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MNOACHUTEJIBHAS 3AIINCKA

[IporpaMMa Mo XMMHU Ha YpPOBHE CpEIHEro O0OImero oOpa3oBaHus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Qeneparuny, TpeOOBaHMKH K pe3yiabrataM oOCBoeHHs (enepanbHO  00pa3oBaTeNbHON
nporpamMmMsl cpenHero obmero obpazosanus (POIT COO), npexacraBieHHbix B DepepaabHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu mnpenojaBaHus
yuebHoro mpeamera «XuMHs» B 00pa3zoBaTelbHbIX opraHuzauusax Poccuiickoit denepauuu,
pean3yIONMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®denepanun Ha niepuon no 2025 roga» (Pacmopsbkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XHWMHUHU, K OIPEACICHHUIO O00mIei
CTpaTeruyl OOyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIUXCA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 06a30BOM ypOBHE COCTABUJIM KOHIICTITYaJbHBIC TOJOKCHHS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILieNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHUE, [OJIydaeMO€ BBITYCKHUKaMU 00IIe00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEMJIEMOW YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepLIAIOIIMM ATallOM peaju3aliyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEW, TPHUCYIIUX [EIOCTHOM CHCTEME XHUMHUYECKOro OOpa30BaHUS. OJTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB MPHPOJBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeloBeKa, a TaKXKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO H
npupoaHol cpene. Peanusyercs xuMudyeckoe oopa3zoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CpeACTBaMHU Y4eOHOTO IMpeaMmera «XUMHs», COJAepKaHUe M MOCTPOECHUE
KOTOPOTO ONpeZeNeHbl B MporpaMMme MO XMMUU € Y4ETOM CHEHM(PUKH HAyKU XUMUH, €&
3HAa4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KU3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHsI KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAaeT 0COOYIO pOJIb B COBPEMEHHON
[IUBWIIN3AIINHN, B CO3JaHWM HOBOW 0aszbl MaTepHalbHOW KyJabTypbl. OHa BHOCHT CBOM BKJIaJI B
(dbopMHpOBaHKE PAIIMOHAIFHOTO HAYYHOTO MBIIUICHHS, B CO3JaHNE IEJIOCTHOTO MPEICTaBICHUS
00 OKpyXaroIeM MUpe KaKk O €AMHCTBE MPHUPOJBI M YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMHUU
Ha OCHOBE TIOHUMAaHMS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIET0 MUPA, OCO3HAHMS B3aMMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMoneHCTBYS C JApYrMMHM €CTECTBEHHBIMH HayKaMM, XUMHsS —CTaja
HEOTHEMJIEMOI YacCThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KM3HH KaXI0ro wieHa oOmecTBa. CoBpeMeHHas XUMUsSI Kak HayKa CO3WJaTelbHas, Kak HayKa
BBICOKMX TEXHOJIOTHI HaIlpaBJieHa Ha pelIeHHe TIIO0ANTBHBIX MPOOJIEM YCTOHYMUBOTO Pa3BUTHS
YEeJIOBEUECTBA — CBHIPbEBOM, JHEPrEeTUYECKOM, MHUIIEBON, HIKOJOTHYECKON O€30MacHOCTH U
OXPaHBI 3/I0POBBS.

B coorBercTBUM ¢ OOIMMH LENSIMH M HPUHIMIIAMU CpeIHEro ooumiero oOpa3oBaHUs
conepxanue npeamera «Xumus» (1011 kmaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUECHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.



CocraBisromiuMu  npeamera «XuUMHs» ABISIOTCS 0a30Bble Kypchl — «OpraHuuyeckas
xuMus» 1 «O01asi 1 HeOpraHMyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0230BOM HAyKH: CUCTEMa 3HAaHUH M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHUHM U3 00UIel XUMHM) U OpraHuYecKord XuMuu. POpPMHPOBAHUE TAHHOW CHUCTEMBI 3HAHHUMA
Opyd HM3Y4YCHUHU TMpeaMeTa O0EeCIeYrBAET BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepxkanust KypcoB — «Opranndeckas xumusa» 1 «O01as 1 HeopraHuyeckas
XUMHUA» cHopMUpOBaHa B IIPOrpaMMe 110 XMMHM Ha OCHOBE CUCTEMHOIO MOJX0/Aa K U3YYEHUIO
yuyeOHOro Martepuasia M OOyCJOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOCHMS OPraHUYECKUX COCIMHECHMU, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKHUX M IJIEKTPOHHBIX IIPEACTABICHUM O CTPOCHUMU BEILECTB.
CseneHusi 00 M3ydaeMbIX B Kypce BEIECTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOIOB O
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHHH. B Kypce opraHmdeckoil XMMHMU MOTYy4arOT
pa3BUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00ILIero oOpa3oBaHUsS IEpBOHAYaJIbHBIE
IPECTaBICHNUS O XUMUYECKOM CBSA3M, KIacCU(UKALIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCHUMOCTH
CBOIMCTB BEILIECTB OT UX CTPOEHUS, O XMMUUECKON pEeaKIIUHU.

[lon HOBBIM yrjoMm 3peHus B npeamere «Xumus» 0a30BOro ypoBHsS paccMaTpUBaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
(dakTosornuecKrue CBEACHMS O BEUIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mias ¥ HeopraHuyeckas XUMHUS» 00Yy4aroIKUMCs MPEJOCTaBISAETCS] BO3MOXHOCTh OCO3HATh
3HaYeHHE NEePUOJUYECKOr0 3aKOHA C OOILIETEOPEeTHUECKUX U METO/0JIOTUYECKUX IO3UIHH,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (DYHKIMH 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBICHSAIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUHN O BaXKHEMILMX BELIECTBAX, UX COCTaBE, CTPOCHUU, CBOMCTBAX U
IIPUMEHEHNH, a TAKXKE 0 XUMUYECKUX PEAKLMAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX IIPOTEKaHUs
nomonHsercss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOITUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHONW XapakTep. OTH 3HAaHUSA CIOCOOCTBYIOT IOHUMaHUIO
B3aUMOCBSI3M XUMHH C JPYTMMHM HayKaMH, pAacCKpbIBAIOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEsTebHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHMIO YBA)XKEHHUS K IpOIECCY
TBOpYECTBA B 00JIACTH TEOPUHM U MPAKTUUYECKUX HMPUIOKEHUH XMUMHHU, TOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOoOIeMax, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIHMBATh MH(GOPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
WHTEJUIEKTYAIIbHBIX U DKCIEPUMEHTAIBHBIX HCCIIEI0BATEIbCKUX 3alad. B memoM coxepxaHue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /ISl MOHUMaHUS QHIOCODCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €MHCTBO HEOPTaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBONCTB
BEIL[ECTB UX COCTABOM M CTPOCHHMEM, MIO3HABAEMOCTh MPUPOIHBIX SIBICHUM IyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUHUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPENOChUIKaMH,
OCO3HAHHME POJIM XMMHUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MmpodiieM cOepekeHust
OYHEPIreTUYECKUX PECYPCOB, ChIPbsS, CO3aHUsI HOBBIX TEXHOJIOTMI U MATEPUAJIOB.

B mutane pemeHus 3amad BOCIUTAHMSA, PAa3BUTUS M COLMAIM3ALUU OOYYaIOUIMXCS
IPUHATBIE MPOTPaMMON IO XUMHHM IOAXOABI K OINPEACICHUIO COIAEPKAaHUSA U IOCTPOCHUS
peaMeTa MpeaycMaTpuBaoT (POPMUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI.



Nmeromux 6a3oBoe 3HaU€HUE 7S PA3IUYHBIX BUAOB JEATEILHOCTHU: PELIeHHs PooieM,
MOWCKa, aHaIM3a W 00paboTku WHGPOpPMAIKN, HEOOXOAUMBIX JUIS TPUOOPETEHHS OIbITa
MPAKTUYECKOW U MCCIIEN0BATENBCKON JNEATEIIbBHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B ITO3HAHUHU
XUMUH.

B npakTuke npenogaBaHus XUMUHM KaK Ha YPOBHE OCHOBHOTO 0OIero 0Opa3oBaHUs, TaK
U Ha YpOBHE CpenHero oomero o0pa3oBaHus, IMpPH ONPEACICHUH COJEP>KaTEIbHON
XapaKTEpUCTUKU LEeJeHd H3Yy4YEeHHs] IMpeaMeTa HalpaBICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPaAMLUMOHHO TMpu3HAETcsi (OPMUPOBAHHE OCHOB XUMHUYECKOW Haykd Kak obsactu
COBPEMEHHOI'O €CTECTBO3HAHUS, IMPAKTHUECKOW JMEATEIbHOCTU YEJIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEIETICHUIO LIeJICH N3YUYEHUS TIPEIMETA SIBJISICTCS BIIOJHE ONPABIaHHbBIM.

CornacHO NTaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMU W3Y4YEHUs MpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 ki1.) ssBHSIOTCS:

e (GOpMHpPOBAaHHME CHUCTEMBbl XUMHUYECKHX 3HAHMM KakK BaKHEHIIEH COCTaBISAIOIICH
€CTECTBEHHO-HAyYHOM KAPTUHBI MHUpPA, B OCHOBE KOTOPOH JIEKAT KIIFOUEBbIE MOHATHUS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOCHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHUE C UCTOPUEH UX PA3BUTHSI U CTAHOBJICHUS,

e (GopMHpPOBAHKME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEAKIUH, HEOOXOIUMBIX IJII IPHOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MHUpE BELIECTB U XUMHUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U
MOBCEHEBHOM KU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOACHUEM TMpaBuil 0Oe3011acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1eJIed U 3a7a4 U3y4eHHs IpeIMeTa B
nporpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMHU ITPUOPUTETAMU
B cHucTeMe cpeaHero ooOmiero ooOpaszoBanus. CeroiHs B MPENoJaBaHUU XUMHUHU B OOJbIIEH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE CoJepKaHusi O0OydeHwus,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIMYCKHHKAa 0O0IIe00pa3oBaTeIbHON  OpraHU3allvu,
BJIQ/ICIONIEr0 He HAOOpOM 3HAaHUMU, a (QYHKIMOHAIBHOW I'PaMOTHOCTBIO, TO €CTh CHOCO0aMU U
YMEHUSIMHU aKTUBHOTO TMOJYYEHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOW KU3HU IS pEUICHUs
MPaKTUYECKHX 3a]1a4.

B cBi3m Cc 3THM TpH HW3ydYeHHHM TMpeaMera «XUMHS» JOMHUHHUPYIOIIEEe 3HAYCHHE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KaK:

ajganTanus OOYyYalIIUXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS  MHpA,
GbopMHpPOBaHHE WHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHATHIO TPAMOTHBIX pEIMIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMIX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHHUEM;

dbopMupoBaHHEe Yy OOYYArOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETECHIIHN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOMCKa, aHanmm3a W 00paboTku WHGOpPMAIMU, HEOOXOAUMBIX UIsi TMPUOOpPETEHUs OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJII OLEHKH C
MO3UIUI IKOJIOTUYECKONM 0€30MaCHOCTH XapaKTepa BIHUSHHS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpraHU3M YE€JIOBEKA U MIPUPOJHYIO CPENLY;



pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYAIBHBIX U TBOPYECKHUX CIIOCOOHOCTEH
00yYaromuxcsi: CnocoOOHOCTH CaMOCTOSITEbHO IMPHOOpETaTh HOBBIE 3HAHUS 10 XUMHU B
COOTBETCTBUH C KM3HEHHBIMU IOTPEOHOCTSMH, UCIIONB30BATh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIJIs IIOMCKA M aHAJIN3a YUeOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUYECKOTO
COJICPKAHUS;

dbopmMupoBaHUE U pa3BUTHE Y O0YUYAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydYaromuxcs YOeKIEHHOCTH B TyMaHUCTHYECKOW HAIpPaBICHHOCTH
XUMHUM, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIBHBIX  MPOOJIEM  paIOHAIBHOTO
PUPOONOIB30BAHUSA, TIOMOJHEHNUS SHEPreTHYECKUX PECypcOB M COXpPAHEHHUs MPUPOTHOTO
pPaBHOBECHsI, OCO3HAHHMS HEOOXOJUMOCTH OCpPEKHOTO OTHOILICHHUS K TMPHPOJIE H CBOEMY
3JI0POBBIO, & TaK)Ke MPUOOPETEHHS OMBITA MCIIOJL30BAHMS MOJYYCHHBIX 3HAHUH JUIS IPUHSATHUS
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBI3aHHBIX C XUMUYECKIMH SIBJICHUSIMHU.

B y4ueOHOM m1aHe cpemHero oOmero oOpa3oBaHUs NpeaMeT «XHUMHUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEIMETHOMN 00s1acT «ECTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO61iee yucio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XUMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
o01ero oopa3oBaHusi, COCTABISIET 68 YaCOB:

B 10 ximacce — 34 gaca (1 yac B Hezeno),
B 11 kmacce — 34 vaca (1 yac B Hezemo).



COJAEP)KAHUE ObYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHuuecKord XMMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B IOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ OocHOBHbIe NONOKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. lomosorus,
n30Mepus. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHMSX — OJUHAPHBIE U KPaTHbIE CBSI3H.

IIpencraBnenne o  kiaccuukanum  opraHudeckux — BemiectB.  HomeHkiarypa
OpraHMYECKUX COEJMHEHUN (CHUCTeMaTuyecKas) W TPUBUAIbHbIE HA3BaHUSA BaKHEHUIIMX
IIpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl U3YUEHUS BELIECTB U UX MPEBpAILECHUI: 03HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIECTB, HAOIIOACHUWE U OMNMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUH (I1aBjlIeHue, OOyIIIMBaHUE U TOPEHUE).
YriieBogopoanbl

AJNKaHBI: COCTaB U CTPOCHHE, 'OMOJIOTMYECKUN psA. MeraH M 3TaH — HpocTedIIne
IPEJICTAaBUTENIN aJKaHOB: (U3MYECKHE U XHUMHYECKHE CBOMCTBA (peakuMM 3aMelleHus u
TOpEeHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUH psii. DTUIIEH U NMPOMUIIEH — MPOCTEHIIINE
MPEJICTABUTENIN AJIKEHOB: (U3MYECKME U XUMHUYECKHE CBOICTBa (peakuuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyYEHUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaxXHEHIINE XUMUYECKHUE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJIOTUYECKMH psl. AIETUIEH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKHE CBOMCTBA
(peakuuu rMIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (U3NUECKHE W XUMUYECKHE CBONCTBA (pEakiuu
TaJIOTEHUPOBAHUST M HUTPOBAHUS), MOJYYEHHE M NpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ar02eHUpOSanUs U HUMpPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpupoHbIe HCTOYHHUKH YTI€BOAOPOAOB. [IpHUpoiHbIiA Ta3 U MONMyTHbIE HEPTAHBIEC Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHUUECKH, KaTaTuTUYeCKui), nupoau3. [IpoaykTel nepepaboTku HedTH, X TPUMEHEHUE B
MPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOIyKThI €ro nepepadboTKu.

DKcrnepuMeHTaIbHbIE METO/IbI M3YUEHUs BEIIECTB U UX MpPEBpallleHUuii: 03HAKOMIIEHUE C
o0pa3laMu IIacTMacc, KaydykoB U pe3uHbl, Koyutekuun «HedTs» u «Yroaby, MoaenupoBaHuie
MOJIEKYJ YIJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE MNPAKTHUYECKOW pPaOOTHI:

IIOJIy4eHHUE 3TUIICHA U U3YYECHHUE €TI0 CBOMCTB.



PacuérHble 3a1a4u.

Bbruuciienuss mo ypaBHEHHMIO XUMHUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBA WJIM NPOAYKTAa pPEaKLUMU IO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamme oprannyeckue coeMHeHNs

[IpenenbHble OJHOATOMHBIE CIHMPTHL. METaHON M STaHOJN: CTPOCHHE, (QU3UYECKHe U
XUMHYECKHE CBOWCTBA (peakluu C aKTHUBHBIMU METallaMH, TaJIor€HOBOJIOPOAAMU, TOPEHUE),
npuMeHeHre. BoiopoaHbie CBA3M MEXKy MOJIEKYJIaMU CUPTOB. J(elicTBHE METaHOJIa U ATaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHOroaToOMHBIE CHOUPTBHL. OJTWICHTJIUKOIb W TIUIEPUH: CTPOCHHUE, (PHU3UYECKUE U
XUMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBUE CO IIETOYHBIMU METAJNIAMH, KaUECTBEHHAsI peaklys Ha
MHOrOaTOMHBIE CHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpuMeHeHue TriaulepuHa U
STUJICHTJIUKOJISL.

@DeHo: CTPOEHUE MOJIEKYNbI, (U3MYECKHEe M XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denona. [Ipumenenne genona.

Anpaeruaipl U Kemownvl. DopManbleruj, aueTalbIerujl: CTpoeHue, (U3NUECKue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAYECTBEHHBIC PEAKIIHH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE Ipe/IeIbHbIE KAPOOHOBBIE KUCIOTHl. MypaBbiHAasl U YKCYCHas KUCIIOTHI:
cTpoecHHEe, PU3NIECKUEC M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME [T KJTacca KUCIIOT, PEaKIus
sTepuduKanum), mojaydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE EHUCTBHUE.

CroxHble 3¢upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 ClloKHBIX 3(UpOoB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYraeBojpl: cocTaB, Kiaccu(ukanus yrieBogoB (MOHO-, TU- U noaurcaxapuabl). ['moko3a
— MPOCTEHIINI MOHOCaXapua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbl, PU3NYECKHUE U XUMUYECKHUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoM Meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIEHHE, OpOXXKEHHME TJIIOKO3bl), HAXOXJAECHHE B MPUPOJIE,
npuMeHeHue, ononornueckas poib. orocunTes. OpyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnonosa kak npupoHbie noauMepsl. CTpoeHHE Kpaxmalla ¥ LEUII0I03bI.
dusnueckue 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKIIUs C HOI0M).

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BEIIECTB M UX INPEBpAIICHUN: NPOBEACHHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoia okcugoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBHe ThuiepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxkcumom wmenu(ll), B3aumopeiicTBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUYECKOW pabOTHI: CBOWCTBA pPacTBOpa YKCYCHOM
KHCIIOTBI.

PacuéTHbie 3anaun.

Bbruuciienuss mo ypaBHEHMIO XUMHUYECKOW peakuuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBA HJIM TPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTcoaepikalue OpraHu4ecKue CoeTMHEHUS.



AMMHOKHCIOTBI Kak aM{QOTepHble OpraHU4YecKue coeAuHeHus. @Pusnueckue u
XUMHUYECKHE CBOIICTBA aMUHOKMCIOT (Ha IHpuMepe INMLKHA). buonoruueckoe 3HaueHHE
aMUHOKHCIIOT. [lenTuast.

benku kak mpupoIHbIE BBICOKOMOJIEKYJSIpPHbIE coeluHeHus. llepBuuHnas, BTOpUYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
KayeCTBEHHbIE pEaKIU1 Ha OEJIKH.

OKcIepUMEHTAIbHbIE METOJIbl U3YYCHMsI BELIECTB M MX NpEBpalleHUi: HAaOI0IeHHE U
ONKCaHUE JAEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWUHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TIOHATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, IMOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLUU, CPEIHsAs MOoJeKyisipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3AIIs U MTOJIMKOHICHCALINS.

OKCIIepUMEHTAIIBHBIE METO/Bl U3YUEHUS BELIECTB U UX MPEBPAILECHUIN: 03HAKOMJIIEHUE C
o0pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

Me:xnpeamMeTHbIe CBS3H.

Peanuzanus MEXIpEeAMETHBIX CBA3E€H NPU U3YyYEHUHU OpraHudeckor xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TMOHATHS: SBICHHE, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KIacCupUKalus, MEePUOJUYHOCTb, HAOIIOJEHUE, HW3MEPEHUE,
DKCIEPUMEHT, MOJIEIIUPOBAHMUE.

@dusuka: MaTepus, SHEPIUsa, Macca, aTroM, OJJIEKTPOH, MOJIEKYJa, JHEPreTUYECKHH
YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3MUECKUE BETUYMHBI U
€AVHMILIBI UX U3MEPEHMUS.

buonorus: knerka, opraHusm, ouocdepa, oOMeH BellecTB B OpraHusMe, (OTOCHHTES,
OHMOJOTUYECKH aKTUBHbIE BellecTBa (OEIKU, YIIIeBObL, JKUPHI, (PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonorusa: NUIIEBbIE MPOAYKTbl, OCHOBBI pAIlMOHAJIBHOIO TMHUTAHUS, MOIOIIUE
CpEICTBA, JIEKAPCTBEHHbIE M KOCMETHMYECKHE Npernaparbl, MaTepuaibl U3 HCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMHuYecKui dieMeHT. AToMm. Sapo artoma, H30TONBI. DJIEKTPOHHAs O00OJOYKa.
DHepreTHyecKre YpOBHHU, MOMYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- 3neMeHThl. OCOOCHHOCTH
pacrpeziefieHusl 3JEKTPOHOB M0 OpOUTAISIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuoaudeckass cucrema xumudeckux osnemeHrtos JI. .
MengeneeBa. CBsA3b NEpUOAMUYECKOTO 3akoHAa M Ileproanueckoil cHCTEMBl XUMHUYECKHX
anemenToB J[. . MenzeneeBa ¢ COBpEMEHHON TEOPUEH CTPOCHUS aTOMOB.



3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XUMHYECKHX JJIEMEHTOB M 00pa3yeMbIX HMHU
IIPOCTBIX M CIIOXHBIX BEIIECTB IO IPYIIaM U IEepHoJaM. 3HAYEHHE MEPUOJUYECKOIO 3aKOHA B
Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMHYECKass CBA3b. BUIbl XUMHUYECKOM CBsI3M (KOBaJIGHTHAS
HEeNoJIsIpHasl U TOJspHas, MOHHAs, MeTauindeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMUYECKOW CBs3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DIIEKTPOOTpULIATENBHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsTue o aucniepcHbIX cucreMax. MIcTUHHBIE U KOJUTOMIHBIE pacTBOpbl. MaccoBas 1ois
BELIECTBa B pacTBOpE.

Knaccupukanuss HeopraHndeckux coeauHeHwid. HoMeHKmaTtypa HEOpraHWYecKHX
BELECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K pPA3ITUYHBIM
KJIacCaM.

Xumuyeckas peakuus. Kimaccudukanuss XUMHUECKUX pEakUUi B HEOPraHMYECKOH u
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpaALICHUS
SHEPTUU MPU XUMHUYECKUX PEAKITHSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3iM4HbIX (hakTopoB. OOpaTUMblE peaKInu.
Xumuyeckoe paBHOBecHe. DakTOpbl, BIUAIOIIME HA COCTOSHHUE XHMHUYECKOIO pPAaBHOBECHS.
ITpunnun Jle Hlatense.

DnexTponuTuueckas aucconuanus. CunpHble U cialdble >MeKTponauThl. Cpeaa BOIHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAsl, IEJTOYHAs.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DKCIEepUMEHTAIbHBIE METOJbl U3YUYEHHUS BEIIECTB M UX MPEBpAlllCHHI: AEMOHCTpalus
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MenneneeBa», usydyeHue
MoJieJIe KPUCTAJUIMUECKUX pEelETOK, HaOJII0JAeHHEe U ONHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jIoKEHHE IEPOKCHAA BOJOpPOJAa B MPUCYTCTBUM KaTalau3aTopa,
OTpesieNieHUuE Cpe/ibl PaCTBOPOB BEILIECTB C MOMOUIbIO YHUBEPCAIBHOTO WHIUKATOPA, pEakluu
MOHHOTO OOMEHa), MpOBEJEHUE NPAaKTHUUECKON paboThl «BnusHue pa3nuyHbIX (AKTOpOB Ha
CKOPOCTb XUMUYECKOU PEAKIIU.

PacuéTHbie 3anaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKHMX pEaKUUid, B TOM YHUCIE TEPMOXHUMHUYECKHE
pacy€Thl, pacu€Thl C UCIIOJIb30BAHUEM MOHATHUS «MaccoBasi JA0JIs BELIECTBAY.
Heopranuveckasi xumust

Hemerannbl. Ilonoxenue HemertasioB B Ilepuonmyeckoil cucreMe XHUMHUYECKHX
anemernToB JI. M. MennaeneeBa M OCOOEGHHOCTH CTpoeHHsS aTomoB. Du3nueckue CBOWMCTBA
HEMETAJUIOB. AJUIOTPOTHS HEMETAIOB (Ha IPUMEpPE KUCIopoa, cepbl, hochopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BaXHEUIIMX HEMETAJUIOB (raJloTe€HOB, cepbl, a30Ta, (ocdopa,
yIIepoAa U KPEMHHUSA) U UX COEAVMHEHUH (OKCUI0B, KHCIOPOACOAEPKAIUX KUCIOT, BOJOPOJHBIX
COCTMHECHUN).

IIpuMeHeHre Ba)KHEUIINX HEMETAJIOB U UX COCUHEHUN.

Mertauel. [lonoxxenue metaiuioB B [lepuoanueckoit cucteMe XuMHYECKUX 3JeMEHTOB /1.
N. MenpaeneeBa. OCOOEHHOCTH CTPOSHUS IECKTPOHHBIX 000JI0YEK aTOMOB METAJIIOB.



O6mume ¢uznveckue cBoricTBa MeTaIoB. CIulaBhl METa/IOB. DIEKTPOXUMHUUCCKHUI PsiT
HaIPSKEHUN METaJUIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIIUX METAJUIOB (HATPUM, Kaiauil, KalblUil, MarHuu,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCIMHEHUM.

OO6u1re ciocoObl MOMy4YeHHst METaJUIOB. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIEepUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB W MX IPEBPAILCHMI: H3ydeHUE
KOJUIeKIMU «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, PEIICHUE HKCIEPUMEHTAIbHBIX
3aja4, HaONIOJleHWEe M  ONHCAaHUE JIEMOHCTPALMOHHBIX M  JAOOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBHE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYed, KaueCTBEHHBIE
peaxkiuy Ha KaTHOHBI METAJLJIOB).

Pacuérnbie 3agaun.

Pacuérer Maccel BemiecTBa Wi 00BbEMa ra3oB IO HW3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce UM 00bEMY OJIHOTO M3 Y4YacTBYIOIIMX B PEaKLMM BELIECTB, pacy€Thl mMacchl (00bEMa,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB pPEaKIIMH, ECIIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U )KU3Hb

Ponp xumum B oOecmeueHUM OSKOJOTHYECKOM, OSHEPreTMYecKOW ¢ MUIIeBOU
0e30MacHOCTH, Pa3BUTHH MeAUIMHBL. [lOHSATHE O HAyYHBIX METO/AAaX IO3HAHUS BEIIECTB H
XAMHYECKUX PEaKIUM.

[IpencraBnenns 00 OOMMX HAYYHBIX NPUHIUIAX [POMBIIUIEHHOTO TIOJXYYEHUS
BAKHEMIIMX BEILIECTB.

UYenoBek B MHUpE BELIECTB M MaTEPHAIOB: BAXKHEHIINE CTPOUTENBHBIE MaTEpHUalbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuabl i SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHe U MUHEpaJIbHbIe yI00pEHUS.

XuUMHSL U 30pOBbE YEJIOBEKA: MPaBHJIa HCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOr0 MCIOJIb30BAaHUSI ITPENapaToB ObITOBOM XUMUH B TOBCEHEBHOM JKU3HU.

Me:xXnpeamMeTHbIE CBS3H.

Peanu3zanus MexXnpeIMEeTHBIX CBA3EH MpU U3y4eHUH OOIIeH U HEOPraHUYECKOW XUMUH B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTHH,
TaK U MOHSTUMH, ABISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAY4YHbIE IMOHATHS: HAaydHbIH (akT, rumoresa, 3aKOH, Teopus,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJICJINPOBaHUE, U3MEPEHHUE, SIBIICHUE.

@dusuka: marepus, SHEprus, Macca, aToOM, JJIEKTPOH, NPOTOH, HEMTPOH, MOH, MU30TOI,
pPaZoaKTUBHOCTb, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEILECTBO, TEJNO, 00BEM, arperaTHOe
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

I'eorpadus: MuHepanbl, TOpHbIE TOPO/IBI, TOJIE3HbIE HCKOMAeMble, TOILUINBO, PECYPCHI.

TexHomorua:  XMMHMUYECKas  NPOMBILUIEHHOCTb,  METAJULYprusi,  MPOU3BOACTBO
CTPOUTENIbHBIX MaTepHaJIoB, CEJIbCKOXO35ICTBEHHOE IIPOU3BOCTBO, NUIIEBas
IPOMBIIIICHHOCTh, (papMalleBTUYECKass MPOMBIIIICHHOCTb, IPOM3BOJCTBO KOCMETHYECKHX
IIpenapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaT€pUANIOB, 3JEKTPOHHAs MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTUU.






INIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA IIPOTPAMMBI 110 XHMMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYarOUTUMHUCS
IporpaMM cpeaHero oobmero oopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUU € CHCTEMHO-JEATEILHOCTHBIM MOAXOJAOM B CTPYKTYpE JIUYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BbIJIETICHBI CJIEYIOIINE COCTABIISAIOLIHE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUMCKON Tpa)kTaHCKOW HMJIEHTUYHOCTH — FOTOBHOCTHU K
CaMOpPa3BUTHUIO, CAMOCTOSATEILHOCTH M CAaMOOIIPEACTICHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

L[eJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYYaOIIMXCS PYKOBOJICTBOBAThCSI B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, TMPUCYIIUMH LEIOCTHOM CHUCTEME XUMHUYECKOTO
oOpa3zoBaHusi;

HaJU4Yhe TPABOCO3HAHUS IKOJIOTHYECKON KYJIbTYPhl M CIIOCOOHOCTH CTaBUThH IEIH H
CTPOUTD JKU3HEHHBIE IJIAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOCHMS MpeAaMeTa «XUMHUS» JIOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COIIMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHIICKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOINIECTBE HOPMAMHM M TIPaBUJIAMHU TOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTaHOBJICHUS
JTUYHOCTH 00YYaIOIIUXCSI.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa «XUMHSI» OTPaKaOT CPOPMUPOBAHHOCTH
OTBITa TIO3HABATEIBHOM W TMPAKTHYECKON JEATEIHHOCTH OOYYAOMIMXCS TI0 pean3aluu
MPHUHSTHIX B OOIIECTBE IIECHHOCTEH, B TOM UHCIIE B YaCTH:

1) rpamIaHCKOTrO BOCIUTAHMS

OCO3HaHUs 00YYaIOIIUMHUCS CBOMX KOHCTHTYIIMOHHBIX MIPaB U OOSI3aHHOCTEH, YBaXKCHUS
K 3aKOHY U MPABOMOPSIIKY;

MPEACTABICHUS O COIMMAIBHBIX HOpPMax M TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHUHA B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM ACATEIHHOCTH MPHU CO3JaHUU yUCOHBIX MTPOCKTOB,
pelIeHNH yUYeOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHIIOJIHEHHH XUMUUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPHHUMATh MOTHBBI, HAMEPEHHsI, JIOTUKY W apryMEHTHI
JIPYTHUX TIPU aHAIHU3E PA3TUYHBIX BUJIOB Y4eOHOU J1eATeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIICHHSI K UCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTECYECTBEHHOM
XUMUHY;



yBaXKEHMsI K IpoIlecCy TBOpYECTBA B OOJACTH TEOPHUH M MPAKTHUECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHS HAYKW €CTh Pe3yibTaT JJIMTENIbHBIX HaOJI0JACHHM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpeca W I[I03HABATEJIbHBIX MOTHBOB B TMIOJIYYEHHH U TMOCJICAYIOIIEM aHaJIu3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSIX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOr0O TIOBEICHMUS;

CIIOCOOHOCTH OIIEHMBATh CUTYyallUM, CBSI3aHHbIE C XHUMHUYECKUMHU SIBICHUSIMH, U
IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI HU
LIEHHOCTH;

TOTOBHOCTU OLICHUBATh CBOE IOBEJCHUE M IOCTYIIKM CBOMX TOBAPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICCTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 370poBOoro M Oe3omacHOro oOpas3a XU3HU, HEOOXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOroieHusl MpaBuil 0e30MacHOro OOpalleHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MMOHMMAHUS IIEHHOCTH TMPaBWI WHAUBUAYATBHOTO U KOJJIEKTUBHOTO 0O€301acHOTO
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIHOJICH;

OCO3HAHUS TOCJICJCTBUN W HENPHSTHS BPEIHBIX MPUBBIUCK (YIOTPEOICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIHUTAHUA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATEIbCKOM IESTENbHOCTH,
0OIIECTBEHHO TOJIE3HOM, TBOPUECKOM U IPYTHX BUAAX JAEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pPEUICHUM NPAKTUYECKUX 3aJad COLHUAIbHOMI
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YUYEHHUIO MPOQPECCUil pa3IMuHOTO poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIOIIM TPpyJa U pe3yJibTaTaM TPYI0BOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBUAYaJbHON TpaeKTOpUU 0Opa3oBaHMS,
Oynyiieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHH, MHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) ’3K0J10rMYEeCKOr0 BOCTIUTAHMS

9KOJIOTHYECKH 1EIeCO00Pa3HOT0 OTHOILIEHHS K PUPO/JIE, KaK UCTOYHUKY CYIIIECTBOBAHUS
’KU3HHU Ha 3eMIie;

MMOHUMAaHUS TJI00ATLHOTO XapaKTepa dKOJOTUUECKHUX MPOOIIeM, BIUSHHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPEbl;

OCO3HAHUS HEOOXOAMMOCTH MCIIOIB30BAHMS TOCTHKEHUN XUMUU JJIS PEIICHUST BOITPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HEMPUITHUS ACUCTBUHN, MPUHOCAILIMX BPEI OKPYKAIOIIEH NPUPOJHOU cpeje,
YMEHHsI TIPOTHO3UPOBATh HEOIArOMPUSATHBIC YKOJIOTHYECKHE IMOCIEICTBUS MPEINPHHIMAESMBIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJu4usl PA3BUTOIO SKOJOTMYECKOrO MBINUICHUS, 3KOJIOTMYECKON KYJIbTYPBI, OIBITA
JEATEIbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B



MO03HABATEIbHON, KOMMYHUKATUBHOMN M COLMAIbHON MPAKTHUKE, CHOCOOHOCTH M YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHUKH;

MOHUMaHUs CleUu(UKN XMMUU KaK HayKH, OCO3HaHHs e€ poiu B (HOpMHUpPOBAHHUH
paloHaIbHOIO HAYYHOI'O MBIIUICHHUS, CO3JIJaHUU LIEJIOCTHOTO Mpe/ICTaBIeHHsI 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE IMPUPOJbl M YEJIOBEKA, B IMO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEU WU
pelieHnu IpodiieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B OCOOOW 3HAYUMOCTH XHMMHH JJII COBPEMEHHOW IMBHUJIM3AIMU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJBTYPBI, PEIICHUH TII00aTBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
DHEPreTUYECKOW, TMHUIIEBOH M DKOJOTHYECKOW Oe30macHOCTH, B PAa3BUTHH MEIHMIIMHBL,
o0ecreyeHny yCIOBH yCIEUTHOTO TPyAa M SKOJIOTHYeCKH KOM(MOPTHOM KU3HU KaKIOTO YJIeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOHM TPAaMOTHOCTH: TIOHMMaHHWsl CYHIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIIOJIB30BATh MOJy4aeMble 3HAHUS IS
aHaIM3a U OOBSCHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U IPOUCXOASIMX B HEM H3MEHEHUH,
yYMEHHUS 1e7aTh 000CHOBAaHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M HMEIOIIMXCSI TAHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XMMHMUYECKHWE 3HAHUS JUI PELIEHUS
npo0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K MMO3HAHUIO U UCCIIEJ0BATENbCKOMN ACATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPHIBHOMY 0O0pa30oBaHMUI0O UM CaMOOOpa30oBaHUIO, K
AKTUBHOMY TIIOJIy4EHHMIO HOBBIX 3HAaHUM IO XUMHUU B COOTBETCTBUU C HKU3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSIM Tpylda B pasnuuHbIX cdepax mnpodecCHOoHaTbHON
JIEATEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3yJIbTaThl OCBOCHHs Y4eOHOTro mpenMeTa «XHMHsS» Ha YPOBHE
CpeIHero o0mero 0opa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYYAFOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
158 cneun(i)m(y METOJ0B IIO3HAHUA, I/ICHOJ'II)3yeMI)IX B €CTCCTBCHHBIX HaYKaX (MaTepm{, BCEIIECTBO,
SHEPTHUS, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBINH (DAKT, MPHUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSI, UCCIICI0BaHKe, HAOIIOIeHUE, U3MEPEHHUE, IKCIICPUMEHT U IpyTHe);

YHUBEpCaJbHble  y4deOHbIe  JeiicTBUS  (TMO3HABATENbHbIC,  KOMMYHHUKATHBHBIC,
peryasTHBHBIC), oOecneunBarone (opMuUpoBaHHe (YHKIIMOHAIBLHOW T'PaMOTHOCTH |
COLMAIbHONM KOMIETEHIIMH 00y4aroInuXcs;

CIOCOOHOCTh ~ OOyYaromMXCs  HMCIOJB30BaTh  OCBOCHHBIC  MEXKIUCHUILIIMHAPHBIC,
MHPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCATbHBIC YUeOHBIC JCHCTBHS B IT0O3HABATCIBHOW U
COLMAJIBHOM MPAKTHUKE.



MeranpeaMeTHbIe Pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMU yUE€OHBIMHU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBgi1ajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU MO3HABATEIbHBIMHY €l CTBUSIMU:

1) 6a3oBble JIOTHYeCKHeE AeiiCTBUS:

CaMOCTOSITENILHO (DOPMYJIUPOBATh W AaKTYAIM3UPOBATh TMPOOIEMY, BCECTOpPOHHE e&
paccMaTpHuBaTh;

OTpeNeATh eI ACATSIBHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUHU HX JOCTHXKCHHSI,
COOTHOCHUTD PE3YJIBTATHI ACATEIHHOCTH C ITOCTABICHHBIMH IICIISIMHU;

WCIIOIb30BaTh MPU OCBOCHUW 3HAHUN TPHUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKU TMOHSATHH W YCTAaHABIMBATh WX B3aWMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIINE OHSITHS JIsl OOBbSICHEHUS OT/ICTBHBIX (DAKTOB U SIBIICHUH;

BEIOMpATh OCHOBAaHUS WM KPHUTCPUH I KIACCH(UKAIMHA BEIIECTB W XUMHUYCCKUX
peaKuuii;

yCTaHABIUBATh NPUUYUHHO-CIIEICTBEHHBIE CBA3U MEXKY U3Yy4aeMbIMU SIBJICHUIMH;

CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHUPOBATH
BBIBOJIBI U 3aKJIIOUCHUS,

MIPUMEHSITH B MIPOIIECCE IMO3HAHUS, MCIIOIh3yeMbIE B XUMUU CUMBOJNYCCKUE (3HAKOBBIC)
MOJIeJId, TPe0OPa30BhIBATH MOJICIHHBIC MPEACTABICHUS — XUMHUECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XuMHuYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIuu — TPU PEIICHUH YIeOHBIX
MO3HABATEIIBHBIX M MPAKTUYCCKUX 3aJ1a4, MPUMEHSATh Ha3BaHHBIC MOJICIbHBIC IMPEICTABICHUS
JUTSI BBISIBTICHUS] XapaKTEPHBIX MPU3HAKOB U3y4aEMBIX BEIIECTB U XMMHUECKUX PEAKIIUH.

2) 6azoBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

dbopMynupoBaTh IMEeNW W 3aJaddl HUCCIEJOBAHMS, WCIIONb30BaTh TIOCTABJICHHBIE U
CaMOCTOSITENNbHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTsE QOPMUPOBAHUS THITOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HABBIKAMHM CaMOCTOSITCIIGHOTO IUIAHUPOBAHUS W TIPOBEACHHS YYCHUYCCKHX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHMs HAONIOAATh 32 XOJOM MPOIECCa, CAMOCTOSTEIILHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (GopMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJCTaHHON
pabore;

MpPUOOpPETaTh OMBIT yYEHUYECKOW HCCIEAOBATEIbCKON U TPOEKTHOW AESITeNhHOCTH,
MPOSIBIISATE CHOCOOHOCTHP M TOTOBHOCTH K CaMOCTOSITEIbBHOMY TIOMCKY METOJOB pEUICHUS
MPAKTUYECKHX 337124, IPUMEHEHHUIO PA3JIMYHBIX METO/IOB ITO3HAHUS.

3) padora ¢ ungopmanmeii:

OPHUEHTHPOBATLCS B PA3IUYHBIX HCTOYHWKAX WHpopManuu (HaAyIHO-TIOMYJISIpHAs
auTepaTypa XHMHUYECKOTO COJEpKaHUWs, CIpaBOYHBIE TocoOus, pecypcel HHTepHeTa),
AHAM3UPOBATh HWH(MOPMAIIMIO PA3NUYHBIX BUIAOB M (HOPM TPEJCTABICHUS, KPUTUYECKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

(dbopMynMpoBaTh 3aMpoChl W MPUMEHSATh Pa3IMYHbIE METOIbI TMPU TMOUCKEe W OTOOpe
uH(pOopMaIui, HEOOXOAUMOH /7Sl BBIMIOTHEHUS YU€OHBIX 3a7a4 ONPEeAeNEHHOTO THTIA;

MpUOOpEeTaTh OMBIT UCMOJIb30BAHUS WH(DOPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH U
Pa3IUMYHBIX TTIOMCKOBBIX CUCTEM;



CaMOCTOATENIHO BBIOMpaTh ONTUMAIBHYIO (pOopMy MpeAcTaBICHUS HHPOPMAIIUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JPYTHUE);

UCIOJb30BAaTh HAYYHBI S3BIK B KA4eCTBE CpPEACTBA MpPH pPabdoTe C XUMHUYECKOH
uHpoOpMaLuel: MPUMEHSATh MEXIpeIMEeTHbIe ((QU3MUYECKUe W MaTeMaTW4yecKHe) 3HAaKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpHl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30oBhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATIISIAHOCTH.
OBi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH el CTBUSIMH:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCY»KAaeMON TeMbI B XO/I€ IUAajora W/l JUCKYCCUU,
BBICKA3bIBaTh UJEH, (OPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIHHO BBINOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYINATh C MPE3EHTALMEH Pe3ylbTaTOB IMO3HABATENFHON NEATENbHOCTH, TOTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHUHM XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOWCTB HM3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOTO MpoeKTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM MPOBEAEHHBIX
UCCJICIOBAHUM MyTEM COTTIACOBAHUS MO3ULIUI B X0€ 00CYXK/IeHUS U OOMEHAa MHCHUSIMH.
OBJiaieHHe YHUBEPCAJIbHBIMH PeryIATHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENILHO TIAHUPOBATh M OCYLIECTBIIATH CBOIO MO3HABATENIbHYIO JESITEIbHOCTD,
ompenenss e€ IeTr W 33aJadd, KOHTPOJIHUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allTOPUTM JICHCTBHI TPU BBIOJHEHWN YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BBIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX PEIIeHHs C YYETOM MOJydeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIHAIX;

OCYILLIECTBISAITh CAMOKOHTPOJb CBOEH JIeATENHOCTH Ha OCHOBE caMoOaHaju3a M|
CaMOOLIEHKHU.

IMPEAMETHBIE PE3YJIBTATBI 10 KJIACC

[IpenMeTHBIe pe3ybTaThl OCBOECHUS Kypca «OpraHudeckasl XUMHUs» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUN O XUMHUYECKON COCTaBISAIONICH €CTECTBEHHO-
HAayyHOW KapTHUHBI MHpA, POJM XMMHUU B IO3HAHUHU SIBICHUU NPUPOIbI, B (POpMHpPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHusT TPAaKTHUYECKUX 3adad M DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3/10pPOBBIO U IPUPOJIHOM CpENE;

BJIQJICHUE CHUCTEMOM XMMHYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIOJATarolInue
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEpHyTas U
COKpalméHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEpOAHBIA  CKEJIET,
GbyHKIMOHAIbHAS TpyMNa, pajuKai, H30MepHus, W30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIII€BOIOPOABI, KHCIOPOA U a30TCOMAEPIKAILIUE COEIMHEHUSI, MOHOMEp, MOJIUMEDP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPTaHUYECKHUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUN SI3BIK XUMHHU; MHUPOBO33PCHUYCCKUC 3HAHHA, JIC)KAINIUMC B OCHOBC IIOHHMMAHUSA
MNPUIUHHOCTHU U CUCTCMHOCTU XUMHUUCCKHUX SIBJIGHPIP'I, (I)&KTOJIOFH‘-I@CKI/IG CBCIACHUA O CBOI\/JICTBaX,
cocTaBe, OJy4YeHUH U 0€30aCHOM UCIOJIb30BaHUU BAXKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPaKTUYECKOM JIeATEIbHOCTH YEIOBEKa;



c(OpPMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIC MPU3HAKU MTOHITHI, yCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLCHUI OPraHUYECKUX COCAUHECHUM;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY JUIS COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) (GOPMYJI OPraHUUECKUX BEIIECTB
Y YpaBHEHUN XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BELIECTB
JUTSL WILTIOCTPALIMU X XUMHYECKOT0 ¥ IPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpPMUPOBAHHOCTh ~ yYMEHUWA  YCTaHABIMBATh  MPHUHAJIEKHOCTb  M3YUYEHHBIX
OpraHMYECKHUX BEHIECTB IO HX COCTaBy U CTPOEHHUIO K OIpeneaEHHOMY Kiaccy/Tpymrne
COEIMHEHUI (yrneBomopoasl, KHCIIOPOJL u a30TcojepxKallne COEIMHEHMUS,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS), JaBaTh UM Ha3BaHUs M0 CUCTEMaTU4YECKOW HOMEHKJIAType
(IUPAC), a Takxe NPUBOIWTH TPUBHAJIbHBIC HAa3BAHUS OTICIBHBIX OPraHUYECKUX BEIICCTB
(3TWJIEH, TIPONWJICH, AaUETHJICH, OTWJICHIJHMKOIb, TJMLEpUH, (eHon, QGopmaabaeru,
aleTaidbAerusl, MypaBbUHAs KHUCIOTAa, YKCyCHas KHUCIJIOTa, OJIEMHOBas KHUCIJIOTA, CTE€apUHOBAs
KHCIIOTa, TII0K03a, (PPYKTO3a, Kpaxmall, [eJUTI0I03a, TITUIIH);

c(OpPMUPOBAHHOCTh YMEHHS ONPEIENSATh BUIbl XMMHUYECKOW CBA3HM B OPraHHUYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHS TPUMEHATH IOJIOKEHHSI TEOPHU CTPOCHHSI OPTaHUYECKUX
BemectB A. M. bytiiepoBa miisi 0OBbSACHEHHS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHMI XapaKTepu30BaTh COCTaB, CTpOEHUE, (usnueckue u
XUMHUYECKHE CBOWCTBA TUITMYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTaH, 3TaH, STWJIEH, NPONMJIEH, aleTwieH, OyraaueH-1,3, MmerunOyraaueH-1,3, OeH3omn,
METaHOJI, 3TaHOJI, STWJIEHIJINKOIb, TIUIEpUH, (EHOI, alleTalbJerul, MypaBbuHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKIY HUMH YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTE€pPU30BaTb HCTOUYHUKHU YIJIEBOJOPOAHOIO CBIPhS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CHOCOOBI MX MEpepabOTKU U MPaKTUUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHPOBAHHOCT YMEHHUIH NPOBOJUTH BBIYUCIEHUS IO XMUMHUYECKHM YpaBHEHHSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA MJIM MPOJIYKTa PEAKIMU IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJIHOTO U3 MCXO/HBIX BEIIECTB WM MPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCT, YMEHUH BJIAJeTh CHCTEMOW 3HAaHUH 00 OCHOBHBIX METO/AaxX
HAyYHOTO MO3HAHUS, UCIOIb3YEMbIX B XUMHH MPH U3YyYEHUH BEIIECTB U XUMHUYECKUX SIBICHUMN
(HaOmrofieHMe, UW3MEpEHHe, OKCIIEPUMEHT, MOJAEIUPOBAHUE), HCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUIsl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U UX MPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHH COOJIIOIaTh MPaBUia MOIB30BAHUA XUMUYECKOM MOCYI0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKe MpaBHUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKILHUSMU 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBATh M BBINOJHATH XUMHUYECKUI SKCIIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPH HarpeBaHUU, MOJyYEHUE ATHIICHA U HU3YYEHHE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIMH OpPraHUYECKUX BEIECTB, JeHaTypanusi OeJIKoB Ipu



HarpeBaHWH, I[BETHBIE PEAKIIMU OEJTKOB) B COOTBETCTBHH C MpaBUJIaMHU TEXHUKH O€30MMacHOCTH
npu OOpaIleHUU C BEIIECTBAMHU M JIA0OPATOPHBIM O0OPYIOBAHUEM, TIPEICTABISITh PE3YIbTATHI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3aluCu YPaBHEHHUN COOTBETCTBYIOIIUX PEAKIUN U
(GbopMyIMpPOBATh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMCHHI KPUTHYECKH aHAIM3HPOBATH XUMHYECKYI HH(POPMAIHIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpecTBa MacCOBO MH(popManuu, IHTepHEeT U ApyTHXx);

c(hOPMUPOBAHHOCTh YMEHUW COOJI0IaTh TMpaBWjIa SKOJIOTHYECKH IIeJIecCO00pa3HOro
MOBEJICHUSI B OBITY M TPYJIOBOM JEATEIBHOCTH B IENISAX COXPAHEHHsI CBOETO 3/I0POBbS M
OKpY’Karolllel MpUpOHOM CpeJibl, OCO3HABATh OMACHOCTH BO3JCHCTBHUS Ha YKUBBIE OpPraHU3MBbI
ONpEACNEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAas cmbica mnokasarens [IJIK, noscHaTre Ha
npuMepax crocoObl YMEHBIICHHUS U MPEIOTBPAIICHHUS X BPEAHOTO BO3JICHCTBUS HA OPraHU3M
YeJI0BCKA;

JUISE OOYYAOIIUXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS: YMCHHE MPUMCHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUIS CJENbIX W CIa0OBUIANIMX OOYYaIOUIMXCS: YMEHHE HCIOJb30BaTh peabedHO-
TOUEYHYIO cucteMy obo3Hauenuii JI. bpaiins ans 3anucu xuMudeckux GopmyiL.

INPEAMETHBIE PE3YJBTATBI 11 KJIACC

[IpeameTrHsie pe3ynbTaThl OCBOCHMSI Kypca «OOImas M HeopraHuyecKas XUMUSD
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUN: O XHUMHUYECKOW COCTABIAIOIIECH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XMMHUU B TO3HAHUM SBICHUN NPUPOIBI, B (HopMHpOBaAHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTU, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelieHusT TPAaKTHYECKUX 3adad M HKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEE;

BJIAJICHUE CHCTEMOM XHMHUYECKMX 3HAHU, KOTOpas BKJIKOYAET: OCHOBOIIOJArarolnue
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUINYeCKas, BOJOPOJIHAs),
KPUCTAJUIMYECKAsi  pPELIETKA, THUIBI XUMHYECKUX  PEaKUUl, pPacTBOp, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJUTHYECKAs JUCCOLMALMUSA, OKUCIUTEIb, BOCCTAHOBHUTENB, CKOPOCTH
XUMHYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Jauccouranuu, nepuoguyeckui 3axkoH JI. WM. MenneneeBa, 3akoH
COXpAaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS dHEPTUH MPU XHUMUYECKHUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHUE 3HAHUS,
Jie)Kalye B OCHOBE IOHMMAHUS TPUYUHHOCTH M CHCTEMHOCTH XUMHYECKUX SIBIICHUH,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJTYyYEeHUH U O€30IMaCHOM HCIOJIb30BaHUHN
BaXHEHIIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKOM EATEIHHOCTH YEIIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTePHBIC IPU3HAKU MTOHATHIA, yCTaHABIIUBATh
MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS IMPU OMMCAHUUA HEOPTaHUYECKUX
BEILECTB U UX IIPEBPALLECHUI;



C(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY JII COCTABICHMS
dopMyn BemecTB M ypaBHEHHH XUMHYECKUX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBMalibHbIC Ha3BaHHS OT/ICIbHBIX HEOPraHUYECKMX BELICCTB (yrapHbId Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, raunéHas WU3BECTb, HETall€Has W3BECTb, IUTbEBAs COJA, NMUPUT U
ApyTHE);

C(OPMHPOBAHHOCT YMEHHUH ONpEeAENsATb BAJEHTHOCTb U CTEHNEHb OKUCIICHUS
XUMHUYECKHX DJJIEMEHTOB B COCIMHECHMSX PA3JIMYHOIO COCTaBa, BHJ XMMHUYECKOH CBS3U
(KoBaJIeHTHasi, MOHHAsA, METaNIN4ecKas, BOJOPOJHAs) B COCJUHEHUAX, TUI KPUCTAUIMYECKON
PELETKN KOHKPETHOIO BEllecTBa (aTOMHas, MOJIEKYJIsIpHas, HOHHAsI, METAJJIMUECKasi), XapaKTep
Cpenbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCIUHECHMUI;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABINBATH MPUHAICKHOCTh HEOPTaHUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMEeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIOThI, aM()OTEPHbIE TUAPOKCUABI, COJIH);

c(OPMHPOBAHHOCTh yMEHHUI pacKpbIBaThb CMBICH Iepuoaudeckoro 3akoHa [JI. W.
MenpgeneeBa U JIEMOHCTPUPOBaTh €0  CUCTEMATU3UPYIOILYIO, OOBACHUTEIbHYID U
HIPOTHOCTUYECKYIO (YHKLINY;

C(OPMHPOBAHHOCT YMEHUH XapakTepu3oBaTh JJIEKTPOHHOE CTPOECHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMuueckux 3nemeHTos /1. U.
MeHeneeBa, HMCHOJNB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH T10 nepuoaam U rpynnam [leprogudeckoil cuctemMsl XUMUYECKUX d1emMeHToB [[. 1.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapakTepu30BaTh (OMUCHIBATh) OOIIHME XUMHUYECKHUE
CBOMICTBA HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IMOATBEPXKIATh CYIECTBOBAaHUE
TEHETHUUYECKON CBA3M MEXJIY HEOPraHMYECKHMH BEIIECTBAMU C TIOMOIIBIO YPAaBHEHMMU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

c(OPMUPOBAHHOCTh YMEHUS KJIACCUPHUIMPOBATh XUMUYECKUE PEAKIUU MO Pa3IU4YHBIM
npu3HaKaM (YMCIy UM COCTaBy pearupyrolMX BeUIeCTB, TEIUIOBOMY 3(hdexTy peaxuuu,
M3MEHEHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuy, YHacTHIO KaTaln3aTopa);

c(OPMUPOBAHHOCTh YMEHUI COCTaBIISITh YPAaBHEHUS PEaKUi pa3InYHbIX TUIIOB, IOJHbIE
U COKpallléHHbIE YpaBHEHUS PEaKUMi MOHHOTO OOMEHa, YUUThIBasl YCIOBHS, MPU KOTOPBIX 3TH
peaKuy UAyT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIMM, MOATBEP)KIAIONINE KadeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAacloO3HaBaThb ONBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTh OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUSI AJIEKTPOHHOTO OaiaHca 3TUX PEaKIIMii;

c(OpPMUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEaKIU OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bozneiicteus (mpunuui Jle Hlarense);

c(OPMHPOBAHHOCT YMEHMH XapaKT€pPH30BaTh XHUMHUYECKHE IIPOLIECCHI, JeKallue B
OCHOBE NPOMBIIIUIEHHOT'O MOJYyYeHUsI CEPHOM KHUCIOTHI, aMMHUAKa, a TakkKe cPOpPMUPOBAHHOCTh
npefcTaBieHuit 00 OOIIMX HAyYHBIX MPUHIMIAX U IKOJOTHYECKUX IMpoOiieMax XMMHUYECKOIO
IIPOU3BO/ICTBA;



c(OpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUMCICHHUSI C KCIOIb30BAaHUEM TOHATHUS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B NPU XHUMHUYECKHX
peaxkusax, Macchl BEIIECTBA WIM 00bEMA ra3oB 110 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIIOBOro 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(OpMHUPOBAHHOCTh YMEHHI1 COOIOIaTh MpaBUIa MOJb30BAHUS XUMUYECKON MOCYAOH U
1abopaTopHBIM 000pYyIOBaHUEM, a TaKXKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBHIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

cOpPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIMOJIHATH XUMHUYECKUN SKCHEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, OMNPEIEIIEHUE CpPEJib
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATIHHOIO MHINKATOPA, BIMSIHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakluH, peaklud HOHHOrOo OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kKapOoHAT- U XJIOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3agau o TtemMam «Metamney u «Hemeramibl») B COOTBETCTBMM C TMpPaBHIAMU TEXHUKHU
0e30MacHOCTH MpU 00pallleHU! ¢ BELIECTBAMH U JIA0OpATOPHBIM 000PYJIOBaHHEM, MIPEACTABIATh
pe3ynbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucH ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GOopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIHIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBOW KOMMYyHHKaluu, WHTepHET U
APYTHX);

c(OPMHUPOBAHHOCTh YMEHHM COOII0JaTh MpaBWiIa 3KOJOTUYECKH 11E€JIecO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENbHOCTH B LEISIX COXPAaHEHHsI CBOETO 3JI0POBbsSl U
OKpYXarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OTpeNIeNIEHHBIX BEIEeCTB, MOHUMasl cMblci nokasatens [TJK, noscHaTe Ha mpumepax crnocoObl
YMEHBILIEHUS U NPEJOTBPAILECHUS X BPEJHOTO BO3IECHCTBUSA HA OPraHU3M YEJI0BEKA;

Ui 00yYaromuXxcs ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSIMM 3]I0POBbs: YMEHUE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUIA;

JUISL CIIETIBIX M CIA0OBHASIIUX OOYYArOIIMXCS: YMEHHE WCIOIb30BaTh penbedHO-
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XuMuyeckux Gpopmyt.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Konrpoubnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYecKOi XUMUH
» [TpenmMeT opraHu4YecKol XUMUHU. TeoPI:IAiI . BuGnorexa LIOK
. CTPOEHHS OPTaHUYECKUX COeIMHEHUN A.
P P A https://m.edsoo.ru/ff0d350c
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [IpenenbHbIC YTIIEBOIOPOABI — ATKAHBI 2 bubmmoreia LIOK
' pea YHICBOAOPOA https://m.edsoo.ru/ff0d350c
59 HenpenensHble yriieBogOpObI: AJIKEHBIL, 6 1 bubnnorexka [JOK
' aJIKa/IME€HB], ATKUHbI https://m.edsoo.ru/ff0d350c
2.3 ApomaTuieckue yrieBoaopOoabl 2 Bubmiorexa LIOK
' P YHIEBOAOPOL https://m.edsoo.ru/ff0d350c
54 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U 3 1 bubnnoreka [JOK
' uX repepaboTka https://m.edsoo.ru/ff0d350c
Hroro no pazneny 13
Paznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bubmuorexa [JOK
3.1 C . O 3
HAPTRL SO https://m.edso0.ru/ff0d350c
39 Anpaerunsl. KapOoOHOBBIE KUCTOTHI. 7 1 bu6mmoreka [JOK

CrnoxHble 3¢pupbl

https://m.edsoo.ru/ff0d350c



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

bubmuorexa [JOK

3.3 v 3
HICBOML https://m.edsoo.ru/ff0d350c
Hroro mo pazneny 13
Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeJuHeHHs
bubmuoreka [JOK
4.1 A LA .b
MUTHPL AMIHORHCTOTRL. HETIH 3 https://m.edsoo.ru/ff0d350c
Htoro no paznemny 3
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeIMHEHU S
bubmuorexa [JOK
51 I1 .K .B 2
HACTMACERL. RAyHyltH. BosloiHa https://m.edsoo.ru/ff0d350c
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM undgpoBbie
Ne i/ P Konrposbnusie IIpakrnyeckue (up )
MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoTshI
pecypchl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUH
Crpoenue atomoB. Ilepuoanueckuit
11 3akoH U [lepuoanueckas cucrema 3 bu6nmorexa LIOK
' XUMHYECKHX di1eMenToB JI. 1. https://m.edsoo.ru/ff0d350c
MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 bubmmoreka [JOK
' BCIIIECTB https://m.edsoo.ru/ff0d350c
bubmmoteka IIOK
1.3 X 6 1 1
VIMITFICCIIE peaititin https://m.edsoo.ru/ff0d350c
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nunorexa LIOK
2.1 M 6 1
CraIH https://m.edsoo.ru/ff0d350c
but6mmorekxa [IOK
2.2 H 9 1 1
CMETALIH https://m.edso0.ru/ff0d350c
53 CBs13b HEOPraHMYECKUX U OPTaHUUECKUX 9 bubmuoreka [{OK

BE€IICCTB

Hroro no pasaeny

17

https://m.edsoo.ru/ff0d350c



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

Pa3zgen 3. XuMus " 'KU3HL

3.1 XUMHUSA 1 KU3HDb 4 bubmorexa HOK
' https://m.edsoo.ru/ff0d350c
Wroro no pazueny 4
OBUIEE KOJIMYECTBO YACOB I10O 34

[NPOT'PAMME



https://m.edsoo.ru/ff0d350c




HOYPOYHOE IIVTAHUPOBAHUE 10 KJIACC

No KosmuecTBo yacos Hdara DJIeKTpOHHbIe U pOBbIE
11/-11 Tema ypoka Bcer  Kourpoabn  IIpakTtnueck U3y4YeH oOpa3oBaTe/ibHbIE
0 ble padoThI ue padoTsbl ust pecypchl
1 IIpenmer opranuyeckoil xumuu, eé 1 Bu6mumotexa [JOK
BO3HHKHOBCHUE, PA3BUTHE U 3HAYCHUE https://m.edsoo.ru/ff0d350c
5 Teopust cTpoeHuss OpraHMYECKUX COeTUHEHUI 1 bubmmorexa LIOK
A. M. bytiiepoBa, €€ OCHOBHbIE ITOJIOKEHUS https://m.edso0.ru/ff0d350c
[IpencraBnenue o knaccuukanum Bbu6moreka [JOK
3 opranudeckux Bemiects. HomeHkmatypa 1 https://m.edsoo.ru/ff0d350c
(cucremaTnyeckasi) U TPUBHAJIbHBIE Ha3BaHUS
OpPraHUYECKUX BEILECTB
4 AJKaHBI: COCTaB U CTPOEHUE, 1 bubmmorexa LIOK
TOMOJIOTHYECKHIT P https://m.edsoo.ru/ff0d350c
5 MerTaH 1 3TaH — npocTeiime 1 brbmorexa LIOK
NPE/ICTABHTEITH ATKAHOB https://m.edsoo.ru/ff0d350c
bubnmorexa LIOK
6 AJKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 https://m.edso00.ru/ff0d350c
7 OTUiEH U NPONWIEH — IpocTeiine 1 bubmorexa LIOK
NPE/ICTABHTEITH ATKEHOB https://m.edsoo.ru/ff0d350c
" IpakTnueckas pabora Ne 1. «ITomyuenne L L brbmiorexa LIOK
ATHJIEHA U U3yYEHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d350c
9 Ankanuensl. byraguen-1,3 u 1 bu6nunorexa LIOK
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Metunoyraauen-1,3. [lomydenue
CUHTETHYECKOTO KaydyKa ¥ PEe3HHbI

https://m.edsoo.ru/ff0d350c

AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

bubnunorexa LIOK

10 TOMOJIOTUYCCKHH PSJl. ATICTHIICH — https://m.edsoo.ru/ff0d350c
MPOCTEUIIINN MPEICTABUTEIb ATIKUHOB
1 Berunciaenus mo ypaBHEHUIO XUMUYECKON Bubmmoreka HOK
peaKIm https://m.edsoo.ru/ff0d350c
1 Apensl: 6er301 1 Tomyou. TOKCHYHOCTE Bubnnorexa [JOK
ApeHOB https://m.edsoo.ru/ff0d350c
13 I'eneTrueckas cBsi3b YIi€BOJIOPOIOB, Bubmorexa OK
MPUHAIISKANNX K Pa3IMYHBIM Kaccam https://m.eds00.ru/ff0d350c
[TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB! bubmmorexa LIOK
14 NPUPOJHBIN ra3 U ONYTHBIE HE(TAHBIE ra3bl, https://m.edsoo.ru/ff0d350c
He(Th U MPOAYKTHI €€ epepaboTKu
[TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB! bubnmorexa LIOK
15 NPUPOJHBIN ra3 v MOMYTHBIE HEPTSHBIE ra3bl, https://m.edsoo.ru/ff0d350c
He(Th U IPOAYKTHI €€ epepadoTKU
16 Kontposnbnas paboTa mo pazaery bubmmorexa LLOK
«YTIIEBOTOPOIBI https://m.edsoo.ru/ff0d350c
17 [IpenenbHBIE OHOATOMHBIE CITUPTHI: METAHOIT Bubmorexa HOK
i 5TaHo. BOZOpOHas CBA3b https://m.edsoo.ru/ff0d350c
18 MHOT0aTOMHBIE COUPTHI: STHICHIIIUKOIb U bubmmorexa LIOK
rITHIepUH https://m.edsoo.ru/ff0d350c
19 @DeHo: CTPOCHHE MOJIEKYIIbI, PU3NYECKUE U bu6muoreka [JOK
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XUMHNYCCKHUC CBOﬁCTBa, IPHUMCHCHUC

Anpaerusl: GopMambACTU U alleTaNIbICTH/I.

https://m.edsoo.ru/ff0d350c

bu6nmmoreka [IOK

20 .
ALeToH https://m.edsoo.ru/ff0d350c

21 OAHOOCHOBHBIE NpeieNibHbIE KAPOOHOBBIE bubmmorexa LLOK
KHCTOTHE: MyPABBHHAS H YKCYCHAS https://m.edsoo.ru/ff0d350c

99 [IpakTuueckas padora Ne 2. «CBoiicTBa Bubnnorexa [JOK
PACTBOPA YKCYCHOI KHCIIOTEN https://m.edsoo.ru/ff0d350c

93 CreapuHOBas U OJICMHOBAs KUCIOTHI, KaK bubmmorexa LIOK
MPEJICTAaBUTENH BBICIIUX KaPOOHOBBIX KHCIOT https://m.edso0.ru/ff0d350c

24 MBpbi1a Kak COJIM BBICIINX KapOOHOBBIX bubmorexa LIOK
KUCIIOT, HX MOIOIIEE ACHCTRHE https://m.edsoo.ru/ff0d350c
CnoxxHbie 2(UpBI KaK MPOU3BOTHBIE bubmuoreka [IOK

25 KapOOHOBBIX KHCIOT. [ MAPOIIH3 CIIOKHBIX https://m.edsoo.ru/ff0d350c
3¢upoB

26 XKupsl: runpoan3, MpuMEHEHHeE, bubmmorexa LLOK
GHOTOTHUECKAs POITH KAPOB https://m.edsoo.ru/ff0d350c
VYTrieBoibl: CoCcTaB, KiacCU(pUKAIHS. bubmuoreka [IOK

27 BakHeifie npecTaBUTENN: TIIFOKO3a, https://m.edsoo.ru/ff0d350c
bpykTo3a, caxaposa

08 Kpaxman u nemirono3a kak mpupoHbie bubmnorexa LIOK
TTOHMepHI https://m.edsoo.ru/ff0d350c

29 KontponbHas pabota mo pazaeny bubnuotexa [JOK

«KI/ICJ'IOpO,[[COI[ep)KaH_II/IC OpraHnu4ceCcKuc
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COCIANHEHHSD) https://m.edso0.ru/ff0d350c
bu6nmmoreka [IOK

30 AMUHBI: METUJIAMUH U aHWINH 1 https://m.edso00.ru/ff0d350c
AMMHOKHUCIIOTHI Kak aM(pOTepHbIE bubmuorexa [IOK

31 OpPraHMYeCKUe COCTMHEHHUS, NX 1 https://m.edsoo0.ru/ff0d350c
Ouosiornyeckoe 3HaueHue. [lenTumb

39 benku kak npupoHbIe 1 bubnnorexa [JOK
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS https://m.edsoo.ru/ff0d350¢

33 OcHOBHbIE IOHATUS XUMHH 1 Bubnnorexa [JOK
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN https://m.eds00.ru/ff0d350c
OCHOBHBIC METO/IBI CHHTE3a bubnuorexa [{OK

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHHIA. 1 https://m.edsoo0.ru/ff0d350c
[TnacTMacchl, kKaydykH, BOJTOKHA

OBUIEE KOJIMYECTBO YACOB I1O 34

[NPOTPAMME
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INOYPOYHOE IIVTIAHUPOBAHMUE 11 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
(1)
Jr:[;-n Tewa ypoka Beer  Konrpoabn  TpakTiteck fll:;:el{l/lﬂ :)I;llc)l;l;z]}:feﬂbnme
0 ble padoTel | He padoThl pecypeni

1 XUMUYECKUH 3J1EMEHT. ATOM. DJIEKTPOHHAS 1 ];;6?[0%}("1 LHOK
KOH(HTYPAIIHS ATOMOB ps://m.edso0.ru/ff0d350c
[lepuoanueckuii 3axoH u Ilepuoanueckas Bbu6moreka [JOK

) crcTeMa XUMHUYECKUX dyteMeHToB J]. 1. 1 https://m.edsoo.ru/ff0d350c
Menpeneesa, UX CBS3b C COBPEMEHHOMN
TEOPUEN CTPOEHUS AaTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB bubmmoreka [JOK
XMMHUYECKHMX 3JIEMEHTOB U X COCIMHEHHIA T10 https://m.edsoo.ru/ff0d350c

3 rpynnam u nepuogam. 3HaueHue 1
MEPUONYECKOI0 3aKOHA U CUCTEMBI
xumudeckux ayementoB .. Meneneena B
Pa3BUTHH HAyKU
CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€ bubmmnoreka [HOK

4 BUJIbI; MEXaHU3MbI 00pa30BaHuUs 1 https://m.edsoo.ru/ff0d350c
KOBAJICHTHOM CBsI3U. Bogoponnas cBs3b
BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb. bubmuorexa [JOK

5 Crenenb okucieHus. Berecta 1 https://m.edsoo.ru/ff0d350c
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHUS
[IoHsiTHE O NIUCIIEPCHBIX CUCTEMAX. bubmuorexa [JOK

6 VicTHHBIE U KOJUIOMIHBIE PACTBOPBHI. 1 https://m.edsoo.ru/ff0d350c
MaccoBast 107151 BeLIecTBa B pacTBOpe
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Krnaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX CoeMHEeHM. [ eneTnueckas

bubnunoreka LIOK
https://m.edsoo.ru/ff0d350c

! CBSI3b HEOPraHUYECKHX BEIIECTB, Pa3IMYHBIX
KJIaCCOB
Krnaccudukanus XuMHYECKUX peaKiui B bubmmoreka [JOK
HEOPraHU4eCKOW M OPraHHYECKON XHUMUHU. https://m.edsoo.ru/ff0d350c

8 3aKOH COXpaHEHHS MacChl BEIIECTB; 3aKOH
COXPAHEHHUS U TPEBPAIICHUS SHEPTUU MPU
XUMHUYECKHUX PEaKIHIX

o CxopocTb peakiun. O6paTHMBbIe PeaKIHHL. ];H@I.HOTGKE‘ LOK
XHMHUECKOE PABHOBECHE ttps://m.edsoo.ru/ff0d350c
[TpakTrueckas padota Ne 1. «BnustHue bubnuoreka [{OK

10 pasn4HbIX ()aKTOPOB HA CKOPOCTh https://m.edsoo.ru/ff0d350c
XUMHUYECKOHN peakinm»
OnektponuTrueckas auccouuanus. [lonsrue bubmuoreka [IOK

1 0 BojiopoiHOM Tokasarese (PH) pactopa. https://m.edsoo.ru/ff0d350c
Peakuuu nonnoro oomena. ['maponus
OpPraHMYECKUX ¥ HEOPTaHMYECKHUX BEIIECTB
OKHCINTENEHO-BOCCTAHOBUTEIbHBIE bubmmnoreka HOK

12 peakuuu. [TousTHE 00 AIIEKTPOIH3E https://m.edsoo.ru/ff0d350c
pacriaBoB U pacTBOPOB colieit

13 KonTponpHas pabota mo pazaeny BH6H_HOTeKa HOK
«TeopeTnueckne OCHOBBI XUMHU» https://m.eds00.ru/ff0d350c
Mertaiuel, ux noyioxkenue B [lepuognyeckoii but6mmorexa [IOK

14 CUCTEME XMMHUYECKUX d1eMeHTOB J1. . https://m.edsoo.ru/ff0d350c

MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOmMe Gpu3ndecKkue cBONCTBa



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

METAaJlJIOB

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT

bubnmoreka [IOK

15 .
HATIDSKCHUI METAILTOB https://m.edsoo.ru/ff0d350c
XUMUYECKHE CBOMCTBA BAKHEHIIIUX METAJIJIOB bubnnorexa [{OK

16 (HaTpuii, KaJIMH, KaabIMi, MarHHA, https://m.edsoo.ru/ff0d350c
QTIOMUHHNA) U UX COCTMHEHUN

17 XHWMHYECKUE CBOMCTBA XpOMa, MEAH M MX Brbmiorexa [IOK
coeNHe https://m.edsoo.ru/ff0d350c

18 XuMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX Bubmoreka [IOK
coenHeHu https://m.edsoo.ru/ff0d350c
[Ipaktuueckas pabora Ne 2. "Pemenue bubnnorexa [JOK

19 HKCIEPUMEHTAIBHBIX 3aa4 110 TEME https://m.edsoo.ru/ff0d350c
«MeTtame»"
Hemeramibl, nX monoXeHUE B bubmmoteka IIOK

20 [Mepuonuveckoit cucTeMe XUMUIECKHX https://m.edsoo.ru/ff0d350c
snemenToB JI. 1. MenzeneeBa u 0COOCHHOCTH
CTPOEHHUS ATOMOB
®duznyecKkre CBOKMCTBAa HEMETAIITIOB. bubmmoteka IIOK

21 AJIIOTpOITUS. HEMETAILIOB (Ha IpUMepe https://m.edsoo.ru/ff0d350c
KHCIIOpo/ia, cephl, hocdopa u yrieposaa)

99 XUMHUYECKHE CBOMCTBA raJIOT€HOB, CEPhI U X brbmiorexa LIOK
CoeHHEHNi https://m.edsoo.ru/ff0d350c

93 XuMudeckue cBoMcTBa a3oTa, (hocodpa u ux bubmmorexa LIOK
COeqHHEHHIA https://m.edsoo.ru/ff0d350c

24 XUMHYECKUE CBOMCTBA yIIIEpO1a, KPEMHHUS U bubmuotexa [IOK
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HUX COeIUHEHUN

IIpuMeHeHNe Ba)KHEUIINX HEMETAJUIOB U UX

https://m.edsoo.ru/ff0d350c

bu6nmoreka [IOK

25 COCHHCHH https://m.edsoo.ru/ff0d350c
O06o001eHre 1 CHCTEMAaTH3alKs 3HAHUH 110 bub6nmoreka [IOK

26 teme «Hemeraiiby. BeraucieHus mno https://m.edsoo.ru/ff0d350c
YpaBHCHHUSIM XUMHYECKHUX PEAKIHHA 1
TEPMOXUMHUYECKHIEC PACUETHI
[IpakTuueckas padborta Ne 3. «Pemienue bubanorexa [JOK

27 HKCIEPUMEHTAIBHBIX 3aa4 110 TEME https://m.edsoo.ru/ff0d350c
"Hemertanmsi'"»

28 KonTponbhas padora no temam «MeTtasuibi» ];::6?[0%1(3 HOK
1 «HeMeTaILIED ps://m.edsoo.ru/ff0d350c

29 Heopranunueckue u opraHu4ecKue KUCIOTHI. BH6H.HOTeKa HOK
Heoprannueckue u opraHnueckie OCHOBaHUs https://m.edso0.ru/ff0d350c
AMpoTepHble HeopraHU4ecKHue u bubmmnoreka [HOK

30 opraHuveckue coequHeHus. ['eHeTrnuecKkas https://m.edsoo.ru/ff0d350c
CBSI3b HEOPTaHUYECKHUX U OPTaHUYECKUX
BEIIECTB
Ponb xumum B 06ecriedeHUH 3KOJIOTHYECKOM, bubmmoteka IIOK

31 IHEPreTUIECKON U MUIIEBON 0€30MacHOCTH, https://m.edsoo.ru/ff0d350c
Pa3BUTHU MEUITHHBI
[IpencraBnenus o0 0OIMX HAYUHBIX bubmuorexa [JOK

32 MPUHIIAIAX TPOMBIIIICHHOTO MOJTyYSHHUS https://m.edsoo.ru/ff0d350c
BaXXHEHIITNX BEIIECTB

33 YenoBek B MUPE BELIECTB U MATEPUATIOB bubmuotexa [IOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c

34

Xumus u 300pPOBEE YCIIOBCKA

https://m.edsoo.ru/ff0d350c

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d350c

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI /IVISA YYEHUKA
Xumus, 10 kimace/ Epemun B.B., Ky3semenko H.E., Tepenun B.U., [dpo3mnos
A.A., Jlyaun B.B.; non penakuumeit Jlynuna B.B., O6miecTBo ¢ orpaHM4YeHHOM
oTBETCTBEHHOCThIO «JIPODA»; AxkuuonepHoe oOmectBo «M3marenbcTBo
«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Xumust, 10 kimace/ Epemun B.B., Ky3semenko H.E., Tepenun B.U., Jlpo3nos
A.A., Jlynun B.B.; non penakuueii Jlynuna B.B., OGmiecTBo ¢ orpaHnueHHON
0oTBETCTBEHHOCThIO «JIPODA»; AxkuuonepHoe oOmectBo «M3narenbcTBo
«ITpocBenieHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbI CETH
HHTEPHET
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