB (MOHO-, - U TToJUcaxapuabl). [ moko3a —
MPOCTEUIINKA MOHOCAXapuJ: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3UYECKHE W XUMHUYECKHE
cBoiicTBa (B3aummojerctBue ¢ ruapokcumom Mmenu(ll), okucieHne amMMHUaYHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TIIOKO3bl), HAXOXKAEHHWE B MPUPOAE,
npuMeHeHue, ononoruyeckas poib. otocunTe3. PpyKTO3a KAk U30MEP IIIFOKO3bI.

Kpaxman u nemnono3a kak npupojiHble noiaumepbl. CTpoeHue Kpaxmaia U LEeJUTIOI03bI.
Ou3nyecKkue 1 XUMUYECKHE CBONCTBA KpaxMana (THIPOIN3, KaYeCTBEHHAS PEaKIUs C HOAO0M).

OKclepUMEeHTalbHbIE METO/Abl HM3Y4YeHMs BELIECTB M MX IMPEBpallleHHi: NpOBEJeHHUE,
HaOJIOZIGHUE W ONHCaHWe JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAayeCTBEHHBIC
peakuuMu OJHOATOMHBIX CHHUPTOB (OKucieHHe 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTomHbIX
crupToB (B3ammojelicTBue TiuiepuHa ¢ ruapokcuaom menu(ll)), ampaernmoB (oxucieHue
aMMHa4yHbBIM pacTBopoM okcujga cepebpa(l) u rugpoxcumpom wmenu(ll), B3aumoneiicTBue
Kpaxmajia C HOJIOM), TpPOBEJIEHUE NPAKTHUECKON pabOTHI: CBOWCTBA pacTBOpa YKCYyCHOMU
KHCJIOTHI.

Pacuérnble 3agaun.

Bobuncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA WJIM TMPOAYKTAa PEaKIMHU IO W3BECTHBIM Macce, O00BbEMY, KOJIUYECTBY
OJTHOT'O M3 MICXOTHBIX BEHIECTB WM MPOIYKTOB PEAKIINH).

A3oTconepKkale OpraHn4eckiue CoeIMHEeHNS.

AMUHOKHCIOTBl KakK aM{QoOTepHble OpraHudyeckue coenuHeHus. Pusnueckue u
XMMHYECKHE CBOIICTBA aMHHOKHUCIOT (Ha HpuMepe INMLuHA). buonoruueckoe 3HaueHHe
aMUHOKHUCIOT. [lenTupl.



benku kak NMpUpoAHBIE BBICOKOMOJEKYJISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUyHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OENIKOB: THUAPONIM3, ACHATYpalUs,
KauyeCTBEHHBIC PEAKIIH Ha OCIKH.

DKcrepUMEeHTalbHbIE METOJIbl M3YYEHHUS BEUIECTB M HMX IpeBpalleHuil: HaOIrofeHue U
ONMCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypauuss OEJKOB NpPHU HAarpeBaHUH, IIBETHbHIE
peakiu OeKoB.

BbicokomosieKy IsipHbIE COeJUHEHHUS

OcCHOBHbBIE TOHSATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUHU, CPEIHss MOJeKyJspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHNN — MOJIMMEPHU3ALIMS U MOJTUKOHACHCALUS.

OKCHEpUMEHTAJIHBIE METO/Ibl M3YUYEHMsI BELIECTB U MX NPEBPAILICHUN: O3HAKOMIIEHUE C
oOpa3Lamu NpUpOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyuyKOB.

MexnpenMeTHbIE CBSI3U.

Peanuzanus MexnpeaIMETHbIX CBA3EH NMPU M3yYEHUU OopraHudeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHATHH, TaKk MU
HOHSTUMN, ABJSIOUIMXCSA CUCTEMHBIMU JJIs1 OTJIENIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01mue ecTeCTBEHHO-HAy4YHbIE IOHSATHUS: SIBIIEHUE, Hay4yHbId (DaKkT, rumoresa, 3aKOH,
Teopus, aHaiu3, CHUHTE3, KiIaccupuKalusa, TM[EePUOJUYHOCTb, HAOIIOJECHHE, HW3MEpEeHHE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE.

®u3uka: MaTepusi, 3HEPIUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, FHEPT€TUUECKUI YPOBEHb,
BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3UUECKUE BEJIUYUHBI U €IUHUIIBI
UX U3MEPEHUSL.

Buosnorus: kinerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, yTIeBOIbI, JKUPHI, (HEPMEHTHI).

['eorpadus: MuHEpalbl, TOPHBIE TOPO/IBI, IOJIE3HBIE UCKOIIAEMbIE, TOILIMBO, PECYPCHI.

TexHosorus: nuIIeBble MPOIYKThI, OCHOBBI PAllMOHAJILHOTO MUTAHMSI, MOIOILIUE CPE/ICTBA,
JIEKAPCTBEHHbIE U KOCMETUYECKHUE MpenapaThl, MaTepuasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMudeckuid dmeMeHT. AToM. Snpo aroma, H30TOMBI. DJEKTpOHHAs 000JI0YKa.
DHepreTUUecKue ypOBHH, MOIYPOBHU. ATOMHBIE opOuTany, S-, p-, d- anemMeHTsl. OCOOCHHOCTH
pacripesieieHus] IEKTPOHOB MO OpOUTANIAM B aTOMaX 3J€MEHTOB INEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHAs! KOH(UTYpALIUs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckass cucrtema XUMHUYECKHX dieMeHToB [[. .
MenneneeBa. CBsA3b NEpUOANYECKOTO 3akoHa M [lepmonnyeckol CHCTEMBI XUMHYECKHX
anemeHToB JI. 1. MenzeneeBa ¢ COBPEMEHHON TEOPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHS CBOMCTB XUMHUECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
10 TpyNnam M rnepuogam. 3JHadeHue NEPUOINYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHMYECKass CBs3b. Buabl XMMHYECKOH CBs3u (KOBaJE€HTHas
HeMoJIIpHasi U MOJIsipHAasi, MOHHAs, MeTaJIMyecKkas). MexaHn3Mbl 00pa30BaHUSl KOBAJIEHTHOU
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XUMHUYECKON CBSI3U (OOMEHHBIH U JIOHOPHO-aKLENTOpHBIN). BonopoaHast cBsi3p. BaneHTHOCTD.
DIEeKTpOoOTpULATENBHOCT. CTeneHb OKHUciIeHUs. IOHBI: KaTHOHBI U AHHOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOECHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEHIECTB OT THIIA
KPUCTAJUIMYECKON PEHIETKU.

[TonsiTue 0 aucnepcHbIX cucreMax. VICTUHHBIE M KOJIJIOMIHBIE pacTBOPBL. MaccoBas 10s
BELIECTBA B paCTBOPE.

Knaccudpukamuss HeopraHuyeckux coequHeHui. HomeHkiaTypa HEOPraHHYEeCKHX
BellecTB. ['eHeTHyeckas CBsA3b HEOPraHMYECKUX BEUIECTB, MPUHAIICKAIIUX K Pa3IndHbIM
KJIacCaM.

Xumnueckass peakuus. Krnaccupukanus XMMHUYECKHX peakluil B HEOpPraHUYecKoW u
OpraHMYECKON XMMHUU. 3aKOH COXPAaHEHHUS! MAcChl BEIECTB, 3aKOH COXPAaHEHUS U NpEBpalLEHUs
SHEPruM NpU XUMUYECKUX PEaKLUsX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3IM4YHBIX (PakTopoB. OOpaTUMbIE pEaKlUU.
Xumuyeckoe paBHOBecHe. PakTOpbl, BIUAIOIIME HA COCTOSIHUE XUMHYECKOI'O PaBHOBECHS.
[Tpunnun Jle Hlatense.

Onekrponutuueckas auccouuanus. CuiibHble U cialOble 37eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpalIbHAas, IEJTOYHAS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyUEHHUS BELIECTB U UX IPEBPALLEHUM: JAEMOHCTpaLus
tabmun «llepuoguyeckas cuctema xumuyeckux sjaeMeHToB [[. M. MenneneeBa», usyueHue
MoJieJiell KpPHUCTAJUIMYECKUX pemEToK, HaOJIIoeHHe M ONHUCaHWE JEeMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3joXKEeHWE MEPOKCHIA BOJOPOJA B MPUCYTCTBUHM KaTalu3aTopa,
OIpE/ICNIEHUE CPEAbl PACTBOPOB BEILECTB C MOMOULIbI0 YHHBEPCAIBHOIO MHIUKATOpA, pEaKkluu
MOHHOTO OOMeEHa), MPOBEICHHE IMPAKTUYECKOH paboThl «BimsHue pa3nuyHbX (HaKTOpOB Ha
CKOPOCTh XUMUYECKOU PEaKIIUN».

Pacuérnble 3anaumn.

Pacuétsl 1o ypaBHEHUSM XUMHUYECKUX PEAKIIUI, B TOM YUCIIE TEPMOXUMUYECKHE PACUETHI,
pacd€Thl ¢ UCIOJIB30BaHNUEM TIOHATHS «MaccoBas J0JIs BEIIECTBaY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxxenne HemerauioB B Ilepuoguyeckoil cucreMe XHUMHYECKUX
anemenTtoB JI. M. MenneneeBa U 0cOOEHHOCTH CTpoeHHs aroMoB. dusnueckue cBOICTBa
HEMETAIIOB. AJUTOTPOTIHSI HEMETAJIOB (Ha IpUMepe KUCIOpoa, cephl, hocdopa u yriaeposaa).

XWMHUYECKHUE CBOMCTBA BAXHEHIIMX HEMETAUIOB (TaJIOT€HOB, Cephl, a3oTa, Qocdopa,
yTaepoaa U KPEeMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOICOIEPIKALUX KUCIIOT, BOJOPOIHBIX
COCJIMHEHUI).

[IpuMeHeHne Ba)XKHENIIMX HEMETAJUIOB U UX COCIMHEHU.

Mertamnel. [lonoxenne metamioB B [lepuoandeckoil cucteMe XMMAYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOCHHUS IJIEKTPOHHBIX 000JI0UEK aTOMOB MeTauioB. Oobiue
¢u3uueckue cpoiicTBa MeTauioB. CIUlaBbl METAJIOB. DIEKTPOXUMHUYECKUN DSl HAIPSIKEHUN
METaJIJIOB.

XYMHYEeCKHEe CBOMCTBA BaXXHEHIIMX METAIOB (HATpPHUM, Kanuid, KaJblLUWA, MarHui,
ATIOMUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTUHEHHI.

O61me crocoObl mosryuyeHust MeTayuioB. [IpuMeHeHne MeTaioB B ObITY M TEXHUKE.

OKCHepUMEHTAJIbHbIE METOJbl H3YUYEHHMs] BELIECTB M MX IMPEBPALLEHUIl: HU3y4YeHHE
KoJleKuuu «MeTaisl U CIjiaBbl», OOpa3loB HEMETAJIOB, PEIICHHE SKCIEPUMEHTATbHBIX
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3aja4, HaONIOJIGHWE W ONMCAaHHWE JEMOHCTPALMOHHBIX M JJAOOpaTOPHBIX  OIBITOB
(B3aMMOAEHUCTBUE THIPOKCUAA ATOMHUHMSA C PACTBOPAMHM KHUCIOT U IIeNlouel, KadyeCTBEHHbIE
peaKIMy Ha KaTHOHBI METAJIJIOB).

PacuérHble 3anaum.

Pacuérer maccel BemiecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJHYECTBY BEIECTBA,
Macce Wi 00BEMY OJHOTO M3 YUYACTBYIOIIMX B PEAKIUM BEIIECTB, pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) IIPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB NMEET IIPUMECH.

XuMus 4 )KU3Hb

Posib XxuMuu B o0ecnie4eHrnr dKOJI0TrMUYECKOM, SHEPreTUUECKON 1 MUIIEBOM 0€30MacHOCTH,
pazBuTUM MenuuuHbl. lloHATHE O Hay4yHBIX METOJAx IIO3HAHUS BEILNECTB M XUMHYECKHX
pEeaKLnid.

[IpencraBiaenuss 00 OOLMX HAyYHbIX NPHUHLUIAX I[POMBIIUIEHHOTO IOJIy4YE€HHUS
BAKHEHILNX BEIIECTB.

YenoBek B MHUpE BEUIECTB M MaTEPUAIOB: BAKHEHIIME CTPOUTEIIBHBIE MaTepHallbl,
KOHCTPYKLIMOHHbIE MaTepUalbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl U1 3JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAIbHBIE YI00pEHUSI.

XuMHS M 3[0pOBbE 4YEJIOBEKA: IpaBUJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaTos,
IpaBuiIa 6€3011aCHOIO MCIOJIb30BaHMsI IIPENapaToB ObITOBOM XUMUH B TOBCETHEBHOM JKU3HU.

MexnpeamMeTHbIE CBS3H.

Peanuzanust MeXNpeIMETHBIX CBS3€H MpU U3yueHHH OOIIel M HEOPTaHWYEeCKON XUMHUU B
11 xnacce ocyuiecTBiSeTCs Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHbIX MOHSTUH,
TaK WU NOHATHMN, SIBISAIOUIMXCS CUCTEMHBIMU JJI OTIENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAy4HbIE IOHATHSA: HAy4HbIM (akT, TuUmoresa, 3aKOH, TEOpus,
aHanmu3,  CHHTEe3,  Kiaccu(ukauusi,  TEPUOJUYHOCTh,  HAONIONEHHE,  SKCIECPUMEHT,
MOJIETTMPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®usuka: Marepus, dHEprus, macca, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, HMOH, HU30TOII,
PalMOaKTUBHOCTh, MOJIEKYJa, PHEPreTUUECKUH YPOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHME BEIIECTBa, (PU3NUECKHUE BEIUYMHBI U €ANHUIIBI X U3MEPEHUs, CKOPOCTb.

buonorus: knerTka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- M MHKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BEILIECTB B OPraHU3MeE.

['eorpadus: MuHepasibl, TOpHBIE OPO/IbI, TOJIE3HBIE HCKOTIAaEMbIE, TOILIUBO, PECYPCHI.

Texnonorus: XUMHUYECKass  IMPOMBIIIJIEHHOCTh,  METaJulyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB., CEJIbCKOXO03SHCTBEHHOE MIPOU3BO/JICTBO, MUIIeBas
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIUICHHOCTb, IPOMU3BOJCTBO KOCMETHUYECKUX
IIPENapaToB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTE€pHaNIOB, 3JEKTPOHHAs MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.
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[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA TIIPOITPAMMLBI 110 XUMHUHN HA
bA30BOM YPOBHE CPEJIJHEI'O OBIIIEI'O ObPA30OBAHIA

JIMHHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOyYaroIUMUCS
IporpaMM CpeAHero oOIiero oopazoBaHMs (JINYHOCTHBIM, METAIIPEIMETHBIM U NPEIAMETHBIM).
HayuyHo-mMeToan4yeckoil OCHOBOW Ui pa3padOTKU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
IPOrpaMM CpeIHEro O0IIero 00pa3oBaHus SABISETCS CUCTEMHO-EATENbHOCTHBIN OIXO/.

B cooTBeTcTBUU C CHCTEMHO-IEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMS IpeaMeTa «XUMHUS» Ha YpOBHE CpEAHEro ooOuero oOpa3oBaHMs
BBIJIETICHBI CJIEIYIOIINE COCTABIISAIOILNE!

OCO3HaHHE OOYYAIOIIUMUCS POCCUHCKOM TPakJAaHCKOH HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHIO;

HaJINYMe MOTUBALMH K 00yUEHHUIO;

LeJICHANPABIEHHOE Pa3BUTUE BHYTPEHHHUX YOESKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEH M UCTOPHUYECKUX TPaAULnii 0a30BOI HAYKH XHMUHU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBAaTbCS B CBOEH JESTENBHOCTH
LICHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, HPUCYLIMMU LEJIOCTHOH CHCTEME XMMHUYECKOIO
o0Opa3oBaHus;

HAJIMYME TPABOCO3HAHUS SKOJIOTMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTb KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS HpeaMeTa «XUMUs» JOCTHralTCs B EIUHCTBE
yu4eOHOIl M BOCIUTATEIbHOM JIEATEIILHOCTH B COOTBETCTBUM C TI'yMaHUCTHYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HJ€alaMd  POCCUHCKOIO
IrpaXAaHCKOro O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMamMH U NPaBHJIAMHU IOBEACHMUS,
CHOCOOCTBYIOLIMMHU MpOLIECCaM CaMOIO3HAHUS, CAaMOPAa3BUTHUSA M HPAaBCTBEHHOI'O CTaHOBJIECHUS
JUYHOCTH 00YYaOLIUXCS.

JIMuyHOCTHBIE PE3yJbTAThl OCBOCHUS NpenMeTa «XUMUS» OTPaXaroT CPOPMHPOBAHHOCTH
ONbITa TIO3HABATENIbHOM M NPAKTHUECKOM JEsTeNIbHOCTH OO0y4alouMxcs 10 pealu3aluu
IPUHATBIX B 00IIECTBE IIEGHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HaHMS 00YYaIOIUMKCS CBOMX KOHCTHUTYIIHOHHBIX MpaB U 00s3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOMNOPSAKY;

NPEJICTAaBICHUS. O COLHUAIbHBIX HOpPMax M MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM AEATEIBHOCTHU MPH CO3JaHUH YYEOHBIX MPOEKTOB,
pelieHny yueOHbIX U T03HABATENbHbIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI JPYTHX
IPY aHAJIN3€ Pa3IMYHBIX BUJOB yUE€OHOH NesATeTbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAaclIeJJUI0 OTE€YECTBEHHOMN
XVMUWH;

YBa)XEHUS K Ipoleccy TBOpYECTBA B OOJIACTH TEOPUM M INMPAKTHUYECKOTO NPUMEHEHHUs
XMMHHU, OCO3HAHUS TOTO, YTO JOCTIIKEHHSI HAyKH €CTh Pe3yJbTaT JUIMTENbHBIX HaOII0IEHHH,

KPOMOTIMBBIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘IéHI)IX " MPAKTUKOB;
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WHTEpECa M T[I03HABATEJIBHBIX MOTHBOB B TIOJYYEHHU U TIOCIEIYIONIEM aHAJIU3e
nH(}OpMAIIUHU O TIEPETOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUECTBEHHONW XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUECKOTO TTOBEICHMUS;

CITIOCOOHOCTH OIIEHUBAaTh CUTYalldd, CBS3aHHBIE C XUMHUYECKUMHU SIBJICHUSMHU, |
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTHPYSCh Ha MOPAIbHO-HPAaBCTBEHHBICE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE ITOBEICHUE M IOCTYIIKM CBOMX TOBAPUILEH C MNO3ULMUI
HPaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUN ITUX MOCTYIKOB;

4) dopMupoBaHus KYJbTYPbI 310POBbA:

MOHMMAHUS LIEHHOCTEeW 3I0poBOr0 M Oe3omacHoro oOpasza >KU3HHU, HEO0OXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

coOoIeHnsT TMpaBWJl O€30MacCHOTO OOpaIeHUs] C BEIIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HH U B TPYJOBOM JEATEILHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJI WHAMBHIYyAIbHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJCACTBUN W HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOJCHUS aTKOTOJIs,
HAapKOTUKOB, KYpEHHs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATEIBCKONW  JIEATEIBHOCTH,
00I1IeCTBEHHO TOJIE3HOM, TBOPUYECKOM U APYTHUX BUIAX NCSITCIBHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE B PEIICHUH TNPAKTUYCCKUX 3aJad COLMAIBLHOMN
HaANPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUICCKOMY H3YYCHHIO MPOQPECCHIl pa3IMYHOrO poja, B TOM YHCIIC Ha
OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUN 110 XUMUHU;

YBaKEHUSA K TPYAY, JIOIIM TpyJa U pe3yJibTaTaM TPYI0BOH JAESITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHJIMBHAYaJbHON TPACKTOPHUH OOpa30BaHUsA,
Oynymeit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB U OTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHMSI:

9KOJIOTUYECKH 1IeJIECO00Pa3HOTO OTHOIIECHUS K MPHUPOE, KaK UCTOUYHUKY CYIIIECTBOBaHUS
JKM3HHU Ha 3eMII¢;

MOHUMAaHUs TI00aJTHFHOTO XapaKTepa SKOJOTHMUECKUX MPOOJIeM, BIUSHUS IKOHOMHUYECKUX
MPOIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATBLHOM CPEIBI;

OCO3HAHUS HEOOXOJAMMOCTH HCITOJIB30BAHUS JOCTHIKCHHH XUMUHU IS PEIICHUS BOTIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOTO HETNPUSITHS JEUCTBHM, MPUHOCIIINX BpeJ OKpYKarollel NpUpOJHON cpene,
YMEHHUS TPOTHO3UPOBATH HEOJATOMPHUATHBIE IKOJOTHYECKHUE TMOCIEACTBUS MPEATPHHIMAEMBIX
JIEUCTBUI U MPEIOTBpAIATh UX;

HaJU4Msl Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYpbI, OIbITa
NESATETbHOCTH  JKOJOTUYECKOW HAMpaBICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHHKATUBHON U COIMATILHOM TIPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOHH;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHUKH;
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NOHUMaHHSA CIEeUM(PUKA XUMHHA KaKk HayKH, OCO3HaHHsA €€ poilu B (OPMHPOBAHUHU
PalMOHATILHOTO HAYYHOT'O MBIIICHHSI, CO3/IaHNUHU 1IEIOCTHOTO MPEACTABIECHUS 00 OKpYykKaroIeM
MHpE KaK O €JUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU U
peleHn: mpodIeM COXpaHEeHUs IPUPOIHOTO PABHOBECHS,

yOEeXKAEHHOCTH B 0CO0OM 3HAYMMOCTM XMMHM JJIi COBPEMEHHOM LUBUIM3ALUU: B €€
TYMaHUCTHYECKON HAIpaBJICHHOCTH M Ba)KHOW POJIM B CO3JAaHUH HOBOHM 0a3bl MaTepHATbHOU
KYJIBTYPBI, PEIIEHUH II100aIbHBIX NPOOIeM yCTOHUMBOrO pa3BUTHS YEJIOBEUECTBA — CHIPHEBO,
HHEPTeTUYECKOM, TMHUIIEBOH UM HKOJOTHYECKOW Oe30macHOCTH, B Pa3BUTHH MEIUIIMHBL,
o0ecreyeHny YCIOBHM yCIEUTHOTO TPyAa U SKOJIOTHYeCKH KOM(POPTHOM KU3HU KaKJ0ro 4iieHa
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAHMI,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, COCOOHOCTH HCIIOJB30BaTh MOJyYaeMble 3HAHUS IS
aHaJIM3a U OOBACHEHUS SIBICHUNM OKPYXKAIOIIEro MHpa M HPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHHUs 1eJaTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HaYYHBIX ()aKTOB M UMEIOIIMXCS TaHHBIX
C LIEJIBIO NTOJIyYEHHUS JOCTOBEPHBIX BBHIBOJIOB,;

CHOCOOHOCTH CAMOCTOSITENTFHO MCIIOIh30BATh XMMUYECKHIE 3HAHUS ISl PELICHUS MPOOIieM
B PEAJIbHBIX )KU3HEHHBIX CUTYAaIHIX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATEIbCKOM AESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY [IOJIy4EHHMIO HOBBIX 3HAaHUN 10 XUMUM B COOTBETCTBUU C KMU3HECHHBIMU
MOTPEOHOCTSIMU;

uHTEpeca K OCOOEHHOCTSM Tpylda B pa3nuyHbIX chepax npodeccHoHaTbHON
JESATEIBHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MetanpeameTHble pe3ysbTaThl OCBOCHUSA YueOHOro mnpeamera «XUMHs» Ha YpOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JJIs1 (POPMHPOBAHUS MHUPOBO33PEHHUS OOYUAIOMIMXCS MEXAMCUUIUIMHAPHBIE
(MeXIpeMeTHbIE) OOLIeHAYYHbIE IOHATHS, OTPAKAIOIINE LIEJTOCTHOCTh HAyYHOUM KapTUHBI MUpa
U crenuuKy METOJI0B IO3HAHMSI, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO,
SHeprus, SBJIEHUE, MPOLECcC, CUCTeMa, HAayuHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeZIOBaHUE, HAOI0IeHUE, N3MEPEHUE, SKCIIEPUMEHT U ApYTHE);

yHUBEpCaJbHblE  yueOHble  JeHCTBUS  (TIO3HABaTElbHbIE,  KOMMYHUKAaTHUBHBIE,
peryisTuBHbIE), oOecrneyuBarone QopMUpOBaHUE (YHKIHMOHAJIBHOW TPAMOTHOCTH H
COLMAJIBHOW KOMIETEHIMH 00yUaroIuxcs;

CHOCOOHOCTh  OOYYAIOLIMXCS  MCIIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMSA W YHHUBEpCaJbHbIC Yy4yeOHBIE JCHCTBHSI B TO3HABATEIBHOW U
COLIMAJIbHON MTPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJCHHE YHUBEPCAIbHBIMH yueOHBIMU
MI03HABATEJILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMH JIE€HCTBUSMHU.

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHbIMHU MO3HABATEIbHBIMM A€ CTBUSIMU:

1) 6a30Bble JJOorn4ecKue AeHCTBHSI:

CaMOCTOSITENIbHO  (OPMYJIMpPOBaTh M aKTyaJIU3UpOBaTh MpoOJieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpEACNATh LEIN JAEATEIbHOCTH, 3aJaBasi NapaMeTpbl U KPUTEPUHM HX JOCTHXKEHHS,

COOTHOCHUTD PE3YyJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMHU LCIIAMU;
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UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUW NPUEMBI JIOTUYECKOTO MBINIUIEHUS — BBIIAEIATH
XapakTepHble MpPHU3HAKKM TOHATHUM M YCTAaHAaBIMBaTh HUX B3aUMOCBA3b, HCIOJIb30BAThH
COOTBETCTBYIOIUE MOHIATUSA AJIs1 OOBSICHEHHSI OT/IENIbHBIX (PaKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU()UKALMH BEIIECTB U XUMUUECKUX PEAKIIHA;

YCTaHABJIMBATh NPUYMHHO-CJIEICTBEHHBIE CBS3U MEXKIY N3YYacMbIMU SIBJICHUSIMU;

CTPOMUTH JIOTUYECKHE PACCYXAEHUS (MHAYKTUBHbIE, JEAyKTHBHBIC, IO aAHAJIOTHUH),
BBISBIISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHUS;

IPUMEHSATH B IMPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XMMHUHM CUMBOJINYECKUE (3HAKOBBIC)
MO/JIeJIH, TPe0Opa30BbIBATh MOAEIbHBIC IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 3JIEMEHTA,
XUMu4eckass ¢GopMmysa, ypaBHEHHE XUMHUYECKOM peakuuu — TpU pPELICHUH Y4eOHBIX
[IO3HABATEJIbHBIX U NMPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUYECKUX PEaKLIUi.

2) 6a3oBbIe HCCIeA0BaTENbCKHE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJ0B Hay4YHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLIU;

dopMynaHpoBaTh LETM M 3aJaud  HMCCIEIOBAHUS, HCIIONB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS TUIIOTE3bI 110 POBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXIECHUI;

BJIQJIETh HABBIKAMHU CAMOCTOSITEJIBHOIO IUIAHUPOBAHHUSA M IPOBEICHMS YUEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOA0M IpOIecca, CaMOCTOSITEIBHO
IIPOrHO3UPOBATh €ro pe3yJsibTaT, (popMyaupoBaTh OO0OOIIEHHUS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOW HCCIIEOBATENIbCKOM M MPOEKTHOH JEATeNbHOCTH,
IPOSIBIATh CHOCOOHOCTH M T'OTOBHOCTh K CAaMOCTOSITEJIBHOMY IIOMCKY METOJOB pELIEHUS
IPAKTUYECKUX 3a7[a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBAThCSI B  PA3JIMYHBIX HCTOYHHMKAX HWHPoOpMalMU (HAYyYHO-TIOMYJsipHas
JaUTepaTypa XHMHUYECKOIO COJAEp)KaHMs, CIpaBOYHble TmocoOus, pecypchl HTepHeTa),
aHAIM3UPOBaTh HH(MOPMALIMIO PA3IUYHBIX BHUIOB U (OPM MpENCTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTHUBOPEUNBOCTH;

(dbopMyaMpOBaTh 3ampOCHl M TMPHUMEHATh Pa3IMYHBIE METOABI NPH IOHCKE U OTOOpe
UH(OpMaLKHU, HeOOXOAMMOM [T BHITIOJIHEHHS YIeOHBIX 33724 ONPEIeIEHHOTO THIIA;

npuoOpeTaTh OMBIT MCIOJB30BaHUS MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANbHYIO (OpMY IpeCTaBIeHUS HH(POpPMAIMU (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAYYHBIM $3BIK B KayecTBE CpeACTBa MpU paboTe € XUMHYECKOU
UHpOpMaLuel: MPUMEHATb MEXIpeIMeTHble ((pU3MUecKue M MaTreMaTH4YecKHe) 3HaKu U
CHUMBOJIBI, (popMyJibl, a00peBUATYPbl, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH.

OsiaieHHe YHHBEPCAJIbHBIMA KOMMYHHKATHBHBIMH JAeHCTBUAMM:

3a7jaBaTh BOMPOCHI N0 CYIECTBY OOCYXAaeMOW TeMbl B XOJI€ JAUAIOra W/WiIn JAUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYIMPOBATH CBOMU MPEUIOKEHUS OTHOCHUTEIIBHO BBIOJHEHUS
MPEUI0KEHHOM 3a/1a4u;
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BBICTYIIATh C TMPE3CHTAIUCH Pe3yJbTaTOB MO3HABATEIHLHOW JESATEIBLHOCTH, MONYyYCHHBIX
CaMOCTOSITEIbHO HJIM COBMECTHO CO CBEPCTHHKAMH TPH BBITOJHCHUH XHUMHUYECKOTO
IKCIEPUMEHTA, TPAKTUYECKOH padOThl MO HCCIICOBAHUIO CBOWCTB HW3yYaeMbIX BEIIECTB,
peanm3anyu y4eOHOTO MpoekTa M (HOPMYIHpPOBATh BHIBOIBI IO pe3yibTaTaM MPOBEAEHHBIX
WCCJICIOBAHMM ITyTEM COTJIACOBAHMSI MO3UIINN B XO€ 00CYXICHUS 1 0OMEHA MHCHHSIMH.

Osgi1ajieHHe YHUBEPCAJbLHBIMHU PEryJasTHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENILHO TJIAaHUPOBATh U OCYIIECTBISATH CBOIO IMO3HABATENbHYIO AESITEIBHOCTD,
ompezenss €€ UeNu W 3a/a4l, KOHTPOJIUPOBATh U 1O MEpe HEOOXOJAMMOCTH KOPPEKTHPOBATH
npeIaraeMblii aITOPUTM JICUCTBUN TIPU BBHIMIOJTHCHHH YYEeOHBIX M UCCIICOBATECIBLCKHUX 3a/1ad,
BBIOMpaTh Hanbosiee A3(HEKTUBHBIN CMIOCOO UX pEHICHUsS C YYETOM MOJIYYCHHUST HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEW JIEATENIBHOCTH HAa OCHOBE CaMOAHAIMW3a |
CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHndeckasi XuMHUsh OTPaXKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKOM COCTaBISIOLIEH €CTeCTBEHHO-
HAYyYHOM KapTHUHBI MHpaA, POJM XHMMHUU B TO3HAHUU SIBICHUU NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHAST W KYJbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOW st
pelieHus TPaKTUYECKHX 3aJad W JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY
3I0POBBIO U IPUPOIAHON CpeEE;

BJIAJICHUE CHCTEMOM XHWMHUYECKMX 3HAHUM, KOTOpPAsl BKJIOYAET: OCHOBOIIOJAraroIINe
MOHATHS (XUMUYECKUH AIIEMEHT, aTOM, MIEKTPOHHAST 000JI0YKa aTOMa, MOJIEKYJia, BAJICHTHOCTb,
AJIEKTPOOTPHUIIATEIPHOCTh, XHMHUYECKas CBSA3b, CTPYKTypHas Qopmymna (pa3BépHyTas u
COKpaiéHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIM 00BEM, yIIEpOAHBIH  CKEleT,
GbyHKIIMOHATBHAS TPYINIa, paguKkan, H30MepHus, W30MEpbl, TOMOJOTHUYECKUN psJ, TOMOJIOTH,
YIJIEBOJOPOBI, KACIOPOA U a30TCOJAEpKAIIME COCAVMHEHUS, MOHOMED, IOJIMMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIC COSIUMHEHHS); TEOPHH M 3aKOHBI (TEOPUS CTPOSHUSI OPTaHUYECKUX
BemiectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM S3bIK XMMHUU; MUPOBO33PEHUECKHE 3HAHMSA, JIEKAIIUE B OCHOBE IOHUMAaHMUS
NPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBIICHUH, (DAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUH 1 0€30MMaCHOM HCIIOIHh30BAaHUH BAXKHEUIIINX OPTaHUIECKUX BEIIECTB B OBITY
Y IPAKTUYECKOMN JEeSATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTepPHbIC MPU3HAKU MOHSATUH, YCTaHABINBATh
MX B3aMMOCBS3b, UCIIOJB30BaTh COOTBETCTBYIOIIME OHATHS IIPU OMMMCAHUH COCTaBa, CTPOEHUS U
MPEBPAIICHUN OPTaHUYECKUX COCTUHECHUI;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJIH30BaTh XUMHYECKYIO CHUMBOJIMKY JUJISI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOH) (hOPMYJT OPraHUYECKUX BEIECTB
Y YPaBHEHUI XUMHUYECKUX PEAKLHUI, U3rOTABIMBATh MOJEIN MOJIEKYJ] OPraHUYECKUX BELIECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOT0 U TPOCTPAHCTBEHHOTO CTPOEHUS,

c(hOpMHUPOBAHHOCTh YMEHHI yCTaHABIMBATH MPUHAIICHKHOCTh U3YUYEHHBIX OpPraHUYEeCKHX
BEIIECTB 10O HMX COCTaBy U CTPOCHUIO K OMPeAeNEHHOMY KIacCy/TpyIie COeIUMHEHUN
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(YrieBomopoabl, KHCIOPOA M a30TCOAEpXKAlllue COENMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHCHMS), JIaBaTh UM Ha3BaHUs IO cuctematudeckor HomeHkiatype (IUPAC), a Taxke
MPUBOIUTH TPUBUAIIBHBIE HA3BaHHs OTIEIbHBIX OPraHMYECKHX BEIIECTB (ITUIICH, MPOIMHIIEH,
alleTWICH, STHJICHIJIMKOIb, TJIHMLEPUH, (eHoN, (GopMalbAerul, aleTaibIeru], MypaBbHHas
KHCJIOTa, YKCyCHAas KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIIOK03a, PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIIH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHJBI XUMHUYECKOW CBS3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUSI TEOPUU CTPOEHUS OPraHUYEeCKHX
BeulectB A. M. bytiepoBa st 00ObsICHEHUS] 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUs MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOEHHE, (HU3HUECKUE U
XUMHUYECKHE CBOMCTBA TUIIUYHBIX MPEICTABUTENECH Pa3IMYHbIX KJIAaCCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, ASTWIEH, NpPONWIEH, aneTwieH, Oyraauen-1,3, mertunOyraguen-1,3, Oensodn,
METaHOJI, 3TaHOJI, STWJIECHIJINKOIb, TJIUIEPUH, (EHOJ, aleTalbIAEeTH1, MypaBbUHAs U YKCyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmal, LeJUI0I03a, AMHMHOYKCYCHas KHCIIOTa), WIUIIOCTPUPOBAThH
FEHETUYECKYIO CBSA3b MEXKIY HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHYECKHUX pPEaKLUi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIL;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTepU30BaThb WCTOYHUKH YTIJIEBOJAOPOJHOTO ChHIPhS
(HedTh, TPUPOIHBII Ta3, yrojib), CIOCOOBI MX TepepabOTKM W MPAKTHYECKOE HMPUMEHEHHE
IPOAYKTOB IEpepadbOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYUCIEHUS [0 XHWMUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MNPOAYKTa PEAKIMU MO H3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UIIH MPOAYKTOB PEAKIIH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIQ/IETh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJaX HAyIHOI'O
MO3HAHMS, MCIONb3YEMbIX B XHUMHUU IPU M3YUYEHUU BEHIECTB M XUMHUYECKUX SBJICHUH
(HaOnrofieHne, UW3MEpEHHe, OKCIEPUMEHT, MOJEIMPOBAHUE), UCMIOJIb30BaTh CHUCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHUS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalMsIX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHHUEM;

c(hOopMUPOBAHHOCTh YMEHHUH COOJIIOAATH MpaBUjIa MOJIb30BAHMUS XUMUYECKON MOCYA0U U
71ab0paToOpHBIM 000pyA0BaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BeIeCTBAMU B COOTBETCTBUU C
UHCTPYKLHSMHU 110 BBIIIOTHEHUIO J1a00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUIAHUPOBAaTh M BBINOJHATE XUMHUYECKUN SKCHEPHUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIIECTB MPH HarpeBaHUH, MOJYyYEHUE ATHIIEHA U U3YUYEHHE €ro
CBOICTB, KauyeCTBEHHBbIC pEaKIMH OPraHMYECKUX BEIIeCTB, JIeHaTypanusi OeJIKOB Mpu
HarpeBaHUU, IIBETHBIE PEAKIIMU OEJIKOB) B COOTBETCTBUHU C MPABHJIAMU TEXHHKH 0€30MacHOCTH
npu oOpalleHNH C BEIIECTBAMH H JIAOOPATOPHBIM 000pYyJIOBaHHEM, MPEICTABIATh PE3yJIbTaThl
XUMHYECKOI0 SKCIepuMeHTa B (opMe 3alucd ypaBHEHHUH COOTBETCTBYIOIIMX pEaKIUil u
(dbopMyIIHpOBaTh BEIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMHA KPUTHYECKH AHAIM3MPOBATH XUMHUECKYI0 HH(POPMAIIHUIO,
NOJTy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popManuu, UHTepHET U ApYyTHX);

c(OpMHUPOBAHHOCTh YMEHUI COONMIOJaTh MpaBUia HKOJOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHNs B OBITY U TPYAOBOM NEATEIHHOCTH B IENSIX COXPAHEHHUS CBOErO 3/I0POBbSI U
OKpYy Karollel MpUPOJHON Cpenbl, 0OCO3HaBaTh ONACHOCTh BO3ACHCTBMS HAa >KMBBIE OPTaHU3MBbI
OnpeAeNEéHHBIX OpraHMYeCKUX BELIECTB, MOHMMas cMbici mnokaszarens [I/IK, mosicHaTe Ha
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npuMepax crnocoObl YMEHBUIEHUS] M TMPEJOTBPAIICHHS] UX BPEAHOIO BO3JEHCTBUS HAa OpraHU3M
YeJI0BEeKa;

JUisi 00y4JarolIuXcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHHE MPUMEHATH
3HaHUA 06 OCHOBHBIX JOCTYIIHBIX METOJAX MO3HAHU BCIICCTB U XUMHWYCCKUX HBHGHHP’I;

JUISL CIENbIX M CJIa0OBUAAIIMX OOydarolUXcs: YMEHHME MCIOIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nis 3anmucu XxumMudeckux Gpopmyir.

11 KJIACC

[IpeameTHbie pe3ysbTaThl OCBOCHHS Kypca «OOmIass u HeopraHuyeckas XuMUs»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh TMPEJACTABICHUN: O XHUMHUYECKOH COCTaBJISIONIEH €CTeCTBEHHO-
HAYYHOW KAapTUHBI MHpA, POJIM XMMHUU B TO3HAHWUU SIBICHUU NPUPOIBLI, B (POPMUPOBAHUHU
MBIIUICHUS W KyJbTYpPhl JUYHOCTH, €€ (PYHKIMOHAIHHOM T'PAMOTHOCTH, HEOOXOIUMOM st
pelleHus] NPAaKTHYECKUX 3a7ad M OSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3/I0POBBIO U IPUPOJHOM Ccpefie;

BIIQJICHUE CHUCTEMOM XWMUYECKHX 3HAHUW, KOTOpas BKJIKOYAECT: OCHOBOIOJATaroIIne
HOHATHUS (XUMHUYECKHUH 3JIEMEHT, aTOM, M30TOII, S-, P-, d- 3JeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKyJa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPHUIIATEIHLHOCTh, CTENEHb
OKHUCJICHUS, XHMHUYECKas CBsI3b (KOBaJCHTHAas, WOHHAs, MeETaJUIMYecKasi, BOJOPOIHAS),
KpUCTaJUIMUECKasi  peméTka, THIBI ~XHMHYECKHUX  pEaklMil, pacTBOpP, DIJIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOIUTHYECKAS IUCCOIMALNS, OKHCIHUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XUMHYECKOH  peakIMM, XHUMHYEeCKOe paBHOBECHE); TEOpHUM U  3aKOHbl  (Teopus
JJIEKTPOJUTHUYECKON JauMcconmanuu, nepuoauyeckud 3akoH JI. WM. MeHnneneeBa, 3akoH
COXpaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHECHMS W TPEBPAIICHUS SHEPTUU TMPU XUMUYECKUX
peakmusax), 3aKOHOMEPHOCTH, CHMBOJIMUYECKHH S3BIK XUMHH, MHUPOBO33PECHUECKHE 3HAHWS,
JeXalre B OCHOBE IMOHUMAaHHsS NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SBJICHH,
dakToIoruYeCcKre CBEIEHUS O CBOWCTBAX, COCTaBe, MOMYUYEHUU U OE30MaCHOM HCIOIb30BAHUU
BRXHEHIIINX HEOPTaHUIECKHUX BEIICCTB B OBITY M MPAKTUICCKON JICATEIILHOCTH YEIOBEKa,

c(hopMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTePHbIC MPU3HAKU MOHSATUH, YCTaHABIUBATH
UX B3aUMOCBS3b, WCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHUS MPU OMNHUCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILECHUI;

c(hOpPMUPOBAHHOCTh YMEHHI HUCIOJIH30BAaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTABIICHUS
dopMyJI BEIIECTB W ypaBHEHUH XUMHUYECKUX PEAKIUH, CHUCTEMATHYECKYI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHalbHBIC HAa3BaHHs OTICIbHBIX HEOPTaHUYECKHX BEIIeCTB (YrapHblid Tras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raiméHasi M3BECTh, HETalll€Has W3BECTh, NMUThEBAs COJA, MUPUT U
JpyrHe);

c(hOpMUPOBAHHOCTh YMEHU OMPEACIIATh BAJICHTHOCTD U CTETIEHh OKUCIICHHUS] XUMHUYECKUX
AJIEMEHTOB B COEMHEHUSAX PA3TMIHOTO COCTaBa, BUI XUMHUUECKOU CBSI3M (KOBAJICHTHAsI, HOHHAS,
MeTaJlJT4ecKasi, BOJIOPOAHAS) B COCTUHEHHSIX, TUI KPUCTAIITUYECKOW PEHIETKH KOHKPETHOTO
BEIIECTBA (aTOMHAasi, MOJEKYJspHas, MOHHAsA, METajuIMuecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUUECKUX COETUHEHUH;

c(hopMUPOBAHHOCTh YMEHUI YCTAHABIMBATH MPUHAJICKHOCTh HEOPTAHNUECKUX BEIIECTB
M0 MX COCTaBY K OMpeAeNEHHOMY KIIAcCy/TpyIINe COeIMHEHUH (TIPOCThIe BELIECTBA — METAUIBI U
HEMETAIlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTEpHbIE THAPOKCUIBI, COITH);
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c(hOpMUPOBAHHOCTh YMEHUN pacCKpbhIBaTh CMBICH Mepuoandeckoro 3akona [[. .
MenneneeBa W JEMOHCTPUPOBATH €ro  CHUCTEMATH3UPYIOLIYIO, OOBSICHUTENBHYI0 U
MPOTHOCTUYECKYIO PYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHMH  XapaKTEepPHU30BaTh AJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKHX 3J1eMeHToB 1—4 nepuoaos [leprnoauueckoii cucteMbl XMMHUECKUX 3remeHToB [1. U.
MenzeneeBa, HCHONB3Ysl TMOHATHS «S-, P-, O-3JEKTPOHHBIC OPOUTAN», «IHEPreTUUYECKHUEC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHWMHYECKHUX 3JEMEHTOB U HX
COEMHEHUH 10 nepuoAaM U rpynmnam [lepuoauyeckoil CHCTEMbI XUMUYECKUX AeMeHToB []. W.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKUE
CBOICTBA HEOPraHMYECKUX BELIECTB Ppa3JIMYHBIX KJIACCOB, IOATBEPXkKAATh CYLIECTBOBAHUE
FEHETUYECKON CBA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMU C IIOMOIIBIO ypaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuil;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCCU(PHUIMPOBATh XUMHUUECKHE PEAKIUU IO Pa3IndHbIM
OpU3HAaKaM (YUCIy M COCTaBy pearupyroolux BeIIEeCTB, TEIUIOBOMY 3((deKTy peakiuu,
M3MEHEHUIO CTENIEHEN OKUCIIEHMSI 3JIEMEHTOB, OOPAaTUMOCTH pEaKLUH, Y4aCTHUIO KaTajlu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPAaBHEHUS pEaKUUN pa3IuYHbIX THUIIOB, IOJHBIE
U COKpallEHHbIC YPaBHEHUS pEaKlUUi MOHHOrO OOMEHa, YUMTHIBAas yCIOBHS, IPU KOTOPBIX 3TU
peakMu UIYT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIHMH, MOATBEPKIAIONINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEUIECTB, pAacClO3HABaThb ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPTAHUUECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI PacKpbIBaTh CYIIHOCTh OKHCIHUTEIBHO-BOCCTAHOBHUTEIBHBIX
peakuuii HOCPEACTBOM COCTABJIEHMS 3JIEKTPOHHOr0 OanaHca ITUX PEaKIUii;

c(OPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH PEaKkluu OT
pa3IuYHbIX (PAKTOPOB; XapakTep CMELIEHUS XMMHUYECKOTO pPABHOBECHUS B 3aBUCUMOCTU OT
BHemHero Bo3aeicTBus (npuniun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaThb XWMHUYECKHE IMPOIECCH, JIeXKalIhe B
OCHOBE NPOMBIIIUIEHHOTO MOJMYYEHHS CEPHOM KHCIOTBI, aMMHaKa, a Takke COPMHUPOBAHHOCTH
npeJcTaBiIeHud 00 OOIIMX HAyYHBIX HNPUHLMIAX M KOJOTHYECKHX MpoOiIeMax XMMHYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYMCICHHUA C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBas JOJISl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPHU XHUMHYECKHX
peakuusax, Macchl BenlecTBa Wi 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOIIUMX B PEAKIMH BEIIECTB, TEIJIOBOro 3(deKkra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALLEHUS] U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHHUHN COOJIIOAATH MpaBUjIa MOJIb30BAHUS XUMUYECKON MOCYA0U U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAK)KE MPpaBUiia OOpAIEHUs C BEIIECTBAMUA B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBHITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUU TJIAHUPOBATH M BBIMOIHATE XUMHUYECKUH JKCIEPUMEHT
(paznmoxeHue NEpoKCcHIa BOAOPOAA B NPUCYTCTBUM KaTalW3aTopa, ONPEICIEHHUE CpENbl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATbHOIO MHAMKATOPA, BIUSHUE PA3IUYHbBIX (PaKTOPOB
Ha CKOPOCTb XHMHUYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KAaueCTBEHHbIE peakluu Ha
cynbdar-, kKapOOHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHHS, PEIICHUE SKCIIePUMEHTATBHBIX
3amady no teMaM «Meramwiey U «Hemerannasl») B COOTBETCTBHM C NpPaBWJIAMU TEXHUKU
0€30MacHOCTH Npu 00pallleHN! C BEIECTBAMU U J1a00paTOPHBIM 000pY1I0BaHUEM, MPEACTABISATh
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pe3yabTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIHUPOBATH BBIBOJIbI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3UPOBATh XMMHUYECKYI HH(OpMaIHio,
MOJTy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOW KOMMYyHHKAanuu, WHTEpHET u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHHUU COOJIOMATh TMpaBWia JKOJOTHYECKH IIEJIeCO00pa3HOTO
MOBE/ICHUs B OBITY U TPYAOBOM [EATEIHHOCTH B IEISIX COXPAHEHHUS CBOETO 3JI0POBbSI U
OKPY’KaOIIeH MPUPOJIHON CpeJibl, OCO3HABATH OMACHOCTh BO3JEHCTBUSI HA YKUBBIE OPraHU3MBbI
ompeeI€HHBIX BEIIECTB, TOHMUMAsE cMbIc mokaszatens [1JIK, moscHATh Ha mpuMepax CcrocoObl
YMEHBILECHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIsi 00YYarOIIMXCsl ¢ OTPaHUYCHHBIMU BO3MOXHOCTSIMHU 370POBbs: YMEHHE MPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIIESCTB M XUMUYCCKUX SBIICHUI;

JUISL CIIETBIX W CIA0OBUIAIIMX OOyYalomuXxcs: YMEHHE HCIIOIb30BaTh pelibedHo-
TOYCUHYIO cucTeMy o0o3HaueHuit JI. bpains mis 3anucu XumMudeckux Gopmyir.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonnyectBo yacos DJIEKTPOHHBIE
HaumenoBaHue pa3ie/ioB U TeM (uudpossbie)
Ne i/m Konrpoabnubie IIpakTnuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI pecypesI
Pa3nea 1. Teoperndeckne 0CHOBBI OPraHN4YeCKOH XHMHUH
IIpeamer opranndeckon Xumuu. Teopus
11 CTPOEHMSI OPraHUYECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pazneny 3
Paspnen 2. Yriesoaopoanbl
2.1 [IpenenbHBIC YTIIEBOIOPOABI — AJTKAHBI 2
59 HenpenenbHble yrieBoJOpO/Ibl: AJKEHBI, 6 1
aJIKa/INEHbI, aJTKUHBI
2.3 ApomatnyecKkue yrieBoJopOoIbl 2
54 [IpupoaHbIe HICTOYHUKH YTIIEBOJOPOIOB U 3 1
uX nepepadoTka
Hroro no pasneny 13
Pasnen 3. Kucsiopoacoaep:xanue oprannieckue coeJuHeHNs
3.1 Crnuptsl. denon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VYraeBoas 3 1
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Wtoro no pazneny

Pasnen 4. AzoTcoaepxamye opraHu4ecKie coeJMHEeHUs1

4.1 AMUHBI. AMUHOKHUCIIOTEL. benku
Uroro no pazgeny

Paspnen 5. BeicOKOMOJIEKY I pHBIE COeIHHEHUS

5.1 [Tmactmaccel. Kayuyku. Bonokna

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

13

34
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11 KJIACC

HaumeHoBaHue pa3ieioB U TeM
Ne i/l
NMPOrpaMMbI

Pa3znen 1. Teopernueckne 0CHOBBI XUMUM

Crpoenue atoMoB. [lepuonnyeckuil 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX
anemeHnToB /I. 1. Menaeneesa

12 Crtpoenue BemiecTBa. MHOrooOpasue
' BELIECTB

1.3 XUMUYECKUE peakluu
Uroro no pazgeny

Paznen 2. Heoprannueckasi xummusi
2.1 Mertauiet
2.2 Hemeramisl

23 CBsI3b HEOPIraHMYECKHMX ¥ OPIraHMYECKHX
' BEIIECTB

Uroro no pazgeny

Paznen 3. XumMus U ;KM3HL

3.1 XUMHUA U KA3HB

Hroro no paszneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

Bcero

13

17

34

22

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypchbl
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4yecTBo 4yacos JIEKTPOHHBIE
Ne ara ngposbie
n/n Tema ypoxa Bcero Konrpoaprbte  Ipaxirieckie fl[3yqe}mﬂ :)lﬁ]()l:lI;OBaTeJILHLIe
padoThI padoThI pecypenI
[Ipenmer opraHu4ecKkoi XUMHH, €€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
Teopust CTpOEHUS OPraHUYECKUX
2 coenunenuit A. M. Bytneposa, eé 1
OCHOBHBI€ MTOJIOKEHHUSI
[IpencraBnenue o knaccudukanuu
opraHuueckux semects. HomeHnkiarypa 1
(cuctemaruyeckasi) U TpUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKUX BELIECTB
AJIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHUECKUH PsifL
Mertan u 3TaH — npocTeuire 1
MIpPeICTaBUTENH aJIKaHOB
6 AJKEeHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
DTWIEH U MPOMUJIEH — MPOCTEUIINe 1
MPEACTaBUTENHN AIIKEHOB
[IpakTuueckas pa6ora Ne 1. «Ilomyuenue 1 1
STHJIEHA U U3yUYEHUE €r0 CBONCTBY
Ankanuensl. bytaauen-1,3 u
9 MeTunoyTanuen-1,3. [Tonydenue 1

CUHTETUYECKOIO KayuyKa U PE3UHBI
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10

11

12

13

14

15

16

17

18

19

20

21

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTMUECKUHN Psii. ALETHIIEH —
MIPOCTEUIINN NTPEICTABUTEIDb ATKUHOB

Boluncnenus no ypaBHEHUIO XUMHUYECKON
peakuuu

Apenbl: 6eH301 U TosyoJl. TOKCHYHOCTh
apeHoB

I'eneTnueckas cBs3b yri€BOJOPOJOB,
MPUHAUIEKAIUX K Pa3IMYHbIM KJlaccaM

[IpupoiHbIE ICTOYHUKH YTJIEBOIOPOIOB:
MIPUPOIHBIN ra3 U NOMyTHBIE HEPTIHBIC
ra3el, He()Th ¥ MPOIYKTHI €€ TIepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIJIEBOAOPOIOB:
MIPUPOJIHBII ra3 U NOMyTHbIE HEPTIHBIE
ras3el, He()Th ¥ MPOAYKTHI €€ IepepaboTKu
Kontponbras paboTa mo pazaeny
«YTIIEBOAOPOIBD

[IpenenbHbIe OAHOATOMHBIE CIIUPTHI:
METaHOJ ¥ 3TaHo. BomopoaHas cBs3b
MHoOroaToMHbI€ CIUPTHI: ITUIICHTIIUKOIb U
JIMLIEPUH

DeHOII: CTPOCHHE MOJIEKYJIBI, (GPU3UIECKUE
U XUMHUIYCCKHUC CBOﬁCTBa, IIPUMEHCHUEC
Anpaerupl: hopMaIbAeTHI U
aneTaiabAerul. AleToH

OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHast

26
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23

24

25

26

27

28

29

30

31

32

33

[MpakTuueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOM KHCIIOTBD»

CTeapI/IHOBaH " OJICMHOBAas1 KMCJIOTHhI, KaK
OpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHUCIIOT

Mpbuta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, KX MOIOIIIEe JEHCTBUE

CrnosxxHbie 3(UpHI KaK MPOU3BOIHEIC
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

XKupsl: runponus, npuMeHeHue,
OuoJIOTHYECcKast POJIb KHUPOB

VYraeBoasl: cocTaB, KilacCUu(UKaLus.
Baknelimue npencTaBUTENN: IIIIOKO3a,
¢bpykTo3a, caxaposa

Kpaxmai u nemnrono3a Kak IpupoJHbIe
MTOJIMMEPBI

KonrtponbHas pabota no pasueny
«Kucnopozaconepxaine opraHu4ecKue
COCIMHECHUS

AMUHBI: METUJIAMUH U aHWIVH
AMUHOKHUCIIOTHI KaK aM(QOTepHbIE
OpraHWYECKHUE COEANHEHUS, UX
Ouosiornyeckoe 3HaueHue. Ilentuapt
benku xak npupoaHsie
BBICOKOMOJIEKYJIIPHBIE COETUHEHNS

OCHOBHbBIC TOHATHUS XUMUH
BBICOKOMOJICKYIIAPHBIX CO€OUHEHMI

27



OcHoOBHBIC METOJbI CHUHTEC3a

34 BBICOKOMOJIEKYJIIPHBIX COEAUHEHUMN.

[ImacTmaccel, kKay4dykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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11 KJIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
Ne Hara undposbie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHus: o0pa3oBaTesIbHbIE

padoThI padoThI pecypenI

XUMHYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTypausi aToMOB

[Tepuonnueckuii 3akoH u Ilepuonnueckas
cUcTEMa XMMHYECKUX seMeHToB J[. 1.
MenpeneeBa, X CBSI3b C COBPEMEHHOU
TEOpHEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHX 3JICMEHTOB U UX COCIMHCHHUM 10
rpynmnam u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumudeckux ayemenToB /.M. Menaeneena B
Pa3BUTHU HAYKU

CrpoeHue BeniecTBa. XUMUYECKas CBA3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUs 1
KOBAJICHTHOM CBsA3U. BonopoaHas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucieHus. BemiecTra
MOJIEKYJIIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS

IlonsTue o AUCIICPCHBIX CUCTCMaAX.
HUctunabIe 1 KOJIUIOWHBIC PaCTBOPHI. 1
MaccoBas [0J1s BEeIleCTBa B pacTBOpPC
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10

11

12

13

14

Krnaccudukanus 1 HOMEHKIIaTypa
HEOpPraHWYECKUX CoeMHEHU. [ eneTnueckas
CBSI3b HEOPTaHMYECKHUX BEIIECTB, PA3IMYHbBIX
KJIaCCOB

Knaccudukanus XuMHuecKux peakuui B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLECHNS SHEPTUU IIPH
XUMHUYECKHUX PEAKIUAX

Ckopoctb peakuuu. OOpaTumMble peakuu.
XUMHUYECKOE PABHOBECUE

[IpakTrueckas padora Ne 1. «Bnusiaue
pa3nuyYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON pEaKLUn»

DnexTpoiauTHdeckas qucconuarys. [lonsrue
0 BoJIopoiHOM Tokasarene (PH) pacTBopa.
Peakiiun nonHoro oomeHna. ['maponm3
OpPraHMYECKUX U HEOPTraHMUYECKHUX BEIIECTB

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonsarue o6 anekTponuze
pacIuiaBoB U pacTBOPOB CoJieit

Kontposnbnas paboTa no pazaeny
«TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMUN)

Mertaibl, ux noyoxenue B [lepuoanueckoit
CHCTEME XUMHYECCKHUX deMeHToB J[. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOSHUS
aToMoB. O0mMEe PU3NIECKUE CBOMCTBA
METAJIJIOB
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15

16

17

18

19

20

21

22

23

24

25

26

CrnnaBel METaIOB. DJIEKTPOXUMUYECKUH AL
HaIIpsHKEHUN METaJlIOB

XUMHYEeCKHe CBOMCTBA BaKHEHIITNX
METaJUIOB (HATPHiA, Kalmuil, KalblIUH, MarHuH,
QTIOMUHUN) U UX COSTMHEHUHN

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCIUHEHUN

XUMHYECKHE CBOMCTBA IIMHKA, JKejle3a U uX
COCTUHEHUN

[Ipaktuyeckas pabora Ne 2. "Pemenue
9KCIIEPUMEHTAJIBHBIX 3a/a4 110 TEME
«Meramib»"

HeMeTtamiel, X I0J0KEHHE B
[Tepronuueckoit cucreMe XMMUYECKUX
anemenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOCHHSI aTOMOB

®u3nyecKue CBOMCTBAa HEMETAIIIOB.
AJIOTpOnHs HEMETAJUIOB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yrieposia)
XHWMHYECKUE CBOMCTBA IAJIONEHOB, CEPhI U UX
COCTMHEHUN

XuMUYecKue cBOKCTBa a30Ta, (hocodpa u ux
COCIMHEHU I

XHUMHUYECKUE CBOICTBA yIiaepoa, KpEMHUS U
HUX COeIUHEHNN

[IpuMeHeHne Ba)KHEMIINX HEMETAIUIOB U UX

COCTMHEHUN

O0001IeHrE U cUCTEMAaTU3aLMs 3HAHUI IO
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27

28

29

30

31

32

33
34

Tteme «HemeTtaniwy. Beruuciaenus mo
YPaBHEHUSIM XUMHUYECKUX PEAKLIUN U
TEPMOXUMHYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TEME
"Hemeramnsl"»

KontposbHas padoTa mo TeMam «MeTasuib
u «HemeTtamne»

HeopraHquCKI/Ie 1 OPraHU4CCKHUEC KUCIIOTHI.
HeopraHquCKI/Ie 1 OPraHUYCCKHUE OCHOBAHUA

AmdoTtepHble HEOPraHU4YeCKue U
opraHuyeckue coequHenus. ['enernueckas
CBSI3b HEOPraHUYECKUX U OPTaHUYECKUX
BELIECTB

Poinb xuMuu B 00ecrieueHHN BKOHOFHHCCKOﬁ,
BHCpFCTI/I‘{eCKOﬁ U IHIIEBO 6C3OHaCHOCTI/I,
Pa3BUTHU MCIAUTTUHBI

[IpencraBiaeHuss 06 0OIMMX HAYIHBIX
MPHUHIIMITAX TPOMBIIUICHHOTO MOTYYSHHUS
Ba)KHEHIIINX BEIIECTB

Yenosek B MHPE BEHICCTB U MaTCpPHUAIOB

Xumus u 3J0POBBEC YCIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBS3ATEJIBHBIE YYEGHBIE MATEPHUAJIBI U1 YYEHUKA
» Xumus, 10 knacc/ I'abpuensn O.C., OctpoymoB W.I'., Crankos C.A., AKIIHOHepHOE
obuiectBo «M3aarenscTBO «lIpocBemenue»
METOAUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

1. To6potun /1. FO. Kontponupyromas pyHKIUS MIKOJIBHOTO XMMUYECKOT0 SKCIIEpUMEHTa //
Xumus B mkone. — 2017. — Ne 3.
2. Eppirun . I1., Hlumkuna E. A. Meronuka penieHus 3aad 1o XuMuu: yueo. mocooue st
CTYJICHTOB IIeJl. ’H-TOB 1O OMoJI. U XuM. criet. — M.: [IpocBemenue, 1989. — 176 c.
3. 3n0THHKOB J. I'. XUMHYeCKHi SKCIIEPUMEHT Kak crienndudeckuii Mmeton oOyueHus //
IlepBoe cents6ps. — 2007. — Ne 24,
4. Moauanosa I'. H., Cracruna M. I'. KoinmuecTBeHHbBIE OTHOIIEHUS B XUMHH // XUMHUS IS
mKoJIbHUKOB. — 2020. — Ne 4.
5. O6mas metoauka oOydenus xumuu B mkone / P. I'. iBanosa, H. A. I'opoaunosa, /1. 1O.
Jo6potun u np.; nox pen. P. I'. IBanosoii. — M.: [Ipoda, 2008. — 319 c. (Poccuiickas
akajgemus oopasoBanus — yuuteinto). A.A. Kasepuna, P.I'. IBanosa. I'n. Hopmarusnas 6a3a
XUMHUYECKOro 00pa3oBaHus B CpEAHEH LIKOJIE.
6.Xumusi. Perienre 3ajaHuii MOBBIIIEHHOTO U BHICOKOTO YPOBHS CJIIOKHOCTH.

Kak nomyunts MakcumanbHblii 6amu1 Ha EI'D: yue6. nocodue / A. A. KaBepuHa,

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

VYpox (PDII) https://resh.edu.ru

VYpox (Hemoptan) https://nsportal.ru

(SKmnacce) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
IMpesenrarus (Mudoypoxk) https://infourok.ru
bu6mmoteka [{OK https://m.edsoo.ru

[Mpesentanus (3uanuo) https://znanio.ru

Perry EI'D: https://ege.sdamgia.ru/

VYpoxk : https://urok.1sept.ru

VYpok, npesentanuu:https://multiurok.ru
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