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INHOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XMMHM Ha YPOBHE CpeJHET0 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanpHOTO 3aK0HA OT 29.12.2012 Ne 273-D3 «O6 obpazoBanmnu B Poccuiickoit enepannmny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepalibHOW 00pa30BaTENIbHOW MPOrpaMMbl CPEIHETO
obmero o6Opazoanusi (DOOIl COQO), npencrasiennsix B DdeneparbHOM TrocyIapCTBEHHOM
obpasoBatensHOM ctaaapre COO, ¢ yuérom KoHuenmuu npemnopaBaHusi yueOHOTO mpeamera
«Xumusi» B 00pa3oBaTeIbHBIX opraHu3anusx Poccuiickoii @eneparuu, peaanu3yonx OCHOBHBIC
o0Opa3oBaTesibHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJIOKEeHUI «CTpaTeruu pa3BUTUSI BOCIIUTAHUS B
Poccuiickoit @enepanuu Ha nepuoy 10 2025 rona» (Pacnopsbkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY NOJX0/10B K pa3pab0TKe MpOrpaMMBbl 110 XUMUH, K OTPEENICHUI0 00IIel cTpaTeruu
00yuyeHHsl, BOCIIMTAHUS M Pa3BUTUS OOYUaIOIIMXCSI CPEACTBAMHU Yy4eOHOro mpenMeTa «XUMHsD
st 10-11 kitaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHLENTyalbHble nonoxeHuss ®T'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH 1IeJIeH, CoAep KaHusl, pe3yIbTaTOB 00y4YeHUsI U TpeOOBAHUI K YPOBHIO
MOJIFOTOBKHU BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, [OJy4yaeMO€ BBIIYCKHUKaMU  001eo0pa3oBaTeNbHON
OpraHM3aliM, SBISIETCd HEOTbEMJIEMOM YacThlo UX oOpa3oBaHHOCTH. OHO  CIYXUT
3aBEpILAOIIMM 3TAllOM PEAIM3alMUd Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYIIHUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30oBaHusl. ITU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOBI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTyphl YellOBeKa, a
TaK)Ke SKOJIOIMYEeCKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U NPUPOJHOU cpere.
Peanuszyercst xumuyeckoe oOpa3oBaHHE OOYYalOLIMXCS Ha YPOBHE CpeIHEero oOmiero
o0pa3oBaHMs CpeACTBAMU yUeOHOro npeameTa «XUMHUs», COAepKaHUe U IMOCTPOEHUE KOTOPOTo
OIlpe/ieNIeHbl B MpOrpaMMe M0 XUMHM C Y4€TOM CHeuM(UKH HAyKd XUMHUH, €€ 3Ha4eHHs B
MO3HAHUM IPUPOJIbI U B MaTepUaIbHON KU3HU OOIIECTBA, a TaKKe C yuy€TOM OOUIMX Lenell u
OPUHIUIOB, XapaKTePU3YIOLIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbI CpEIHEro oOIlero
oOpa3zoBanus B Poccuiickoit denepannu.

XuMHS Kak 3JE€MEHT CHUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyl0 poJib B COBPEMEHHOM
UBIJIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyJbTypbl. OHa BHOCHUT CBOH BKJaa B
(GopMHpOBaHUE PALIMOHAILHOIO HAYYHOTO MBILIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEICTaBIECHUS
00 OKpYy»aroIeM MUpe Kak O €TUHCTBE MPUPOJIBI U YeIIOBEKa, KOTOpoe (hOPMUPYETCsl B XUMHUHU Ha
OCHOBE TOHMMAaHUS BEIECTBEHHOTO COCTaBa OKPY KAIOLIEr0 MHpPA, OCO3HAHMs B3aMMOCBSI3U
MEX]y CTPOCHUEM BEIIECTB, MX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSIMU IPUMEHEHUS.

TecHo B3aUMOJIEHCTBYS € IpYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOThEMIIEMOM
4acTbl0 MUPOBOHM KyJbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCIEIIHOTO TpyZa U KU3HU KaXKIOro
yieHa ooOmectBa. CoBpeMeHHas XHMMHUS Kak HayKa cCo3MJaTelbHas, Kak HayKa BBICOKHX
TEXHOJOTMIl HallpaBl€Ha Ha peUIeHHE TIJ00AJbHBIX MPOOJIEM YCTOMYMBOIO pPa3BUTHUS
YeJI0BEUECTBA — CHIPhEBOM, SHEPIreTUUECKOMN, MMUIIEBOM, SKOJIOTHYECKON 0€30MaCHOCTH U OXPAHBI
3/10pOBBS.

B coorBercTBMM ¢ OOmMMMH LENSIMH W NPUHLIUIAMU CpEeIHEro obmero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbIi YpOBEHb U3YUEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJATOTOBKY OOYyYarOIIMXCs, HEOOXOJUMYIO UM JUIs
BbIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKM3Hb COLIMYMA,
IPOIOJIKEHNs 00Pa30BaHUs B Pa3IMYHbIX 001ACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBmsitomiuMH  ipeMeTa «XUMHUs» SBIAIOTCA 0a3oBble Kypchl — «Opranuueckas
XUMHUs» U «OO0IIas ¥ HeOpraHMYecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAHUS KOTOPBIX
ABJIIOTCS OCHOBBI 0a30BOM HAayKU: CHCTEMa 3HaHUM 110 HEOPraHUYECKOW XUMUHM (C BKIIOUEHHUEM
3HaHUH U3 00IIeH XUMHH ) U OPraHUYeCKOl XUMHH. DOopMUpOBaHNE TAHHOW CHCTEMBbI 3HAHUU TIPH
U3Yy4YEHUHU TIpeaMeTa 00ecreqrBaeT BO3MOKHOCTh PACCMOTPEHMSI BCETO MHOT000pa3Hsl BEIIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



CrtpykTypa conepkanus KypcoB — «Opranndeckas Xxumusi» U «OO011as 1 Heopranuyeckas
XUMUs» chopMHpoBaHa B MporpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO MOAXOAa K M3yUEHUIO
y4eOHOTO MaTepuasia u OOYyCJIOBJICHa HCTOPUYECKH OOOCHOBAHHBIM DAa3BHUTHEM 3HAHUN Ha
ONpENENEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYecKOW XHUMHUU BEIIECTBA
paccMaTpuBalOTCS Ha ypOBHE KJIACCHUECKOM TEOPHUH CTPOCHUS OPraHMYECKHX COEIMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEILECTB.
Csenenusi 00 M3y4yaeMblX B Kypce BEILECTBAaX HAlOTCS B PAa3BUTUU — OT YIJIEBOJOPOAOB A0
CIIOKHBIX OMOJIOTMYECKH AKTUBHBIX COCAUHEHHMH. B Kypce opraHMuecKkod XWMHUU TOTYYaroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHHs IEpPBOHAYAJIbHBIC
MPEJICTABICHUS O XUMUYECKOU CBSI3H, KJIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOU PEAKIUH.

[Ton HOBBIM yIJIOM 3peHUsi B MpeaMere «XuMus» 0a30BOT0 ypOBHS paccMaTpUBAETCs
M3YYECHHBIII Ha YPOBHE OCHOBHOIO 0OILIEro o0pa30oBaHUS TEOPETHUUECKUH MaTepuan u
dakToNoruYecKre CBEJACHHS O BEIIECTBaX M XMMHUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCcKass XUMUs» O0YUYaIOIMIMMCS MPEIOCTABISIETCS BO3MOKHOCTh OCO3HATH
3HAUEHUE TMEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMUYECKUX TMO3HIINA,
Iy0Ke MOHSATh HUCTOPUYECKOE H3MEHeHHe (YHKUUH 3TOro 3akoHa — OT oOoOmiaromieil 1o
OOBSICHAIOLIECH U MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKXKE 0 XUMUYECKUX PEAKUHUIX, UX CYHIHOCTA U 3aKOHOMEPHOCTSX MPOTEKaHUs
pononHsieTcss B kKypcax 10 w11 KiaccoB 3yeMEHTaMu COACpP)KAHUSA, HMEIOIIUMU
KyJIbTYPOJIOTHUECKH M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOM U
MPAKTUYECKON AESITeNbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHIO YBaXKEHUS K TMpOIECcCY
TBOPYECTBA B 00JIACTH TEOPUH U MPAKTUYCCKUX MPUIOKEHUNU XMMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIINBATh HHPOPMAIMIO U MPUMEHATH € JUIsl TIOTMOTHCHUS 3HAHUHN, PEIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEN0BATENBbCKUX 3a7ad. B memnomM coxpepxanue
y4eOHOro mpeaMeTa « XUMUs JaHHOTO YPOBHS U3yYeHHUs OPUCHTUPOBAHO HA ()OPMUPOBAHUE Y
00y4JaromnXxcsi MUPOBO33PEHUECKON OCHOBBI JJIsi OHUMaHUSI GUIOCOPCKUX UACH, TaKUX Kak:
MaTepHabHOE €IMHCTBO HEOPTaHWYECKOTO M OPraHUYEeCKOTO MUpPa, 00YCIOBICHHOCTb CBOWCTB
BEILIECTB UX COCTABOM U CTPOCHHEM, TO3HABAEMOCTb MPUPOIHBIX SIBJICHUHN MTyTEM IKCIIEPUMEHTA
U pEIICHUs TPOTHBOPEYHMN MEXIy HOBBIMHU (PAaKTaMU W TEOPETUICCKUMU IPEANOCHITKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MpoOsieM, a Takxke mpobiieM cOepeskeHus
YHEPTreTUYECKUX PECYPCOB, CHIPS, CO3/IaHUS HOBBIX TEXHOJIOTHUI 1 MaTEPHAJIOB.

B nutane penienus 3aa4 BOCIUTAHUS, Pa3BUTHS M COLIMATTU3ALUMU 00YyYarOIIUXCS TPUHSATHIE
IporpaMMoOil MO0 XMMHHM TOAXOJbl K OINPENSICHUI0 COAEPKaHMUS W TOCTPOEHUs TpeaMera
nperycMaTpuBaloT (pOpMHUpPOBAHUE YHHBEpPCAJIbHBIX YUEOHBIX ACMCTBHIA, MMEIOIUX 0a30BoOe
3HAQUEHHUE [UISl PaA3JIMYHBIX BUJOB JICSITEIBHOCTH: pEIICHHs] MpoOJieM, TMOWCKa, aHallu3a U
00paboTkn wWHGOpPMAIUU, HEOOXOIUMBIX JIJII TPHOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENIbCKOM JIEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B nmpakTtuke npenogaBaHusi XUMHH Kak Ha ypOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, TaK U
Ha YPOBHE CpeHET0 00111ero o0pa3oBaHusl, IPHU ONPEIECICHUN COAEPKATEIbHON XapaKTepUCTUKN
Hejael M3ydeHus INpeJMeTa HalpaBICHHEM MEPBOCTENCHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3HaéTess  (OPMHUPOBAHWE OCHOB XWMUYECKOW HAyKHM Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOMN JIEATETbHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOAMYECKOM TOUYKHM 3pEHUS TaKOW MOJXOJ K OMPENETCHHUI0 IeNel u3ydeHus
MIpeIMETA SIBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CoriacHo JaHHOW TOYKE 3PEHHS TJIABHBIMH IEJISIMU HU3YUYEHHUS TpeaMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sABIArOTCSA: (POPMHUPOBAHHUE CHCTEMBl XMMHUUYECKHX 3HAHUN Kak
BAKHEHIIEN COCTABJISIONICH €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpA, B OCHOBE KOTOPOW JIEKAT



KJIFOYEBbIC TMOHATHUS, (pyHIaMEHTaIbHBIE 3aKOHBI M TEOPUH XHUMHH, OCBOCHHE S3bIKa HAYKH,
YCBOCHHE M TIOHMMaHHE CYIIHOCTH JOCTYIHBIX OOOOILIEHUI MHPOBO33PEHYECKOTO XapakTepa,
O3HAKOMJICHHE C HUCTOpPHEH WX pa3BUTUS W CTAHOBJICHUS; (OPMHUPOBAHHWE W Pa3BUTHE
IPE/ICTaBICHNIN O HAyYHBIX METO/IaX MO3HAHMS BEIECTB U XUMUYECKUX PEAKIMi, HEOOXOANMBIX
JUIE TIPUOOPETEeHUS YMEHW OPHEHTHPOBATHCS B MHUpPE BEIIECTB M XUMHYECKUX SIBICHHM,
UMEIOLIMX MECTO B MPUPOJE, B MPAKTUUYECKOH M MOBCEIHEBHOM XM3HU; Pa3BUTHE YMEHHU U
CHOCOOOB  JICSITEIBHOCTH, CBSI3aHHBIX C HAONMIOACHWEM H  OOBSICHEHHEM XHMHUYECKOTO
9KCHEPUMEHTA, COOIIIOCHNUEM MPaBMJl O€30IIaCHOT0 0OpaIlleHHs ¢ BEIIeCTBAMH.

Hapsiny ¢ aTuM, copeprkaTelibHasi XapaKTepUCTUKa IeNIel M 3a/1a4 M3Y4YCHHUsS IpeaMeTa B
IporpaMMe 1o XMMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU B
cucreMe cpeaHero odmiero oopasopanusi. CeroHsi B IPEToIaBaHNN XUMUHU B OOJIBIICH CTENEeHN
0THaéTCsl MPEANOYTeHUE MPAKTUIECKON KOMIIOHEHTE COiep KaHusi 00yUueHHsI, OpUEHTUPOBAHHON
Ha MOJIFOTOBKY BBIMMYCKHHKa 0O0II€00pa3oBaTelbHON OpraHU3alluy, BIAJICIOLIET0 HE HabopoM
3HaHU#, a (PyHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIIOCOOAMM M YMEHUSMH AaKTHBHOTO
NOJTYYCHHUSI 3HAHUH U TIPUMEHEHUS MX B PEaIbHOW KHU3HH ISl PEIICHUS PAKTUIECKUX 3a/1a4.

B cBa3u ¢ 9TUM mpu U3yYeHUM IMpeaMeTra «XUMUS» JAOMHUHHpPYIOILee 3HadeHHe
nproOpeTaroT TaKKue HeNd U 3aJ1a4H, KakK:

ajianTanys 00y4arouxcs K yCJIOBUSIM TMHAMUYHO Pa3BUBAIOIIErOCcs MUpa, POPMHUPOBAHUE
MHTEJUIEKTYyaJlbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K camMo0Opa30BaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITEIbHOMY MPUHATHIO T'PAMOTHBIX PEIICHUH B KOHKPETHBIX >KU3HEHHBIX CHUTYaLUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHUEM;

dopmupoBaHUe y OOYyYarOIMXCA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOINX YHUBEPCATbHOE 3HAYCHHE JUUTSI PA3JIMYHBIX BHJIOB JEATEIHLHOCTH: PEIICHHUS Tpo0iIeM,
IIOMCKa, aHanu3a W 00paboTku HH(OpPMALUHM, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHUMAEeT BaYKHOE MECTO B TO3HAHWUHM XMMHH, a TAKXKE JUIS OLICHKU C
HO3ULIUI YKOJIOTMUYECKON O€301MacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMHUYECKUX MIPOLIECCOB
Ha OpraHMU3M YeJIOBeKa U MPUPOAHYIO CPENY;

pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEH
00yJaromuxcs: CHoCOOHOCTH CaMOCTOSITEIbHO TMPHOOpETaTh HOBBIE 3HAHUS 10 XUMHHU B
COOTBETCTBUH C )KNU3HECHHBIMU MOTPEOHOCTSIMH, UCIIOJIB30BAaTh COBPEMEHHbBIE HH()OPMAIIMOHHBIE
TEXHOJIOTUH JUTSI TIOMCKA M aHAIN3a YIeOHOH M Hay4HO-TIOMYJIAPHON MHPOPMALIUH XUMHUYECKOTO
COZICPIKAHHUS;

¢dbopmEpoBaHUE U pa3BUTHE Y 00YYAIOLINXCS aCCOI[MATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HaOJI0JaTeNbHOCTH, COOpPAaHHOCTH, aKKypaTHOCTH, KOTOpBIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHUH U TIPOBEJICHIH XHMHUYECKOTO IKCTIEPUMEHTA;

BOCIIUTaHKE y 00yJaromuxcs yOekIEHHOCTH B TyMaHHUCTHUECKON HANPAaBICHHOCTH XUMHH,
e€ BaXHOW pOJM B PEUICHWU TIOOAIBHBIX MpPOOJEeM palMoOHAIBFHOTO IMPHPOIOIONB30BAHMS,
TIONIOJTHEHHSI DHEPreTUYECKUX PECYpCOB M COXPAHEHHs HMPUPOTHOTO PABHOBECHS, OCO3HAHHS
HE00XOIMMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPHOOPETCHNUS
OITBITa MCIIOJIb30BAHUS MOTYYEHHBIX 3HAHUH ISl IPUHATHS TPaMOTHBIX PEIICHUH B CHTYyalUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSIMH.

B yueOHOM mutaHe cpemHero oOrmiero oOpa3oBaHUs MpeaMeT «XUMHs» 0a30BOr0 YpPOBHS
BXOJHT B COCTaB NMpeIMeTHOI obmactu « EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 4nciIO Y4acoB, OTBEAEHHBIX Ul W3YyYCHHS XMMHUH, HAa 0a30BOM ypOBHE CpPEIHETO
ob1ero oopazoBanusi, coctaisieT 68 uacos: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kiacce
— 34 gaca (1 gac B HezeO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPITAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKON XUMHH

IIpenMer opraHMuecKkoi XMMHHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYCHUE B IOJIIyYECHHUU
HOBBIX BEILIECTB U MaTEpPUAJIOB. TeopHs CTpOEHUsI OpraHudecKuXx coequHenuii A. M. bytieposa,
e¢ ocHOBHbIe NOJ0XKeHUsA. CTpyKTypHble (HOpMyJBl OpPraHMYECKHX BelecTB. [ omosorus,
u3oMepus. XuMUYecKas CBSI3b B OPraHUUECKUX COSIUHEHUSIX — OJJMHAPHBIEC U KPaTHBIE CBSI3U.

[IpencraBnenue o ki1accupuKay OpraHndeckux BeiecTs. HomeHkmaTypa opraHudeckux
coelMHeHUH (cucTeMaTndeckas) ¥ TPUBHAJIbHbIE HA3BaHUS BAKHEHIIIMX [TPEICTaBUTENIEH KIaccoB
OpPraHUYECKUX BEILECTB.

OKCepUMEHTAJIbHbIE METO/Ibl M3YYEeHMs BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHHUE C
o0pa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMH Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEIECTB, HaOIIOJCHHE U ONHCAaHHE JEMOHCTPALIMOHHBIX OMNBITOB IO
IPEBPAILEHUIO OPraHUYECKUX BEILECTB NPU HarpeBaHUH (T1aBjlIeHue, 0OyTIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMH psa. MeraH m 3TaH — mpocrenuine
IPEJICTAaBUTEININ AJIKAHOB: (PU3UUECKIE U XMMUYECKHE CBOMCTBA (PEaKIMK 3aMELICHHSI U TOPEHHUS),
HaXO0XJIEHUE B IPUPOJIE, IOIYUYEHUE U IPUMEHEHNE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUN pAll. DTHIIEH U MPOMMIEH — MPOCTEUIINe
IpPEJCTaBUTENIN AJKEHOB: (U3MYECKUEe M XHUMHUYECKHE CBOICTBa (peakiuu TUAPUPOBAHMS,
raJIOr€HUPOBAHUS, THIpaTallUU, OKUCIICHUS U TOJIMMEPU3alUN), OTYYEHHE U TPUMEHEHHUE.

Ankanuensl: Oytaguen-1,3 u MetunOyrtanueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [logyueHne CHHTETHYECKOTO KaydyKa U Pe3UHBI.

AJKMHBI: COCTaB M OCOOEGHHOCTH CTPOEHUS, TOMOJIOTMUYECKMH psia. AUETHIeH —
NPOCTEUIINI MPECTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peaxkuy ruIpUPOBaHUs, FAIOTCHUPOBAHUS, TUIPATaLluH, TOPEHNUS ), IOJyUYCHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKME M XMMHUYECKHE CBOWCTBA (pEaKIuu
rajJJoreHUpOBAaHUS W HUTPOBAHUSA), MOJIyY€HHE M TNpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUMpOGaHus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXKIAY YIVIEBOJOPOJaMH,
IPUHAJIEKAIMMHU K Pa3IMYHbIM KJIacCaM.

[TpupoaHble UCTOUHUKH YIieBOAOPOJOB. [IpupoHbIil ra3 U MOMyTHbIE HEQTSIHBIE Ta3bl.
HedTs u e€ npouncxoxaenue. CriocoObl mepepadoTKu HePTH: IeperoHKa, KPEKHHT (TEPMHYECKUH,
KaTanuThuueckuil), mnuponu3. Ilpoayktel nepepaboTku HedTH, HX [pPUMEHEHHE B
IPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIN yroib ¥ POIyKThl €ro NepepadboTKH.

OKCIEpUMEHTAJIBHBIE METOJBI N3Y4YECHMs BEIIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHHUE C
o0pa3iaMu ImIacTMacc, KaydyKoB U pe3uHbl, KoJuleKunu «HedTe» u «YTomam», MojeInpoBaHne
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEIEHHE NPAKTUYECKOW pPabOTHI:
MOJTyYEHHUE 3TUJIEHA U N3YUEHHE €r0 CBOMCTB.

Pacuérnble 3anaun.

Boblunciienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00BbEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WIIM MPOYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOHBIX BEIIECTB WM MIPOJYKTOB PEAKIIUN).

Kuciopoacoaep:kamue opranudeckue coeJuHeHUs

[IpenenpHbple OAHOATOMHBIE CHUPTHI. MeETaHOI M 3TaHOJ: CTPOEHHE, (U3HUECKHE H
XMMHUYECKHE CBOMCTBA (pEakUMU C aKTUBHBIMHU METaJUlaMH, TaJOreHOBOJOPOJAMHU, TOPEHUE),
npuMeHeHre. BonopoHble cBsI3u MeX Ay MOJIEKyJaMHu CIUpTOB. JlelicTBHE MeTaHoJIa U 3TaHOJa
Ha OpPTraHu3M YeJIOBEKa.




MHOroaTOMHBIE CHHPTHL. OTHICHIJIHMKOIb W TIWIEPUH: CTpOeHHe, (U3HYeCKHe u
XMMHUYECKHE CBOICTBa (B3auMOJIeCTBHE CO MIETOYHBIMHU METaIJIaMH, KadeCTBEHHAsl peaKiys Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. lIpuMeHeHue raunepuHa U
STWJICHIJIUKOJIS.

®DeHout: CTpoeHNE MOJIEKYJIbI, (PU3MYECKHe U XUMUYECKHE CBOMCTBA. TOKCHYIHOCTD (peHoIa.
[Tpumenenue peHona.

Anpaeruapl U kemowusl. DopManbAETUA, alETAIbIETHJ: CTPOEHUE, (PU3UUYECKHE U
XMMHUYECKHE CBOMCTBa (peaklLMU OKHMCICHHS W BOCCTAHOBJICHMS, KayeCTBEHHBIC DPEAKIIMN),
MOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpesebHbIe KapOOHOBBIE KHCIOThL. MypaBbuHast M YKCYCHasl KUCIIOTHI:
CTpoeHHe, PU3NUYEeCKUe U XUMUYECKUE CBOMCTBA (CBOICTBA, O0IIKE ISl Kilacca KUCIOT, peakuus
TepuuKalMM), MOIydeHue | npuMeHeHue. CreapuHOBas M OJIEMHOBas KHUCIOTHl Kak
IPEJICTABUTENN BbICIINX KapOOHOBBIX KMCIOT. Mbljla Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX
MOIOIIIEE JEICTBHE.

CrnosxHble 3pUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. ['MAPONIN3 CIOKHBIX FPUPOB.
Kupsl. 'naponns xxupos. [Ipumenenne xupos. buonoruueckas poiib KUpPOB.

VYrieBonpl: cocTaB, KiaccuuKaIus yriieBooB (MOHO-, IU- U MoJaucaxapusl). [mroko3a —
OPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJIbl, (U3MUECKUE U XUMHUYECKHE
cBoiicTBa (B3aumosencTaue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHUE TIIOKO3bl), HaXOXKICHHWE B MPHUPOJE, MPUMEHEHHE,
6uonoruueckas posib. orocunres. Ppykro3a Kak U30Mep IITFOKO3BI.

Kpaxman u nemnono3a Kak npupoaHble noaumepbl. CTpoeHue Kpaxmaia U LEUII0JI03bL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpojn3, KAUeCTBEHHAs PeaKusi C HOJA0M).

OKCHEpUMEHTAJIBHBIE METOJbl W3Y4YEHMs BEIIECTB M MX IIPEBpALICHUI: NPOBEACHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KayeCTBEHHbBIE
peaKkIMyU OJHOATOMHBIX CIUPTOB (OKUCIeHHe 3TaHosa okcugoM Mmenu(ll)), mMHOroaTroMHbIX
crnupToB (B3aumojerictBue raunepuHa ¢ ruapokcuaom menu(ll)), ampaernnoB (oxucnenue
aMMHa4YHBIM pacTBopoM okcuja cepeopa(l) u ruapokcumom meau(ll), B3aumoaeicTerue kpaxmania
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON paObOThI: CBOWCTBA PACTBOPA YKCYCHON KUCIIOTHI.

Pacuérnble 3anaun.

Bolunciienuss 1o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WIIM MPOYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOHBIX BEIIECTB WM MIPOJYKTOB PEAKIIUN).

A3oTcozeprKale OpraHn4ecKiue COeAMHEHNU.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHnyecKue coequHeHns. Pu3nveckne 1 XUMUIECKHe
CBOWCTBA AaMHUHOKUCIOT (Ha NpuMepe TINUIMHA). buonormueckoe 3HaueHHWE aMMHOKHUCIIOT.
IlenTuae!.

benkn xak NpUPOAHBIE BBICOKOMOJEKYJIApHBIE coequHeHMs. [lepBuuHas, BTOpuYHas u
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOHCTBA O€JKOB: THUAPONU3, JCHATYypallus,
Ka4eCTBEHHbIE pPeaKui Ha OEJIKH.

DKcrepuMeHTalbHbIE METOJIbl M3YYEHHUS! BEUIECTB M HMX IpEBpallleHUil: HaOIrogeHue u
ONHCaHWE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB INpH HarpeBaHWM, LIBETHBIE
peaknuu OEIKOB.

BbicokomoiiekyasipHbIe COeIUHEHHUS

OcCHOBHbBIE TIOHSATUS XUMHUH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUIl: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3alUH, CPEOHAS MOJEKyJsipHass Macca. OCHOBHBIE
METO/]Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJMMEPHU3ALUs U ITOJIUKOHICHCAIHSL.

OKCIEpUMEHTAJIBHBIE METOJbI N3Y4YECHMs BEIIECTB U MX NPEBPAILCHUN: O3HAKOMIIEHHUE C
oOpa3amMu NpUpOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyyKOB.

Me:xnpeaMeTHbIE CBS3H.



Peanuzanus MeXmpeIMETHBIX CBsI3€d MpH M3ydeHMM opranndyeckol xumuu B 10 kiacce
OCYILECTBIIICTCSI Y€pe3 HCIOJIb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaKk MU
HOHSITUMN, SBJISIOUINXCSA CUCTEMHBIMU JJIs1 OTJIEIbHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0ue ecTeCcTBEHHO-HAy4YHbIE IOHATHS: SIBIEHUE, HAyuyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHHTE3, KIACCUPHUKAIMI, TMEPUOJAUIHOCTh, HAOIIOACHNUE, W3MEpEHHeE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE.

®uszuka: MaTepusi, JHEPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKHI YPOBEHb,
BEIIECTBO, T€JI0, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, (PU3MUECKUE BETMUMHBI U €TUHHIIBI UX
U3MEpEHMUSL.

Buosnorus: kinerka, opranusM, Ouocdepa, oOMeH BeIIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOrMYECKH aKTUBHbBIE BellecTBa (OEJIKH, YIIeBOIbl, KHUPbI, PEepMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO, PECYPCHI.

TexHosorus: NuIIeBble MPOIYKThl, OCHOBBI PAllMOHAJILHOTO MUTAHMSI, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHUUYECKUE NTPENapaThl, MaTEPHUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KVIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckue OCHOBbI XMMHH

XuMuyeckuil aneMeHT. AToMm. Sapo aroma, H30TOIBL. JEKTpOHHas 000JI0vKa.
DHepreTHyeckue YpoBHH, IMOTYyPOBHU. ATOMHBIE OpOUTany, S-, p-, d- anemenTsl. OcOOEHHOCTH
pacnpeneneHys 3JIEKTPOHOB MO0 OpOUTaIsiM B aTOMAax 3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpoHHast KOH(UTYpaLus aTOMOB.

Ilepnonnueckuii 3akoH n Ilepumonmueckass cucrtemMa XUMHUYECKHX dieMeHToB [[. .
MengeneeBa. CBsA3p NEpPUOAMYECKOTO 3akoHa M Ilepmonnyeckoil CHCTEMBI XUMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBPEMEHHOM TeOpHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUs CBOICTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMM IPOCTHIX U CIIOKHBIX BEIIECTB
10 FpyIIam U rnepuojam. 3HaueHHe NEPUOANYECKOT0 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHMYECKass CBs3b. Buabl XMMHYECKOHl CBs3U (KOBaJeHTHas
HENoJsipHasl U TMOJsIpHas, MOHHAs, MeTajulnyeckas). MexaHusmbl oOpa3oBaHMsI KOBaJECHTHOM
XMUMHUYECKON CBsI3U (OOMEHHBIM M TOHOPHO-aKLENTOpHbI). BogoponHas cBs3b. BajeHTHOCTb.
DneKTpoOTpULATENbHOCTh. CTeneHb OKUCIEHNs. VIOHBI: KaTHOHBI M AHUOHBI.

BemecTBa MOJEKYJIIPHOIO M HEMOJIEKYJIPHOIO CTPOEHUsS. 3aKOH IOCTOSHCTBA COCTaBa
BeulecTBa. THIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIA
KPUCTAJTIMYECKON PEIIETKY.

[TonsaTHe 0 gucnepcHsIX cucreMax. MICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBast 101
BELIECTBA B paCTBOPE.

Knaccudukanus Heoprannieckux coeuHeHuil. HomeHknaTypa HeopraHMueCKnX BEIIECTB.
['eHeTnyeckas CBSI3b HEOPraHMYECKUX BEIIECTB, IPUHAUICIKAINX K PA3JIMYHBIM KJIacCaM.

Xumnyeckas peakuus. Kinaccupukanus XUMHUYECKMX peakUuid B HEOPraHUYECKOW H
OpPraHMYECKON XMMHUU. 3aKOH COXPAHEHHUS! MACChI BEILECTB, 3aKOH COXPAaHEHUS U NPEBpaILECHUs
SHEPrUH NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTHMblE peakLuu.
Xumnueckoe paBHoBecHe. DakTOpbI, BIUAIOIMIAE HA COCTOSHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle Hlarenbe.

Onekrponaurnueckas auccouuanuss. CuiibHble M ciaOble 37eKTpoiuThl. Cpena BOJHBIX
pacTBOPOB BEILECTB: KUCIas, HEUTpaJIbHAS, IIEJIOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEpUMEHTAJIBHBIE METOABl M3YyYEHHUs BEUIECTB M UX IPEBPAILECHUMN: JAEMOHCTpaLUs
tabnui «lleproguyeckas cuctema xumuueckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue



MOJeNIe KPUCTAUIMYECKUX PEeHmETOK, HAOIIOJeHWEe M OMNHCAaHUE JEeMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3loKEeHHE IMEPOKCHAAa BOJOpPOJAa B TMPUCYTCTBHM KaTalln3aTopa,
ONpeAEIEHUE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOIO WHIMKATOPA, PEAKIIHH
MOHHOTO OOMeEHa), MpOBEICHHE MPAKTHUECKON padoThl «BiusHue pa3nuuHbIX (AKTOpPOB Ha
CKOpPOCTbh XUMHUYECKOU PEAKIIAM.

Pacuérnbie 3amaun.

Pacuétel o ypaBHEHUSIM XUMUYECKUX PEAKIIMH, B TOM YUCIIE€ TEPMOXUMHYECKHE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHATUS «MACCOBas 0JIS BEIIECTBAY.

Hewmeramnsl. [lonoxxenue HemetaiuioB B [lepronueckoi cucteMe XUMUYECKUX 3JIEMEHTOB
J. Y. MenneneeBa u ocoOGHHOCTH CTpOeHHUs aTOMOB. DU3NYECKHE CBOICTBA HEMETAJLIOB.
AnnoTponus HEeMeTauIoB (Ha MpUMeEpe KUCIOpoa, cepbl, hochopa u yriepoaa).

XYUMHUYECKHE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOreHOB, cephl, a3oTa, ¢ocdopa,
yIJIepo/ia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOACOAEPIKAIINX KUCIOT, BOJIOPOIHBIX
COCTMHCHMIA).

[IpuMeHeHre Ba)XHEUIINX HEMETAJIOB U UX COCUHEHHUN.

Meramsl. [lonoxenue meramnos B [lepruoanyeckoi cuCTeMe XUMUYECKUX AJIEMEHTOB /JI.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTayuioB. OOmiue
¢uznyeckue cBoiicTBa MeTaysioB. CIUIaBbl METAIOB. DJIEKTPOXMUMHUYECKUN Psifl HANPSIKEHUIN
METaJIJIOB.

XVUMUYECKHE CBOICTBA Ba)XHEHIIMX METAJIOB (HATPUH, Kaluii, KaublMid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHHIA.

O6mmue criocoOb! Moay4YeHsl MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJbl HW3YUYEHHs BEIIECTB M WX TPEBPAIICHUN: HN3yYCHHUE
KOJUTEKIIUU «MeTasibl U CIUIaBbD»y, 00pa3lioB HEMETAIIOB, PELICHUE SKCIIEPUMEHTANLHBIX 3a71a4,
HAOJIOZICHUE M OINHCAHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aWMOJCHCTBUE
TUAPOKCH/IA ATIOMUHUSA C PAaCTBOPaMU KUCJIOT M LIEIOYEH, KAUEeCTBEHHbIE PEaKLIUU Ha KaTUOHBI
METaJIOB).

Pacuérnbie 3amaun.

PacuéTsl Macchl BemecTBa wiu 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO M3 YUACTBYIOIINX B PEAKIIMH BEIIECTB, PacU€Thl Macchl (00bEMA, KOJTMYECTBA
BEII[ECTBA) MPOIYKTOB PEAKIIUU, €CIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 )KM3Hb

Ponp xumMuu B 06ecrie4eHUHN SKOJIOTUYECKOM, SHEPTETUUECKOM U MUIIEBOM 0€30MacHOCTH,
pa3BUTUM MEAUIIMHBL. [[OHATHE O HayYHBIX METO/IaX MMO3HAHUSA BEIIECTB U XUMUUECKUX PEAKIIUH.

[IpencraBnenus 06 00MKUX HAYYHBIX MPUHIIUAIIAX MPOMBIIIJIEHHOTO MOTYYEHUs BaXKHEHIIINX
BEIIECTB.

YenoBek B MHUpE BELIECTB M MATEPHUAJIOB: BAXKHEHIIME CTPOUTEIbHBIE MaTEpHUalbl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KPacKH, CTEKJIO, KE€paMHKa, MaTepHayibl IJis SJICKTPOHUKH,
HaHOMAaTEpHAJIbl, OPTaHNYECKHE U MUHEpAIbHBIC yI00pEHUSI.

XuMug W 30pOBbE 4YeJIOBEKa: MpaBWja HMCIIOIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB,
npaBuiia 6€30MacHOr0 UCTOIB30BaHUS MPETapaToOB OBITOBOM XMMHUH B TTIOBCEAHEBHOM KU3HHU.

MexnpeaMeTHBIE CBSI3U.

Peanu3zanus MeXnpeaMETHBIX CBA3€M MU U3YyUEHUH OO0IEH M HEOpraHM4eCKOW XMMHHU B
11 xmacce oCymIECTBISETCS Yepe3 MUCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHSITHH,
TaK U MOHATHUH, SBJIAIOIIUXCA CUCTEMHBIMH I OTJEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0m11e ecTeCTBEHHO-HAYYHBIE MMOHSATHSA: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHATHU3,
CHUHTE3, Kiaccudukanus, TEpUOIUIHOCTh, HAOIIOJCHHE, OJKCIIEPUMEHT, MOJICITUPOBAHHE,
W3MEPEHHUE, SIBJICHUE.



®dusnka: Marepus, SHEPTHsi, mMacca, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, W30TOII,
pPaZloaKTUBHOCTh, MOJIEKYJIa, SHEPreTUUYECKHI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIIECTBa, PU3NICCKUE BEIIMUUHBI U €IMHULIBI HX U3MEPECHHS, CKOPOCTh.

buonorus: kneTka, OpraHu3M, JKOcHcTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMHHBI, 0OOMEH BEIIECTB B OpraHU3ME.

['eorpacdusi: MuHEpabl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XuMUYECKasi MPOMBIIIIIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIHHBIX

MaTCepuraioB, CEIIbCKOXO03SMCTBEHHOE IIpONU3BOACTBO, numicBas IMPOMBINIJICHHOCTD,
@apMaHCBTquCKaH MMPOMBIIIJICHHOCTD, IMPONU3BOACTBO KOCMETHUYCCKHUX npenaparos,
IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepuajioB, SJICKTPOHHAA MPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOITPAMMLBI 110 XMMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBLIEI'O ObPA30BAHIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHUS OOYy4aroIIMMUCS
poTpaMM CpPEIHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METAIPEIMETHBIM U TPEIMETHBIM).
HayuyHo-mMeToan4yeckoil OCHOBOW Uil pa3pabOTKU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
IIPOrpaMM CpeHero o0IIero 0opa3oBaHus ABJISETCS CUCTEMHO-/IEATEIbHOCTHBINA OIXO/.

B coorBeTcTBUM € CUCTEMHO-ACSTEIBHOCTHBIM IOAXOAOM B CTPYKTYyp€ JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHHUS MPeAMETa « XUMUS» HA YPOBHE CPEIHETr0 00111ero 00pa30BaHus BblAEIEHBI
CJIEIyIOIINE COCTABIIAIOILNE!

OCO3HaHUE OOYYAIOIIMMUCS POCCHUUCKOW TPaXTAHCKOW HIACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEIIEHUIO;

HaJIMYue MOTUBALUU K 00y4EHHIO;

LeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHUX YOESKIEHHMH JIMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKU XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBAaThCSI B CBOCH JAEATEIbHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMHU, MPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHYECKOIO
o0Opa3oBaHus;

HaJIMYue TPaBOCO3HAHUS 3KOJOTUYECKOM KyJIbTypbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTb JKU3HEHHBIE IIJIAHBI.

JInuHOCTHBIE Pe3yJIbTaThl OCBOCHUS IPEAMETA « XUMUS» JOCTUTAIOTCS B €AMHCTBE Y4eOHOI
Y BOCIIMTATEIbHON JEATEIBHOCTH B COOTBETCTBUHU C I'YMAaHUCTHYECKUMHM, COLIMOKYJIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM M HJEalaMUd POCCUHCKOIO TIpa’KJaHCKOro oOlIecTBa,
HOPUHATHIMU B OOILECTBE HOpPMaMH M IMpPaBUJIAMM IOBEJIEHHs, CHOCOOCTBYIOIIUMH IpOLEccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH O0YYaIOIINXCS.

JIMYHOCTHBIE PE3YJbTAThl OCBOCHUS INperMeTa «XHUMUS» OTpaxaroT COPMHUPOBAHHOCTh
OTIbITA ITO3HABATEIHHON U MPAKTUYECKOH AEATEIbHOCTH 00YYaIOIIMXCS IO peaTu3allii MPUHITHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UUCJIE B YACTH:

1) rpaskaaHCcKOro BOCIIMTAHUS:

0CO3HaHMS 00YYaIOIMMHKCS CBOMX KOHCTUTYI[MOHHBIX MpaB U 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOMNOPSAKY;

IIPEJCTaBICHUS O COLMAJIBHBIX HOPMax M IpPAaBWJIAX MEKIMYHOCTHBIX OTHOLICHHHM B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW AEATEIBHOCTH MPH CO3/IaHUM YUEOHBIX MPOEKTOB,
pelieHny yueOHbIX U [T03HABATENbHbIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IIOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMUS], JIOTUKY U apryMEHThI IPyTUX
IIPY aHAJIM3€ Pa3INYHbIX BUJIOB YUEOHOM AESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

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

YBaXEHMsI K IpoIlecCy TBOpPUECTBA B OOJACTH TEOPUH M IMPAKTUUYECKOIO IMPUMEHEHHUS
XMMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAyKH €CThb Pe3ysbTaT JIMTENbHBIX HaOIr0/leHUl,
KPOIOTJIMBBIX SKCIIEPUMEHTAIIBHBIX IOUCKOB, TOCTOSTHHOTO TPy/Ja YYEHBIX U IPAKTHKOB;

MHTEpECa M II03HABATCIIBHBIX MOTHBOB B IIOJIy4YCHMH M IOCIEOYIOIIEM aHAU3e
UH(OPMALIUH O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XHMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHMUS;

CHOCOOHOCTH OIICHHMBATh CUTYAllUH, CBA3aHHBIE C XMMUYECKUMH SIBICHUSIMU, U IPUHUMATh
OCO3HaHHBIE PEIICHUs, OPUEHTHPYSCh HA MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;



TOTOBHOCTH OIIEHMBAaTh CBOE IMOBEJEHUE WU MOCTYINKH CBOMX TOBAPUIIEH C MO3MLMMA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN 3TUX MOCTYIIKOB;

4) dopMupoBaHNS KYJbTYPbI 310POBb:

MOHMMAaHUS LIEHHOCTEeW 3I0poBOr0 M 0Oe30macHOro oOpasza >KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

coONrofeHHs MpaBuJl OE30MacHOTO OOpalleHUs] ¢ BEUIECTBAMHU B OBITY, MOBCEAHEBHON
JKU3HH U B TPYJAOBOU JEATEITHLHOCTH;

MOHMMAHUSA [EHHOCTH TPaBWJI WHAMBHIYAIbHOTO M KOJUIEKTHBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TOCIEJICTBUI M HENPUSATUS BPEAHBIX MPHUBBIYEK (YMOTPEOICHHUS aTKOTOJS,
HapKOTHKOB, KypEHHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B y4eOHO-MCCIIEI0BAaTEIbCKOW JEATEIbHOCTH,
OOILECTBEHHO 0JIE3HOM, TBOPUECKOM U APYTUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4yacTHE€ B PEIICHUH MPaKTUYECKUX 3a/Jad COLMAJIbHOU
HaANpPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYEHHUIO MPOQECCHil pa3IudyHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUHU;

YBaXXEHUsI K TPY Ly, JIOSM Tpy/ia ¥ pe3yibTaTaM TPyAOBOH eATEIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIUBUYaTbHOM TPAaeKTOPUU 00pa3oBaHus, OyayIiei
npodeccuu U peaau3aluu cOOCTBEHHBIX KU3HEHHBIX IUIAHOB € YYETOM JINYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHHU, HHTEPECOB U OTpeOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHMS:

HKOJIOTUYECKH IIeTIeCO00Pa3HOr0 OTHOIICHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAHUS TJI00ALHOTO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIMSHHS YKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOJTHON U COLIMATIBHOM CPELBI;

OCO3HaHHUS HEOOXOJMMOCTH HCIIOIb30BAHUS JOCTHKEHUI XUMUM ISl PEIICHUs] BOIPOCOB
PaLMOHAIBHOTO IPUPOI0IIOIB30BaHNUS;

AKTHUBHOTO HENPUATHS JIEWCTBHI, MPUHOCIIIMX BpeJ OKpY>KaroUled NPUPOJHOM cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPUATHBIE YKOJOTUYECKUE MOCIEACTBUS MPEITPUHIMAEMBIX
JIEUCTBUI U MPEIOTBpAILATh UX;

HaJIMYUSl Pa3BUTOIO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KyJNbTYypbl, OIBITA
JEATETbHOCTH  HJKOJOTMYECKOM HANpPaBICHHOCTH, YMEHHS pPYKOBOJCTBOBATHCS HMH B
MO03HABATEILHON, KOMMYHUKATUBHON M COLMATBHON MPAKTUKE, CIOCOOHOCTH ¥ YMEHUSI aKTUBHO
MPOTUBOCTOSTH HACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOIO NO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKU U OOIIIECTBEHHOM MPAKTUKU;

MOHMMAaHUA CHEIU(PUKA XUMUU KaK HayKH, OCO3HaHUS €€ ponu B (POPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOT'O MBIIUIEHMSI, CO3/IaHNHU 1IEJIOCTHOTO MPEACTABIEHUS 00 OKpYykKaroIleM
MHUpE KaK O €JUHCTBE MPHUPOJbI U YEIOBEKa, B MO3HAHWU MPUPOJIHBIX 3aKOHOMEPHOCTEH M
pelieHny npobiieM COXpaHEeHUs IPUPOJTHOTO PAaBHOBECHS;

yOSKAEHHOCTH B 0CO0OM 3HAYMMOCTH XHMHH JJISi COBPEMEHHON IUBWIM3AIUU: B €€
TYMaHHCTUYECKOH HANpaBIEHHOCTH M BaXHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUAIbHOU
KyJbTYpPbl, PEIICHUH TJI00ANBHBIX MPOOJIEM YCTONYHMBOIO Pa3BUTHUSI YETIOBEUECTBA — CHIPHEBOM,
OHEPreTHUUECKON, NHUIINEBOM M 3KOJOTMYECKOM O€30MacHOCTH, B PAa3BUTUU MEIUIMHBI,
o0ecreyeHn: YCIOBHM YCIEeNTHOTO TPyAa U SKOJIOTHUeCKH KOMGOPTHOM KU3HU KaKOTO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB TO3HAHU,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh IOJIy4aeMble 3HAHUS IS



aHaJgn3a ¥ OOBSICHEHHUs SIBIICHUU OKPYIKAIOIIETO MUpA W TMPOUCXOASAIIMX B HEM HM3MEHEHUH,
yMEHHS ieJIaTh 000CHOBaHHBIE 3aKIIIOUEHHUSI HA OCHOBE HAYyYHBIX ()aKTOB M MMEIOIIUXCS JaHHBIX
C TEJBIO TTOJIYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCTOIh30BaTh XUMUUYECKUE 3HAHUS JIJISl PEIICHUs TpodiieM
B PCATbHBIX )KU3HEHHBIX CUTYaIIUSX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON eI TeNbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAaHUW MO XHMHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTSIMU;

HHTepeca K 0COOCHHOCTSM TPyJa B pa3IuuHbIX cepax mpodeccrnoHalIbHON eI TeNbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysbTaThl OCBOCHUSA Y4ueOHOro mnpeamera «XUMHs» Ha YpOBHE
cpeaHero o01iero 00pa3oBaHus BKIIOYAIOT:

3HauYUMble s (HOPMHPOBAHHUS MHUPOBO33PEHUS OO0YYArOMIMXCS MEXAUCLUIIIIMHAPHBIE
(MexnpeaMeTHbIE) 00LIeHayYHbIe TOHATH, OTPAXKAIOLIME LEIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crenuuKy METOJI0B O3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHbBIX HayKax (MaTepusi, BEIIEeCTBO,
SHeprus, SBJIEHUE, MPOLECC, CUCTeMa, HAayyHbId (aKkT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIICIOBaHKE, HAOIOICHHE, M3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

yHMBEpcallbHble  yueOHble  JeHCTBHS  (1O3HABaTeJIbHbIE,  KOMMYHHKATHBHBIE,
peryisaTuBHbIE), oOecrneuuBarouie (GopMUpOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLIMAJIBHOM KOMIETEHIIMH 00yUaroIIuxcs;

CHOCOOHOCTh ~ OOydarolIUXCsl  MCIOJIb30BaThb  OCBOCHHBIE — MEXIAUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHUBEpCalbHble y4yeOHble ACHUCTBUS B IIO3HABATENbHON U
COLIMAJIBHON ITPAKTHKE.

MertamnpeMeTHbIe pPe3yJlbTaThl OTPAKAIOT OBJIAZCHUE YHHUBEPCAIbHBIMH YYEOHBIMU
[103HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU J1€HCTBUSMHU.

OsgiaieHHe YHHBEPCAJbHBIMU Y4eOHBIMHU N03HABATEIbHBIMH AeHCTBUSIMU:

1) 6a3oBble JJornyecKue AeHCTBUSI:

CaMOCTOATENIBHO (OPMYJIMPOBaTh M aKTyalU3UpOBaTh NpoOJIeMy, BCECTOPOHHE €&
paccmaTpuBaTh;

ONpeNeNsATh LEeJNU MAEATENbHOCTH, 3aJaBas IMapaMeTpbl U KPUTEPHUHM HX JIOCTHUXKEHUS,
COOTHOCHTB PE3YJIbTaThl ACSITEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIIOJIb30BaTh IMPU OCBOCHMM 3HAHUN NPHUEMBI JIOTMUECKOTO MBIIIJICHUS — BBIICIATH
XapaKTepHble TPU3HAKK TIOHATHM W yCTaHaBIMBaTb HUX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIUE MTOHATHS AJIs1 OObSICHEHHSI OT/IENIBbHBIX (PaKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU()UKALIMH BEIIECTB U XUMUYECKUX PEaKIIHIA;

yCTaHaBJIMBATh MPUYUHHO-CIIECTBEHHBIE CBSI3U MEXAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTB JIOTHUECKHE PACCY KICHUS (MHIyKTUBHBIE, IEAyKTUBHbIE, 110 AHAJIOTUN), BBISBIIATD
3aKOHOMEPHOCTH U MPOTHUBOPEUHUS] B pacCMaTPUBAEMBIX SIBIECHUAX, (POPMYIUPOBATH BBIBOJBI U
3aKJIIOUYEHNS;

OPUMEHATh B Ipoliecce MO3HAHUSA, UCIIOIb3YEMble B XUMUHM CUMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJH, IPE0OPa30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeckass (GopMysa, ypaBHEHHME XHUMHUYECKOM peakuud — TpU pPELIeHUH Y4eOHBIX
MI03HABATEJIbHBIX U IPAKTUYECKUX 33/a4, IPUMEHITh Ha3BaHHbBIE MOIEJIbHBIE IIPEICTaBICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB M3Y4aE€MBbIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) 0a30BbIe HCCIEA0BATEIbCKHE HeHCTBHSI:

BJIaJIeTh OCHOBAMH METO/JJOB HAYYHOI'O [IO3HAHUS BEIECTB U XUMUUECKUX PEAKIIHA;

dopMynaHpoBaTE NETHM M 3aJaud  HMCCIEIOBAHHUS, HCIIONB30BaTh IOCTABJICHHBIE U
CaMOCTOSTENIBHO C(hOPMYJIMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
Uit (POPMHUPOBAHHUS TUITOTE3HI 110 MIPOBEPKE NMPABMIILHOCTH BHICKA3bIBAEMBIX CYXKICHUII,



BJIQ/IETh HAaBBIKAMHU CAMOCTOSITEIHOTO IUIAHUPOBAHUSA M TPOBEACHMSI YUEHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHMs HAOMIOAATh 32 XOJOM IIpoliecca, CaMOCTOSTENbHO
IPOTHO3MPOBATh €ro pe3yibTar, (HopMyIupoBaTh OOOOIIEHWS H BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEIOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJEIAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOW HCCIIEOBATENIbCKOM M MPOEKTHOH JAeATeNbHOCTH,
IPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOJOB pELIEHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMUHbIX METOJOB I103HAHUS.

3) padora ¢ nHpopManmen:

OPUEHTUPOBATbCSI B  PA3IMYHBIX HCTOYHHMKAX HHPopManMu (HAyYHO-IOIMYJspHAs
auTepaTypa XHMHUYECKOIO COJEp:KaHMs, CIpaBOYHble TmocoOus, pecypchl HHTepHeTa),
aHaAJTU3UPOBATh MH()OPMAIIUIO PA3TUYHBIX BUAOB U (HOPM MPECTABICHUS, KPUTUYECKH OLIEHUBATD
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(dopMyaMpoBaTh 3ampOChl M MPUMEHATh Pa3IMYHbIE METOAbI NPH IOHCKE U OTOOpe
uH(popMalu, HE0OXO0AUMOM J1JIs BBITIOJIHEHUS yUYe€OHBIX 3a/a4 ONpeAeaEHHOrO TUIIA;

npuoOpeTaTh OMBIT UCHOJIb30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSTEJIBHO BBHIOMPATh ONTUMANbHYIO (OPMY IpeCTaBICHUS HH(POpPMAIMU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULbL, PUCYHKU U IPYTHUE);

UCIOJIb30BaTh HAy4YHBIM $3bIK B KauyeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHbopMaluel: MNPUMEHATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYeCKHe) 3HAKU U
CHUMBOJIBI, (pOpMyJibl, aO0peBUATYPbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJIATHOCTH.

OsgiaieHHe YHUBePCAJIbHBIMA KOMMYHUKATUBHBIMH 1eliCTBUSIMM:

3a/1aBaTh BOIPOCHI [0 CYLIECTBY 00CY>KJ1a€MOM T€MbI B XOJ/I€ JUaJIOra W/WIN JIUCKYCCHUH,
BBICKA3bIBaTh HJIeH, (OPMYJIMPOBATh CBOU MPEUIOKEHUS OTHOCHUTEJIBHO BBIIOJIHEHUS
MPEUI0KEHHOM 3a/1auu;

BBICTYNATh C IIpE3eHTAleld pe3yJbTaTOB MO3HABATEIBHOM AEATEIbHOCTH, MOJTYYEHHBIX
CaMOCTOSITEJIBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IIPU  BBIIOJHEHUU XUMHYECKOIO
9KCHEPUMEHTa, NPAKTUYECKOH paboThl MO HCCIEJOBAHUIO CBOWCTB H3yYaeMbIX BEIIECTB,
peanu3anuu y4eOHOro IMpoekTa U (OPMYIHPOBATH BBIBOJBI 1O PE3yJIbTaTaM MPOBEIEHHBIX
UCCIIEI0BaHUM yTEM COTJIaCOBAaHMS MO3UIMH B X0€ 00CYKAECHUSA 1 0OMEHa MHEHUSIMH.

OgJiaieHHe YHUBEPCAJIBLHBIMH Pery/IsTUHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATEIbHYIO JEATEIBHOCTS,
onpezensas €€ LeNu U 3aladd, KOHTPOJIUPOBATh M IO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeJlaraeéMblii alrOPUTM JIEHCTBUH MPU BBINOJIHEHUU Y4E€OHBIX M HCCIIEJOBATENIbCKUX 3a]ad,
BBIOMpaTh Haubosee F3(P(HEeKTUBHBIN CITOCOO MX pelIeHHs C yUETOM IMOTyUYeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYUIECTBIISATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbIe pe3ysbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMus» OTpaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUIN 0 XUMUYECKOM COCTABISAIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJU XUMHUH B TIO3HAHWU SBJICHHUA TPUPOJIBI, B (POPMUPOBAHUYM MBIIIICHUS U
KyJIbTypbl JIMYHOCTH, €€ (YHKIUMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
IPAKTUYECKUX 3a7ad M SKOJIOIMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pPOBBIO U
NPUPOTHON cpene;



BIIQJICHUE CHCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATraroIINe
MOHATUS (XUMUYECKUH AIIEMEHT, aTOM, AJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaICHTHOCTH,
AIIEKTPOOTPULIATETILHOCTh, XHUMHUYECKasi CBA3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpaiméHHas), MOJb, MOJIIpHas Macca, MOJSIpHBIM 00BEM, yIIEpOAHBIH  CKEleT,
(GyHKIMOHAIbHAS TpyINNa, paguKkai, HU30MEpus, W30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJOPOABI, KACIOPOA U a30TCOJEpKAIlINe COSAUHEHHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUHU U 3aKOHBI (T€OpUsl CTPOEHUSI OpraHMYECKUX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMUHU; MHUPOBO33PEHUECKHE 3HAHMS, JIEKAIIHEe B OCHOBE IMOHHMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBICHUH, (PaKTOJOIrMUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, OJyUYEeHUHU 1 0€3011aCHOM MCIOJIb30BaHUHU BaXKHEUIINX OPraHUYECKUX BEUIECTB B ObITY
Y TIPAKTUYECKOH IEeATENBHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTepHbIE MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOINE TIOHATHUS IIPU ONIMCAHUM COCTaBa, CTPOCHUS U
MPEBPAILLICHUI OPraHUYE€CKUX COCTUHEHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJIsI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOM, COKpAIIEHHO) (OpPMYIJI OPraHUYECKUX BEIECTB
Y YpaBHEHUU XMMHYECKUX PEaKLUUW, U3rOTaBIUBATh MOJEIU MOJIEKYJ OPTraHMYECKUX BELIECTB
JUISL WJUTFOCTPALIUU MX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAIICKHOCTh U3YUEHHBIX OpPraHUYECKHX
BEUIECTB II0 MX COCTaBy U CTPOCHUIO K ONpEeAeNEHHOMY KJaccy/Tpylnie COeIUHEHUMN
(YyraeBoJopozbl, KHUCIOPOJA M a30TCOJAEpXKAIe  COEIUHEHMs, BbICOKOMOJIEKYJISIpHbIE
COCIIMHEHUS), J1aBaTh MM Ha3BaHHs 1o cucremarmdeckord HomeHnkimatype (IUPAC), a Taxoke
NPUBOJIUTH TPUBHAIIbHBIC HA3BaHHs OTIEIBHBIX OPraHMYECKHX BEIIECTB (ITWIICH, MPOTMHIIEH,
alEeTHJICH, STWIEHIJIUKOJb, TJIUUEPUH, (PEeHOd, ¢GopMaibAeruj, aueTaibJeruj, MypaBbUHas
KHCJIOTa, YKCyCHasl KUCIJIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIIOTA, INI0OKO03a, (pyKTO3a,
KpaxmaJ, LeJUTI0103a, TJIUIKH);

c(OpMUPOBAHHOCTh YMEHHS OINPEAESATh BUIbl XUMUYECKOM CBSI3M B OpPraHHMYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHMsSI NMPUMEHATH IOJOXKEHHUS TEOPUU CTPOCHUS OPraHUYECKHX
BemectB A. M. bytiepoBa miiss oObsICHEHHs] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUS MACChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (HU3MUECKUEe U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENEH Pa3IMYHbBIX KJIACCOB OPIAHMYECKUX BEILECTB
(MeraH, 3TaH, OSTWIEH, TPONWICH, aleTwieH, OyraaweH-1,3, mermnOyramuen-1,3, OeHzodn,
METaHOJ, 3TaHOJ, ATHJICHTIIUKOIb, TIUIEPUH, (PEHON, aleTalbIeru]l, MypaBbuHas U YKCyCHas
KHUCJIOTBI, TJIOKO3a, Kpaxmal, UeJUI0I03a, AaMMHOYKCYCHas KHCIIOTa), WIUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XMUMHYECKUX PEAKLIUN C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (HOpMyIT;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb MCTOUYHUKH YTIEBOJOPOIHOTO CHIPhS
(He(Th, TPUPOAHBIA Ta3, yroyib), CHOCOOBI MX TEPEepadOTKH M TPAKTHUYECKOE TMPUMEHEHHE
MPOAYKTOB MEpepadboTKH;

c(OpMHUPOBAHHOCTh YMEHUN IPOBOAUTH BBIYMCIEHUS II0 XHMUYECKUM YpPaBHEHUSIM
(Macchl, 00BEMa, KOIMYECTBA UCXOJHOTO BEIIECTBA HIIM MPOJIyKTa PEAKIIUH M0 U3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WJIN IPOAYKTOB PEAKIIH);

c(hOpMUPOBAHHOCTh YMEHHH BJIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HayYHOIO
MO3HAHMS, MCIONb3YEMbIX B XHMHUU I[P M3YyUYEHUU BELIECTB M XUMUYECKUX SBJICHUUN
(HaOnrofieHne, UW3MEpEeHHe, OKCIEPUMEHT, MOJEIUPOBAaHME), UCIOJIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS JUTsl IPUHSITHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIMSIX, CBSI3aHHBIX
C BELIECTBAMH U UX IPUMEHEHUEM;



c(hOopMUPOBAHHOCTh YMEHUHN COOJIIOAATH MPaBUJIA MOJIH30BAHUS XUMUYECKON MOCYA0U U
1ab0paToOpHBIM 000pYyA0BaHUEM, a TAKXKe MpaBuiia 0OpallleHus C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHUH TJIAHUPOBATH M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHusl OpraHUYECKUX BEIECTB MPH HarpeBaHUM, MOJYUYEHUE ATUIIEHA U U3YUYEHHUE €ro
CBOICTB, KAYECTBEHHBIE PEAKI[MN OPIraHUYECKUX BEIIECTB, IEHATYpaIus OSIKOB MPY HarPEBaHUH,
[IBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBHH C MTPAaBUIIaMU TEXHUKHU O€30MTACHOCTH ITPH 00paIieHun
C BEIIECTBAaMHM M JIaDOpPaTOPHBIM 000pPYJOBaHHEM, MPEICTABIATH PE3YJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (popMe 3amucH ypaBHEHHH COOTBETCTBYIOLIUX peakuuid U (opMyJIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJILTATOB;

c(OpMUPOBAHHOCTh YMEHUI KPUTHYECKH aHAIM3UPOBAaTh XUMHUYECKYIO HH(OpMAIHUIO,
HOJIy4YaeMyo U3 pa3HbIX HCTOYHHUKOB (CpeacTBa MaccoBoi MH(popmanuu, UHTepHET U Apyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOIOJaTh IpaBUiIa HKOJOTMYECKU IIeJ1ecO00pa3HOro
HOBEJICHUS B OBITY M TPYJIOBOH JEATENBHOCTH B LEISIX COXPAHEHHUS CBOETO 3/I0POBbS U
OKPY’KaOIIEW MPUPOJHON CpEellbl, OCO3HABATh ONACHOCTb BO3JCHCTBHS HA YKUBBIE OpraHU3MBbI
ONpEACIEHHBIX OpPraHMYECKUX BELIECTB, NMOHMMAas cMbici mnokaszatens [I/JIK, noschate Ha
npuMepax crocoObl YMEHbUICHUS] M IPEJOTBPAIICHHs] UX BPEIHOIO BO3JIEHCTBUS HAa OpraHU3M
YEJIOBEKA;

JUist 00y4YarolUXCsl ¢ OrpPaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHE IPUMEHSATH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX [MO3HAHUSA BEIIECTB M XUMUUYECKUX SBICHUM;

JUISL CIIETBIX U CIIa00BUASIINX 00YYAIOIIMXCS: YMEHHUE UCII0Ib30BaTh PeIbe(HO-TOUCUHYIO
cucremy o6o3Hauenuit JI. bpaiins nis 3anucu xumuueckux Gopmyi.

11 KJIACC

[TpenMeTHbIC pe3yabTaThl OCBOCHHS Kypca «O011as 1 HeOpraHMIecKast XUMHUsD) OTPaKAIOT:

c(hOpMHUPOBAHHOCTH IPEICTABICHUI: O XUMHYECKON COCTABIISIONIEH ECTECTBEHHO-HAYYHOM
KapTUHBl MHUpPA, POJIM XMUMHH B MO3HAHUU SIBJICHUN MPUPOJbI, B (HOPMHUPOBAHUH MBILUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAaMOTHOCTH, HEOOXOIUMOW JUIsi peIIeHUus
MPAaKTHYECKUX 3a7ad M HKOJOTMYeCKd OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0pPOBBIO U
MIPUPOTHOM CpeliE;

BIIQJICHUE CHUCTEMOM XHUMHUYECKHX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJArarolIue
MOHATHUS (XUMUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
MOJIEKyJa, MOJb, MOJSIPHBI 00BEM, BAJIEHTHOCTb, JJIEKTPOOTPUIIATEIHHOCTh, CTENEHb
OKHCJICHUSI, XUMHYECKass CBs3b (KOBAJICHTHAsl, WOHHAs, MeETaJuInuecKasi, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pem€TKa, THUIIBl XMMHYECKHUX  PEaklMi, pacTBOpP, DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOIUTHYECKAs JUCCOILMALINS, OKHUCIHUTENb, BOCCTAHOBHUTEINb, CKOPOCTh
XUMHYECKON peakliii, XUMUYECKOe PAaBHOBECHUE); TECOPUH U 3aKOHBI (TEOPHUS IIEKTPOTUTHIECKON
Jauccouranuu, nepuoandeckuii 3akoH . M. MenpaeneeBa, 3aKOH COXpaHEHHsI MacChl BEILECTB,
3aKOH COXPaHEHHUs M TPEBpAIICHUS DHEPTHH MPU XUMHUYECKUX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHUPOBO33PEHUECKHE 3HAHUS, JIEKAIlUEe B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTHUECKHe CBEACHHS O CBOMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCIOJIb30BAHWM BAKHEWIIIMX HEOPTaHUYECKUX BEIIECTB B
OBITY U MIPAKTHUUECKOHN JESITETbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTepPHbIC NMPU3HAKU MOHSATUHN, YCTaHABJIUBATh
UX B3aUMOCBS3b, WCIOJIB30BAaTh COOTBETCTBYIOIIME MOHATHUS MPU ONMHUCAHMM HEOPTaHUYECKHUX
BEILIECTB U UX IPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYIO CHMBOJIUKY JJISi COCTABIICHUS
dbopMyJI BEIIECTB W ypaBHEHUH XWMUYECKUX PEAKIUH, CHCTEMATHYECKYIH0 HOMEHKIATYpPY
(IUPAC) u TpuBHMaidbHBIC Ha3BaHHs OTACIBHBIX HEOPraHHYECKHX BEIICCTB (yrapHbIi ras,



YIJIEKUCHIBIA Ta3, aMMHUaK, raiméHas W3BECTb, HETAIIEHas W3BECTh, IIUTHEBAs COJA, IMUPUT H
JpyrHe);

c(OpMHUPOBAHHOCTh YMEHUH ONpPEAEIATh BaJIEHTHOCTh U CTENIEHb OKUCIIEHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3TUYHOIO COCTABAa, BUJ XUMUYECKOM CBSI3U (KOBAJICHTHAs, MOHHAS,
MeTaJIJINYeCcKasi, BOJOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKOW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYyJspHas, MOHHAs, METaJIMYecKas), XapakTep Cpelabl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIlle CoelMHEeHuN (IPOoCThie BEUIeCTBa — METAIUIBI U
HEMETAIJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUIBI, COIH);

c(hOpMUPOBAHHOCTh YMEHUN pacCKpbhIBaTh CMBICH Mepuoandeckoro 3akona [[. .
MenzeneeBa W JEMOHCTPUPOBAaTH  €r0  CHCTEMATU3UPYIOLIYIO, OOBSICHUTENBHYIO U
MPOTHOCTHUYECKYIO (DYHKIINH,

c(OpMHUPOBAHHOCTh ~YMEHHUI  XapaKTepU30BaTh dOJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 3JieMeHToB 1—4 nepuoaos [leproauueckoii cuctemMbl XuMHueckux 3nemeHToB [1. U.
MeHnneneeBa, HMCIONB3Yysl MOHATUS «S-, P-, d-2JIEKTPOHHBIE OPOUTAINY, «IHEPrETHUECKUEC
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XMMHUYECKHUX D3JIEMEHTOB M HX
COEMHEHUH 10 niepuoAaM U rpynnam [lepuoanyeckoi CUCTEMBI XUMUYECKUX AeMeHToB []. U.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATh) OOIINE XUMUYECKUE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHME I€HETUYECKON
CBSI3M MEXKJY HEOPraHMYECKMMM BELIECTBAMU C I[OMOIIBI0 YPABHEHHM COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHUS KJIACCHU(PHUIMPOBATH XUMHUYECKHE PEAKIUU MO Pa3IUIHBIM
npu3HakaM (YHCIIly W COCTaBy pEarupyronmx BEHIECTB, TEIUIOBOMY J(MQeKTy peaxuuu,
M3MEHEHUIO CTENCHEH OKUCIICHHSI 2JIEMEHTOB, OOPAaTUMOCTH PEAKIIMH, YIACTHUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHI COCTABIIATh YPAaBHEHHS PEAKLUN Pa3IUYHBIX THIIOB, TIOJIHBIE
U COKpallEHHbIE YPaBHEHUS pEaKlUUi MOHHOrO OOMEHa, YUMTHIBAas yCIOBHS, IPU KOTOPBIX 3TU
peaKkuu UAyT 40 KOHIIA,

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, TMOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, PACIHO3HABATH OIBITHBIM NYTEM HWOHBI,
MPUCYTCTBYIOIIME B BOJHBIX paCTBOpPaX HEOPTAaHMUECKUX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUH pPACKpBIBaTh CYLIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATHX PeaKIluii;

c(OpMHUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON pEaKIUU OT
pa3IuuHbIX (DAKTOPOB; XapakTep CMEUICHHs XWMUYECKOTO PAaBHOBECHS B 3aBHUCHMOCTH OT
BHelHero Bo3zaeiicTeus (mpuniun Jle [larense);

c(hOpMHUPOBAHHOCTH YMEHUI XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JeKalI[le B OCHOBE
NPOMBIIIJICHHOTO TIOJIYyYE€HUSI CEpHOM KHCIIOTH, aMMHaka, a Takke CPOPMHPOBAHHOCTH
npeJcTaBiIeHud 00 OOIIMX HAyYHBIX MPUHILHUIAX M KOJOTHYECKHX IMPOoOIeMax XMUMHYECKOTO
IIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHCIEHUS C MCIOJIH30BAaHUEM TOHSATHUS
«MaccoBas JOJSl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOUICHWH Ta30B IMPH XUMHUYECKUX
peaxIusx, Macchl BEIIeCcTBa WK 00bEMA ra30B 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce HIIN
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BELIECTB, TEIUIOBOTO d((dekTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHUsI MacChl BEUIECTB, IPEBPAILECHUS U COXPAHEHHS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHHUHN COOJIIOAATH MpaBUjIa MOJIb30BAHUS XUMUYECKON MOCYA0U U
71ab0paToOpHBIM 000pyA0BaHUEM, a TAKXKe MpaBuiia 00OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMU IO BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUIECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHUH TIJIAHUPOBATh M BBIMIOJHATh XMUMHUYECKUNH HKCIEPUMEHT
(paznmoxeHue NEpoKCcHIa BOAOPOAA B NPUCYTCTBUM KaTalIW3aTopa, ONPEICIECHHUE CpENbl



pacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIbHOTO MHAMKATOPA, BIUSHUE PA3IUYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, peaklMM HMOHHOro OOMEeHa, KayeCTBEHHbIE PEaKLUU Ha
cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KaTUOH aMMOHMS, PELIEHUE SKCIEPUMEHTAIBHBIX
3amad no teMaM «Meramiey U «Hemertamnasl») B COOTBETCTBHM C NPAaBWJIAMU TEXHUKHU
0€30MaCHOCTH MPH 0OpAIlEeHUH C BEIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHHEM, TTPEICTABIST
pe3yJabTaThl XMMHUYECKOTO 3KCIepUMEHTa B (opMe 3alucH YpPaBHEHUH COOTBETCTBYIOIIUX
peaximii 1 GOpMyITHPOBAThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHMHA KPUTHYECKHU AHAIM3MPOBATH XUMHUYECKYIO0 HH(POPMALHUIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKALUU, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJAaTh MpaBWiIa SKOJOTMYECKH IIeeco00pa3HOro
NOBE/EHNS B OBITY U TPYAOBOH [EATENbHOCTH B LEJISIX COXPAHEHUS CBOEro 3/I0pOBbS U
OKpY Karolled MPUPOJHON cpenbl, 0OCO3HaBaTh ONACHOCTh BO3ACHCTBMS HA >KMBBIE OPIaHU3MBbI
ornpeeNEéHHBIX BeUIecTB, MOoHUMAas cMbich nokasarens [1/IK, noscHaTe Ha nmpumepax crnocoObl
YMEHBILEHNUS U NPEJOTBPAIIECHUS UX BPEJHOTO BO3ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUist 00y4YarolMXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbS: YMEHHE IPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX [MO3HAHUS BEIIECTB M XUMUUYECKUX SBICHUMH;

JUISL CIETBIX U CIIa00BUASIINX 00YUAIOIIMXCS: YMEHHUE UCIIOJIb30BaTh PeIbe(HO-TOUCUHYIO
cucremy o6o3Hauenuit JI. bpaiins nis 3anucu xumuueckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

HaumeHoBaHMe pa3/ieioB U TeM
MPOrpaMMbl Bcero

Ne i/

Paspnen 1. TeopeTruyeckue 0CHOBbI OPraHNYeCKO XUMMHU

IIpenmet oprannyeckoit xumuu. Teopus
11 CTPOEHMS OpPTraHMYECKUX COeTUHEHUH A. 3
M. byTtnepoBa

Hroro mo pazneny 3
Pa3nen 2. YrieBoaopoasl

2.1 IIpenenbHble YriaeBOIOPOIbl — aJTKAHBI 2

29 HenpenenbHbIe YrIIEBOIOPOIbI: ATKEHBI,
' aJIKaJuEeHbI, aJIKUHBI

2.3 ApomaTHdecKue yriieBoI0pOabI 2

IIpupoaHble HCTOYHUKH YIVIEBOJOPOAOB U

24 3
ux nepepaboTka
Hroro no pazueny 13
Paznen 3. Kuciopoacoaep:kaniue opranuvyeckue coeuHEeHU
3.1 Criuprel. enon 3
32 Ampnerunbsl. KapOoHOBBIE KHCITOTHI. 7

CrnoxHble 3QUpBI

Kosaun4vecTBO 4acoB
Kontpoabubie IIpakTuueckue

padoThbI padoThI
1
1
1

JaeKkTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/bHbIE PeCypChl

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

bub6mmorexa [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bub6mmorexa [JOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

bub6mmorexa [JOK
33 VrieBoast 3 1 https://m.edsoo.ru/7f41837c

Hroro mo pasaeny 13
Pasnen 4. AzoTcoaepskaimme OpraHuyecKue coeMHeHust

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

4.1 AMuHBL. AMUHOKHCIOTBL. beakn 3

Wroro no pazaeny 3
Paspnen S. BeicokoMoJieKy IsipHBIE COEIMHEHUS

Bbu6moreka [JOK
https://m.edsoo.ru/7f41837c

5.1 IInactmaccel. Kayayku. Bonokna 2

Hroro mo pasnmeny 2

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 2 2


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KJIACC
KoanuyecTBo 4acoB

. HaumeHoBaHue pa3/iesioB U TeM JaeKkTpoHHbIe (HU(POBHIE)
Ne w/n NpOrpamMmblI Bcero :f;;::::ﬂbﬂme ;[:)62::;11;1;[‘16(3161/16 o0pa3oBaTebHbIE PeCypPChl
Teua 1 BaskHeiiie o “aKo 4 bubmnoreka LJOK

ma 1. SKHEHIME TIOHATHS U 3aKOHBI XUMUU

https://m.edso0.ru/7f41837¢c
4 bu6mmoreka [IOK
Tema 2. Crpoernue peiiecTsa https://m.edsoo.ru/7f41837c
Tema3. X ccKie heak 8 bu6mmoreka [JOK
ma 3. UMUUYECKH 15071
peakl 1 https://m.edsoo.ru/7f41837c
Tema 4. PacTBOpEI > Bubamorexa [IOK
’ p https://m.edso0.ru/7f41837¢c
Tema 5 MeTaniasl 1 UX COEIUHEHUS S bubmorexa TTOK
' a https://m.edsoo.ru/7f41837c
Tena 6.  Hemeran coc . 8 bu6mmoreka [JOK
ma 6. METAJUIbI U UX WHEHUS
T 4 1 https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO HACOB I10 34 2 0

[TPOTPAMME


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

IHOYPOYHOE IINTAHUPOBAHHUE

ANKeHBI: cOCTaB U CTPOCHHUC, CBOMCTBaA

10 KJIACC
KoimnyecTBo yacos Jara DJIeKTPOHHbIE
OBBIE
Ne Tema ypoka Kontpo IIpaktuuy IIpoBenen Koppeki HuGppoBbI
n/n Bcero JbHbIE ecKue us us o0pa3oBaTe/IbHBI
padoThI padoTsbI e pecypchl
- o bubmuoreka [IOK
HCTPYKTAN MO OXPAHE TPYAA. L PEIMET https://m.edsoo.ru/
OpPraHHYECKON XUMUH, €€ BOSHUKHOBCHUE,
pa3BUTHE U 3HAUYCHUE 7141837c
bu6nuoreka [HOK
Teopust cTpoeHust OpraHMUECKUX COSTUHEHUI https://m.edsoo.ru/
A. M. bytiepoBa, €€ OCHOBHBIE TIOJIOKECHHUS 7f41837¢
[IpencraBnenue o knaccuukanuu bu6mmoreka [IOK
opranudeckux Bemiects. HomeHkmarypa https://m.edsoo.ru/
(cucteMatuveckas) U TPUBHAIBLHBIC HA3BAHUS 7f41837¢
OpPraHUYECKUX BEIIECTB
but6mmoreka [JOK
ATKaHBI: COCTaB M CTPOCHUE, https://m.edsoo.ru/
TOMOJIOTUYECKUH PST 7f41837¢c
bu6mmoreka [IOK
MeraH 1 3TaH — npocTenIIe https://m.edsoo.ru/
MIPEJICTAaBUTENH aJTKaHOB 7f41837¢
but6mmoreka [JOK

https://m.edsoo.ru/
7f41837¢c
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11

12

13

14

OTUiEH U NPONUIEH — MpOoCcTeiIIne
MIPEACTABUTENH AJIKCHOB

IIpakTnyeckas padora Ne 1 MuctpykTaxk no

Tb «Ilomyyenue 3THIIEHA U N3y4YEHUE ETO
CBOMCTB»

Aunkaguensl. byranuen-1,3 u
MeTunoyTanuen-1,3. [onyuenue
CUHTETUYECKOTO KayuyKa U pe3UHbI

ATKUHBI: COCTaB M 0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PSll. ALETHIIEH —
MPOCTEUILINN PEICTABUTEIb ATIKUHOB

Brruucnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

Apenbl: 6eH301 U Tosyoll. TOKCHYHOCTh
apeHoB

I'enetnueckas cBsI3b yrjiaeBoa0opoa0B,
IMpUHAJIC)KANIUX K pa3JIMYHBIM KiiaccaM

HpI/IpOI[HLIe HCTOYHHKH YIIJICBOOAOPOIO0OB:

MIPUPOHBIN ra3 U MOy THbIE HE(QTSIHBIE Ta3bl,

He(Th ¥ MPOAYKTHI €€ TepepaboTKu

bubnuoreka [JOK
https://m.edsoo.ru/
7f41837c

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

bub6nunoreka [IOK
https://m.edsoo.ru/
7f41837c¢

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

bu6nuoreka [HOK
https://m.edsoo.ru/
7f41837c

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

bub6mmoreka [IOK
https://m.edsoo.ru/
7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

15

16

17

18

19

20

21

22

KonTpoabsnas pa6ora Nel no pazneny
«YTIEeBOIOPOIBDY

[TpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB:
MIPUPOIHBII Ta3 ¥ MOy THBIE HE(QTIHBIE Ta3bl,
He(PTh U IPOIYKTHI €€ repepaboTKu

Huctpykrax no oxpane tpyaa. [IpenensHbie
OJIHOATOMHBIE CIIUPTHI: METAHOJI U ATAHOIL.
Bonoponnas ca3p

MHOroaToMHbI€ CIUPTHI: STUIICHTIIUKOJIb U
CIMUEPUH

deHo: CTpOEHHE MOJIEKYJIBl, PU3UIECKUE U
XMMUYECKHE CBOWCTBA, TPUMEHEHHE

Anpaerunpl: GopMalibICTH M alleTaIbICTH I,
ArteToH

OnHOOCHOBHBIE TIpe/ieNIbHbIE KApOOHOBBIE
KHMCJIOTBI: MypaBbHHAs U YKCyCHast

IMpakTnyeckas padora Ne 2. lHncTpykTak
o Th «CBolicTBa pacTBOpa YKCyCHOM
KHCTIOTBD)

bubnuoreka [JOK
https://m.edsoo.ru/
7f41837c

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

bub6nunoreka [IOK
https://m.edsoo.ru/
7f41837c¢

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

bu6nuoreka [HOK
https://m.edsoo.ru/
7f41837c

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

bub6mmoreka [IOK
https://m.edsoo.ru/
7f41837c
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CTeapI/IHOBaFI " OJICMHOBAs1 KHMCJIOTHI, KaK
MNpEACTAaBUTCIIN BBICHIUX Kap6OHOBBIX KHCJIOT

Mpbi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JSHCTBHUE

Crnoxxnble 2(UPBI KaK TPOU3BOIHBIC

Kap6OHOBI:>IX KHCJIOT. FI/II[pOJ'II/IS CJIOKHBIX

3¢upoB

JKupbl: rUApONN3, IPUMEHEHHUE,
OuosIoruUecKas poJib KUPOB

VYTrieBobl: cocTaB, KilacCUpUKAITHSI.
Baxueiiiune npeactaBuTenu: Ti0K03a,
bpykTo3a, caxaposa

Kpaxmai u nemironosa Kak NpupogHbIe
MTOJIMMEPBI

KonTposbHnas pa6ora Ne2 no pasneny
«Kucnopoaconaepkanie opraHmdecKre
COCIMHEHUS

AMUHBI: METWJIAMHWH U aHUJINH

bubnuoreka [JOK
https://m.edsoo.ru/
7f41837c

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

bub6nunoreka [IOK
https://m.edsoo.ru/
7f41837c¢

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

bu6nuoreka [HOK
https://m.edsoo.ru/
7f41837c

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

bub6mmoreka [IOK
https://m.edsoo.ru/
7f41837c
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bubnuoreka [JOK
AMUHOKHUCIIOTHI KaK aM(OTepHBIE

https://m.edsoo.ru/
31 OpPraHUYECKUE COCTUHEHUS, UX 1
ouosornueckoe 3HaucHue. [lenTuapt 7f41837¢
but6mmoreka [IOK
39 benku kak mpupoiHbIe 1 https://m.edsoo.ru/
BBICOKOMOJIEKYJIIPHBIE COCTHHEHHUS 7f41837¢
bub6nunoreka [IOK
33 OCHOBHBIE TOHATHS XUMUU 1 https://m.edsoo.ru/
BBICOKOMOJIEKYJISIPHBIX COETUHEHUI 7f41837¢
but6mmoreka [IOK

OCHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
IInacTmacchl, KaydyKH, BOJIOKHA 7f41837¢

https://m.edsoo.ru/

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 34 2 2
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11 KJIACC

Ne
n/n

Tema ypoka

HHcTpyKTa)k o oxpane Tpyaa. Hayunbie MeTO b1
MO3HaHUsI B XUMHHM. VICTOYHMKH XUMHUYECKOMN
unpopmanuu.  MoneaupoBaHUE — XMUMHYECKUX
MPOLECCOB U SIBJICHUH, XWMHUYECKHM aHAIU3 U
CUHTE3 KaK METO/bl HAYYHOT'O IO3HAHUSI.

Crpoenue BemectBa. CoBpeMeHHas  MOJEINb
CTpOEHHUSI aroma. OJEeKTPOHHAas KOH(Urypauus
atoMa. OCHOBHOE€ U BO30YKJIEHHBIE COCTOSIHUS
aTOMOB.

Krnaccuduxanus XumMu4deckux 3JIeMeHTOoB (s-, p-, d-
JJIEMEHTBI). OcoOenHoctu CTPOEHUS
SHEPreTUYECKUX ypOBHEH aTOMOB d-3J1€MEHTOB.

[lepuoandeckasi cucreMa XUMHUYECKUX SJIEMEHTOB
J.1. Menneneena. duznueckui CMBEICII
[Tepuonnueckoro 3aKoHa JI.1. Menpeneena.
[IpyuunHBl ¥ 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
9JIEMEHTOB M HMX COEJWHEHUWW M0 TepuojgaM |
rpynmnam

DONEeKTpoHHass OpUpoda XHMMHUYECKOW  CBSI3U.
DIIEKTPOOTPULIATENBHOCT.  BUABI  XHUMHYECKOU
CBs3M (KOBaJeHTHAs, HWOHHAs, MeTaJlJIn4ecKasi,

BOJIOPOIHAS) 1 MEXaHU3MBI €€ 00pa30BaHUs.

Bcero

KoanuyecTBo 4acoB

KonTpoas
HbIE
padoThI

IMpakTn4
ecKue
padoThbI

JlaTa

IIposene
HUA

Koppek
nus

JIEKTPOHHBIE

nugposbie
o0pa3oBaTe/ibH
ble pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

Bbu6mmoreka [JOK
https://m.edsoo.ru/
7f41837¢c

bu6mmorexa [JOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [{OK
https://m.edsoo.ru/
7f41837¢c
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11

[TpocTpancTBeHHOE CTpOEHHE MOJIEKYJL.
Kpucrammnieckne 1 aMop(HbIC BEIIECTBA.
Hemoncmpayuu: 1) MOIen MOJEKYJ BEIECTB
UMEIOIINX Pa3IUIHYIO THOPUIN3AIHIO
LHEHTpaJIbHOTO  aTomMa (B TOM  YHCIH H
KoMIIbtoTepHble 3D-Mozenn).

Tunel KpUCTAUIMUECKUX  PEIIETOK  (aToMHas,
MOJIEKYJISIpHAs, MOHHAs, METAJTMYECKas).
Hemoncmpayuu:  2) Moei  KPUCTAJUTMYCSCKHIX
pelIeToK

3aBUCUMOCTh (U3NYECKUX CBOWCTB BEIIECTBA OT
TUNA  KPUCTAIMYECKOM  pelerkd. IIpuumnsl
MHOTr000pa3usi BeIIeCTB. 3aKOH COXPaHEHMsI MacChl
U DHEpruu. 3aKOH IOCTOSHCTBA COCTaBa.

XHUMHUYECKUE peaKuuu. I'omorenusie u
TeTEpOreHHBIE peaxkuuu. OxucnurensHo-
BOCCTAHOBUTEJILHBIE PEAKIUH.

OKUCIINTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIUU B
MpUpO/e, TNPOU3BOACTBEHHBIX  Ipoleccax U
KHU3HEESITEIbHOCTH OPraHU3MOB.

CKOpOCTh peakifu, €€ 3aBUCUMOCTh OT Pa3Iu4YHbIX
(bakTOpOB: TMPHUPOJBI PEATUPYIOIINX  BEIIECTB,
KOHIIEHTPALIUU pearupyommux BEILIECTB,
TeMIepaTyphbl, IUIOIIA TN PEaKIUOHHOM
MOBEPXHOCTH, HAJTMUMSI KaTaIu3aTopa.
Jlabopamopuvie  onvim:l) cpaBHEHHUE  CKOPOCTH
pa3ioKeHUs nepoKcuaa BOZIOpOJA npu
WCTIONB30BAaHUM PA3HBIX KaTalnu3aTOpPOB (OKCHT
mapranna (IV), noaun kanusi, MEIHbIH KyNopoc U
T.J.)

Bbu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [{OK
https://m.edsoo.ru/
7f41837¢c
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Ponnb KaTaJIM3aTOpOB B IPpHUPOAC U IPOMBIIIIJICHHOM
IIPOU3BOACTBC.

OOpaTuMOCTh peakiuii. XuMUIeCKOe paBHOBECHE H
€ro CMEIIEHHE TOJ JEWCTBHEM  Pa3IUYHBIX
(dakTopoB  (KOHIICHTpAaIMsl  PEarcHTOB WM
MPOJIYKTOB peaklvu, JAaBlIeHUE, TeMIepaTypa) Il
CO3J]aHUsl ONTUMAJBHBIX YCJIOBHH MPOTEKAHUS
XUMUYECKHUX MTPOLIECCOB.

Hemoncmpayuu:  4) cMeIIeHHEe  XUMHUYECKOTO
paBHOBECHS B 3aBUCHUMOCTH OT KOHIICHTPALUU
BemecTB (HAa MpuUMepe  peakuuud  XJIopuja
xenesa (111 ¢ pogannaamm)

Kounrpoabnas padora 1 nmo "Tema 1,2,3"

TemmoBoit 3 (HeKT XUMUIECKON PEeaKITHH.
Hemoncmpayuu:  3) BbIICICHHE TEIJIOTHI  MPH
peaKIy MeTajuia ¢ KUCIOTOM.

TennoBoii 3 PexT XMMUIECKOHN peaKInu.

HHucTpyKkTaxk mo oxpaHe tpyaa. JlucnepcHsie
cucteMbl. [loHaTne o Koymowmax (30JM, TENH).
HcTuHHBIE PacTBOPBHI.

Hemoncmpayuu:5) o6pasipl  TpyOOIUCTIEPCHBIX U
TOHKOAMCIIEPCHBIX cucteM; 6) addext Tunaans

Bbu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [{OK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [{OK
https://m.edsoo.ru/
7f41837c

bu6mmorexa [JOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [{OK
https://m.edsoo.ru/
7f41837¢c
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Peaknmn  monHHOro oOMeHa B pacTBopax
JIEKTPOJIUTOB.
Hemoncmpayuu: T) peakiiii HOHHOTO OOMEHa.

pH pacTBOpa Kak nokasaTesib KUCIOTHOCTH CPEJIbI.
Jlabopamopnvie  oneimul:  2) onpenenenne  pH
CpeJibl TP MOMOILM YHUBEPCAIBHOIO UHAUKATOPa

I'maponus coneil.
Hemoncmpayuu:  8) ruipoian3 HEOPraHUYCCKUX U
OpPTraHUYECKUX COJICH

3HaueHue TUAPOIH3a B OMOJIOTHYECKUX OOMEHHBIX
mporeccax

OOmiass xapakTepUCTHKAa METAJIOB IO CTPOEHUIO
aToMa M TOJOKEHUIO B TEPUOIUYECKON CHCTeMe
xuMudeckux diemenToB J[.M. Menaeneena. O0ue
¢u3nueckrne M XUMHUYECKHE CBOMCTBA METAJUIOB.
DJIEKTPOXUMHUYECKUH Psijl HANIPSHKEHU METaJJIOB.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE CBOICTBa
MPOCTBIX BEIIECTB — METAUIOB TIJIABHBIX U
noOoYHBIX TOArpynn (Meab, kene3o). Kopposus
METaJUIOB: BHJBl KOPPO3HH, CIIOCOOBI 3alHTHI
METAJUIOB OT KOPPO3UH.

O6mme CIIOCOObI TTOTYYEHUS METaJlIOB.
DNEeKTpOIN3 pacCTBOPOB U paciuiaBoB. [IpumeHeHMe
AJIEKTPOJIA3a B MPOMBITIIEHHOCTH

Bbu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [{OK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

bu6mmorexa [JOK
https://m.edsoo.ru/
7f41837c

bu6mmorexa [JOK
https://m.edsoo.ru/
7f41837c
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OO6006111eHHbIE CBEJICHHUSI O CBOMCTBaX COCTUHEHHI
METAJUIOB: OKCHUJIbI W THUIPOKCHUABI METAJUIOB.
W3meHeHne CBOMCTB OKCHAOB W TUIPOKCHUIOB
METAJUIOB B 3aBUCHUMOCTU OT CTEIICHH OKHCJICHUS
MeTaiia (IepexoJ OT OCHOBHBIX CBOWMCTB K
KHCJIOTHBIM) — Ha MPUMEPE COCIMHECHUM MapraHIiia
WJIU Xpoma.

Lemoncmpayuu: 13) komexius CIJIaBOB
metamnos; 14) Boccranosnenue uona Cr207%" no
nona Cr¥*

[IpuponHbie coeauHEHHs METAJUIOB. XHMUS B
CTPOUTEBCTBE. IlemeHT. beton. [Ton6op
ONTUMAJIbHBIX  CTPOMUTENBHBIX  MaTEpPHAIOB B
MIPAKTUYECKOU JEATEIbHOCTH YEJIOBEKA.

OO6mras xapakTepuCTHKAa HEMETAUIOB IO CTPOCHUIO
aToMa M TOJOKEHUIO B MEPUOJUYECKON CcHCTeME
XUMHUYECKUX 3JIEMEHTOB J.1. Menneneena.
du3znueckue CBOMCTBA HEMETAILIOB.
Jemoncmpayuu: 15) 06pa3ibl HEMETAIUIOB,;

XUMHUYECKHE CBOWCTBA HEMETAJUIOB B KOHTEKCTE

OKHCJIUTEITLHO-BOCCTAHOBUTEIIBHBIX CBOMCTB
BOJIOPOJIa, KHCIIOPOJA, TAJIOTEHOB, CEphbl, a30Ta,
¢dochopa, yrimepona, KpeMHHUSL. N3menenue

KHCJIOTHBIX CBOWCTB HEMETAJIOB B TPYIITIaX.
Hemoncmpayuu: 16) peakuusi IPOCTOro BeLIeCTBa
HEMeTaljla C TPOCTHIM BELIECTBOM METaIOM
(Hampumep, cephl C IMHKOM WIIH aJTIOMUHHUEM);

Jletyurie BOAOPOJHBIC COCTUHEHHS] HEMETAJLIOB.
CpaBHEHME  CBOWCTB  JIETYYUX  BOJOPOJHBIX
COETMHEHUI HEMETaJNIOB 2 TIEpHOa.
Hemoncmpayuu: 17) monydeHne XJI0POBOIOPOJIA,
aMMHUaKa, UX pacTBOPEHHE B BOJE, UCCIICOBAHHE
BOJIHOT'O PacTBOPA MHIUKATOPOM.

Bbu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/
7f41837c

bu6mmorexa [JOK
https://m.edsoo.ru/
7f41837c

bu6mmoreka [{OK
https://m.edsoo.ru/
7f41837¢c
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30

31

32

33

34

Kucnorusie oxcumpl. KucnoTel, HX XUMHYECKHE
cBoiicTBa.  KHCIOTBI-OKHCIUTENN:  CHEITUBUIECKUC
CBOICTBAa KOHLIEHTPUPOBAHHON CEpPHOM M Aa30THOHU
KHCIIOT.

Hemoncmpayuu: 18) XUMHUUYECKHE CBOWCTBA KHCIOT;
19) peakiuu a30THOM KHUCIOTHI C MEABIO, YTIIEPOIOM.
Jlabopamopuvie onvimel: 6) CpaBHEHHE XUMHYECKUX
CBOMCTB OpraHMYe€CKUX U HEOPraHUYECKUX KUCIOT

CoenvHeHnst HeMmeTauloB B  mnpupoze. IlpaBuia
Oe3omacHol  pabOTBI € €OKUMH, TOPIOYMMH U
TOKCHYHBIMHA  BEIIECTBAMH, CpPEACTBAMHU  OBITOBOM
XUMHH.

Koutpoabnasi padora 2 no "Tema 4,5,6"

XuMHSIT U CEIbCKOE XO034KhCTBO. MuUHepalbHblE U
opranuveckue ynooperus. CpemcTsa 3aluThl PACTCHHM.

Xumuss U IKOJOTHsA. XHUMHYECKOE 3arpsi3HEHHE
OKpyKaromieit cpenpl u ero mocienctsus. Oxpana
rugpocdepsl, TouBbI, atMocdepsl, GIopsl U GayHsl OT
XMMHYECKOTO 3arps3HeHUS

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA3OBATEJIBHOI'O
HNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA

» Xumus, 10 knace/ I'abpuensia O.C., OctpoymoB U.I'., Cnankos C.A., AKnnoHepHOE
obmmecTBo «M3narenscTBo «IIpocBemienne

* Xumus, 11 knace/ I'abpuensua O.C., OctpoymoB WN.I'., Cnankor C.A., AKnnoHepHOe
obmmectBo «M3narenscTBo «IIpocBemienne

* Xumus, 11 knacc/Pymsutuc I'.E., ®enpaman @.1°., AkumonepHoe 00IIeCTBO
«3narenscTBO «IIpocBemienune

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
Epemun B.B. Xumus. Yray6néunstit yposens. 10 kinacc: y4ue0.17s o6meoOpazoBart.

opranuzanuii: yriy6:. yposers / B.B. Epemun, H.E. Ky3pmenko, B.. Tepenun. — 2-e us .
— M.: IlpocBemienue, 2019. — 449 c.

6. Epemun B.B. Xumus. Yrinyonéunsrii ypoensb. 11 kmace: y4e6.m1s o0ieoOpa3oBar.
opranuszanuii: yriayoiu. yposens / B.B. Epemun, H.E. Ky3smenko, B.W. Tepenun. — 2-e uzn.
— M.: IIpocenienue, 2019. — 480 c.

7. Ily3akoB C.A. Xumus. 10 knacc: yue6.u1st 00meoOpa3oBaT. OpraHu3auii: yriryolr.
yposens / C.A. Ily3ako, H.B. Mamnauna, B.A. Tlonkos. — 2-¢ u3a. — M.: IIpocBemenue,
2020. - 320 c.

8. ITy3akoB C.A. Xumus. 11 kimacc: yued.m11s o0mieodpazoBar. opraHnuzaiuii: yriayod.
ypoBeHnb / C.A. Ily3zakos, H.B. Mamnuna, B.A. TTonikoB. — 2-¢ uzn. — M.: [IpocBemienue,
2020. - 320 c.

9. Ky3pmenko H.E. Hauana xumun: mis nocrynatouux B By3bl / H.E. Ky3smenko, B.B.
Epemun, B.A. ITonikos. — 17-u31. — M.: JTaboparopus 3nanwmii, 2017. — 704 c.

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru/ — equnas xoyuiekius MUPPOBBIX 0OPA30BATEIBHBIX
pecypcoB

http//www.chem.msu.su/rus/school/ — caiiT xxypHana « XuMusi: METOMKa MPENOoAaBaHus B
IIKOJIE)»

http://www.chem.msu.su/rus/school/ — mkonbHbIe yueOHUKH TI0 XuMuH IS 8-11 KitaccoB
0011e00pa30BaTEILHON ITKOJTBI

http://c-books.narod/ru — muteparypa no xumun

http://experiment.edu.ru/catalog.asp — ecrecTBeHHOHAYYHBIE SKCIIEPUMEHTBI
chem.msu.su — noptain pyHIaMeHTaTLHOrO XUMHUUECKOTO 00pa3oBanus Poccuu
alhimik.ru — o6pa3oBaTenbHBIN CAlT IO XUMUHU



