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MNOSACHUTEJIBHASA 3AIIMCKA

[IporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
@enepanbHoro 3aKoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (eaepabHOM 00pa3oBaTeNbHON MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B oOpa3oBaTelbHBIX OpraHm3anusx Poccuiickoit deneparnuu, peann3yrOIINX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MOJIOKeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIPEIEICHHUIO O0Ien
CTpaTeruu OOyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIUXCSA CPEACTBAMU Y4eOHOTO TpeaMeTa
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOKEHUS
dI'OC COO o B3auMOOOYCIOBIECHHOCTH LENEH, COAEp)KaHMs, pPe3ylbTaTOB OOydYeHHs U
TpeOOBaHUH K YPOBHIO MIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe 00pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3alliy, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBEpILIAIOIIMM 3TalloM peajli3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH IIEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLICH KyJIbTYpPHI
YeJOBEKa, a TaKKe D3KOJOrMYeCKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3/I0pOBBIO U
npupoaHoit cpene. Peanusyercs xuMudyeckoe oopa3zoBaHue 00YYaIOLIMXCS HA YPOBHE CPEIHEro
o01rero oOpa3oBaHuUsl CpeACTBAMH Y4€OHOTO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOEHUE
KOTOPOTO OMNpEZeNeHbl B MpOrpaMMe IO XHMHUH C Y4ETOM CHENM(PHUKH HAYKH XUMHH, €€
3HA4YeHUs B MO3HAHUM MPHUPOJIBI U B MaTePHAIbHOM KU3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Heseil ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0cOOYyI0 poJib B COBPEMEHHOM
UBWIN3ALUH, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOH BKIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOT'O MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpYyKarollleM MHUpEe KaK O €IUHCTBE MPUPOIbI U YeJIOBEKa, KOTopoe (GOpMUPYETCS B XUMHUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpa, OCO3HAHUSI B3aMMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTIMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMOIH YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
JKU3HU KakJoro ujeHa oOmiectBa. CoBpeMeHHash XMMUS KaK HayKa co3MjaTelbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue INTOOANbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoi, MHUIIEBOH, SKOJIOrMYecKOM Oe30MacHOCTH U
OXpaHbl 3/I0POBbSI.

B coorBercTBHMM ¢ OONMMHU IEIIMH W TNPUHIUMIIAMH CpeIHero oOmero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIil ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIMIEKYJIBbTYPHYIO MOATOTOBKY OOYyYaroOUIMXcs, HEOOXOAUMYIO UM ISt
BBIPa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOYEHHS B KHM3Hb COLUYMA,
IPOJOIKEHHS 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUsS» SBISIOTCS 0a30Bble Kypehl — «OpraHuueckas
XuMusA» 1 «OO011ast 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUS KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HayKU: CUCTEMA 3HAHUH 110 HEOPraHWUYECKON XMMHUU (C BKJIIIOUCHHEM
3HaHUHM U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHue NTaHHONH CHCTEMBI 3HAHHUMA
Opyd HM3YYCHUHU TMpenMeTa O0EeCIeYrBAET BO3MOXKHOCTH PACCMOTPEHHUS BCEro MHOT000pasus
BEIIIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckast Xumus» U «O01mas 1 HeopraHuyecKkas
XUMHS» chopMUpOBaHa B NMPOrpaMMe 10 XUMHUHM HAa OCHOBE CHCTEMHOTO IMOJX0Ja K M3YYEHHUIO
yuyeOHOro MaTepuasia M OOYyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUU Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCHYECKOM TEOPHHM CTPOCHHUS OPraHUYECKHX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUNW O CTPOCHUM BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEHIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIOKHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHHHA. B Kypce opraHmdeckoil XUMHM MOJY4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0OILIero oOpa30BaHUsS IEpBOHAYaJIbHBIE
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BELIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yriOM 3peHus B mpeaMere «XHUMHs» 0a30BOr0 ypOBHS paccMaTpUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO OOIIEro o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akTosIorMyecKre CBEACHMS O BELIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHu4yecKasi XUMHUsT» O00yUJarOIIUMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMUYECKUX M METO/0JIOTUYECKUX IO3ULHH,
riy0Xke MOHATh HCTOpUYECKOe H3MEHeHHE (DYHKIMH 3TOro 3akoHa — OT oOoOmaromuiei 10
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEMIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE 0 XMMUUYECKUX PEAKIMX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 wm 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, HMMEIOINUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHOM XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT MOHHMaHUIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMH, pacKpblBalOT €€ poJib B IIO3HABATEIbHON U
NPAaKTUYECKON JIEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHsI K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOjIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1esnom conepxanue
yueOHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHUs OPHEHTHUPOBAHO Ha (hOpPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS PHIOCOYCKUX UAEH, TaKUX KaK:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO0 U OPraHMYECKOT0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOJHBIX SABICHUM IyTEM 3KCIIEPUMEHTA
U pELICHHUsS NPOTUBOPEUHUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIiieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHUS HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B mnnane pemieHust 3ajad  BOCHUTAHUS, DPAa3BUTHA M COLMAIM3ALMM  OOYYarOLIUXCS
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEPKAHUS M IMOCTPOEHUS
npeaMera IpeaycMaTpuBaoT (OpMUPOBAHME YHMBEPCAIbHBIX Y4YEOHBIX NEMCTBUM, MMEIOLIMX
0a30Boe 3HaUEHHE JUIsl Pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEILIEHUs IPOoOIeM, IOUCKA, aHAIN3a U
00paboTkn HH(pOpPMAIMK, HEOOXOAUMBIX JJsI NPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIE0BATENbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMUHU.



B nmpakTtuke npenosaBaHusi XUMUU KaK Ha YpOBHE OCHOBHOTO OOIIETr0 00Opa30BaHUsl, TaK U
Ha ypOBHE cpemHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KAaTeIbHOU
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HampaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJAMLUMOHHO TMpu3HAETCS (OPMUPOBAHHME OCHOB XHUMHUYECKOW HAyKd Kak o0rnactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JIESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONpEJICTICHUIO LIeJICH U3YUEHUS IIPEIMETA SIBIISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHo NaHHOM TOYKE 3peHUsl IVIABHBIMHU LEISIMH H3y4eHHUS MpeaMera «XHUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASITOTCS:

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KaK Ba)KHEHIIEH coCTaBIsIOLIEH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIIOUEBHIEC MOHSITHS,
dbyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHUX peaklnid, HeOOXOIUMBIX JJIsl MPHUOOPETEHUs YMEHUI OpUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XUMHYCCKHX SBICHUH, HIMCIOIIUX MECTO B MPUPOJEC, B MPAKTHUUECKON H
MMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIIBHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COONIOJIEHHEM TMpaBHi 0e30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conmepkarenbHasl XapakTepUCTUKA LIeJe U 3a/a4 U3ydyeHus MpeaMera B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU
B cHCTeMe cpeaHero obmiero obOpaszoBaHusi. CerogHs B NPENOJaBaHUM XUMHU B OOJIbIEH
CTEMEeHH OTAAETCS TNPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OoOyueHus,
OpUEHTHUPOBAaHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alluy,
BIIAJICIONIETO HE HAOOpPOM 3HAHUM, a (PYHKIIMOHAILHONW T'PaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUU W MPUMEHEHUS WX B peabHOW XU3HU IS PEIICHUS
MPAKTUYECKUX 3a7au.

B cBm3u Cc 3TUM TpH U3YYEHHH TMpeaMera «XHUMHS» JOMUHUpYIOLIee 3HAuYeHUE
MpUOOpETAIOT TaKKE IENIN 1 3a/1a4H, KaK:

aganTanus  OOydJalroImuxXcs K  YCJIOBHSM  JIMHAMHYHO  Pa3BUBAIOIIETOCS  MHPA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHHe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MoWcKa, aHalu3a W 00paboTku WHGPOpPMAIMH, HEOOXOAMMBIX JUIS MPUOOpPETEHHS OIbITa
JeATeTLHOCTH, KOTOpas 3aHMMAaeT BaAXXHOE MECTO B MO3HAHMHM XUMHUH, a TAKXKE ISl OIEHKH C
MTO3UIIMHA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUECKHUX MPOIECCOB
Ha OpraHU3M YeJIOBEKA U MPUPOJHYIO CPENLY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOSATENIBHO TpHOOpETaTh HOBBIE 3HAHUSA 10 XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BaTh COBPEMEHHbIE NH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOU U HAyYHO-TIOMYIIpHOU WH(DOPMAIINKA XUMHUYECKOTO
COJIepKaHUS;



dbopMupoOBaHUE U pa3BUTHE Y O0YUAIOIINXCS aCCOLMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUU H ITPOBEICHUU XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIHUTAHHE Yy OOydaromuxcs yOeKIEHHOCTHU B TYMaHHUCTUYECKON HANpPaBIEHHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pelIeHUH TJ00albHBIX  MpoOJeM  palloHaIbHOrO
MPUPOIONOIB30BAHUS, MOMOJHEHUS JYHEPreTUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TAKXKE MPUOOPETEHHSI OIbITa UCIIOJIb30BAHUS MOTYYECHHBIX 3HAHUN ISl PUHSATUS
IPaMOTHBIX PEIICHUN B CUTYalUSAX, CBI3aHHBIX C XUMHUYECKUMH SIBJIICHUSMHU.

B yuebHOoM mnaHe cpemHero obmiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeAMETHON 001acTn «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO01iee yucio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XUMHUHU, Ha 0a30BOM YpOBHE CPEIIHEro
obmero obpazoBaHusi, cocrapisier 67 vyacoB: B 10 kimacce — 34 yvaca (1 gac B Heaemwo), B 11
kiacce — 33 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYECHHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIe TONOKEHUA. CTpyKTypHble (DOPMYIJIBI OpPraHWYECKHX BEIIECTB. [ omoiorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHUYEeCKHX  BemecTB.  HomeHkiaTypa
OpraHMYECKUX COEJIMHEHUN (cucreMaruyeckas) M TpPUBHAIBHBICE HAa3BAaHUS BAKHEHUIINX
IIpeJICTaBUTEINIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHUI: 03HAKOMIIEHUE C
o0Opa3laMu OpraHUYecKUX BEILIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIMPOBAHHE MOJICKYI
OpraHMYECKUX BEIECTB, HAONIOJACHHE U ONHCAaHHE JEMOHCTPAIIMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BEILECTB IPU HArpeBaHUM (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOCHHME, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mnpocTeiiume
MPEJICTABUTENN aJKaHOB: (U3MYECKWE W XHMHUYECKHE CBONCTBA (peakiMu 3aMElIeHUus U
TOpEeHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — NpOCTEeHIIne
MPEJICTAaBUTENN AJIKEHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHMUS, THAPATAIINH, OKUCICHUS U TIOJMMEPHU3allin ), TOTYyYeHHE U TPUMEHEHNE.

Ankanuensl: OyramueH-1,3 u metmwnOyraauen-1,3: cTpoeHHe, BaKHEUIINE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBbI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKMH psa. AUETHIEH —
NPOCTEUIINN MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, THAPATALIMK, TOPEHMS ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pU3MUECKUE U XUMHUYECKHE CBOMCTBa (peakiiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TOJIyde€HHE M TpUMEHeHHe. Toxyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUMpo8anus), noayieHue u
npumernenue. TOKCUYHOCTh apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAIEKAIIMMH K Pa3TUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHbIii Ta3 U momyTHBIE HE(TSHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. Crocobbl mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHUUECKH, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HeTH, UX PUMEHEHHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojb ¥ MPOIYKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILEHUI: O3HAKOMIIEHHE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KOJUIeKun «HedTh» u «YTomby», MoIeIupoOBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOThI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XHMMYECKOW peakuuu (Maccbl, 00BbEMA, KOJIUYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WJIM IPOAYKTOB PEAKIIUH).

Kuciaopoacoaep:xaime oprann4eckue coeMHEHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTpPOEHHE, (U3NYECKHE U
XUMHUYECKHE CBOWMCTBA (pEaKLUU C AKTHBHBIMU MeETaJlJIaMH, TajJore€HOBOJOpOJaMH, TOPEHHE),
npuMeHeHrne. BogopoiHble cBsI3u MEXKAy MOJIEKYJIaMu cupToB. JlelficTBre MeTaHoIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBUe Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STUJICHIJIUKOJIA.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ipumenenue ¢enona.

Anpaeruapl U kemowuwl. DopManbaeruj, aueTaIbICTU]: CTpPOCHHUE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakLUu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHbIC pEaKLUH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKHE CBOMCTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
TepupUKalM), MOodydeHue M npuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxxHble 3Qupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. [Ipumenenne xupoB. buonorudeckas poiib KUpPOB.

VYrneBobl: cocTaB, KJIacCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MoJaucaxapubsl). ['moko3a —
IpOCTEHIINA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Meau(ll), oxucieHne amMMHauyHBIM pPacTBOPOM
okcuna cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TIIOKO3bl), HAXOXAEHUWE B MPUPOAE,
npUMeHeHue, Ouosnoruueckas poib. Porocunres. Ppykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nesmiono3a Kak npupojaHble noaumepbl. CTpoeHue Kpaxmalia U IeJITH0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJA0M).

OKCHEpUMEHTAJIHBIE METOABl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHBIE
peakuu OJHOATOMHBIX CIHMPTOB (OKUCIeHHE ATaHojda okcuaoMm menu(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThuinepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(Il), B3aumoneiicTBue
KpaxMaja C HOAOM), MNpPOBEAECHUE TPAKTUUYECKOH pabOThI: CBOMCTBa pacTBOpa YKCYCHOH
KHUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XWMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA HJIM IMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKIIUN).

A3oTcozeprKane OpraHn4ecKie COCINHEHUS.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuvyeckue coenuHeHus. Dusndeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha npuMepe ruuuHa). buonornyeckoe 3HaueHHe
amuHOKuUCIOT. [TenTuapl.



benku kak npupoJHbIE BBICOKOMOJEKYISpHbIe coeanHeHus. IlepBuuHas, BTOpuYHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATYpalusi,
KauEeCTBEHHbIE PEAKIIMM Ha OEIIKHU.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUs BELIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: J€HAaTypalus OEIKOB IMpH HArpeBaHWM, LIBETHBIE
peakiuu OEIKOoB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPDHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U ITOJIMKOHIEHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAILEHUIN: O3HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeameTHbIe CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPH M3y4EeHHUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBJISIETCSl 4YEpEe3 HCIOJB30BaHUE KaK OOIIMX E€CTECTBEHHO-HAy4YHBIX IOHATHH, TaKk U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IMOHATHS: SIBIEHHE, HayuyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJIETIUPOBAHHE.

dusmka: Matepus, IHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUECKUe BETUYMHBI U €AMHUIIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Ouocepa, oOMEH BeIIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, MTOJIE3HBIE HCKOMIaEMBbIe, TOILUINBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOILIIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyecKkue OCHOBbI XUMMHU

XuUMUYeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs OO0OJIOUKA.
DHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, s-, p-, d- anemenTsl. OcoGeHHOCTH
pacripesielieHUs] HJIEKTPOHOB MO OpOUTAIsAM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPHOJOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrtema XUMHUYECKHUX 3yeMeHToB [ U
MengaeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TEOpHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMU IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyINIaM U epruojaM. 3HaueHHEe IEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHUUYECKass CBsI3b. BuUIbl XUMUYECKOW CBsI3M (KOBaJEHTHAas
HEMoJIsSIpHasl U TIOJISIpHAsi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUs KOBAJIECHTHOM



XUMHUYECKOU CBsI3U (OOMEHHBIH M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTEeNEeHb OKUCIEHUS. IOHBI: KATHOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIMA
KPUCTAITNYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknmatypa HeopraHM4ecKux
BellecTB. [ eHeTHueckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUii B HEOPTaHUYECKOH U
OpPraHUYECKON XUMHUU. 3aKOH COXPAaHEHHS MAcChl BEIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPrUuU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3JIM4YHbIX (pakTopoB. OOpaTUMblE pEaKLUU.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XHUMHUYECKOIO DPABHOBECHSL.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOTHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpabHasl, IIETI0YHAas.

OKHCIUTENIbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

DKCHepUMEHTAIbHBIE METO/Abl M3YUEHHUSl BEIIECTB U WX MPEBpAIllEHUI: JAEMOHCTpPALUS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHHEe | ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
ONpeJIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILIBIO YHUBEPCATBHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeEHa), MpOBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMHUUYECKHUX PEAKIIUM, B TOM YUCJIE TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi Xumus

Hewmerannsl. Ilonoxxenne HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
sanementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpOeHHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETAIIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XWMHYECKHE CBOMCTBA BAXHEHIIMX HEMETaUIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOJICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUI).

[IpuMeHeHne Ba)XHENIIMX HEMETAJUIOB U UX COCIMHEHUM.

Meramisl. [lonoxenne MeramioB B [leproandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OOmume
¢busnueckue cBoiicTBa MeTayioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUECKUN PsJl HAMpPsKEHUN
METaJIOB.

XWUMHYECKHE CBOWMCTBA BAXKHEUIIUX METAJIOB (HATpPWH, KaJWid, KajbIMHd, MAarHUMH,
TIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

OO6mmue criocoObl MoTy4YeHus: MeTaluioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEPUMEHTAIbHbIE METOJbl H3y4Y€HHUs BEUIECTB M UX NPEBPAIllCHHUI: H3ydeHUE
KOJUIeKIMH «MeTajuibl M CIUIaBbl», OOpa3lOB HEMETAUIOB, PEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAa0OpaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCHIA AJOMUHUS C PACTBOPaMM KHMCIOT U IIEN0YEH, Ka4eCTBEHHBIE
peaxkiuy Ha KaTHOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BELIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B oOecrie4eHnu YKOJI0TMUECKOM, SJHEPreTHYeCcKOol U MUILEeBOM 0e30nacHoCTH,
pa3BuTUM MenuuuHbl. [loHATHE O Hay4YHBIX METOJaxX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[lpencraBiaenus 00 OOWMX HayyHbIX MPUHLUUIAX I[POMBIIUIEHHOTO MOJIY4YEHUs
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i 3JIEKTPOHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHbIE YI00pEHUs.

XHUMHS U 3[I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJB30BAHUSA JIEKAPCTBEHHBIX IPENAapaToB,
npaBuiIa 0€30MacHOTr0 MCIIOJIb30BAHMS ITPETIapaToOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBA3€H IpU M3y4eHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 xnacce ocyuiecTBiIsIeTCS Yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHUH,
TaK U MOHSTUM, ABJISIOUINXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHSATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kilaccu(ukauus,  MNEepUOJUYHOCTh,  HaONIONEHHE,  IKCIEPHUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJIEKYNA, SHEPreTHUECKUI YpOBEHb, BELIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BeIeCTBa, (U3NUYECKHUE BEIIMYMHBI U €AUHUIIBI X U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HBIE HCKOMIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  IMPOMBIIIJIEHHOCTD, METAIIYpPTUs,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, nuIieBas
IIPOMBINIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MAaTE€PHAJIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



I[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJlbTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpeAHEro o0Iero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0Iero o0pa3oBaHus SBISETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOXO/.

B cooTBeTcTBUM C CHUCTEMHO-JCSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHS IpenMeTa «XHUMHs» Ha YpOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHUE:

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CAaMOOIIPEIETICHUIO;

HAJIMYHE MOTUBAINH K 00y4eHHIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromMXCsi PYKOBOJICTBOBATbCS B CBOCH JEATEIHHOCTU
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KYNbTyphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KM3HEHHBIC TIIAHBI.

JIMYHOCTHBIE pE3yNbTAaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIUHCTBE
yuyeOHOIl M BOCIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHUYECKHUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
TpaXJIaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH M TPaBUIAMH TOBEICHHS,
CTHIOCOOCTBYIOIIMMH TIPOILIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHSI M HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxkaroT chOpMUPOBAHHOCTh
OTBITa TO3HABATENHHON M TPAKTHYECKOW MAEATENBHOCTH OOYUYAIOMIMXCS 10 pealn3anuu
NPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS:

0CO3HAHMsI O0YYAIOIUMHKCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIMHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOINCHHWH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW JEATEIHOCTU MPH CO3JaHUH yIEOHBIX MPOEKTOB,
pemeHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBHITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTHBBI, HAMEPEHWSI, IOTUKY W apTYMEHTBI IPYTHX
IpY aHaJIN3€ Pa3IMYHbIX BUJOB yUYEOHOM IeATENTbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA:

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTEYECTBECHHOH
XUMHUU;

YBa)KEHHsI K IpOIecCy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOTO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yNbTaT JJIMTEIbHBIX HaOJIIoJeHUl,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX IOUCKOB, TOCTOSIHHOTO TPY/AA YUEHBIX U IPAKTUKOB;



MHTEpeca M I[03HABATEJbHBIX MOTHBOB B TIONYyYEHHUM U TMOCJIEIYIOIIEM aHajIu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHHBATh CHUTYallud, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJICHHE M MOCTYINKH CBOMX TOBAapUIIEH € MO3UIMIA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHWE TOCIIEICTBUN ATHUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOr0 M 0Oe30macHoro oOpas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3HUECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOirofieHus MmpaBuil O€30MacHOro OOpalleHUs] ¢ BElIeCTBaMH B OBITY, NMOBCEAHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBbIO U KU3HU JIIOJICH;

OCO3HAHHUA TMOCIEJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HMCCIIEI0BATEIbCKONW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEIICHWH TPAKTHYECKUAX 3a/a4 COIHMAIHHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHUECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YB@KEHUS K TPYAY, JIOISIM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPAEKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH IIeTIECO00Pa3HOTO OTHOIIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHMA TJI00aJIBHOTO XapaKTepa HKOJIOTHUYECKUX MPOoOIieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBLHOM CPEJIbl;

OCO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JTIOCTHIKCHUN XUMHH JIJISI PEIISHHsI BOTIPOCOB
paLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENPUATUS JEHCTBUHM, MPUHOCALIMX BpEN OKpYXKarolled MpUpPOTHON cpene,
YMEHUSI TIPOTHO3UPOBATh HEOIArONPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPEATPHHUMACMbIX
JIEMCTBHUM U NPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHI, ONbBITA
NeSITeIbHOCTH  SKOJIOTUYECKOH  HANpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UJICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOILECTBEHHOW MPAKTUKU;



NOHUMAaHMsl CHeun(UKH XUMHUM KaK HAayKH, OCO3HaHHA €€ poiau B (HOpMUPOBaHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH LEJIOCTHOTO NPEACTABICHUs 00 OKpYyXKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEIOBEKA, B IIO3HAHMM IIPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHMMHUHM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHalIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTHUHM  MEIUIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4iIeHa
00I1IeCTBA;

€CTECTBCHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS 1e7aTh 000CHOBAHHBIE 3aKIIOUYEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIBbHBIX )KU3HEHHBIX CUTYALUAX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUuyHBIX cdepax npodeccHoHaTbHON
JIEATEITbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMmeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJI0B TTO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNE, H3MEPECHHE, SKCIICPUMEHT U JIPYTHE);

YHHUBEpCaTbHbIC yueOHbIe  JIeWCTBUA (Mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHbIe), oOecreunBaronye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaIbHBIC YyUeOHBIC ACWCTBHUS B IO3HABATEIHHOU U
COILIMATILHOM MTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUE€OHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMH.

OBi1ajeHNe YHHBEPCAJIbHBIMH YU€OHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpCACIIsITL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCETpbl W KPUTCPUHU UX JOCTUKCHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU,



UCIOJIb30BaTh NPH OCBOCHMM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHATHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIA;

yCTaHaBJIMBATh IPUUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE pACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH W NPOTHUBOPEUHUS B PAaCCMaTPUBAEMBIX SBICHHSX, (HOPMYyIHpPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

IPUMEHATHh B Ipoliecce MO3HAHUS, UCIOIb3yeMble B XUMUHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, IPE0OPA30BbIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, ypaBHEHHE XHWMHYECKOM peakuud — TpU pPEIeHHH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHUS BEILECTB U XUMUYECKUX PEaKU;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIbHO c(hOpMyTUPOBaHHbBIE BOIPOCHl B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i1 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKIICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAAaTh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB IIO3HAHMS.

3) pabdora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HMHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BHIAOB M (OpPM TMpencTaBlieHUs, KPUTUYECCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dopMynupoBaTh 3ampOChl M TMPHUMEHSATh PazIMYHblEe METOJbl NPH IOHCKE U O0TOOpe
uHpopManru, HeoOXOAUMOM IS BBITOJIHEHHSI YUeOHBIX 3a1ay ONpeeIEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYTHE);

HCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHYECKOU
uH(popMaliel: NPUMEHATh MEXIpeAMeTHbIe ((u3nyecKkue M MaTeMaTHYecKHe) 3HaKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU:

3a7jaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TEMbI B XOJI€ JAMAIOra U/Win JAUCKYCCHUH,
BBICKA3bIBaTh HJI€H, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYNATh C Ipe3eHTallleil pe3ylbTaToB MO3HABATEIbHOW AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUU XHMHUYECKOIO
OKCIEPUMEHTA, MPAKTHYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYyJIHPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEAEHHBIX
HCCJIEIOBAHUM IMyTEM COTJIACOBAHUS MMO3UIIUHI B X0/1€ 00CYX/IeHNS U OOMEHAa MHEHUSIMH.

OBJajieHHe YHUBEPCAJIbHBIMU PEryJiTHBHBIMU A€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNU U 3a/la4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIropuT™M JACUCTBUN NPU BHINOJHEHUHM Y4EOHBIX M HCCIENOBATENBCKUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YU4ETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM [JEATENIBHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs») OTpa)KaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
PEIICHHA TPAKTHYCCKUX 3adad M OKOJOTHMYCCKHU 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMON XHWMHWYECKMX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyrna (pa3BEépHyTas U
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHAIbHAS TPYMIa, paguKal, H30Mepus, W30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJI€BOJOPOAbI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byrtnepoBa, 3aKkoH COXpaHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHHUI, JICKAINIUE B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM MCIOJIB30BaHNN BAKHEUIITUX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JEATETHPHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTI) YMeHI/IfI BBIABJIATE XapPAaKTCPHBIC MMPU3HAKN HOHSITI/II\/'I, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIME MOHATHUS MIPU ONMMCAaHUHU COCTaBa, CTPOCHUS U
MpEBPAIICHUI OPraHMYECKUX COCUHEHHUI;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTT OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaxunﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTaHUYCCKUX BCIICCTB
AJI WIHTIOCTpallui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHUS

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAJIEKHOCTh U3yUYEHHBIX OPraHUYeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIacCy/Tpynie COeIuHEeHU
(YrieBolopoapl, KHUCIOPOJ U  a30TCOJAEpXkAIlhe COCAMHEHHS, BBICOKOMOJEKYIISIPHbBIC



COCIMHEHMS), J1aBaTh MM Ha3BaHHWs 1o cucremarndeckoi HomeHkimarype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAaHUS OTICIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMMUJICH,
alleTUJICH, STHJICHIJIHMKONb, TJIMLEpHUH, (eHom, (GopMalbAerul, aleTaabIerul, MypaBbHHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHUCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIbI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI MPHUMEHSTH IMOJOKEHUS TEOPUU CTPOCHUS OPraHUYEeCKHX
BetlecTB A. M. bytiepoBa st 00bsCHEHUS! 3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOCHHE, (QHU3HUECKUE U
XUMHUYECKHE CBOWMCTBA TUIMYHBIX MPEJICTABUTENICH PA3TUUHBIX KIACCOB OPraHUYECKHUX BEIIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STHUJICHTIUKOIb, TIUIEPUH, (EHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHCJIOTHI, TJIOKO3a, KpaxMal, [eJUII0I03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XMMUYECKUX pPEaKLIUl ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HCTOYHHKH YTIIIEBOJOPOJHOTO CHIPBS
(He(Th, MPUPOIHBIA Ta3, Yroyib), CIOCOOBI HMX MEpepabOTKH M MPAKTUYECKOe MpPUMEHEHHE
MPOIYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXO/IHBIX BEIIECTB WIH MPOAYKTOB PEAKIIHH);

c(OPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHMS, WCIONb3YeMbIX B XHMHUU TPH M3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofieHne, W3MEpeHHe, OJKCIEPHUMEHT, MOJACIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIUTsl IPHHATHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX MPHUMEHEHHEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHHEM, a TAKXKE MpaBUJia 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSIMU TI0 BBITOJTHEHHIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HAarpeBaHMUHU, MOJYUYCHUE ITHICHA U U3YyYCHHE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMM OPraHWYECKHUX BEIIECTB, JCHATypamus OEJIKOB TIpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OCIKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€30MacCHOCTH
npu oOpallleHHH C BEIeCTBAMU U JJAOOPaTOPHBIM 00OpYIOBaHUEM, HPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3aluCH ypaBHEHHUH COOTBETCTBYIOIIMX pEAaKUUN U
(bopMyITHpOBaThH BBIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
NOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpesicTBa MaccoBoit nHpopMmaru, UHTepHET u Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeIeCO00Pa3HOTro
MOBE/IEHNUA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllell MpUPOJHON CpEebl, OCO3HABATh OMACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBI
OTIpeNIeNIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs cMbica mnokasatens [1JIK, mosicHsaTh Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsE 0Oy4aloLUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSMHU 37I0POBBSI: YMEHHE NMPHUMEHSATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOJAX MO3HAHMS BEIIECTB M XUMUYCCKUX SBIICHUI;

JUIA CJENbIX M CHa0OBHIAMMX OOYyYarOIIUMXCA: YMEHHE HCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHS Kypca «OOmas M HeopraHuyeckas XUMUS»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIOMIEH €CTECTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJM XUMHUH B TO3HAHWM SIBICHUH HpPUPOIBI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIbTYPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTHU, HEOOXOAMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOLINE
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, U30TOIl, S-, P-, d- ANEKTPOHHBIE OPOUTATI aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XUMHMYEcKas CBs3b (KOBQJIEGHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTAJZIMYECKAss ~ PEIIETKA, TUIBI ~XMUMHWYECKUX  pEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JUCCOLUALHNS, OKUCIUTENIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUYECKOH  peakIuH, XHMHYECKOe paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JuccolManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHMsI MacChl BELIECTB, 3aKOH COXPaHEHMs M NPEBPAIICHUS SHEPIHHM NPU XUMHUYECKHX
pEaKIMAx), 3aKOHOMEPHOCTH, CHMBOJMYECKHH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JEeKalMe B OCHOBE ITOHMMAHHUA NPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBICHHH,
(dakTosOrMYecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIOIb30BaHUU
BaXHEHIIINX HEOPraHUYECKHUX BELIECTB B OBITY M MPAKTUYECKOM NEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEepPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aHMOCBSI3b, MCIIOJIB30BaThb COOTBETCTBYIOINE IOHATHS IIPU ONHUCAHUM HEOPraHMUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XMMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dopMyn BemIeCTB M ypaBHEHMH XUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaJbHBIE Ha3BaHHs OTICIbHBIX HEOPraHUYECKHX BEIIECTB (yrapHbId Tas,
VIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BeCTh, Herali€Has W3BeCTb, MUThEBas COJa, MUPHUT U
ApyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAIEHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
HJIEMEHTOB B COEAMHEHUX PA3JIYHOTO COCTABAa, BU XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJIN4ecKasi, BOJOPOAHAS) B COCAMHEHMSX, TUIN KPUCTAIUYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COECIUHEHM;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAJICKHOCTh HEOPraHMYECKHX BEIIECTB
M0 X COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIIe coeTuHEeHuN (pOoCThle BEellecTBa — METAJUIbl U
HEMETaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUADI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pPacKpbIBaTh CMBICT Hepuoaudeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HPYIOUIYIO, OOBSICHUTENBbHYIO H
MIPOTHOCTHUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~YMEHHMM  XapaKTepU30BaTh d3JEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHuecKux 3aemeHToB /1. 1.
MennieneeBa, HCIOJIB3YS MOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTANINY, «IHEPreTUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M MX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoit cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (ONMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPKIATh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJY HEOPraHWYEeCKHMMM BEIIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUA;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PUIMPOBATh XMMUYECKHE PEAKLIUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BeUIecTB, TeIIoBOMYy 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENCHEeH OKUCIICHHSI SJIEMEHTOB, O0PaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAalEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakLUMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, paclO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOILIME B BOJHBIX PACTBOpaxX HEOPraHUYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS HIEKTPOHHOTO OallaHca ATHX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI 00OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3IuYHbIX (AKTOPOB; XapakTep CMEUICHHS XHMHUYECKOTO pPaBHOBECUS B 3aBUCHUMOCTH OT
BHelHero Bo3aencTBus (mpunun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHUMHYECKHE TMIPOIECCHI, JIeKallhue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIOTbI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJCTaBIeHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTMYECKHX MpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCIEHUS C HCIOIb30BAaHUEM TOHSITUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUM Ta30B INMPU XHUMHUYECKHUX
peaxusax, Macchbl BEIIeCTBAa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B pEaKkIMM BEIIECTB, TEIUIOBOro 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALLEHUS U COXPAHEHUS SHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAONH U
1abopaTOpHBIM 000PYIOBaHHEM, a TAK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOIHATh XUMHYECKUN JKCHEPUMEHT
(pa3znmoxeHue NeEpoKcHIa BOJOPOAA B MPUCYTCTBHM KaTallu3aTopa, OMpEIeNIEHuE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAWKATOPA, BIMSHUE Pa3IUYHbIX (PaKTOPOB
HAa CKOPOCTh XHMHUYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, Ka4eCTBEHHBIC peakluu Ha
cynb(ar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHWS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau nmo TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30macHOCTH TIpH OOpaICHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MTPECTABIATh
pe3ybTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THUX PE3YJIhTATOB;



c(OpMUPOBAHHOCTh YMEHMHM KPUTHUECKH aHAJIM3UPOBATh XHMMHUYECKYI0 HH(OpMaIHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBAa MAacCOBOM KOMMyHHKauuu, MHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYHOBOM [EATENbHOCTH B IENAX COXPAHEHUS CBOETO 3/I0pPOBbI U
OKpYKarolllel NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
OmpeeEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 0Oy4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIUXCS: YMEHHE WCIONb30BaTh pelbedHO-
TOUEYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XumMuyeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoaundyecTBO 4YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne /o Kontpoabnbsie IlpakTuueckue
NPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHUH
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPTaHUYECKNX COeTUHEHNIT A 3 Bubmiorexa LHOK
’ p p a ’ https://lesson.edu.ru/04/10
M. bytneposa
Hroro no pazgeny 3
Pasznea 2. YrieBoaopoabl
2.1 IIpenenpHBIC YTIIEBOAOPOALI — AIKAHBI 2 Bubmuorexa LHOK
’ pea yr AOpon https://lesson.edu.ru/04/10
HenpenenbHbie yrieBogopoOIbl: aIKEeHbI, bu6mmoreka IIOK
2.2 6 1
alIKaJuECHBI, aJJKMHBI https://lesson.edu.ru/04/10
2.3 ApoMaTHdeckue yriieBoI0POIbI 2 Bubmuorexa LHOK
’ P yE AOpOn https://lesson.edu.ru/04/10
[IpupoiHbIE HICTOYHUKH YIIIEBOJIOPOJAOB U bubmmnoreka HOK
2.4 3 1
ux nepepadoTka https://lesson.edu.ru/04/10
Hroro no paszneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
bub6mmorexa [IOK
3.1 CrpTEL Denon 3 https://lesson.edu.ru/04/10
30 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1 bubnunorexa LIOK

Crnoxubie 3¢upbl

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




bubnunorexa LIOK
33 Y TAeBO/IE! 3 https://lesson.edu.ru/04/10
Hroro no pazgeny 13
Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus
bubnunorexa LIOK
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3 hitps://lesson.edu.ru/04/10
Uroro no pazgeny 3
Paspnen S. BeicokomoJieKy/IsipHbIe COeAUHEHUS
bubnunoreka LIOK
5.1 [Inactmaccel. Kayuyku. Bonokna 2 hitps://lesson.edu.ru/04/10
Htoro no pazneny 2
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11 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM (uu¢poBbie)
Ne ni/m Kourpoububie IIpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenue atomoB. [lepuoguyeckuii 3aKoH
1.1 u Ilepuoandeckas cucremMa XUMHYSCKHX 3 bubauorexa LIOK
) proa https://lesson.edu.ru/04/11
anemenToB . 1. Menaeneera
12 Crtpoenue BeniecTBa. MHOrooOpasue 4 Bubnuoteka LIOK
' BEIIIECTB https://lesson.edu.ru/04/11
Bubnnoteka LOK
13 XMMUYECKUE PeAKIIH 6 1 1 https://lesson.edu.ru/04/11
Hroro no pazueny 13
Pa3nea 2. Heoprannyeckasi Xumust
Bubnunoteka LLOK
2.1 MeTamet 6 1 https://lesson.edu.ru/04/11
Bubnunoteka LLOK
2.2 Hemeramner 9 1 1 https://lesson.edu.ru/04/11
23 CBs13p HEOPraHUYECKUX U OPraHUYECKUX ’ Bubanoteka LIOK
' BEIIECTB https://lesson.edu.ru/04/11
Uroro no pazgeny 17
Pa3nen 3. Xumus u :Ku3Hb
Bubnunoteka LLOK
3.1 XMMHst 1 KH3HE 3 https://lesson.edu.ru/04/11




Uroro no pazgeny
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IHOYPOYHOE IINIAHUPOBAHHUE

10 KITIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
| [Ipenmer opraHn4eckon XumMuu, €€ | bubnumoreka [IOK
BO3HMKHOBEHHUE, PA3BUTHE U 3HAYCHHE https://lesson.edu.ru/04/10
Teopust cTpoeHUsI OpraHUYECKUX
2 coenunenuii A. M. byrneposa, eé 1 bubmorexa [IOK
4 - VL DYTICpOBa, https://lesson.edu.ru/04/10
OCHOBHBIE€ MOJIOKEHUS
[IpencraBienue o kinaccupuxanu
OpraHUYECKHUX BEILECTB.
3 HomeHnknarypa (cucremaTudeckas) u 1 bubmorexa LHOK
yp https://lesson.edu.ru/04/10
TPUBHUAIIbHBIE HA3BaHUS
OpPTraHWYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHHUE, bubnuotexa [JOK
4 . 1
TOMOJIOTMYECKHUH PAL https://lesson.edu.ru/04/10
MeraH 1 3TaH — npocTenIne bubmmoreka [JOK
5 1
MPEICTaBUTENN AJTKAHOB https://lesson.edu.ru/04/10
6 AJIKEHBI: COCTaB U CTPOCHHUE, | bubnnoreka [JOK
CBOICTBA https://lesson.edu.ru/04/10
7 OTHJEH U NPOIUIEH — MPOCTENIINE | bubnnoreka [JOK
MPEJICTABUTENN ATKEHOB https://lesson.edu.ru/04/10
[TpakTiueckast paborta Ne 1.
8 «ITomydeHnue 3TUIIEHA U U3YYEHHUE €TO 1 1 bubmiorexa LHOK
. yi yi https://lesson.edu.ru/04/10
CBOICTB»




Aunkanuensl. byranuen-1,3 u

STUJICHTJIMKOJIb U TJIMLCPHUH

9 meTmioyraauen-1,3. [Tonydenue bubmorexa [IOK
https://lesson.edu.ru/04/10

CUHTETHUYECKOI'0 KayuyKa ¥ pe3UHbI
AJIKUHBI: COCTaB U 0COOEHHOCTHU

10 CTPOEHUS, TOMOJIOTUYECKUI PS/I. bubmuoreka [JOK
ALleTHIIEH — MPOCTENINMA https://lesson.edu.ru/04/10
IIPEJICTaBUTEND aJIKUHOB

1 Brrumncienus no ypaBHEHHUIO bubnmoreka [JOK
XUMUYECKON peaKuuu https://lesson.edu.ru/04/10

2 ApeHbl: OEH30J1 ¥ TOITYOJL. bubnuoreka [IOK
TOKCHYHOCTH apEHOB https://lesson.edu.ru/04/10
I'eneTnueckas CBs3b yrieBOJOPOAOB,

13 IPUHAJJISKAIINX K pZBFJII/IIIHLH\f bubmorexa LHOK

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

KJjlaccam
[IpupoaHbIe HICTOYHUKH

14 YIJIEBOJOPOAOB: IPUPOAHBIN ra3 U bubnnoreka [JOK
HOIYTHbIE HE(TSAHBIE ra3sl, HePTh U https://lesson.edu.ru/04/10
IPOAYKTHI €€ repepadoTKu
[TpuponHbIE HCTOYHUKH

15 YIIIEBOJOPOAOB: IIPUPOAHBIN ra3 U bubnnoreka [JOK
HOIYTHbIE HE(TSAHBIE ra3sl, HePTh U https://lesson.edu.ru/04/10
HPOAYKTHI €€ epepaboTKH

16 KontponbHas padoTa mo pazaerny bubnuotexa [JOK
«YTIIeBOIOPOABD) https://lesson.edu.ru/04/10

17 [IpenenbHbIC OTHOATOMHBIEC CITUPTHI: bubnmoreka [JOK
METAHOJI ¥ 3TaHoJ. BosopoiHas cBs3b https://lesson.edu.ru/04/10

13 MHOroaroMHbI€ CIIUPTHI: bubmuorexa [JOK

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




@DeHOoJI: CTPOCHHUE MOJICKYJIbI,

bu6mmoreka [IOK

19 buznYecCKre 1 XUMUIECKIE CBOMCTRA, hitps://lesson.edu.ru/04/10
MIPUMEHEHUE

20 Anpaeruapl: GopManbaeru u bubmuoreka [JOK
aneranpaernn. AneTod https://lesson.edu.ru/04/10
OIHOOCHOBHBIC IIPEICIILHEIC

21 0 K . : MypaBbUHAs U Bubmiorexa LIOK
KAapOOTOBRIC KMCIIOTHL: MYP https://lesson.edu.ru/04/10
YKCYCHas
IIpakTrueckas padora Ne 2.

29 é) N P N bubmuorexa [JOK
(«C-BOHCTBA paCTBOpa YKCYCHOU https://lesson.edu.ru/04/10
KUCJIOTBD»

CreapuHOBas U OJICMHOBAS KUCIIOTHI,

23 bubmuorexa [JOK
KaK MpEACTABUTCII BLICITUX https://lesson.edu.ru/04/10
KapOOHOBBIX KUCIIOT
Mp11a Kak COJTM BBICIIUX KapOOHOBBIX bu6mmoreka [IOK

24 . .

KHUCIIOT, UX MOIOIIEE JCHCTBUE https://lesson.edu.ru/04/10
CnosxHble 3(pUpEl KaKk IPOU3BOIHEIC

25 6 up FI/II) I3 bu6mmoreka [IOK
KapOOHOBRIX KHCIOT. £ HAPOIT https://lesson.edu.ru/04/10
CIIOKHBIX 2(UpPOB
)KI/IpI)II TUAPOJIN3, IPUMECHCHHUE, Buoanoreka HOK

26
Ouosoruueckas poJib KUpPOB https://lesson.edu.ru/04/10
VriueBoasl: cocTaB, KiaccupHUKAIIS.

27 B o TABUT H(II/)I_ bubmuoreka [JOK

HHCHIIHC TpeAc I https://lesson.edu.ru/04/10
TJIF0K03a, PpyKTO3a, caxaposa

73 Kpaxman u nemironosa kak bubnnoreka [JOK
[IPUPOJHBIE TOJIUMEPBI https://lesson.edu.ru/04/10

29 KonTtponbnas paboTa mo pa3aeny bubnmoreka [JOK

«Kucnopoaconepxaine

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




OpTraHU4YE€CKUEC COCIUHCHU S

30 AMUHBL: METHJIAMAH U aHWJINH 1 Bubmzorexa LIOK
) https://lesson.edu.ru/04/10
AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIS
31 OpTraHUYECKUE COEOUHEHUS, UX 1 Enbmorexa HOK
p A ’ https://lesson.edu.ru/04/10
Ouosiornyeckoe 3HaueHue. [lernrumsl
1 benku kak npupoHbie | bubmmoreka [IOK
BBICOKOMOJIEKYJISIPHBIE COCITUHEHUS https://lesson.edu.ru/04/10
13 OCHOBHBIE TTOHITHSI XUMHH | bubnnoreka [JOK
BBICOKOMOJIEKYJISIPHBIX COECAUHEHUN https://lesson.edu.ru/04/10
OCHOBHBIE METOOBI CHHTE3a
34 BBICOKOMOJIEKVIIAPHBIX COSIUHEHUMN 1 Bubmzorexa LIOK
yJip A ) https://lesson.edu.ru/04/10
[ImacTmaccel, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Kouun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl

| XHUMHUYECKUH DJIEMEHT. ATOM. | Bubnunoteka LOK
DeKTpOHHAsT KOH(DUTYpaIUsi aTOMOB https://lesson.edu.ru/04/11
[lepuoauueckuii 3aK0H U
[lepuoanueckasi cucteMa XUMHUYECKUX

2 snemenToB M. 1. MengeneeBa, ux 1 bubauorexa LIOK

T . N https://lesson.edu.ru/04/11

CBSI3b C COBPEMEHHOW TEOpUEH
CTPOEHUS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKUX JIEMEHTOB U UX
COEMHEHUH 110 TPYIIIaM U EPUOAaM. Bubnunoteka LIOK

3 1 i
3HaueHUE MePUOTNICCKOTO 3aKOHA U https://lesson.edu.ru/04/11
CHUCTEMBI XUMHUUYECKHX 3jieMeHToB JI.1.
MeHieneeBa B pa3BUTHU HAyKU
Crpoenue BenecTBa. XuMHuecKas

4 CBsI3b, €€ BUJIbI; MEXAHU3MBI 1 Bubnunoteka LOK
00pa3oBaHus KOBAJIEHTHOM CBSI3H. https://lesson.edu.ru/04/11
Bonopoanas cBs3b
BanenTtHoCTb.
OneKTpoOTpULATENBHOCTD. CTENEHb Bubanoteka LIOK

5 1 ]
OKHCIJIEHHs. BelecTBa MOJIEKyIIpHOTO https://lesson.edu.ru/04/11
Y HEMOJIEKYJISIPHOTO CTPOECHUS

6 [IonsTHE O AUCTIEPCHBIX CUCTEMAX. 1 Bubnunoteka LIOK
HcTuHHBIE U KOJTIOUIHBIE PACTBOPBHI. https://lesson.edu.ru/04/11




MaccoBas A0JI BEHIECTBA B paCTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCTMHEHUI.

Bubnanoteka LLOK

7
['eneTnyeckasi CBA3b HEOPraHUYECKUX https://lesson.edu.ru/04/11
BEILECTB, Pa3JIUYHBIX KJIACCOB
Knaccudukanuss XUMHUYECKUX peaKIIHii
B HEOPraHUYECKON U OpPraHu4eCKOn

3 XUMHH. 3aKOH COXPAHEHHUS MacChl Bubnunoteka LIOK
BEILECTB; 3aKOH COXPAHEHUS U https://lesson.edu.ru/04/11
MIpEBPAILCHHS SHEPTUU TIPU
XUMUYECKUX PeaKLUsIxX

9 Ckopoctb peakiuu. OOpaTumMbie Bubnuoteka LIOK
peakiuyr. XMMUYECKOE PAaBHOBECHE https://lesson.edu.ru/04/11
[IpakTuueckas padora Ne 1. «Bnusiaue

10 A3JIMYHBIX (PAKTOPOB HA CKOPOCTh bub/morexa LIOK
p . p p https://lesson.edu.ru/04/11
XUMUYECKON PEaKITUM»
DIIEKTPONUTHYECKAs JUCCOLHAITHSI.
ITonsiTHE 0 BOJOPOJHOM MTOKA3aTeIIe

11 (pH) pactBopa. Peakiiuu nonHoro bub/morexa LOK

PEP pa. I https://lesson.edu.ru/04/11

obmena. ['uaponan3 opraHuyecKkux u
HEOPraHMYECKUX BEIIECTB
OKHMCIHUTENbHO-BOCCTAHOBUTEIbHBIE

12 eakuuu. [lonarue o0 anexkTponuze bubnuorexa LIOK
PCAKIIH. pv https://lesson.edu.ru/04/11
pacIuIaBoOB U pacTBOPOB coJieit

13 KonTtponbHast pabota no pazaeny Bubanoteka LIOK
«TeopeTnyeckrie OCHOBBI XUMUM https://lesson.edu.ru/04/11

14 Mertamisl, UX MOJOKESHUE B Bubnnoteka LLOK
[Tepuoanyeckoil cucteMe XUMUYECKUX https://lesson.edu.ru/04/11




snemenToB 1. . MenaeneeBa u
O0COOEHHOCTH CTPOEHHUSI aTOMOB.
OO6mue ¢uznyueckre CBOCTBa
METAJIJIOB

Cru1aBbI METALJIOB.

bubnunoteka LOK

15 DIEKTPOXUMHUYCCKUHN psi HAIPSHKSHUH
P paa p https://lesson.edu.ru/04/11
METAaJLJIOB
XHUMHUYeCKre CBOMCTBA BaXKHEHIIINX
16 METaJUIoB (HATPHUH, Kaaui, KaabIlui bubnunoreka LOK
. p > ’ T, . https://lesson.edu.ru/04/11
MarHui, aJIIOMUHUN) U UX COSAMHECHUN

17 XUMHYECKUE CBOMCTBA XpoMa, MEIU U Bubnunoteka LLOK
HUX COeOUHEHUN https://lesson.edu.ru/04/11

13 XUMHYeCKHEe CBOMCTBA ITMHKA, JKeJIe3a Bubnunoteka LOK
U UX COSTUHEHUN https://lesson.edu.ru/04/11
[TpakTiueckast pabota Ne 2. "Pemienue

19 IKCIIEpUMEHTANLHBIX 3a/1a4 110 TEME bubamorera LLOK

p a https://lesson.edu.ru/04/11
«MeTame»"
HemeTtamnel, MX IOI0KEHHE B

20 Ileproanueckoi cucreMe XUMUYECKUX Bubnanoteka LLIOK
snementos JI. 1. Menaeneesa u https://lesson.edu.ru/04/11
O0COOCHHOCTH CTPOCHHUS aTOMOB
du3ndyeckre CBOMCTBA HEMETAIIJIOB.

1 AnoTponusi HeMETauioB (Ha IpUMeEpe Bnubnnoteka LLOK
KHCII0poa, cepsl, pocdopa u https://lesson.edu.ru/04/11
yriaeponaa)

XHMHUYecKre CBOMCTBA TajOreHOB, Bubnnoteka LLOK

22 .

CEpBI U UX COEUHEHUN https://lesson.edu.ru/04/11

23 XuMu4ecKkue cBoicTBa a3oTa, pochopa Bubnunoteka LIOK




U UX COCOUHEHUN https://lesson.edu.ru/04/11
XUMHUYECKUE CBOWMCTBA YIJIEpO/a, Brubnnoteka LIOK

24 N
KPEMHHUS U MX COEIMHEHHIM https://lesson.edu.ru/04/11

75 [IprMeHeHre Ba)KHEUIINX HEMETAUIOB Bubnmnoteka LIOK
U UX COCTUHEHUN https://lesson.edu.ru/04/11
O000111eHrEe U cUCTEMaTU3aLNS 3HAHUIM

26 o TeMe «HemeTamibely. Beranciaenus Bubnunoteka LLOK
10 YPaBHECHHUSM XHMHYCCKHUX PEaKInii https://lesson.edu.ru/04/11
U TEPMOXUMUYECKHUE PACUETHI
[TpakTiueckas pabota Ne 3. «Pemenue

27 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubsworexa LIOK

p 8 https://lesson.edu.ru/04/11
"Hemeramis"»

73 KonTtponbsHas pabora mo Temam Bubnunoteka LIOK
«Mertamns» u «HemeTanab» https://lesson.edu.ru/04/11
Heopranunueckue u opraHudeckue

29 kucnotsl. Heopranmueckue u bubsworexa LIOK

’ P https://lesson.edu.ru/04/11
OpTraHUYECKHE OCHOBAHUS
AmMoTepHbIe HEOpraHUYECKHe U

30 OpTraHNYeCKHUe COCAUHCHUS. Bubnunoteka LIOK
I'eneTndeckas CBsI3b HEOPraHUYECKUX U https://lesson.edu.ru/04/11
OpPTraHUYECKUX BEIIECTB
Ponb xumun B obecieueHun
JKOJIOTUYECKOM, SJHEPTETUUECKON U Bubnnoteka LLOK

31 .

MUIIEBON O€30MaCHOCTH, Pa3BUTUHI https://lesson.edu.ru/04/11
METUTTHBI
[IpencraBnenust 06 0OMIMX HAYYHBIX
32 MPUHLMIAX TPOMBILLIEHHOTO bubsworexa LIOK
PHHI p https://lesson.edu.ru/04/11

MMOJIYYCHHUA BaKHEUIIINX BEILIECTB




UYenoBek B MUpE BEILIECTB U
Bubnanoteka LLOK

33 MaTepuaioB. XUMHUs U 3J0POBbE 1 https://lesson.edu.ru/04/11

YCIO0BCKa

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 33 2 3







YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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