MMHUCTEPCTBO NPOCBEIIEHUS POCCUHUCKOM ®EJIEPAIIUU
Camapckas o0Jactb

IlenTpanbHoOe ynpaBJjieHHe

I'bOY COII Nel
PACCMOTPEHO ITPOBEPEHO YTBEPXJIEHO
Ha 3acenanun MC 3am. gupekropa no YBP  Jlupekrop
JLIL. JlykbsiHOBa H.H. ®enoposa

[TpoTokom Ne5 [Tpuxaz Ne
oT «23» mroust 2025 r. oT «25» mionss 2025 r. oT «25» mionst 2025 r.

C=RU, OU=gupektop, O=BOY COLL Nel,

CN=®epoposa H.H., E=cu_schl1zhg@63edu.ru

MeCTO NoANMcaHus

ll ‘\ 2025.06.25 18:24:17+04'00
PABOYASA ITPOI'PAMMA
(ID 8603808)

yueOHOro npeamera «Xumus. bazoBblii ypoBeHb»

115t ooyuaroruxcst 10 — 11 kmaccon

XKurynesck - 2025



HNOACHUTEJIBHAS 3AIITUCKA

[Iporpamma 1Mo XUMHHM Ha YpOBHE CcpenHero oOmero oOpa3oBaHHs pazpaboTaHa Ha OCHOBE
®denepanpHoro 3aKk0oHa OT 29.12.2012 Ne 273-D3 «O06 ob6pazoBanuu B Poccutickoii enepanumy, TpeOoOBaHMIMA
K pe3yJbTaTaM OCBOCHHS (efiepalibHON 00pa30BaTeIbHOM MporpaMMbl cpeHero obmiero oopazoBanus (POII
COO), npeacrasneHHbIx B DeepaabHOM TOCYAapCTBEHHOM oOpa3zoBatesibHoM ctangapre COO, ¢ yuérom
Konnenmnuu npenogaBanusi yueOHOro npeamera « XumMush» B 00pa3oBaTeNIbHbIX opranu3anusx Poccuiickoit
®enepanyy, peaau3yroX OCHOBHbIE 00pa30BaTebHbIE IPOIrPAMMBbI, U OCHOBHBIX 0JI05keHUN «CTpaTerun
pa3Butus Bocnutanus B Poccuiickoii @enepanuu Ha nepuoa 1o 2025 roga» (Pacnopsokenue [IpaBurenscTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY TIOJIXO/IOB K pa3paboTKe MpOrpaMMBbI [0 XUMUH, K OMPEICICHUIO 001Iel cTpaTeruu 00y4eHus,
BOCIIUTAHUA U PA3BUTHS 00YUAIOMIMXCS CpeCTBaMH yueOHoro npeamera «Xumusp» ans 1011 kiaccoB Ha
6a30BOM ypoBHe cocTaBwii KoHIenTyanbHble nojoxeHuss PI'OC COO o B3aumMooOyCIOBIECHHOCTH IIeleH,
CoJIepKaHusl, pe3ybTaToB 0O0yUeHUs U TPEOOBAaHUI K YPOBHIO IOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHe, IOJydyaeMoe BBITYCKHUKaMU 00I1e00pa30BaTeIbHOW OpraHu3alui,
SBIIETCS HEOTHEMIIEMOI YacThIO UX 00pazoBaHHOCTU. OHO CITY>KUT 3aBEpIIAIOIINM HTAIOM peaan3aluu Ha
COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIOUEBBIX IEHHOCTEH, MPUCYLIUX IEJIOCTHONH CcHUCTEME
XUMHUYECKOTO 00pa3oBaHMs. OTH IIEHHOCTH KacaloTCsl IO3HAaHUS 3aKOHOB HPUPOJbl, (HOPMHUPOBAHUSA
MHUPOBO33PEHUS U 00IIEeH KyJIbTYPHI YEIOBEKA, a TAK)KE IKOJOTHUECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0pOBBIO U IPUPOIHOM cpeie. Peannsyercs xumudeckoe o0pazoBaHue 00yYarOMIMXCsl Ha YPOBHE CPETHETO
obmiero oOpa3oBaHUs CpPEACTBAMHU Y4eOHOro mpeamera «XHMHsD, COAEpKAHHE U MOCTPOCHHE KOTOPOTO
OTIpeIeTICHBI B TIPOrpaMMe TI0 XUMHH ¢ YIETOM CIIeU(PUKN HAyKH XUMUH, €€ 3HAYCHUSI B IIO3HAHUHU TIPUPO/IBI
U B MaTepUaIbHOM )KU3HU OOIECTBA, a TAKXKE C y4ETOM OOIIUX LI U MPUHIIUIIOB, XapaKTePU3YIOLIUX
COBPEMEHHOE COCTOSIHUE CUCTEMBI cpesiHero obuiero oopasosanus B Poccuiickoit denepannu.

XUMUS KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYIO POJIb B COBPEMEHHON IIUBUIIM3AINH,
B CO37IaHMU HOBOW 0a3bl MaTepHaIbHOU KyIbTYpbl. OHa BHOCUT CBOM BKJIaJ B (POPMHUpPOBAHUE PALIIOHATIBLHOTO
HAay4yHOTO MBIIIJIEHHS, B CO3/IaHUE LIEJIOCTHOTO IMPEACTaBICHUS 00 OKpYy)KalolleM MHUpE KaK O €IUHCTBE
MPHUPOJBI U YEJOBEeKa, KOTopoe (OpMUPYETCSs B XMMHUU Ha OCHOBE MOHUMAaHHs BEIIECTBEHHOI'O COCTaBa
OKpY>KaroIllero MUpa, OCO3HAHUS B3aMMOCBS3H MEKIY CTPOSHHEM BEIIECTB, X CBOMCTBAMU U BO3MOKHBIMH
001acTAMU IPUMEHEHUS.

TecHo B3auMOAENUCTBYS € JPYTMMHU €CTECTBEHHBIMU HAYKaMU, XUMHUS CTala HEOThEMJIEMOM YacCThIO
MHUPOBOH KYJbTYphl, HEOOXOAMMBIM YCJIOBHEM YCIEIIHOTO TPyJa M KU3HU KaXKJIOr0 4ieHa OOIIecTBa.
CoBpeMeHHas XMMUA KaK HayKa co3ujaTeNlbHasi, KaK HayKa BBICOKMX TEXHOJIOTUM HallpaBJieHa Ha pelleHue
IO0ANBHBIX MPOOJIEM YCTOWYHMBOTO PA3BHUTHs UEJIOBEUYECTBA — CBHIPbEBOM, DYHEPreTUYECKOM, MHINEBOM,
9KOJIOTMYECKOM 0€30IaCHOCTH U OXpaHbl 3J0POBBSI.

B cootBercTBMM C OOIIMMHU LEISIMM M HPUHIHUIIAMU CpeIHEro oOIIero oOpa3oBaHUs COAEp)KaHUE
npenmera «Xumus» (10-11 kmaccel, 0a30BbI ypOBEHb HM3Y4YECHHs) OPUEHTHPOBAHO MPEHMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOATOTOBKY OOYYarOIIUXCs, HEOOXOIUMYIO UM JUISI BBIPAOOTKH MHPOBO33PEHUECKHUX
OPUEHTHPOB, YCIEIIHOTO BKIOYEHHS B )KU3Hb COLIMYMa, IPOJIOJKEHHS 00pa30BaHus B Pa3IMYHBIX 00JIaCTsX,
HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBngmuMU IpeaMeTa « XuMus» SIBISI0TCS 0a30BbIe Kypebl — «Oprannueckas Xumush» u «O01mas
U HEOpraHu4vecKas: XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUs KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOMU
HayKd: CHUCTEMa 3HAHMK 10 HEOPraHMYECKOW XMMHH (C BKIIOYCHHEM 3HAaHMM W3 OOIIeH XUMHUH) U
opraHu4eckoil xumuu. POopMUpOBaHWE JAHHOW CUCTEMBbI 3HAHWUN MPU W3YUYEHUHU TpeaMera oOecreuynBaeT
BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOT00Opa3usl BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI
XUMUH.



Crpykrypa conepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas M HeOpraHUYecKas XHMHSD»
chopMupoBaHa B IporpaMme 1Mo XMMHUU Ha OCHOBE CHCTEMHOT0 MOAX0/1a K M3YYEHHIO0 y4eOHOro MaTepuana
1 00yCIIOBJICHA UCTOPHYECKH 00OCHOBAHHBIM Pa3BUTHEM 3HAHUHN Ha ONPEEIEHHBIX TEOPETHUECKUX YPOBHSX.
Tak, B Kypce OpraHM4ecKoi XMMHUH BEIlIeCTBa pACCMAaTPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOCHUS
OpPraHUYECKUX COEIMHEHHUH, a TaKkke Ha YpPOBHE CTEPEOXMMHUYECKHX M JJIEKTPOHHBIX NPEICTaBICHUU O
cTpoeHHH BelecTB. CBeieHHs 00 N3y4aeMbIX B Kypce BEIECTBaX JAlOTCS B Pa3BUTHU — OT YIJIEBOAOPOIOB
JI0 CJIOKHBIX OHMOJOTMYECKH aKTUBHBIX COCIUHEHHA. B Kypce opraHmdeckold XWMHUU TOIY4YalOT pPa3BHTHE
chOopMUPOBaHHBIE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TIEPBOHAYATIBHBIC MPEICTABICHHUS O
XUMHUYECKON CBSI3U, KJIACCU(UKALMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIECTB OT HX
CTPOCHHUSI, 0 XUMUYECKON PEAKIIIH.

[Tox HOBBIM yTJIOM 3peHUS B MpeaAMeTe « XUMHs 0a30BOr0 YPOBHS pacCMaTPUBACTCS U3YYCHHBIN Ha
YPOBHE OCHOBHOTO O0IIEro o0pa3oBaHUs TEOPETHUECKUH Marepuan U (PAKTOJIOTHYECKHUE CBEIEHHS O
BEIECTBaX M XMUMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmiasi U HeopraHudeckas XUMHs»
oOy4aroluMcsl MPEAOCTaBIsAeTCS BO3MOXKHOCTH OCO3HATh 3HAUYEHHE TMEPUOJAUYECKOTO 3aKOHa C
00IIETEOPETUYECKUX U METOIOJIOTHYECKUX TIO3UIUH, TTTy0Ke TOHATh UCTOPUUECKOE U3MEHEHHE (PYHKITUN
3TOr0 3aKOHA — OT 0000IIAOIIEH 10 OOBSICHSIIOIICH U TIPOTHO3UPYIOIICH.

Enunas cuctema 3HaHH 0 BAXKHEUIIINX BEIIECTBAX, X COCTAaBe, CTPOCHHUU, CBOMCTBAX M MPUMEHEHHH,
a TaKkKe 0 XUMUYECKHUX PEAKIHSIX, X CYIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUsI OMOIHsIeTcs B Kypcax 10
u 11 kyaccoB aeMeHTaMu COJIEp KaHMsl, UMEIOITUMHU KyJIbTYPOJIOTHYECKUHN U PUKIIATHON XapakTep. DTu
3HaHUS CIOCOOCTBYIOT MOHMMAHHIO B3aMMOCBSI3M XMMHUHU C JIPYTUMU HAyKaMH, PACKpBIBAIOT €€ poJib B
MO3HABATEIILHON W TPAKTHUYECKOH MAeATEeIbHOCTH YENOBEeKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHUS K
MPOLIECCY TBOpPYECTBA B O0JACTH TEOPUM U MPAKTUUYECKUX MPUIIOKEHUH XUMHH, TOMOTAIOT BBIMYCKHUKY
OpPUEHTHUPOBATHCS B O0IIECTBEHHO M JTMYHOCTHO 3HAYMMBIX MTPOOIeMax, CBSI3aHHBIX C XUMHUEH, KPUTUIECKU
OCMBICTTUBATh MH(OPMAIMI0O U TPUMEHATh €€ ISl TOTOJIHEHUS 3HAHWM, PEIICHUS WHTEJUICKTYaJIbHBIX U
AKCIIEPUMEHTAIBHBIX HCCIIEN0OBAaTeNLCKUX 3a/4ad. B 1enom copepxaHue yueOHOro mpeameTa «XUMHD
JAHHOTO YPOBHS M3yUeHUS] OPUEHTUPOBAHO Ha POPMHUPOBAHUE Y 00YUAIOIIUXCS MUPOBO33PEHYECKOM OCHOBBI
JUIS  TIOHUMaHWUsS (QUIOCOPCKHUX WIEH, TaKMX KaK: MaTepHallbHOC CIUHCTBO HEOPTaHHYECKOTO H
OpPraHUYECKOro MHpa, OOyCIIOBIEHHOCTb CBOMCTB BEIECTB MX COCTABOM M CTPOEHUEM, I03HABAEMOCTb
MPUPOJHBIX SIBICHUN MyTEM SKCIEPUMEHTa M PELICHUS MPOTUBOPEUYH MeEXIy HOBBIMU (DakTamMu H
TEOPETUUYECKUMH MPEANOCHIIIKAMHU, OCO3HAHUE POJIU XUMHUHU B PEHICHUH SKOJIOTHUECKUX MPOOIeM, a TaKKe
npo0JeM cOepeKeHUs SHEPTETUUECKUX PECYPCOB, CHIPhS, CO3JJaHUSI HOBBIX TEXHOJOTUM U MaTEPUATIOB.

B mnmane pemenus 3amad BOCIUTAHUSA, PA3BUTHUS W COIUAIHM3AIMUA OOYUYAIOIIMXCS TPUHSTHIC
MPOrpaMMoOil MO0 XMMUU MOJIXO/IbI K OIPEIETICHUIO COACPKAHUA U TOCTPOCHUS MPEeAMETA MPETyCMaTPUBAIOT
(dhopMHpOBaHNE YHUBEPCAIBHBIX YUeOHBIX IEHCTBUHN, UMEIOIINX 0a30BOE 3HAUCHUE JIJIS Pa3IMYHBIX BUIOB
NESATEIPHOCTH: PEIICHHUs] TpoOJieM, TOHWCKa, aHaiau3a W o0paboTku WHGOpMAIHMH, HEOOXOIUMBIX IS
MPUOOPETEHUS OTBITA TPAKTUYECKON U UCCIIeI0BATEILCKON JEATEIFHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
MO3HAHUH XUMUH.

B mpaxTuke npenogaBaHus XUMHUH Kak Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHusl, TaK U Ha YPOBHE
cpeaHero ooéuiero oOpa3oBaHUs, MPU OIMpPENEICHUHU COJEP’KATEIbHON XapaKTEPUCTHKHU LeJell H3ydeHHs
MpeaAMeTa HampaBJIeHHEM TMEPBOCTETICHHOW 3HAYMMOCTH TPAIUIMOHHO TMPHU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKON HAyKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTHUECKOM IEATEIHbHOCTH YeIOBeKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBON KyJbTypbhl. C METOAMYECKON TOYKM 3pEHUs TAaKOM MOIXO0I K
OTIPEICTICHUIO TeJIeH U3yUYEeHHsI TIPEeIMETa SIBJISICTCS BIIOJHE OTPaBIaHHbBIM.

CornacHO JaHHOU TOYKE 3pEHUS TJIABHBIMH LIEJISIMHA U3yUEHUS NpeaMeTa « XUMUs» Ha 0a30BOM YPOBHE
(10 —11 x7.) sBASTFOTCS:

* (opMHpOBaHHE CHCTEMbl XMMHUYECKUX 3HAHWA KaK Ba)KHEHIICH COCTABISIONMICH €CTECTBEHHO-
HAyYHOUW KapTUHBI MUPA, B OCHOBE KOTOPOU JIEKAT KITFOUYEBBIC TOHATHUS, (yHIaMEHTAIbHBIC 3aKOHBI
U TEOpUM XUMHUHU, OCBOCHHME S3bIKA HAYKH, YCBOCHHME U IOHUMAHUE CYIIHOCTU JOCTYIHBIX



0000IIEHNIT MHUPOBO33PEHYECKOr0 XapaKkTepa, O3HAKOMJICHHE C HUCTOPUEH UuX pa3BUTHS U
CTaHOBJICHHS,

* (opMHpOBaHHE U PA3BUTHE MMPEACTABICHUI 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUUECKHUX
peakuuii, HEOOXOAUMBIX Jisi MPUOOPETEHUS YMEHUU OPUEHTHUPOBATHCS B MHPE BEIIECTB H
XUMHYCCKUX SIBJICHUN, IMEIOIIUX MECTO B TIPUPOJIC, B MPAKTUIECCKON U MIOBCEIHEBHOW KHU3HU;

* pa3BUTHUE YMEHUH M CHOCOOOB MAESITETBLHOCTH, CBSI3aHHBIX C HAONIOJIEHHEM M OOBSICHEHUEM
XMUMHYECKOTO 3KCIIEPUMEHTA, COOJIIOJICHUEM MPaBUII 0€30I1aCHOTO 0OpaIeHHs C BEIIECTBAMHU.

Hapsiny ¢ aTum, copepkarenbHas XapakTepUCTUKa LesIed U 3a7a4 U3y4eHHUs IpeIMeTa B IPorpaMme 1o
XUMHH YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IIPUOPUTETAMH B CUCTEME CPETHET0 00IIEero
oOpa3zoBanusi. Cero/iHs B MPEMOAaBaHUH XUMHH B OOJBIICH CTENIEHH OTAAETCS IPEOYTEHIE MPAKTUISCKON
KOMITOHEHTE COJIepKaHusl 00yUeHUs, OPHEHTHPOBAHHOM Ha MOJTOTOBKY BBITYCKHUKA 00IIe00pa3oBaTeIbHON
OpraHM3alliy, BIaICIONIEro He HA0OpOM 3HAHHM, a PYHKIIMOHATBHON TPAMOTHOCTbIO, TO €CTh CIIOCOO0aMHU U
YMEHHUSAMH aKTUBHOTO MOJIy4YEHHUs 3HAHUW U MPUMEHEHHS UX B peajbHOU )KU3HU JIJIS PEeHICHUS TPAKTUIECKIX
3ajad.

B cBsi3u ¢ 3TUM 1ipH H3ydeHUH MpeaMeTa « XUMUs» TOMUHUPYIOIIee 3HaUYCHUE TPUOOPETAIOT TaKue
LeJH U 33]]a4H, KaK:

amanrtanus OoO0y4alomMxXcs K YCJIOBUSAM JMHAMUYHO pa3BUBAIOLIETOCS Mupa, (HOpMUpOBaHUE
MHTEJIJIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY
MPUHITHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHTYAIlMsIX, CBS3aHHBIX C BEMICCTBAMH U HX
MIPUMEHEHUEM;

dbopMupoBaHHEe y OOYYarOIIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIUI), HMEIOLIUX
YHHBEpCAIIbHOE 3HAYCHHE ISl PA3JIMYHBIX BHJOB JACATEIBHOCTH: pEIIeHHs MpoOjeM, TMOWCKa, aHajuu3a U
00paboTku HH(pOpMAIMK, HEOOXOAUMBIX IS HMPUOOPETEHHS OIBITA JEATEILHOCTH, KOTOpAas 3aHUMAeT
Ba)KHOE MECTO B MO3HAHMH XUMUH, a TAKXKe JIJIsl OLEHKU C TIO3UIIUNA YKOJIIOTUYECKOM 0€30MacCHOCTH XapakTepa
BJIMSIHUSI BEIIECTB M XUMHUUYECKHX MTPOLIECCOB HA OPraHM3M YeJIOBEKA U MIPUPOJHYIO CPElY;

pa3BUTHE TIO3HABATENBHBIX MHTEPECOB, WHTEJUICKTYaTbHBIX M TBOPYECKHUX CIOCOOHOCTEM
00yJaronmxcsi: CrmoCOOHOCTA CaMOCTOSITENIbHO TPHUOOPETaTh HOBBIE 3HAHUS MO XHMHUU B COOTBETCTBHH C
KU3HEHHBIMU TOTPEOHOCTSIMH, UCIIOJIb30BaTh COBpEMEHHBIE MH(OPMAIIMOHHBIE TEXHOJIOTUY /7Sl TIOUCKA U
aHanM3a yueOHOW U HayYHO-TIOMYJIIPHOU HH(OPMALIMK XUMUYECKOTO COACPKAHMS,

dbopMUpOBaHWE W pa3BUTHE Y OOYYAIONIMXCSA AacCCOIMATHBHOIO U JIOTUYECKOTO MBINUICHHUS,
Ha0JII0/IaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOIUMBI, B YAaCTHOCTH, IPH
TUTAHUPOBAHUM U TIPOBEACHUH XMMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUE y 00yYaromuxcsi yOekIEHHOCTH B TYMAaHUCTHUECKON HAMPABICHHOCTH XUMUH, €€ BaXKHOU
poJii B PpEUICHHH TJI00AJTBHBIX MPOOJEM palMOHAIBHOTO  MPHUPOAOIOIB30BAHUS,  ITOMOJHEHHS
SHEPreTHYECKUX PECYpPCOB U COXPaHEHUS IPUPOJIHOTO paBHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEpEKHOTO
OTHOIIIEHUS K IPUPOJIC U CBOEMY 370POBBIO, & TAK)KE MPUOOPETEHHUS OTBITA UCIIOTH30BAHUS TTOTYYEHHBIX
3HAHUU AJI1 IPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yuebGHOM muiane cpemHero oOmiero oOpazoBaHusi mpeamer «Xumus» 0a30BOTO YPOBHS BXOIUT B
COCTaB MpeaMeTHOM 00acTi « EcTecTBeHHO-HAyYHBIE TIPEIMETHD).

OO1iee yuCIO 4YacoB, OTBENEHHBIX ISl M3YYEHHs] XMMHH, Ha 0a30BOM YpOBHE CpEIHEro OOIIEeTro
oOpazoBanusi, coctaBisieT 68 yacos: B 10 kinacce — 34 vaca (1 yac B Hegento), B 11 kimacce — 34 gaca (1 gac B
HEJIETIO).

COJAEPKXAHUE OBYUYEHUSI

10 KJIACC
OPI'AHNMYECKASA XUMUA
Teopernyeckue 0CHOBbI OPraHM4eCcKOM XUMHUU
IIpenMer OpraHM4ecKod XMMHH: €€ BO3HMKHOBEHHE, Pa3BUTHE M 3HAYCHHE B IIOJYYEHUH HOBBIX
BELIECTB U MaTepuanoB. Teopus cTpoeHusi opraHuueckux coeauHeHuid A. M. BbyrtnepoBa, e€ ocHOBHbIE



nosioxkeHus. CTpyKTypHbIe (OPMYJIbl OpraHMYECKUX BellecTB. ['omomorus, nusomMepusi. XUMHUYECKas CBS3b B
OpPraHUYECKUX COCIMHEHUAX — OJUHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o KJIacCH(PHUKAIMKM OpPraHUYECKHX BemecTB. HOMEHKIaTypa OpraHMYecKHX
COEIUHEHUM (CHUCTeMaTHYecKas) W TpPUBUAJIbHBIE HA3BAaHUS BAKHEHWIIMX NPEICTaBUTENEH KJIacCOB
OpraHUYECKUX BEIIECTB.

DKCTepUMEHTANbHBIE METO/IbI U3YUYEHHSI BEIIECTB U UX MPEBpAIleHUN: 03HAKOMIIEHHE C 00pa3liaMu
OpPraHUYECKUX BEILECTB U MaTepHalaMy Ha UX OCHOBE, MOJIEITMPOBAHUE MOJIEKYJI OPraHUYECKUX BEILLECTB,
HaOJIOICHUE W ONKCAaHUE IEMOHCTPALMOHHBIX ONBITOB IO TNMPEBPAIICHUIO OPraHWYECKHX BELIECTB NPHU
HarpeBaHuM (TU1aBiieHne, OOyTIIMBaHUE W TOPCHHUE).

YriaeBogopoabl

AnKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKHH psa. MeTaH M 3TaH — IpPOCTEHIINE NpPEeACTaBUTEIN
aJIKaHOB: (pU3MUYECKUE U XUMUUECKUE CBOMCTBA (peaKkIy 3aMEIICHUS K TOPEHUS ), HAXOXKJICHHUE B IPUPO/IE,
MOJIyYEHUE U IPUMEHEHHE.

AJNKEHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHH psiA. OTWIEH M NPONUIEH — MpOCTeHIIne
MIPEJICTaBUTENN AIKEHOB: (PU3NUECKHE U XUMUYECKHE CBOMCTBA (peaKlMU IIPUPOBAHUS, FaIOr€HUPOBAHMS,
ruipaTalliy, OKUCIEHUS U MOJIMMEpPHU3allin), IOJIy4€HUE U IPUMEHEHHE.

Anxaauensl: OytanueH-1,3 u merunOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE CBOMCTBA
(peakuus nonumepusanun). [lomyuyeHne CHHTETHYECKOTO KaydyKa U pe3HHBI.

AJNKUHBL: COCTaB M OCOOEHHOCTH CTPOEHHMS, TOMOJOTMYECKUH psn. AUETWIEeH — IpocTermunit
MPEICTaBUTEIb AIKUHOB: COCTaB, CTPOEHHE, (PU3NIECKHE  XMMUYECKHE CBOWCTBA (PEaKIUU THAPUPOBAHHS,
raJlOreHUPOBAHUS, TUPATAIIUU, TOPEHUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, Gpu3nueckue U XUMUYECKUE CBOWCTBA (peakluy ralloreHUPOBaHUS
Y HUTPOBaHMUsI ), OJyUYEHUE U IPUMEHEHUE. 101y01: cocmag, cmpoeHue, usuyeckue u Xumuyeckue ceoucmesda
(peaxyuu 2ano2enupo8anus U HUMpo8aHus), noaydenue u npumerenue. TOKCHIHOCT apeHOB. ['eHeTHuecKas
CBA3b MEXAY YTIE€BOAOPOAAMHU, IPUHAJJICKAIIMMHU K Pa3JIMYHBIM KJaccaM.

ITpupoHbIe HCTOYHMKH YTIeBOAOPOAOB. [IprpoHblii ra3 u nonyTHsle HedTsHbIE Ta3bl. HedTh 1 eé
npoucxoxaeHne. CrnocoObl mepepadoTku He(TH: MEeperoHkKa, KPeKUHT (TePMUYCCKHMA, KATATUTHICCKUI),
nupoius. [IponykTel nepepaboTku HeTH, UX TPUMEHEHHE B IPOMBIIIIEHHOCTH U B ObITy. KamMeHHBbIN yroib
U TIPOAYKTHI €T0 MepepaboTKH.

DKcIepUMeHTaIbHbIE METO/Ibl U3yUCHHS BEIIECTB U UX MTPEBpAILEHH: 03HaKOMJIEHHE ¢ 00pa3aMu
IUIACTMACC, KayqyKOB M Pe3HHBI, KoyweKnn «HedTe» n «YToIby», MoaennpoBaHie MOJIEKYJT YTIIEBOJOPOIOB
1 TaJIOT€HOIIPOU3BOIHBIX, IPOBEICHNE NIPAKTUYECKON pabOThI: MMOJIyY€HNE ITUIICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHble 3anaun.

Bbruucnienus no ypaBHeHHIO XUMHUYECKON peakluu (Macchl, 00bEMa, KOIMYECTBA UCXOAHOTO BEI[ECTBA
WIM TPOAYKTAa PEAKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX BELIECTB WIIU
MPOJYKTOB PEAKIIIH).

Kucaopoacoaep:xammue opranndeckue coeMHeHNs

IIpenenpHble OAHOATOMHBIE CHUPTHL. METaHON M 3TAaHOJN: CTpPOEHHE, (PU3MYECKHEe M XUMUYECKHE
CBOMCTBa (peaKIMK ¢ aKTUBHBIMHM METaJlllaMH, raJOreHOBOAOPOIaMH, FOpeHue), IpuMeHenue. Bogoponneie
CBSI3M MEXJ1y MOJIEKYJIaMU CIIUPTOB. [[eficTBHe MeTaHoJIa ¥ 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHoOroaTtoMHbIe CHHUPTHL. DTHICHTIUKONb W TIHLEPHH: CTPOCHHE, (PUINYSCKUE U XUMHUYECKHE
CBOICTBA (B3aMMOAEHCTBHE CO MIEIOYHBIMU METaUIaMU, KAYeCTBEHHAs PEaKIUsl HA MHOTOATOMHBIE CITUPTHI).
JlelicTBue Ha OpraHu3M 4yesioBeka. [[puMeHeHre rimuepruHa U STUIICHTITUKOJIA.

®deHo: CTpPOCHHE MOJICKYJbI, (U3HUYECKHE W XUMHUYECKHE CBOWCTBA. TOKCHMYHOCTH (peHoa.
[Tpumenenue peHona.

Anpaerunpl U xemowusi. DopManbACTHA, aleTalbJACTHA: CTPOCHHE, (PHU3UYECKHEe U XHUMHUYECKUE
CBOMCTBA (peaKIMK OKUCICHUS U BOCCTAHOBJICHUS, KAUECTBEHHbBIE PEaKIIUN), IOTYYSHHE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeebHbIE KapOOHOBbIE KHUCIOTHl. MypaBbuHAsi M YKCYCHas KHUCJIOTBI: CTpPOEHHE,
(dbu3MYecCKne M XMMHUYECKHE CBOWCTBAa (CBOMCTBA, OOIIME JIs KJacca KHCJIOT, Peakuus STEPUPUKALNH),



NoJIy4eHue 1 npuMeHeHue. CTeapuHoBasi U OJIEMHOBAs! KUCIOThI KaK MPEJICTABUTENIN BBICHIMX KapOOHOBBIX
KHCJIOT. MBlJIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, MX MOIOLIEE ACHCTBHE.

CrnoxHble 3QUpBl KaK NMPOU3BOAHbIE KapOOHOBBIX KUCIOT. I'maponu3 ciaoxHbIX 3¢upoB. Kupsbl.
I'mnponus xupos. IIpumenenue xupoB. bruonaornyeckas posb )KUPOB.

VYrieBonpl: cocTaB, KiIacCH(pUKAIMs YriaeBOJAOB (MOHO-, JU- W TOJUcaxapujisl). [Joko3a —
IPOCTEHIINKA MOHOCaXapuJ: OCOOCHHOCTH CTPOCHMS MOJEKYJbl, (PU3NYECKMEe M XMMHUYECKHE CBOICTBa
(B3aumopeiricteue ¢ ruapokcuaom menu(ll), oxucienne ammmadHbIM pacTBOopoM okcupa cepedpa(l),
BOCCTAHOBJICHHE, OpOXXEHHE TJIOKO3bl), HAaXOXKJICHHE B MNPUPOZAE, NPUMEHEHHE, OMOJOTMYECKas pOJb.
®dotocunTe3. pyKTO3a KaK U30MEP TITFOKO3bI.

Kpaxman 1 nemnoio3a Kak npupoasslie nonuMepsl. CTpoeHne Kpaxmana u nesntono3sl. dusnueckue
1 XUMHUYECKHE CBOWCTBA Kpaxmaja (TUApOJIn3, KaYECTBEHHAs PEaKLUs C HOAOM).

DKcIepUMEHTaIbHBIE METO/IbI U3yUEHHS BEIIECTB M UX MPEBPAICHUIl: TPOBEACHNE, HAOIIOICHUE U
OIMCAaHUE NEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAYECTBECHHBIE PEAKIIMHA OJTHOATOMHBIX CIIMPTOB
(oxucnenue »staHona okcuaoM Meau(ll)), MHOroaToMHbBIX CHHMPTOB (B3aMMOJAEHCTBHE TIJIMIIEPHHA C
ruznpoxcuiom menu(ll)), anbaernnoB (okucaeHNEe aMMUaYHBIM pacTBOpoM okcua cepedpa(l) u ruapoxkcugom
menu(Il), B3aummopelcTBUe Kpaxmaia ¢ HMOJOM), MPOBEICHUE MPAKTUYECKON pabOTHI: CBOMCTBAa pacTBOpa
YKCYCHOM KHCJIOTBI.

Pacuérnble 3amaun.

Brrauciienus mo ypaBHEHHIO XUMHUYECKOW PeaKnH (Macchl, 00bEMa, KOIMIECTBA HCXOAHOTO BEIECTBA
WIM TPOAYKTAa PEAKIUM IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO W3 HCXOJHBIX BELIECTB WJIU
MIPOAYKTOB PEAKIINN).

A3zoTconepikaiye OpraHM4ecKue COeIMHEHUS.

AMUHOKHUCIIOTHI KaK aM(OTEpHbIE OpraHndeckue coeuHenns. Ousnueckre 1 XUMUYECKUE CBOMCTBA
aMUHOKHCIIOT (Ha nmpuMmepe rimiuHa). buonornueckoe 3HaueHne aMMHOKHUCIOT. [lenTubl.

benkn kak IpUpOIHBIE BBICOKOMOJIEKYJISIpHBIE coennHeHus. [lepBuuHas, BTOpUYHAs W TPETUYHAS
CTpyKTypa OenkoB. XHMHYECKHE CBOICTBa OENKOB: THAPONU3, JEHATypalus, KaueCTBEHHbIC PEaKLUU Ha
OemKy.

DKCIepUMEHTANIbHBIE METOJbl U3YyUEHHUsl BEIIECTB U UX IPEBpAlllEHUIl: HaOJIOEHWE U ONMCaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: IHATYpalKsl OSJIKOB IPU HarpeBaHUM, LIBETHBIE PEaKLIUU OEJIKOB.

BbicokomoieKkyIsipHBIC COCANHEHUS

OCHOBHBIE TOHSATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, HOJUMEP, CTPYKTYPHOE
3B€HO, CTENEeHb MOJMMEpHU3alK, CpelaHsss MoJyieKyspHas Macca. OCHOBHbBIE METOABl CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJIMMEPU3ALIUs U TIOJUKOHICHCALUS.

DKcIepuMeHTaIbHbIE METO/Ibl U3yUSHHS BEIIECTB U UX MTPEBpAIleHH: 03HaKOMJIEHHE ¢ 0Opa3aMu
IIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXNpeaMETHBIX CBSI3ed IIpUM  M3y4EeHUM opraHudeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS 4epe3 MCIONb30BaHUE KaK OOIIMX E€CTeCTBEHHO-HAYUHBIX IOHATUH, TaKk M MOHATHUH,
SIBJIIOIIMXCSI CHCTEMHBIMHU IS OT/I€IbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO111ue ecTecTBEHHO-HAayYHbIE MOHATHS: SIBJICHUE, HAYyYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHaJIH3,
CHHTE3, KIacCU(pHKAIM, TEPUOJUIYHOCTh, HAOIIOACHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHHUE.

dusuka: MaTepus, YHEPIHsl, Macca, aTOM, AIEKTPOH, MOJIEKYJIa, SHEPTETUUYECKUN YPOBEHbD, BEILIECTBO,
TeN0, 00bEM, arperaTHoe COCTOSIHUE BEIeCTBa, (PU3MUECKUE BETMUMHBI U €IMHULIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, 0OMeH BEIIECTB B OpraHu3Me, (HOTOCHHTE3, OUOIOrHYECKU
aKTHBHbIC BellecTBa (O€JIKH, YIIIEBOIBL, )KUPBI, (PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TOPOBI, ITOJIE3HBIE NCKOIIAEMbIE, TOIIIIMBO, PECYPCHI.

TexHosorns: mnumieBble NPOAYKTHI, OCHOBBI PAalMOHAJBHOIO IHTAaHUSA, MOIOIIUE CPEACTBa,
JIEKapCTBEHHBIE M KOCMETUYECKHE MTPENAapaThl, MATEPUAIbl U3 UICKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



11 KJIACC
OBIIAS U HEOPI'TAHUYECKAS XUMMUSA

Teopernyeckue 0CHOBbI XMMUU

Xumuueckuil sreMeHT. AToMm. Sapo aroma, M30TOMbI. DIEKTPOHHAS 000JIOYKA. DHEPreTUYECKUe
YPOBHH, IOJYPOBHU. ATOMHBIE OpOUTAIH, S-, p-, d- S1eMeHTbl. OCOOEHHOCTHU pacipeAeIeHNs HIEKTPOHOB MO
OpOUTAJIIM B aTOMAaX 3JEMEHTOB MEPBbIX YETHIPEX MEPHOAOB. DIIEKTPOHHASI KOH(PUTypaIHsi aTOMOB.

Ilepuoanueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux 3nemeHToB 1. . Menneneesa. Cs3b
nepuoanyeckoro 3akoHa u Ilepmoamueckoit cucremsl xumumdeckux annemeHtoB JI. M. Menneneesa ¢
COBPEMEHHOM TEOpUEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUUYECKUX DJIIEMEHTOB U
00pa3zyeMbIX UMM IIPOCTHIX U CIOXKHBIX BELIECTB IO TPYIaM U IepuojaM. 3HaueHue MepUoANYECKOro 3aKOHa
B Pa3BUTUU HAYKH.

Crpoenue BemecTBa. XUMHUYECKasi CBS3b. Buabl XMMUYECKOW CBS3M (KOBAJIEHTHAs HEIOJIApHAs U
NOJISIpHAsi, MOHHAs, MeTaJulMuyeckas). MexaHn3Mbl o00pa30oBaHUS KOBAJCHTHOM XMMHUYECKOH CBA3M
(oOMeHHBIE M JIOHOPHO-aKLENTOpHbI). Bomoponanas cBsa3p. BaneHTHOCTh. DIEKTpOOTPULATEIBHOCTD.
Crenenb okucneHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa MOJNEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa BEILECTBA.
Tunsl KpUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEILECTB OT TUIA KPUCTAJUINYECKON PEILIETKH.

[lonsiTve 0 nucnepcHbIX cuctemax. MICTUHHBIE M KOJUTOMIHBIE pacTBOpBL. MaccoBas 1071 BEIECTBa B
pacTBope.

Knaccugukamuss HeopraHmueckux coeauHeHWH. HomeHkiaTypa HEOpPraHMYeCKHX  BEIIECTB.
I'eneTnyeckas CBSI3b HEOPraHMUYECKUX BEILECTB, IPUHAAIEKAIUX K PA3JIUYHBIM KJIACCaM.

Xumnueckass peakuusa. Kiaccudukanus XMMHUECKUX peakluil B HEOPraHWYECKOH M OpraHM4YecKou
XUMHH. 3aKOH COXPAHEHUS MAcCChl BELIECTB, 3aKOH COXPAaHEHMsI U IIPEBPALLICHHSI SHEPTUU IPU XUMUYECKUX
peaxkusx.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3ziIMyHbIX (akTopoB. OOpaTumble peakiuu. XHMHYECKOe
paBHOBecHe. PaKTOpBI, BIAUSAIOLIME HA COCTOSIHME XUMHUYecKoro pasHoBecus. [Ipunnun Jle laTense.

OnexTponutuyeckas auccouuanusa. CunbHble U ciadble 3eKTpoiauThl. Cpena BOJHBIX PacTBOPOB
BELIECTB: KUCIIas, HEHUTpaibHasl, LIeJI04Has.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

DKCIIEpUMEHTAJIbHbIE METObl W3yYEHHUs BEIIECTB W WX NPEBpALlCHUHA: JIEMOHCTpanus TaOiIuIil
«Ileppuoguueckas cucrema xumuuyeckux anemeHtoB I, M. MenngeneeBa»y, wusydeHue Monenen
KPUCTAIITMYECKUX PELETOK, HAOMIOJEHHE M ONMCAHWE JAEMOHCTPALMOHHBIX U J1aOOpAaTOPHBIX OIBITOB
(paznokeHue NepoKcuaa BOAOPOJa B IPUCYTCTBUU KaTalu3aTopa, ONPEIEIIEHUE CPebl PACTBOPOB BELIECTB
C TMOMOIIIBIO YHUBEPCAIBHOTO MHIUKATOPA, PEAKLIUN HOHHOTO 0OMEeHa), IPOBeIeHHE PAKTUIECKOH paboThI
«BnusHMe pa3nuyHbIX (GAKTOPOB HA CKOPOCTh XUMUYECKOH peaKkiumn».

Pacuérnrie 3amaun.

Pacuérel 10 ypaBHEHUAM XUMHUYECKUX PEAKLUI, B TOM YUCJIE TEPMOXUMHUYECKUE PACUETHI, pACYETHI C
HCIIOJIb30BAaHUEM TOHATHUS «MACCOBAs JA0JISI BEILIECTBAY.

Heopranuveckasi Xumust

Hemeramnsl. Ilonoxenne nHemerainoB B Ilepuogmdeckoil cucreme xumudeckux sneMeHToB /I, M.
MenpneneeBa U OCOOEGHHOCTH CTpoeHHsT aToMoB. Dusndeckue CBOWCTBA HEMETAUIOB. AJIIOTPOMHS
HEMEeTaJJIOB (Ha MpUMepe KUCI0poa, cepsl, pocdopa u yriiepoaa).

XUMHYECKHE CBOMCTBA BAXXHEHIIMX HEMETAIOB (TajJOTeHOB, cepbl, a3oTa, (ochopa, yriepoma u
KPEMHUS) U UX COETUHEHUH (OKCHUIOB, KUCIOPOICOAEPIKAIIUX KUCIOT, BOIOPOAHBIX COETUHEHUH).

[IpuMeHeHne Ba)XKHEHUIIINX HEMETAJUIOB U UX COCAUHEHUM.

Meramnsl. Ilonoxenue wmeramioB B Ilepuoauueckoil cucreme XMMHUYECKUX diaeMeHToB [l .
MenneneeBa. OCOOEHHOCTH CTPOCHHS SJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTayioB. OOmme ¢uznyueckue
cBOMCTBA MeTAJIOB. CIutaBbl METAIIOB. DJIEKTPOXUMHUYECKUN psAl HAMPSHKEHU METAJIOB.



XHUMHUYECKHE CBOMCTBA BAXXKHEHIITMX METAJIIIOB (HATPUH, KaJaui, KaIbI[Ui, MarHWM, aTFOMUHHM, [IUHK,
XpOM, KeJe30, Me/ib) U UX COCTUHEHHUIA.

Oourre ciocoObl moMy4YeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHUKE.

3KCHepI/IMeHTaHBHBI€ MCTOAbl H3YUCHUA BCHICCTB MU HUX HpeBpaHleHHfII N3YUCHUC KOJUICKIHUN
«Meramnel U CIUIaBbD), OOpa3I[OB HEMETAJIOB, PEIIEHHWE SKCIEePUMEHTANbHBIX 3ajad, HaOIoJeHHe U
OMHCaHUE JEMOHCTPALMOHHBIX U J1a0OpAaTOPHBIX OIBITOB (B3aUMOJAEHCTBHE THIPOKCHIA ATIOMHHHUS C
pacTBOpaMu KUCIIOT U IJ_IGJIO‘-IGI\/'I, KauUCCTBCHHBIC PCAKIIMN HA KaTUOHLI MeTaJIJIOB).

Pacuétnbie 3amaumn.

Pacuérbl mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIlECTBA, Macce WU
00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUH BELIECTB, pacuéThl Macchl (00bEMa, KOMMYECTBA BEIIECTBA)
MMPOAYKTOB pC€aKnu, €CJINU OAHO U3 BCUICCTB UMCCT NPUMCECH.

XuMHUA U KU3Hb

Ponp xumum B 00ecriedeHu YKOJIOTMYECKOM, SHEPTeTUUECKON 1 TTUIIEBOM 0€301MacHOCTH, Pa3BUTHH
MeauuuHbl. [IoHATHE 0 HAyYHBIX METOAAaX MO3HAHMS BEUIECTB U XUMHUYECKUX PEAKIIH.

HpCILCTaBHeHI/ISI 06 O6HII/IX HAaYYHBIX IMMPUHIUIIAX IMPOMBIIIJICHHOT'O IMOJTYYCHHA Ba)KHEHUIITNIX BCILICCTB.

YejoBek B MHPEC BCUICCTB U MAaTCPHUATIOB: Ba)KHEUIIINE CTPOUTCIIBHBIC MaTCPpUalibl, KOHCTPYKIIMOHHBIC
Marepuaibl, KpacKd, CTEKJIO, KepaMHUKa, MAaTepuasbl Uil 3JIEKTPOHHKU, HAHOMATepUallbl, OPraHUYECKUE U
MUHEpaJIbHbIEC yI00OpEHUSI.

XuMust o 3A0POBLEEC UYCJIOBCKA: IIpaBWJIa HMCIIOJB30BaHUA JICKAPCTBCHHLBIX IIPCIIapaToB, IIpaBUJIa
0€30I1acCHOT0 HCIIOJIB30BAHUS MTPETIAPATOB OBITOBOW XUMHUH B IIOBCEAHCBHON KH3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIIpeIMETHBIX CBSI3E€H MPH M3YYeHHUH 00IIei 1 HeopraHnueckoi xumuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TOHATHH,
ABJIAIOIINUXCA CUCTEMHBIMU JJI1 OTACJIBHBIX TPECAMETOB €CTCCTBCHHO-HAYYHOI'O IIUKJIA.

OO1Iue ecTecTBEHHO-HAyUHbIE TMOHATHA: HAy4YHBIA (hakT, TUMOTE3a, 3aKOH, TEOpHsS, aHAJIU3, CHUHTE3,
KIaccuduKanus, IepuoInIHOCTh, HAOMIOACHNE, IKCIEPUMEHT, MOJIEIMPOBAaHNE, U3MEPEHNUE, SIBJICHHUE.

®dusuka: MmaTepus, SHEPrus, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, HOH, U30TOII, PAAMOAKTUBHOCTb,
MOJICKYJIa, YHEPTETUYECKUIA YPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3UIECKUE
BEJIMYMHBI U €IUHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opranusM, sKocuctema, buochepa, Makpo- 1 MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH
BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHepasbl, TOPHBIE MTOPO/IbI, MOJE3HBIE HCKOTIAEMBbIE, TOTUTHBO, PECYPCHI.

TexHonorus: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJUIYpPrusi, MPOU3BOJACTBO  CTPOUTEIBHBIX
MaTepUajoB, CEIbCKOXO3SMCTBEHHOE MPOU3BOJCTBO, IHINEBAs MPOMBIILIEHHOCTh, (hapMmareBTHUecKast
MIPOMBILIUIEHHOCTh, ITPOU3BOACTBO KOCMETHMYECKUX IIPErapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTCpHraIoB, SJICKTPOHHAA ITPOMBIIIJICHHOCTh, HAHOTCXHOJIOTUH.

INDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA I[IPOTPAMMBI 110 XMMHUMU HA BA30BOM
YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBiauBaeT TpeOOBaHHS K pe3yJbTaTaM OCBOCHHMS OOYYAIOUIMMHUCS MPOTrpaMMm
cpeaHero o61ero oopazoBaHus (JIMYHOCTHBIM, METAIPEAMETHBIM U NpeIMEeTHbIM). HayuHno-mMeToanueckon
OCHOBOMH JUIsl pa3pabOTKH IJIaHUPYEMBIX PE3yJIbTaTOB OCBOCHUS IPOrPaMM CPEIHEro o01ero oopa3oBaHus
SIBJIIETCS. CUCTEMHO-/1€ATEIbHOCTHBINA MOIXO/.

B cOOTBETCTBUHM € CHUCTEMHO-IEATENBHOCTHBIM IOJAXOAOM B CTPYKTYPE JIMYHOCTHBIX DPE3YJIbTaTOB
OCBOGHHMSI TMpeaMmera «XHMHUS» Ha YpPOBHE CpeIHEro oOIero oOpa3oBaHMs BBIJCICHBI CIEAYIOIIHNE
COCTAaBJISAIOLIHE:

OCO3HAaHHE 00YYarOIMMHKCS POCCUMCKON IpaX1aHCKOW NAEHTUYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIIPE/ICIICHUIO;



HaJIMYUe MOTUBALMU K O0yUEHUIO;

L[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKACHUN TMYHOCTH HA OCHOBE KJIFOUEBBIX LIEHHOCTEN U
HMCTOPUYECKHUX TPaJAULIMI 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYyYalOMMXCS PYKOBOICTBOBAThCS B CBOCH JEATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKaMHU, MPUCYLTUMH LIETIOCTHOM CHCTEME XUMUYECKOTO 00pa30BaHUS;

HAJIM4YUE TPABOCO3HAHUS DSKOJOTUYECKOW KYyJIbTYypbl U CIIOCOOHOCTH CTaBUTh Il U CTPOUTH
KU3HEHHbIC TUTAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS TpeaMeTa «XUMUS» JIOCTHTAIOTCS B EIUHCTBE Y4YCOHOW W
BOCIIUTATEIbHON JAEATEIbHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKUMHU, COLUUOKYJIBTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMU IIECHHOCTSIMU U UJ€aJIaMU POCCUIICKOTO IPaXKIaHCKOTO 00IEeCTBa, MPUHATHIMU B 0OIIIECTBE
HOpMaMH U TpaBUJIaMU MOBEJECHUS, CIOCOOCTBYIOIIMMH MIPOLIECCaM CAMOIIO3HAHMS, CaMOpPA3BUTUA U
HPaBCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YYaIOIIMXCS.

JInuHOCTHBIE pPE3YyJbTaThl OCBOEHHUS IpeaMeTa «XUMHs» OTPakaloT C(HOPMHUPOBAHHOCTH OIbITA
MO3HABATENIILHON U MPAaKTHYECKON NEeATENbHOCTH OOydYalolIUMXcsl MO pealu3allid MPUHSATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOr0 BOCIUTAHUA:

0CO3HaHUs 00YYaIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 005S3aHHOCTEH, YBaKEHHUS K 3aKOHY U
MIPABOIIOPAIKY;

MIPEACTABJICHUS O COIMATBHBIX HOPMaxX M MPAaBHIIAX MEXIMUYHOCTHBIX OTHOIIIEHUHN B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOU JEATEIHLHOCTH MPU CO3JaHUU YUEOHBIX TPOCKTOB, PEIICHUU
y4eOHBIX U MMO3HABATENBHBIX 33124, BHITOJTHEHHH XUMHUYECKHUX YKCIIEPUMEHTOB;

CHOCOOHOCTH NMOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHSI, JIOTUKY U apTyMEHTHI IPYTUX [P aHAJIN3E
Pa3IMYHBIX BUIOB YIeOHOU JICSATCILHOCTH;

2) NaTPMOTHYECKOT0 BOCITUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UICTOPHYECKOMY U HAyYHOMY HACIEJANIO OTEYECTBEHHON XUMUM;

YBOXEHHUA K TPOIECCY TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO MPUMEHEHHS XHMUH,
OCO3HAHMUSl TOTO, YTO JOCTHKECHHUS HAYKH €CTh PE3yibTaT JJIUTEIbHBIX HAOIIOACHUN, KPOMOTIMBBIX
IKCIIEPUMEHTAJIbHBIX IOMCKOB, MIOCTOSIHHOTO TPYyAa YIEHBIX U TIPAKTUKOB;

MHTEpeca M TMO3HABATEIbHBIX MOTHBOB B IMOJYYCHHHM U TOCIEAYIOIIEM aHalnu3e UHPOpMaIluu O
MEePEAOBbIX TOCTUKEHUSAX COBPEMEHHON OTE€UECTBEHHOW XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOI0 TIOBE/ICHUS;

CIIOCOOHOCTH OILIGHMBAaTh CUTYyallMH, CBSI3aHHBIE C XUMHYECKHMMH SIBICHUSAMHU, WU TMPUHUMATH
OCO3HaHHbBIE PEICHUS, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U MIOCTYNKU CBOUX TOBApHILEH C MO3ULUN HPaBCTBEHHBIX U
MPaBOBBIX HOPM M OCO3HAHHUE MOCJIEICTBUI ITUX TIOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMaHMs IIEHHOCTEH 370pOoBOro M 0Oe30macHoro obpasza *KHM3HHM, HEOOXOIMMOCTH OTBETCTBEHHOI'O
OTHOILIEHUSI K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 370POBbIO;

coOmroieHns TpaBuil 0€30MacHOT0 OOpallieHusi C BEIIECTBAMU B OBITY, MOBCEIHEBHOW JKM3HU W B
TPYAOBOM JAESATEIBHOCTH;

MOHMMAHUS I[IEHHOCTH TMpPaBWJI HMHIWBUAYaJbHOTO M KOJUIGKTMBHOTO O€30MacHOTrO IMOBEACHUS B
CUTYaIUsIX, yTPOXKAIOUINX 30POBBIO U JKU3HU JIHOJCH;

OCO3HAHUS TIOCIEJACTBUNA W HETPUITHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aJIKOTOJISI, HAPKOTHKOB,
KypEeHHUs);

5) Tpy10BOr0 BOCTIUTAHUSA:

KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-MCCIIEOBATENbCKON JAeITeIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOM M APYTUX BUIAX ACATEIbHOCTH,



YCTaHOBKH Ha aKTHMBHOE y4aCTHE B PELICHUU MPAKTUYECKUX 3a/jau COLMAIbHON HANPaBIEHHOCTH (B
paMKax CBOEro KJjacca, HIKOJIbl);

MHTEpeca K MPaKTHYECKOMY H3YyUEHHIO Mpodeccuil pa3inMyHOro pojia, B TOM YHCJIE Ha OCHOBE
IIPUMEHEHHUS [TPEIMETHBIX 3HAHUI 110 XUMUU;

YBaXCHHMs K TPYLy, JIOISM TPyla ¥ pe3ysbTaTaM TPyAOBOH NEATENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUIYAJbHOM TpaekTOpuu oOpa3oBaHus, Oynyuien
npodeccud M peaju3alMd COOCTBEHHBIX JKH3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMUU, UHTEPECOB U MOTPEOHOCTEH 001IeCTBa;

6) 3K0JI0rM4YecKOro BOCIUTAHMSI:

HKOJIOTHUECKH 11€JIECO00Pa3HOro OTHOILEHHS K IPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHUS JKU3HU HA
3emiie;

MOHUMAaHHA TTI00AIBHOTO XapaKTepa 3KOJIOTHIECKHUX MPOOIIEM, BIUSHIS SKOHOMHUUECKUX MPOIIECCOB
Ha COCTOSIHME TIPUPOIHON U COLUATIBHOM CPEJIbL;

OCO3HAHMUS HEOOXOJUMOCTH MHCIOJb30BAHUSA JOCTHXKEHMH XMMHUHU JUIsL pELIeHUs BOMNPOCOB
paloHaIbHOIO IPUPOIOTIOIB30BAHUS;

AKTHBHOTO HENPUATUSA NEHUCTBHUM, INPUHOCALIMX BpPEI OKPYKAIOIIEH NPUPOAHOWU Cpele, yYMEHMS
IIPOTHO3UPOBATh HEOJArONpPUATHBIE 3KOJIOIMYECKHE TIOCIEACTBUS MNPEANPUHUMAEMBbIX JEHCTBUHA H
IIpelOTBpallaTh UX;

HaJIM4YUsl Pa3BUTOrO 3KOJOTMYECKOIO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYpbI, OMbITa JESTEIbHOCTH
9KOJIOTMYECKOM HallpaBI€HHOCTH, YMEHUS PYKOBOJCTBOBATHCA UMU B IIO3HABATEIbHOM, KOMMYHUKAaTUBHON
U COLIMAJIbHOM MPaKTHKE, CHOCOOHOCTH M YMEHUS aKTUBHO NMPOTUBOCTOSATH UI€0JIOTHH XeMOo(poOuH;

7) IEHHOCTH HAYYHOI'O MIO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKHU H
0OIIEeCTBEHHOM MPAKTUKH;

NOHUMaHMs CrHeuu(UKH XUMHM KaKk HayKd, OCO3HaHMA e€ posid B (POPMUPOBAHUU PAIMOHAIBLHOI'O
HAYYHOT'O MBIIUICHUS, CO3JIaHMM IIEJIOCTHOTO MPEJCTaBICHUsI 00 OKPYXAalolleM MHUpPE Kak O €IUHCTBE
IPUPOJIBI U YEJIOBEKa, B MO3HAHMM IPHUPOJIHBIX 3aKOHOMEPHOCTEH M pEIIEHUU MNpOoOJIEM COXpaHEHUS
MIPUPOJIHOTO PAaBHOBECHS;

yOe:XIEHHOCTH B 0CO00M 3HAUMMOCTH XUMUH JUIsl COBPEMEHHOM LIMBUIIN3ALUY: B €€ TYMaHUCTHYECKON
HaMpaBJIEHHOCTH U BaXXHOH POJIM B CO3/1aHUM HOBOM 0a3bl MaTepUAIbHON KYJIBTYpPBI, PEIIEHUH IT100aTbHbBIX
po0JieM yCTONYHMBOIO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPIETUUECKOM, MUIIEBON U 3KOJIOTUYECKON
0€30MacHOCTH, B pPa3BUTUM MEAMIMHBI, OOECIEYEeHUH YCJIOBUH YCHEIIHOTrOo TpyJla U HKOJIOTUYECKU
KOM(OPTHOM KHU3HHU KaXKJA0TO YJIeHa 00IIECTBa;

€CTECTBEHHO-HAY4YHON I'PAMOTHOCTU: TMOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHUS, MCIIOJIB3YEMBIX B
€CTECTBEHHbBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh IIOJIy4aeMble 3HAHMS Ul aHaAIU3a U OOBACHEHMS
SBJIIGHUN OKpPYXAaloIIero MHpa U MPOUCXOASIIMX B HEM HU3MEHEHHUl, yMeHus JeinaTb OOOCHOBAHHBIE
3aKIIIOYCHUSI Ha OCHOBE HAy4YHBIX (DAaKTOB M HMMEIOMIMXCS JAAHHBIX C LIEJIbI0 MOJYYEHHS JIOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO MCIOIb30BaTh XUMUUECKHIE 3HAHUS JUISl PEIIeHUs] IPOOJIeM B peabHbIX
KU3ZHEHHBIX CUTYalHsIX;

HHTEpEeca K O3HAHUIO U UCCIIEI0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HENpPEpPBIBHOMY OOpa30BaHUIO U CaMOOOpPA30BaHMIO, K aKTUBHOMY
MIOJTyYEHHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBHUHU C )KMU3HEHHBIMU OTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B pa3InyHbIX cpepax nmpodeccnoHanabHON e TEIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATHI

MertarnpeamMeTHbIe pe3yIbTaThl OCBOCHUS yUYEOHOT0 MpeaMeTa « XuMUs» Ha YpPOBHE CPEHET0 00IIero
00pa30BaHMS BKIIFOYAIOT:

3HaYMMble 11 (QOPMHPOBAHUS  MHUPOBO33PEHUS  OOydYaIOUIMXCS — MEXIUCLUIUIMHApHBIE
(MexnpeaMeTHbIE) OOLIEHAy4YHble IOHITHSA, OTpaKaIOUIMe LEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H



cnenu@UKy METOIOB IO3HAHMS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, dHEPIHs,
SIBJICHHE, TIPOIIECC, CHUCTEMa, HAYYHBIM (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
UCCIIeIOBaHNe, HAOOICHUE, U3MEPEHUE, SKCIIEPUMEHT U APYyTHE);

YHUBEpCaIbHbIC y4eOHbIE JIEHCTBUS (ITO3HABATEIbHBIE, KOMMYHUKATUBHBIC, pETYJSTUBHBIC),
obOecrieunBaromue ¢GopMupoBaHue (DYHKIIMOHATBHONH TPaMOTHOCTH M COLMAIBHON  KOMIIETEHITUU
00y4Jaronuxcs;

CIIOCOOHOCTh OOYYAIOIIUXCS HCIIOJIb30BaTh OCBOSHHBIC MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE
3HAHUS U YHUBEPCAJIbHbBIC YUeOHBIC EUCTBUS B IO3HABATEILHON U COLMATILHOM MPAKTHKE.

MeranpeameTHbIe pe3yabTaThI OTpaXKarT OBJIQJICHHE YHUBEpCaTbHBIMHU y4eOHBIMU
MMO3HABATEJIbHBIMUA, KOMMYHHUKATHBHBIMH M PETYJISTUBHBIMU JICHCTBUSIMH.

OBjaieHHe YHHBEPCAJbHBIMH Y4eOHbIMH N03HABATEIbHBIMHY /I€/iCTBUSIMH

1) 6a3oBble JIOrnyecKme AeCTBUS:

CaMOCTOSTENIbHO (hOPMYTUPOBATH M aKTYaJIM3UPOBATH MPOOJIEMy, BCECTOPOHHE €€ pacCMaTpUBaTh;

OMpeeNniaTh e ACATEIBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPHUH WX JTOCTHIKCHHS, COOTHOCHTH
pe3yIbTaThl JEATEILHOCTH C MOCTABICHHBIMH IIEIISIMH;

WCIIOJIb30BaTh MPH OCBOCHWUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJCIATh XapaKTepHBIE
MPU3HAKU TOHSATUN U YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOLIUE MOHSATHS IS
00BSCHEHHSI OTJENBHBIX (DAKTOB M SIBICHHIA;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KJIIACCU(PUKAIIUY BEIIECTB U XUMUYECKUX PEAKITUH;

YCTaHABIIMBATh MPUIMHHO-CIIEACTBEHHBIC CBSI3H MEXK/y M3y4aeMbIMU SIBIICHUSIMHU;

CTPOUTH JIOTUYECKHE pacCyXIeHus (MHIyKTUBHBIC, JEAYKTHBHBIC, [0 AaHAJOTUH), BBISABISTH
3aKOHOMEPHOCTH U IPOTHUBOPEUHSI B pACCMATPUBAEMBIX SIBJICHUSX, (OPMYITUPOBATH BHIBOBI U 3aKIIOUCHHUS;

MPUMEHATHh B TIPOIIECCE TMO3HAHUSI, WCIIOJIB3YEeMbIE B XMMHUU CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBbIBaTh MOJICIBHBIE TPEICTABICHUS — XWMHUYECKHH 3HAK (CHMBOJ) D3JIEMEHTa, XUMHUYECKas
dbopMyna, ypaBHEHHE XMMHUYECKOW pEakIU — IMPH PEIIeHWH Y4eOHBIX MO3HABATEIbHBIX U MPAKTHUECKUX
3a/1ay, MPUMEHATH HA3BaHHBIE MOJIENIbHBIC MPEACTABICHUS [Js1 BBISIBICHHUS XapaKTEpPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE 1eHCTBUSA:

BJIa/IETh OCHOBAMHU METOJIOB HAyYHOTO MO3HAHUS BEUIECTB U XMMHUUECKUX PEaKIINi;

(dbopMynpoBaTh IENU M 3a/la4dl WCCIIEIOBaHMs, MCIOIb30BAaTh MOCTABJICHHBIE U CAMOCTOSATEIHHO
c(hOopMyJIMPOBAHHEIC BOIIPOCKHI B KAU€CTBE MHCTPYMEHTA MTO3HAHKS K OCHOBBI JIJIs1 (JOPMUPOBAHUS THITOTE3BI
10 TIPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKIECHUH;

BJIAJIETh HABBIKAMH CAMOCTOSITEILHOTO MJIAHUPOBAHUS U TPOBEICHUS YUEHUUECKUX IKCIIEPUMEHTOB,
COBEpIIIEHCTBOBAaTh yMEHHsI HaOMIOJaTh 3a XOJOM IIPOLEcca, CAMOCTOATEIBHO TMPOTHO3UPOBATH €ro
pesyibTaT, GopMyaupoBaTh OOOOIIEHHS] W BBIBOABI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB
WCCIIEIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTUET O MPOJAETIaHHOMN padoTe;

MpPHOOpPETaTh OMBIT YYCHUYECKOW HCCIEeIOBATEIbCKOH U TMPOEKTHOW JAESATeIbHOCTH, MPOSBISTH
CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSATEIHLHOMY TIIOMCKY METOJOB pEUICHHS MPaKTUYECKUX 3ajad,
MPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMSL.

3) padora ¢ unpopmanmeii:

OPUEHTHPOBATHCS B Pa3IMYHBIX HMCTOYHHMKAX WHPOpMAIUK (HAYYHO-TIOMYJSpHAs JUTepaTypa
XUMHUYECKOTO COAEpkKaHMsI, CIpaBOYHBIE MOCOOUs, pecypchl MHTepHeTa), aHaMU3UpoBaTh WHGOPMAIUIO
pasIMYHBIX BHJAOB ©  (QOpM TMPEACTaBICHHUS, KPUTUYECKH OLCHHUBATh €€ JOCTOBEPHOCTh U
HEMPOTHBOPEUNBOCTH;

(dhopMyIIMpOBaTh 3alpPOChl U TMPUMEHSTh PA3IUYHBIE METONBI MPH MOWCKE U oTOope MHpopmammu,
HE0OXO0IUMO ISl BEITIOJTHEHHsI YIeOHBIX 33724 OMPEAeIEHHOTO TUTIA;

pUOOpETaTh OMBIT UCIIOJIB30BAHUS HH(DOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI M Pa3IMIHBIX
MTOMCKOBBIX CHCTEM;



CaMOCTOSTEJIbHO BBIOMpATh ONTHUMAIbHYIO (hopmy mnpeacTaBicHUs WHGOpMAUKU (CXeMbl, Tpaduku,
JUarpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTHE);

UCTOJIb30BaTh HAy4YHBIH SI3bIK B KayecTBE CpEICTBAa MpH paboTe ¢ XUMHUYECKOW HH(GOpMAaIHen:
MPUMEHSATHh MEXIIPEIMETHbIE ((PU3NUECKHE U MAaTeMAaTHUECKUE) 3HAKH U CUMBOJIBL, (POPMYJIBI, a00OpeBHATYPHI,
HOMEHKJIaTypy;

HCIIOJIb30BaTh M MPeo0pa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPE/ICTBA HATIISAHOCTH.

OBiajieHHe YHHUBEPCAJbHBIMU KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI B XO/I€ AUAJIOTA U/HITU TUCKYCCUH, BHICKA3bIBATh
uaeu, GopMyIHpOBaTh CBOU MPEUI0KEHHUS OTHOCUTENILHO BBIIOJIHEHUS IPETIOKEHHOMN 3aauu;

BBICTYIIaTh C  TpE3CHTalueil  pe3yibTaTOB  MO3HABATENbHOM  NEATENbHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIIOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOH pabOoTHI 10 HCCIIEOBAHUIO CBOMCTB M3YYaEeMBIX BEILIECTB, PEATU3ALNU YIeOHOTO IIPOEKTa U
(GbopMyIIMpOBaTh BHIBOJBI MO pe3yJbTaTaM MPOBEAEHHBIX HCCIEIOBAaHUI MyTEM COTIACOBAaHUS MO3ULUN B
X0JIe 00CYX AeHHUS U 0OMEHAa MHEHHUSIMH.

OgiaieHHe YHHBEPCAJbHBIMYU PeryJIATUBHBIMH AeHCTBUAMM:

CaMOCTOSITEJIbHO IJIAHUPOBATh U OCYLIECTBIIATH CBOIO MIO3HABATEIbHYIO JIEATEIbHOCTh, ONPEEIIss €€
LeMu U 3a/a4d, KOHTPOJMPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MpEIaraeMblii alrOpUTM
JEUCTBHUII TP BBHINOJHEHUHM Y4YeOHBIX W HMCCIEIOBATENbCKUX 3ajad, BhIOMpaTh Haunbosiee >PQPeKTUBHBIMN
CHOC00 MX pelIeHUs ¢ YYETOM MOMyUYEHUSI HOBBIX 3HAHUM O BEILIECTBAX U XMMHUYECKUX PEaKLUsX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH J1€ATEIbHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJIbTATDBI
10 KIIACC

[IpeameTHBIC pe3yabTaThl OCBOCHUS Kypca « OpraHudecKas XUMUs» OTPaKaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUN O XUMHUYECKOW COCTABJISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI
MUpa, POJIH XUMUH B MIO3HAHUU SIBJICHHUM MPUPOBI, B (OPMUPOBAHUH MBIILICHUS U KYJIbTYPBI THYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW MMl pEeHIeHHs MPAKTHUYECKUX 3a4ad MU DIKOJIOTUYECKU
000CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBbIO U PUPOAHOM CPEIE;

BJIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUW, KOTOpas BKIKOYAET: OCHOBOIMOJIATAIOIMIME TOHATHUS
(XMMUYECKHII ~ DIEMEHT, aToOM, OJJIGKTPOHHAas  000JOYKa  aToMa,  MOJIEKylla,  BaJCHTHOCTb,
ANEKTPOOTPHUIIATEIHLHOCTh, XUMUYECKas CBS3b, CTPYKTypHas hopMmyna (pa3BépHyTas U COKpauiéHHasi), MOJb,
MOJISIpHAsi Macca, MOJISIPHBIA O0BEM, YIJIEPOJHBIA CKENeT, (PYHKIMOHAIbHASI TPYIINA, PaauKall, U30MEpHs,
M30MEpbl, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YIJIEBOJOPOJbI, KMCIOPOI M a30TCOAEpPKAILUE COCIUHEHHS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOIIEKYJISIPHBIE COSIMHEHUS ); TEOPUU U 3aKOHBI (TEOPHS
CTpOCHHsI OpraHuveckux BemiectB A. M. ByTiepoBa, 3aKk0H COXpaHEHHsI MaCChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUMN SI3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIME B OCHOBE TOHUMAHUS TPUUYMHHOCTHU U
CHUCTEMHOCTH XHMHUYECKHX SIBJICHWH, (PAKTOJOTHYECKHUE CBEIEHHS O CBOWCTBAX, COCTaBE, MOJYYECHUU H
0€30MacHOM HCIIOJIb30BAHUY BAXXHEHUIIINX OPTaHUYECKHUX BEIIECTB B OBITY U MPAKTHUECKOHN ESATEeTHhHOCTH
YEJI0BEKaA;

c(hOPMHUPOBAHHOCTh YMEHHMM BBISBJISATh XapakTEPHBbIC TMPU3HAKK TIOHSATHUN, YCTAaHABIWBATh HX
B3aMMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHITHUS MIPU ONTMCAHUH COCTaBa, CTPOEHUS U MPEBPAIICHUN
OPraHUYECKUX COEIUHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHHH UCIIONIb30BaTh XHMHUYECKYIO CUMBOIUKY JIJIsl COCTaBICHHS MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (hOPMYJT OPraHUYECKUX BEIIECTB M YPABHCHUN XUMUYECKUX
peaKMii, U3roTaBIMBATH MOJEIH MOJIEKYJI OPTaHUYECKUX BEIIECTB ISl WILTIOCTPALMN X XUMHYECKOTO U
MPOCTPAHCTBEHHOTO CTPOEHUS,

c(hOpMUPOBAHHOCTh YMEHHUH YCTAaHABINUBATH MIPUHAIC)KHOCTh U3YYCHHBIX OPraHMYECKHUX BEIIECTB IO
UX COCTaBy M CTPOCHHIO K OMpPEISICHHOMY KJacCy/Tpynre COeIuHEHUH (yriaeBOJOpOJbI, KUCIOPOI H
a30TcojiepXkKalllie COEAUHEHUS, BBICOKOMOJIEKYJISPHbIE COEOUHEHMs), JaBaTb KM Ha3BaHUA IO



cuctematndyeckoii Homenkiarype (IUPAC), a Takke NpHUBOJIWUTH TPUBHAIBHBIC HAa3BaHUS OTHEIbHBIX
OpPraHUYECKUX BEIIECTB (3TUJICH, IPONUIEH, alleTUJICH, STUIICHTJIUKOJb, MIHLEPHH, (heHoI1, hopMabIeril,
areTanpAeTU, MypaBbUHAS KHUCIIOTA, YKCYyCHas KHUCIIOTa, OJICMHOBAas KHCJIOTA, CTEAPUHOBAs KHCIIOTA,
TIII0K03a, PPYKTO3a, KpaxMal, HeJITI0I03a, TIINIHH);

c(OpPMUPOBAHHOCTh YMEHHMSI ONPEAENATh BUABI XUMUYECKOW CBSI3M B OPraHUYECKUX COETUHEHHSIX
(omuHApHBIC U KPATHEIC),

c(hOpPMUPOBAHHOCTHh YMEHUS MIPUMEHSTH TIOJI0XKEHUS TEOPUU CTPOSHUS OPraHuYecKuX BemiecTs A. M.
BytnepoBa 1ist 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHUS
MAacchl BEUIECTB;

c(OpPMUPOBAHHOCTh YMEHHUU XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3UYECKHE U XUMHYECKHE
CBOWMCTBA THUMHMYHBIX MPEJCTABUTENCH pa3IMYHBIX KJIACCOB OPraHUYECKUX BeEHIeCTB (METaH, 3TaH, JTUJICH,
MPOMWIICH, ameTwieH, OyramueH-1,3, metwiOyramuen-1,3, OEH30J, METAaHOJ, 3TaHOJ, STWJICHIJIUKOJb,
TIIMLEepuH, (EeHOJ, aleTalbJerul, MypaBbHHAsl W YKCyCHas KHCIIOTBHI, IJIIOK03a, Kpaxmall, LEeJUII0JI03a,
aMUHOYKCYCHasi ~KHCIIOTa), WUIIOCTPUPOBATh T'EHETHMUYECKYI0 CBS3b MEXKIYy HUMHU YypaBHEHUSMU
COOTBETCTBYIOIINX XUMUYECKHIX PEAKIIMHA C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HMCTOYHUKH YIJIEBOAOPOTHOTO CBIPhS (HEQTH,
MIPUPOJIHBIN ra3, yroib), CIOCOOBI UX MepepadOTKU U MPAKTHYECKOE MPUMEHEHHE MTPOTYKTOB MepepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BHIYUCICHUS 10 XMMUYECKUM YpaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOHOTO BEIIECTBA WIIH MTPOYKTA PEAKIIUU 110 U3BECTHBIM Macce, 00bEMY, KOJTMIECTBY OJTHOTO
13 UCXOJIHBIX BEIECTB WIH MTPOIYKTOB PEAKITUH );

c(hOpMUPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAyYHOTO MMO3HAHUS,
UCIIONB3YEMBIX B XMUMHH TPH W3YYCHUU BEIIECTB M XMMHUYECKHX SBJICHMN (HAONIOACHHE, HU3MEPEHUE,
IKCIIEPUMEHT, MOJICITMPOBAHHKE ), HCIIOIH30BATh CUCTEMHBIC XUMHUYCSCKUE 3HAHUS JIJISl IPUHSATHS PCIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIUAX, CBI3AHHBIX C BEIICCTBAMH U UX TPUMCHECHUEM;

chOpPMUPOBAHHOCTh YMEHHUI COONMIOaTh TpaBuUjia TMOJNB30BAHHMS XUMHYECKOW TOCYAOH W
nabopaTopHbIM 000pyAOBaHHMEM, a TakKe TMpaBWiIa OOpaIlIeHUS C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKHUX OITBITOB;

c(OPMUPOBAHHOCTh YMCHHI TUTAHUPOBATH W BBIMIOJNHATE XUMUYCCKUI SKCIICPUMEHT (TpEeBpaIleHUs
OpPraHUYECKUX BEILIECTB MPH HArpeBaHUU, MOJTYYCHHE ITUIICHA U H3yUYEHHE €ro CBOICTB, KauyeCTBCHHbIC
pEeaKiuu OpPraHUYeCKHX BEIIECTB, JCHATypalus OeNKOB MPH HArpeBaHWU, LIBETHHIE PEaKIMH OEIKOB) B
COOTBETCTBUH C TIPaBUJIAMH TEXHHKH OE30TACHOCTH TpPH OOpaIleHWH C BEHISCTBAMH W JIA0OPATOPHBIM
000pyIOBaHUEM, MPEICTABIATh PE3yJbTAaThl XHUMHYSCKOTO JKCIIEPUMEHTAa B (JOpPME 3alMCH ypaBHEHUI
COOTBETCTBYIOIIUX PEaKIUi U POPMYITUPOBATH BHIBOBI HA OCHOBE 3TUX PE3YJIHTATOB;

c(hOpMHUPOBAHHOCTh YMEHUI KPUTUYECKU aHATTU3UPOBATh XUMHUECKYI0 HHPOPMAIUIO, TIOTYyYaeMyIo U3
Pa3HBIX HICTOYHUKOB (CpeCTBa MacCOoBOM nH(popManuu, IHTEpHET U IpyTHX);

c(hOpMHUPOBAHHOCTh YMEHUH COOIIOIATh MTpaBUiIa YKOJIOTHUECKH 11eJIeCO00pPa3HOTO MOBEICHUS B OBITY
U TPYIOBOU AESITENHFHOCTH B ILENSX COXPAHEHUS CBOETO 3JI0POBbS M OKPYIXKAIOUICH MPHPOIHOHN Cpelbl,
OCO3HAaBaTh OMACHOCTH BO3/ICHCTBUS HA KUBBIE OPTaHU3MBI OMPEIeIEHHBIX OPraHNYeCKUX BEIIECTB, TOHUMAs
cmbica mokaszareds [1JIK, moscHATs Ha IpuMepax CIiocoObl YMEHBIIICHUS U MPEAOTBPAICHUS UX BPEIHOTO
BO3JICHCTBUS HA OpraHU3M YeJIOBEKa;

Ui 00ydaromuXxcsi ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE MPHUMEHSATH 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHUS BEIIECTB U XUMUYECKUX SBIICHUI;

JUTSL CJICTIBIX Y CITA0OBUISAIIUX OOYYAFOIIUXCS: YMEHHUE MCIIOIb30BaTh PElIbe(DHO-TOUCUHYIO CHCTEMY
o0o3nauenuit JI. bpaitng i 3anucu xumMuyeckux Gopmy.

11 KJIACC
[IpenMeTHbIe pe3yabTaThl OcBOeHUS Kypca «OO0I1ast 1 HeOpraHuyecKas XUMUsD» OTPaKakoT:
c(hOpPMHUPOBAHHOCTH MPEACTABICHHUI: O XUMUIECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOU KapTHHBI
MUpa, POJIM XUMUU B IIO3HAHUU SIBJICHUM IPUPOBI, B POPMUPOBAHUH MBIILICHUS U KYJIbTYPhI JUYHOCTH, €€



(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMMOW MJisi PpEeHIeHHs MPAaKTHUYECKUX 3a/4ad U HKOJIIOTUYECKU
000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBbIO M PUPOIAHOM CpEIE;

BJIQJICHUE CHUCTEMON XMMHYECKUX 3HAaHUM, KOTOpass BKJIOYAET: OCHOBOIMOJATaroUIUe MOHSATUS
(XMMUYECKHUI DIJIEMEHT, aToM, W30TOII, S-, P-, d- AJIEKTpOHHBIE OpPOUTATM ATOMOB, MOH, MOJICKYJa, MOJIb,
MOJIApHBIA 00BEM, BaJEHTHOCTb, SJEKTPOOTPUIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas CBS3b
(xoBasleHTHasi, MOHHAs, METaJUIM4YecKas, BOJOPOJHAs), KPHUCTAJUIMYECKash DPELIETKA, THUIBI XUMHUYECKUX
peaKkluii, pacTBOpP, HIIEKTPOIUTHI, HEINEKTPOIUTHI, AJIEKTPOJUTHUYECKAs JUCCOLMALMS, OKHUCIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHMUYECKOW pEaKlUH, XMMHYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON nucconuanuu, nepuoaudyeckuii 3akoH J[. M. MeHnmeneeBa, 3aKOH COXpaHEHHS MacChl
BEIIECTB, 3aKOH COXPAaHEHUS WM MPEBpAIICHHs] SHEPTHUHM MPH XUMHUYECKHUX PEaKUusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUU, MUPOBO33PEHUYECKUE 3HAHUS, JIEIKAITUE B OCHOBE OHUMAHUSI IPUYUHHOCTH U
CUCTEeMHOCTH XHUMHYECKHUX SIBJICHUH, (DAKTOJIOTHYECKHE CBEJCHHS O CBONCTBAaX, COCTaBE, MOJYYCHUU H
0€3011acHOM HCITI0JIb30BAHUN BaXKHEUIIINX HEOPTraHMUECKUX BEIIECTB B OBITY U MPAKTHUECKOHN 1eATeIbHOCTH
YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUH BBISIBJISTH XapaKTepHbIC MPHU3HAKKA TOHSITHH, YyCTAaHABIUBATh WX
B3aUMOCBSI3b, HMCIIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS MPU OMHMCAHUH HEOPTaHUUYECKHX BEIIECTB U MX
MpEBpaIICHUN;

c(OpPMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBJICHUS (HOpMyI
BELIECTB U YpPaBHEHUN XUMHUUYECKUX peakuui, cucrematuueckyto HomeHknarypy (IUPAC) u tpuBuanbHbie
Ha3BaHUs OT/AEIbHBIX HEOPTAHMUECKUX BEIIECTB (yrapHbIi ra3, yrileKUCIbIi ra3, aMMHUakK, raiéHas H3BecTb,
HeraméHasi U3BeCTh, IUThEBAas COJa, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHHUH ONPEENSITh BAICHTHOCTh M CTENIEHb OKUCIECHUS XUMUYECKUX AIIEMEHTOB
B COCJAMHEHHUSIX PA3IUYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAs, MOHHAs, METAJIMYECKas,
BOJIOPO/IHASI) B COCAMHEHUSX, THUN KPUCTAJUIMUECKOW pemETKH KOHKPETHOTO BEIIeCTBa (aTOMHas,
MOJIGKYJIsIpHAsi, HMOHHAs, METaJUIMYecKas), XapakTep cpelbl B BOJHBIX pPACTBOPAX HEOPTraHUYECKHX
COCIMHEHUII;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAIICKHOCTH HEOPraHUYECKHX BEHIECTB IO WX
COCTaBy K ONpPENeNEHHOMY KJIacCy/TPyIe COCIUHEHHMH (TPOCThIE BEIIECTBA — METAUIBI U HEMETaJUIbI,
OKCH/JIbI, OCHOBAaHHUS, KUCIOTHI, aM()OTepHBIE THAPOKCHIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHMI DPACKpbIBaTh CMBICI mepuoaundeckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPHPOBATH €0 CUCTEMATH3UPYIONIYI0, 00BICHUTEIEHYIO M IIPOTHOCTUYECKYIO (DYHKITHH;

c(hOPMHUPOBAHHOCTh yMEHUN XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB XUMHUYECKHUX
sanemeHToB 14 nepuonos [lepuoanueckoii cucrembl XumMuieckux 3neMeHToB 1. . MenaeneeBa, uCob3ys
MOHSTHUSL «S-, P-, d-DIEKTPOHHBIE OPOUTANINY, «IHEPreTUUYECKHE YPOBHU», OOBICHITH 3aKOHOMEPHOCTH
W3MEHEHMS CBOMCTB XMMUYECKUX 3JIEMEHTOB U UX COECAUHEHHMI N0 neprojaM u rpynmnam [lepuonnueckon
CHUCTEMBI XUMHUYeCKuX djieMeHToB 1. 1. Menpaeneera;

chOpPMUPOBAHHOCTh yYMEHHI XapakTepu3oBaTh (OMHUCHIBATH) OONIME XHUMHYECKHE CBOWCTBA
HEOPraHWYECKUX BELIECTB Pa3IUYHbIX KJIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T€HETUUECKOU CBSI3U MEKITY
HEOPraHWYECKUMH BEIIECTBAMU C TIOMOIILI0 YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKITUH;

c(hOPMHUPOBAHHOCTh yYMEHHS KJIACCH(UIIMPOBATH XMMHUYECKUE PEAKI[UU IO PA3TUYHBIM TpH3HAKAM
(4uCiTy ¥ COCTaBy pearupyromux BeIeCTB, TeII0BOMY (D (EKTy peakiuu, N3MEHEHUIO CTENICHEW OKUCICHUS
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YUYACTHIO KaTaIU3aTopa);

c(hOPMHUPOBAHHOCTh YMEHUW COCTaBIISATh YPaBHEHUS pEAKIHMH pPa3IMYHbIX THWIIOB, TIOJHBIC U
COKpAIIEHHBIC YPAaBHEHUS PEaKIIMii HOHHOTO OOMEHA, YUYUTHIBAs YCIOBHUS, TPH KOTOPBIX ATH PEAKIIUU UAYT
710 KOHIIA;

chOpPMUPOBAHHOCTh YMEHUW TMPOBOAWTH PEAKIUU, MOATBEPKIAIONINEe KadeCTBCHHBI COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEUIECTB, PACIIO3HABATH ONBITHBIM IIyTEM HOHBI, IPUCYTCTBYIOIIUE B BOJAHBIX
pacTBOpax HEOPraHUYECKUX BEUIECTB;



Cc(OPMHPOBAHHOCTh YMEHHH PACKpPbIBATh CYIIHOCTh OKHUCIIHTEIBHO-BOCCTAHOBHUTEIBHBIX PEaKIHH
MOCPENICTBOM COCTABIICHHSI AJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHIA;

c(hOPMHUPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKIIMu OT PA3ITUIHBIX
(baKTOpOB; XapakKTep CMCHICHUA XUMHWYCCKOI'O PaBHOBECCHA B 3aBHCHMOCTU OT BHCHIHCTO BOSHGP’ICTBI/IH
(mpunnun Jle [arense);

C(OPMHPOBAHHOCTh YMEHHWH XapaKTepU30BaTh XHUMHYECKHE IPOIECCHI, JIekKAIIUe B OCHOBE
MIPOMBINIJICHHOTO TIOyYeHHUS] CEpHOU KHCIIOTHI, aMMHaKa, a TaKkXkKe chOPMHUPOBAHHOCTH MPECTABICHUHN 00
O0IIMX HAYYHBIX MPUHIUIIAX U HKOJIOTHUECKUX MPOoOIeMax XUMHUYECKOTO IPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUH IMPOBOJUTH BBIUYMCICHUS C HCIOJIB30BAHUEM IOHATHS «MaccoBasi IOJIsI
BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B MPU XUMHYECKHX PEAKIIMSIX, MACChl BEUIECTBA HIIH
00bEMa ra30B 10 U3BECTHOMY KOJMUYECTBY BEILECTBA, Macce WM 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIUU
BEIECTB, TEIUIOBOTO 3(PdeKTa peakini Ha OCHOBE 3aKOHOB COXPAHEHHSI MACChI BEIIECTB, MPEBPAIICHUS 1
COXpaHEHHUs DHEPTUH;

C(OPMHPOBAHHOCTh YMEHHU COOJIOJATh TpaBWJIa [OJIb30BAaHUS XMUMHYECKOW TOCYIOH U
na0opaTOpHBIM O0OPYAOBAaHMEM, a TaKKe TMpaBHia OOpPAlIeHHS C BEIIECTBAMH B COOTBETCTBUH C
HHCTPYKIUAMMU 110 BBIITIOJITHCHUTIO Ha60paTOpHI>IX XUMHNYECCKHUX OIIBITOB,

C(OPMHPOBAHHOCTh YMCHUH IJIAHUPOBATh M BBITIOJIHITH XUMHYECKUH SKCHEPUMEHT (pa3jioKeHUE
MEPOKCHJIa BOJOPOIa B IPUCYTCTBUH KaTaIM3aTopa, ONPEACICHUE CPEIbl PACTBOPOB BEILIECTB C TIOMOIIBIO
YHUBEPCAJIBHOTO NHANKATOPA, BIUSHUE PAa3INYHbIX (DPAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIMH, PEAKIIUH
HUOHHOT'O O6MeHa, KauCCTBCHHBIC PCAKIIUN HA Cy.]IBq)ElT-, Kap60HaT- " XJIOPpU-aHMOHBI, HA KATUOH aMMOHUA,
peleHre YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «MeTaiuib» u « Hemeramsl»y) B COOTBETCTBHH C TIPAaBUIIAMHU
TEXHUKU 0€30IIaCHOCTH TIPU OOpAIIEHUH C BEIIECTBAMH U JJAOOPATOPHBIM 000PYI0BAaHHEM, IIPE/ICTABIISATh
pe3yJabTaThl XUMHUYECKOTO AKCIEPUMEHTa B (OpPME 3alHCH YPABHEHHI COOTBETCTBYIOIIUX PpEAKIUA U
(hopMynupOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTUYCCKH aHATU3UPOBATh XUMUYCCKYIO0 HHPOPMAIIUIO, TTOJTyYaeMYyI0 U3
pa3HbIX UCTOYHHUKOB (CpeICTBa MACCOBOM KOMMYHUKaluu, THTepHET U Ipyrux);

c(OPMHPOBAHHOCTH YMEHHIA COOIOIATH MTPABHIIA SKOJIIOTUIECKH IIeTIECO00Pa3HOTO MOBEICHUS B OBITY
U TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHUS CBOETO 3J0POBbS M OKPYKAIOIIEW MPUPOIHON CpEHbl,
0CO3HaBaTh OMACHOCTh BO3JICHCTBHS Ha KHBBIC OPraHU3MBI OINPEICIEHHBIX BEIISCTB, MOHUMAs CMBICI
nokazarenst [IJIK, mosicHsAT, Ha mnpuMepax CHOCOOBl YMEHBIIEHUS W MPENOTBPALICHUS UX BPEIHOTO
BO3JICHCTBUS HAa OpraHU3M YEJIOBCKa;

JJIA O6yanOHII/IXC$I C OI'paHMYCHHBIMHU BO3MOXHOCTAMHU 3OOPOBbBA: YMCHUC HNPHUMCHATH 3HAHUA 00
OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SBICHUI;

JUIS CJIETIBIX U CIIa0OBUAAIIUX 00YYAIOIIUXCS: YMEHUE HCIIONb30BaTh Pebe(PHO-TOUEUHYIO CHCTEMY
o06o3nauenuii JI. bpaitns 11 3anucu XuMudeckux Gopmy.
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1.1 OpPraHUYECKUX 3
coeauHeHuil A. M.

byrtneposa




Wroro no pazneny 3

Pazpnen 2. YriaeBoaopoabt

[Ipenenvubie

2.1 YIJIEBOJOPOIBI — 2
aJKaHBI

Henpenenbubie

2.2 YIJIEBOAOPOIbI: aKEHBI, 6
aJKaJuEHBI, aJIKHHEI

)3 Apomarnyeckue
’ YTJIE€BOAOPOAbI

IIpupoaHbIE HICTOYHUKH
2.4 YIJIEBOJIOPOAOB U UX 3

nepepabdoTka

Wroro no pazneny 13

Pa3znen 3. Kuciiopoacoaep:xauiue opraHu4ecKue coeInHeHust

3.1 Cnuprel. ®enon 3
AJpnerunel.
3.2 Kap6oHOBBIE KHCTOTHI. 7 1
CrnoxHble 3QUpHI
33 Yraesoasl 3 2
Hroro no pazneny 13
Pa3nea 4. A3oTcoaepkanue opraHu4ecKue CoeANHeHUs!
41 AMHHBI. AMUHOKUCTIOTBHI. 3
’ Benku
Hroro no pazneny 3
Paspnen 5. BeicokoMoOJIeKYISIPHBIE COCAUHEHHS
51 ITnactmaccel. Kaydyku. )
’ Bosnokna
Hroro no pazaeny 2
OBILIEE KOJIMYECTBO 34 3 )
YACOB IIO ITPOTPAMME
11 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uu¢posbIe)
pasaesioB H TeM Konrtposbabie  IIpakTnuyeckue
n/n Bceero o0pa3oBaTe/ibHbIE
NporpamMMmsl paéoThI padoThI
pecypcsl

Paznen 1. Teoperuyeckue 0CHOBbI XUMMHU
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¢buznueckue u
XUMHYECKHE
CBOICTBA,
MIPUMEHEHUE

20

AJpernamr:
dhopmanbierua u




areTanbaeT .
ArteToH

21

OIHOOCHOBHEIE
MpeeIbHBIC
KapOOHOBBIE
KHCJIOTBL:
MypaBbHHAS U
YKCyCHast

22

23

24

25

26

27

[IpakTrueckas
pabora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOU KUCITIOTBD)

CreapuHoBas u
OJIEMHOBAsI KMCIIOTHI,
KaK MpeJCTaBUTEIN
BBICILIUX
KapOOHOBBIX KUCIIOT

Mpl1a Kak coinu
BBICIIIMX
KapOOHOBBIX KUCIIOT,
HX MOIOIIIEE
JNEUCTBUE

CrnoxHble 3¢upsI
KaK IPOW3BOJIHEIC
KapOOHOBBIX KHCTIOT.
I'maponus cinoKHbIX
a¢upoB

Kupsl: rugponus,
MIPUMCHEHHE,
Ouosoruyeckas posib
KHUPOB

VTIIIeBOABI: COCTAB,
KIaccupuKanus.
Baxnenmmue
MIPEACTABUTENH:
TII0K03a, PpyKTO3a,
caxaposa

28

Kpaxman u
LEJUTI0JI03a KaK
MIPUPOJIHBIE
MOJIUMEPBI

29

Konrponbnas padora
o pazzaeiny
«Kucnopoaconepxa
[Me OPraHuYECKUe




COCTUHEHHUSD/
Bcepocculickas
IIpoBEpOYHas paboTra

30

O061mas
XapaKTEePUCTUKA
a30TCo/IepKAIINX
OpraHUYeCKUX
COCTUHEHUI /
Bceepoccuiickas
MpoBepoyHas paborta

31

32

33

AMWHEBI: METHJIAMUAH
U aHWINH

AMUHOKHCIIOTEI KaK
am(poTepHbIC
OpPraHUYECKUE
COCIUHEHHS, X
OHOJIOrHYECKOE
3Hauenune. [lentuanr.
benku kak
MIPUPOTHBIC
BBICOKOMOJIEKYJISIPH
bI€ COEIUHEHHS

OCHOBHBIE TTOHATHS
XHUMHH
BBICOKOMOJIEKYJISIPH
BIX COCTUHEHUMN

34

OCHOBHBIE METOBI
CHHTE3a
BBICOKOMOJIEKYJIIPH
BIX COCIUHEHUIA.
IInacTtMacchl,
Kay4yyKH, BOJIOKHA

OBILIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

34 3

11 KJIACC

Ne
n/
n

Tema ypoka

KoauuyecTBo yacos

Bcer  KonTpoubh
0 ble padoThI

IIpakTHyeck
ue padoTsl

Jlara
U3ydeH
ns

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibH
ble pecypchl

XUMUYECKUI DJIIEMEHT.
ATOM. DJIEKTpOHHAs

KOH(pUTryparus aToMoB




[Tepuoanueckuii 3aK0H
u [lepuonnueckas
CUCTEMAa XUMHUYECKUX
anementoB /l. W.
MenpneneeBa, UX CBSI3b
C COBPEMEHHO
TEOpHUEH CTPOCHHUS
aTOMOB

3aKOHOMEPHOCTH
W3MEHEHUS CBOWMCTB
XUMHYECKUX
3JIEMEHTOB M UX
COEIMHEHUM 110
TpyIIaM U EePUOIaM.
3HaueHue
MEePUOIUIECKOTO
3aKOHA W CHCTEMBI
XUMHUYECKUX
anemenToB JI.1.
Mennesneesa B
pPa3BUTHHU HAYKH

CtpoeHue BeliecTna.
XuMHudeckas CBs3b, €€
BHUJIbI; MEXaHU3MBI
o0pa3oBaHUS
KOBaJCHTHOM CBS3H.
Bonopoanas cBsi3b

BaneHTHOCTD.
DJIEKTPOOTPHULIATEIIBH
ocTh. CTeneHb
okucieHnus. Bemecrsa
MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO
CTPOCHUS

IlonsTue o
JUCTIEPCHBIX
cucreMmax. McTuHHEBIE
M KOJIOUHEIE
pactBopbl. MaccoBas
JIOJISI BEIECTBA B
pacTtBope

Knaccudukanms u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCIUHECHU.
I'eneTnyeckas CBSA3b




HCOPTraHNUYCCKUX
BCIICCTB, Pa3JIMYHbIX
KJ1aCCOB

10

11

Knaccudukanus
XUMHUUYECKUX PEeaKLUil
B HEOPTraHUYECKON U
OPraHM4YeCKON XUMHUH.
3aKOH COXpaHEHHUS
Macchl BEUIECTB; 3aKOH
COXpaHEHUs U
MIPEBPALICHUS YSHEPTUN
IIPU XUMHYECKUX
peaKIusx

CKOpoCTh peakiiyu.
OOpaTtumble peaKIuu.
XHUMHYECKOE
paBHOBECHE

[IpakTuyeckas padora
Ne 1. «Bnustaune
pa3IUYHBIX (HAKTOPOB
Ha CKOPOCTh
XUMHYECKOU
peaKIum)

DNEeKTPOIUTUYECKAS
JHUCCOLraIys.
IlonsTue o
BOJIOPOJTHOM
nokazatene (pH)
pactBopa. Peakunn
HOHHOTO 0OMEHa.
IMaoponus
OpraHUYECKUX U
HEOPraHUYECKHUX
BENIECTB

12

OxucCANTENBHO-
BOCCTAHOBUTEIIEHBIC
peakimu. [TonsTue 06
AJIEKTPOIIN3E
pacIuiaBoB u
pacTBOpPOB COJEN

13

KonTponbhas padota
10 pa3zeiny
«Teopetnueckue
OCHOBBI XUMUN»




14

15

16

17

18

Mertamisl, ux
MOJIOKEHHUE B
[Tepuoanueckoit
CHCTEME XMMHUYECKHX
anementoB Jl. W.
Menneneesa u
0COOCHHOCTH
CTPOEHHUS AaTOMOB.
OO6mue puznyeckue
CBOICTBa METAJJIOB

CrtaBbl METaJLIOB.
DIIEKTPOXUMHUYECKHI
PSI HAIPSKEHUI
METaJIJIOB

XHUMHUECKHE CBOMCTBA
BAKHEUILNX METAJIJIOB
(HaTpWid, KaJINH,
KaJIpIIMii, MarHuii,
ATIOMUHMN) U X
COCIMHEHU

XUMU4JecKue CBOMCTBA
Xpoma, MeIu U UX
COCOUHCHHI
XUMHYECKHE CBOMCTBA
IIMHKA, JKeJie3a U uxX
COE€IUHEHUI

19

[IpakTuyeckas padora
Ne 2. "Pemenue
AKCIIEPUMEHTAITBLHBIX
3a7a4 1o TeMe
«MeTamie»"

20

Hemeramnsl, ux
MTOJIO’KCHHUE B
[Tepuoanueckoit
CHUCTEME XMMHUYECKUX
anemeHToB /I. W.
Menjeneena u
0COOCHHOCTH
CTPOECHUS aTOMOB

21

du3nyeckue CBOMCTBA
HEMETAILIIOB.
Annotponus
HEMeTaJUIoB (Ha
MpUMepEe KUCTOPO/a,




cepsl, pocdopa u
yriepoja)

22

XUMHYECKHE CBOMCTBA
raJIOTe€HOB, CEPhI M X
COCTUHEHUH

23

XHUMHYECKHE CBOMCTBA
azorta, ¢pocdopa u ux
COCTUHEHUN

24

XUMHUYECKHUE CBOMCTBA
yIaepojia, KpeEMHUS U
HUX COEOUHEHUN

25

IIpumenenne
BaKHEHIITNX
HEMETAJJIOB U UX
COCTUHEHUH

26

27

28

O06o001eHue u
CHCTEMaTH3aIHs
3HAHUH I10 TEME
«HemeTtamis.
Brraucnenus 1o
YpaBHEHUSIM
XUMUYECKUX PEAKIUN
U TEPMOXUMHUUYECKUE
pacdEThl

[IpakTudeckas pabota
Ne 3. «Pemenue
AKCIIEPUMEHTAITLHBIX
3a71a4 10 TEME
"HemeTamnsl"»

KonrponbHas pabora

o TemMaM «MeTaJlIbDy
u «Hemertanabs»

29

Heopranuueckue u
OpraHnyYeCcKue
KHCJIOTHI.
Heopranunueckue u
OpraHu4ecKue
OCHOBaHUS

30

AmdoTepHbIe
HEOPraHUYECKUE U
OpraHv4YeCcKUe
COCIUHCHHUS.
I'eneTnyeckas CBA3b
HEOPraHWYECKUX 1




OpraHUYeCcKUx
BELIECTB

31

Ponp xumuu B
obecreyeHnu
3KOJIOTHYECKOM,
SHEPreTUYECKON U 1
MUIIEBOU
0e30IacHOCTH,
Pa3BUTUU MEIUITUHBI

32

[IpencraBnenus 06
OOIIMX HAYYHBIX
MPUHIHUITAX
MIPOMBIIIJICHHOTO
MOy 4CHHUS
B)KHEHIIINX BELIECTB

33

UYenosek B Mupe
BEIIECTB U 1
MaTepuasioB

34

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

Xumus u 300POBLE
YCJIO0BCKa

34 2 3

MPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yjabTarta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbI CpeHero oo1ero 00pa3zoBaHus

1 Teopernyeckne OCHOBBI OPraHUYECKON XUMHUHU

1.1

MIPUPOJHOM cpelie

Bnanenue CUCTEMOH XUMHUUECKUX 3HAHUH, KOTOpas

OCHOBOIIOJararomuc TIOHATHA (MoneKyna,

1.2 QJICKTPOOTPULATCIIBHOCTh, CTCIICHb OKHCICHHA, XHUMHUYCCKas CBA3b,

ChopMUpOBaHHOCTh  TPEACTABICHHMA O  XHMHYECKOM  COCTaBIISIONICH
€CTECTBEHHOHAyUYHOM KapTHUHBl MHpA, POJIM XHMHH B TIO3HAHUM SIBJICHUN
Opupoabl, B (QOPMHUPOBAHUM MBIIUICHUS U KYyJIbTypbl JHUYHOCTH,
(YHKIIMOHATLHOM TPaMOTHOCTH, HEOOXOIUMOW IS PEIICHHS MPAKTHUYECKUX

3a4a49 W 3SKOJOTHYCCKH 00OCHOBAaHHOTO OTHOIIEHUS K CBOCMY 3JI0pPOBBIO U

BKJIIHOYacCT:

BaJICHTHOCTD,

MOJIIpHasi Macca, MOJISIPHBIM 00BEM, YTIepoAHbIN cKeneT, (QyHKUHOHAIbHAsS

IpylIa, pagudkall, W30MepHUs, H30MEPbI, T'OMOJIOTMYECKUH psl, TOMOJIOIH,




YTJIEBOJOPOBI, KUCIOPOJ- W a30TCOJEpKallie COCTUHEHHs, OHOIOTHYeCKU
aKTUBHBIC BemiecTBa (YIJICBOMBI, JKHpBI, OEIKH), MOHOMEpP, TOJUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJSPHBIE COCAMHEHHS); TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTpOEHHs opraHuyeckux BemiectB A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYCCKUH SI3BIK XUMUU, PAKTOIOTUICCKIE CBEICHUS O

CBOMCTBAxX, COCTaBe, MOJYyYEHUH U OE30MaCHOM HCIOJIB30BAaHUU BAKHEHIIIMX
HEOPraHMYECKUX M OpPraHWYeCKUX BELIECTB B OBITY U MPaKTHYECKOH

ACATCIBHOCTHU YCIIOBCKA

1.3

ChopMHupoBaHHOCT, yYMEHHMH BBISBISATH XapaKTepHbIE MPHU3HAKU TOHATHUH,
YCTaHABIIMBATh UX B3aMMOCBSI3b, UCIOIb30BATh COOTBETCTBYIOLIUE TOHITHS MPU

OIMMCAaHWH COCTaBa, CTPOCHUA U HpeBpaH_[eHI/If/'I OpTraHU4YCCKUX COGI[I/IHGHI/Iﬁ

1.4

cOPMUPOBAHHOCTh YMEHHU WCIOIB30BATh XHUMHUYECKYI0 CHMBOJIHKY JUIS
COCTaBJICHHsSI MOJIEKYJSAPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMyll OpraHMYecKMX BEIIECTB W YPaBHEHUH XUMHUYECKHX peakluH,
M3TOTaBIUBATH MOJIEJIM MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl ULTIOCTPALIUU UX

XUMHUYCCKOTO U MPOCTPAHCTBECHHOI'O CTPOCHUSA

1.5

1.5

ChopMHupOBaHHOCT, yMCHHI YCTaHABIMBATH MPHHAJICKHOCTh HM3YYCHHBIX
OpPraHUYECKUX BEIIECTB I10 UX COCTABY U CTPOCHUIO K ONPEIEIEHHOMY KJIacCy

(rpymmne) coeauHeHUW  (YTJIEBOAOPOIBI, KHUCIOPOJA M a30TCOAEpIKAIIUe
COCMHEHMSI, BBICOKOMOJIEKYJIApPHbIE COCIWHEHUS), /aBaTh WM Ha3BaHUS TIO

cucremarndyeckoil Homenknarype (IUPAC)

ChopMUpOBaHHOCTH YMEHHsI OINPEACNATh BHABl XHUMHYECKOM CBSI3M B

OpPraHUYECKUX COEIMHEHUX (OJIMHAPHbBIE U KPATHBIE)

1.6

ChopMHupOBaHHOCT, YMEHHUS TPUMEHSATH: TIOJOKEHUS TEOPHH CTPOCHHS
opranmyeckux BemecTB A.M. ByTiiepoBa 1ist 00bsSICHEHUST 3aBUCUMOCTH CBOHCTB

BCIICCTB OT UX COCTaBa U CTPOCHUA; 3aKOH COXPaHCHHA MACChI BEIIECCTB

VYrinesomopoasl. Kucnmopoaconepxame ©u a30TCOACPKAIIUE OPraHHYSCKUE

COCOIMHCHMUA. BBICOKOMOJ'IGKY.HHPHI)IG COCOIMHCHUA

2.1

CdhopmupoBaHHOCTH YMEHUU MPUBOAUTH TPUBUATHHBIC HA3BAHUS OTACIBHBIX
OpraHUYeCKHUX BEUIECTB (ITWJIEH, NPOINUJIEH, AaleTHJIeH, JTUJICHIJIUKOIb,
mmnepuH, ¢eHos, QopManbAeTU, aneTadbIeTHl, MYypaBbHHAs KHCIIOTA,
YKCYCHasi KHCJIOTa, OJIEMHOBas KHCJIOTA, CTEapHHOBAs KHUCIIOTA, TJIIOKO3a,

bpyKTO3a, Kpaxmall, LeJTI0I03a, TITULUH)

2.2

CdopMupoBaHHOCTh YMEHHI XapaKTEPU30BaTh COCTaB, CTpOeHUE, GU3HUUECKUE 1
XMUMHYECKHUE CBOWMCTBA THUINYHBIX HpCI[CT&BHTCJIGI’I Pa3JIMYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPOIUIICH, alleTHIICH, OyTaTueH-
1,3, metunOyraauen-1,3, 6eH3071, METaHOJI, 3TAHOJ, STUJICHTJIUKOJIb, TJIULEPHUH,
dbeHon, aneranabAeTU]l, MypaBbHHAs M YKCYCHas KHCIOTHI, TJIIOKO3a, Kpaxmall,

LIEJUTI0JI03a, AMUHOYKCYCHas KUCJIOTA)




23

24

CchopMUpOBaHHOCTh YMEHHS WILTIOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEKIY
TUMUYHBIMU TPEICTaBUTENSIMU PA3JIUYHBIX KJIACCOB OPraHUYECKUX BEILECTB
YPaBHEHUSMU COOTBETCTBYIOIIUX XHMHYECKUX PEAKIHI C HCIOJIb30BaHUEM
CTPYKTYPHBIX (popmMyII

ChopmMHupoBaHHOCTH YMEHHUSI XapaKTepU30BaTh HCTOYHHUKH YTIEBOIOPOJAHOTO
Celpbsi (HE(Th, TPHUPOAHBIN Ta3, yrojib), CHOCOOBI WX TepepaboTKu U

IIPAKTUYECKOE IIPUMEHEHHUE MPOTYKTOB NepepadbOTKH

XUMHS U KU3Hb. PacuyéThl

3.1

CdopmupoBaHHOCTH YMEHHUH BIA/I€Th CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX

Hay4YHOr'O0 II03HAHMS, MCMOJIb3YEMBIX B XHMHUM IPU HM3YYEHUM BEIIECTB M
XUMUYECKUX SBJICHUI (mabmronenue, HU3MEpPEHHE, SKCIEPUMEHT,
MOJICJIMPOBAHNUE), UCTIOJIB30BATh CHCTEMHBIE XUMUYECKUE 3HAHUS JJIs IPUHATUS
pEeLIEHNI B KOHKPETHBIX JKM3HCHHBIX CUTYalMIX, CBA3aHHBIX C BEIIECTBAMU U UX

MNPUMCHCHUEM

3.2

ChopmupoBaHHOCTh YMEHUI COOMIOIATh MpaBUiIa TMOJIH30BAHUS XUMHUYECKOU
nocyzoi u j1abopaTopHbIM 00OpYAOBaHHEM, a TaKXke IMpaBHiia OOpalIeHHUs C
BEILIECTBAMH B COOTBETCTBUH C MHCTPYKIIUSMH I10 BBITIOJHEHHUIO JIA0OPATOPHBIX

XUMHNYCCKHUX OIIBITOB

33

3.4

ChopMUpOBaHHOCTh YMEHHMH IUIAHHUPOBATH M BBIIOJHATH XMUMHUYECKHN
SKCIIEPUMEHT (MpPEBpAlllEeHUs] OpraHMYeCKUX BELIECTB IpPH HarpeBaHuw,
NOJyYeHHE OSTWIEHAa U H3yYEeHUE €ro CBOMCTB, KAayeCTBEHHbIE pEaKIUU
OpPraHMYECKUX BEIIECTB, JeHAaTypalus OEJIKOB NpU HAarpeBaHUH, ILIBETHBIE
peakuuu O€lKOB) B COOTBETCTBHM C INpaBUIaMM TEXHHUKH O€30MACHOCTH IpH
oOpalleHnN ¢ BEIIECTBAMHU U Ja0OPAaTOPHBIM 00OpPYIOBAaHHEM; IPEACTaBIATH
pe3yabTaThl XMMHUYECKOTO JKCIepUMEeHTa B (opMe 3amucu ypaBHEHUI
COOTBETCTBYIOIMX peakuuid U (OpMYIHPOBATh BHIBOJBl HAa OCHOBE OSTHX

pe3yJIbTaToB

ChopMupoBaHHOCT, YMEHUW MPOBOJUTH BBIYUCICHUS 10 XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA WU MPOIYKTa
peaKkiuu Mo HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOTHBIX

BCIICCTB WJIK TPOAYKTOB peaKLII/II/I)

3.5

CchopMUpOBaHHOCTb yMEHUH KPUTHYECKH aHAJIU3UPOBATh XHUMHUYECKYIO
MHPOPMALIMIO, TOJY4YaeMyl M3 pPa3HbIX MCTOYHHKOB (CPEICTBa MacCOBOM

nHpopmaruu, cetb THTEpHET U apyrue)

3.6

CdopmupoBaHHOCTH yMEHU co0mroaaTh npaBuia 9KOJIOTUYECKU
1[e1eco00pa3HOro MOBENEHUS B OBITY M TPYAOBOM AESITEIBHOCTH B LENSIX
COXpaHEHHUsI CBOETO 3JIOPOBBSI M OKPY)KAIOLIEH MPUPOIHOW CpeIbl, 0OCO3HABATE
OTMAaCHOCTh BO3ACUCTBUS HA YKUBBIE OPTaHU3MBI ONPEAEIEHHBIX OPraHUYECKHX

BELIECTB, MOHMMass cmblca mokazarens IIJIK (mpemensHO gomycTumoi

D



KOHIIGHTPAllMM), TOSACHATH HA TpUMepax CHOCOObl  yYMEHBIIEHUS H

MIPEIOTBPALICHHS UX BPEITHOTO BO3/IEUCTBUS HA OPTaHU3M YelloBeKa

11 KJIACC

Koxa
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CPpeaHEro 001ero 00pa3oBaHus

1

TeOpeTI/I‘ICCKI/Ie OCHOBBI XMMHUH

1.1

1.2

1.3

Bnanenue CHCTEMOM XUMHYECKUX 3HAHMH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIATAIOIINE TOHATHS (XMMHUYECKHH JJIEMEHT, aToOM, OJJICKTPOHHAsS
oboyiouka aroma, s-, p-, d-DJIEKTPOHHBIC OPOWTAM AaTOMOB, WOH, MOJICKYJa,
BAJICHTHOCTD, BJIGKTPOOTPI/IIIB.TCJII)HOCTI), CTCIICHb OKHCJICHUA, XUMHWYCCKaA CBA3b,
MOJIb, MOJISIPHAsE Macca, MOJIIPHBIH O0BEM, KpPHCTAIMYECKAs PEIIéTKa, TUITBI
XUMUYECKUX  peakuuid  (OKUCIHMTEIbHO-BOCCTAHOBUTENIBHBIC, 9JK30- U
OHIOTEPMUYCCKUE, pEaKIUd HWOHHOTO OOMEHa), pacTBOp, DIEKTPOJUTHI,
HeBJIeKTpOJII/ITBI, BHGKTpOJII/ITI/I‘-ICCKaSI Jucconuanus, OKHUCJIHUTECIIb,
BOCCTAHOBHUTEb, CKOPOCTh XMMHYECKOW pPEaKIMH, XHUMHUYECKOE pPaBHOBECHE),
TEOPHH W 3aKOHBI (TEOPHUS DJICKTPOIMTHYECKOW mauccormarnuu, [lepuoaudeckuit
3akoH J{.M1. MenneneeBa, 3aKOH COXpaHEHMsS MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMUH, PAKTOJIOTHICCKUE CBEICHUS O CBOMCTBAX, COCTaRBE,
MOJTy4YeHUHU M 0€30IaCHOM UCTOJIb30BaHUH BaXKHEUIITNX HEOPTAHUYECKUX BEIECTR

B 6I>ITy u HpaKTI/I‘leCKOI‘/JI ACATCIIBHOCTH YCI0BCKA

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ BBISABJIATE XapPAaKTCPHBIC IIPU3HAKH U B3aUMOCBA3b

HN3YUCHHBIX HOHSITI/II)i, MNPUMCHATE COOTBCTCTBYIOIIHUEC TIOHATUA IIPU ONHMCAHHUU
CTPOCHUA H CBOICTB HCOPraHNYECKUX BCIICCTB MU HUX npeBpameHI/Iﬁ; BBIABJIATH
B3aUMOCBS3b XHMHYECKUX 3HAHUM C TOHSATHUSIMH U MNPEACTAaBJICHUAMU OPYTUX

C€CTCCTBCHHOHAYYHbIX TPCAMCTOB

Brnaagenne oCHOBHBIMH METOJaMU HAay4YHOI'O NO3HAHUA BCHICCTB U XUMHUUYCCKUX

SIBIICHUI (Ha6J’IIOIIeHI/Ie, HU3MCPCHUC, SKCTICPUMCHT, MOI{CJ’II/IpOBaHI/Ie)

1.4

CdopMHUpOBaHHOCT, YMEHUH OMpPENeisITh BaJCHTHOCTh M CTETIICHb OKHUCIICHUS
XUMHUYECKUX HJIEMEHTOB B COEIMHEHUSAX PA3IMUYHOIO COCTaBa, BUJ XUMHUECKOU

CBs3M (KOBaJCHTHAs, HOHHAs, METAJUIMUECKast, BOJOPOAHAS) B COETUHEHUSIX, TUI
KPUCTAJUITMUECKON PEeIIETK KOHKPETHOIO BEIIEeCTBAa (aTOMHas, MOJIEKYJsIpHas,

HOHHAasd, MeTaJ’IJ’II/I‘-ICCKa}I)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ ONPCACIIAThL XapaKTEep CpCAbl B BOAHBIX PACTBOpAX

HCOPTaHUYCCKUX COeIUHEHUI

1.6

CchopMupoBaHHOCTb YMEHHS KJIACCH(PULIMPOBATh XUMHUECKHE PpEAKLIUH I10

pa3IMyYHBIM IIPU3HAKaM (YHCIIY ¥ COCTaBY pEarupyrolux BEeIECTB, TENJIOBOMY




s dekTy peakiuu, I3MEHEHHUIO CTETICHEH OKUCIICHUS JJIEMEHTOB, 00PaTUMOCTH

PEaKIINY, YIaCTHIO KaTajan3aTropa)

1.7

ChopMupoBaHHOCTh YMEHHUH COCTABIATH YPAaBHEHHS PEAKIIUN Pa3IHUHBIX TUIIOB,
NOJHbIE M COKpAIIEHHBIE YPABHEHUS peakUuil MOHHOTO OOMEeHa, y4uThIBas

YCJIOBUA, IPU KOTOPBIX 9TH pCaAKIIMKU UAYT JO KOHIA

1.8

ChopMupoBaHHOCTb ~ yMEHHH  NPOBOAWUTH  pEAKUMM, IOJATBEPKIAIOIINe
KAUECTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHWYECKUX BEILIECTB, PACIO3HABAThH
OIBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPIAaHUYECKUX

BCIICCTB

1.9

1.10

2.1

ChopMupOBaHHOCT, ~ YMEHUH  pacKphIBaTh  CYINIHOCTh  OKHCIIUTEIHHO-
BOCCTAaHOBUTENIBHBIX PEAKIUil MOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOTO OanaHca

ATUX peaKIui

ChopMHUPOBAaHHOCTh YMEHHH OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOMN
PEaKIMK OT Pa3IMYHBIX (PaKTOpOB

CdopMHUpOBaHHOCT, YMEHUH OOBSACHATH XapaKTep CMEIICHHUS XHUMHUYECKOTO
paBHOBECHS B 3aBUCUMOCTH OT BHEITHEro Bo3nencTBus (nmpunuu Jle larense)
OO0m1as 1 HeOpraHu4ecKas XUuMus

CdopmupoBaHHOCTH YMEHUN pacKpbIBaTh cMBICH [leproamaeckoro 3akona J[. M.
MeHeneeBa u AEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOUTYIO, OOBSICHUTEIBHYIO U

MMPOTHOCTHYCCKYHO Q)YHKI_II/II/I

2.2

ChopMHUPOBAHHOCT YMEHHMM XapaKTEPU30BATh AJIEKTPOHHOE CTPOCHUE ATOMOB
XUMHUYECKUX 3JIeMEeHTOB 1—4 nepuoaoB Ileprnoanyeckoit CUCTEMbI XUMUUYECKUX

anemenToB J[.W. MeHnzaeneeBa, UCHONB3ysl MOHSATUS «S-, p-, d-DIEKTPOHHBIE
opOuTaINY, «IHEPTETUIECKHUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH U3MECHECHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M HMX COCIWHECHHMH IO MEepUoiaM M TpyIaM

[Tepnoanueckoi cucteMbl XuMudeckux 3semenToB .M. Menaeneena
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ChopMupoBaHHOCTh YMEHUH XapaKTEPHU30BaTh (OMMCHIBATH) OOIINE XUMUIECKHE
CBOMCTBA HEOPraHMYECKHMX BEILIECTB pa3JIMYHbIX KJIACCOB, MOATBEPKIATH
CYILLIECTBOBAaHHE T'€HETUYECKOW CBSA3M MEXJIy HEOPraHMYeCKHMMH BEIIECTBAMHM (

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYIOIINX XUMHUYCCKUX peaKHI/Iﬁ
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CdopMHupoBaHHOCTH YMEHUN yCTaHABIUBATh MPUHAAJICKHOCTH HEOPTAHUYECKUX
BEUIECTB II0 MX COCTaBy K OIpeneiaéHHOMY Kiaccy (Tpymnmne) COeIUHEHHM
(mpocThie BelIECTBAa — METaNIbl U HEMETaJUIbl, OKCHJbI, OCHOBAaHUS, KUCIIOTHI

am(oTepHbIe THIPOKCHIBI, COJIH)

2.5

ChopMupoBaHHOCTb YMEHHUH HCIIOJIB30BaTh XHUMHUYECKYIO CHUMBOJMKY IS
coctaBieHUs] (OpMyJ BEIIECTB UM ypPaBHEHMH XUMHUECKUX PpEaKIHid,
cucremaruyeckyro HomeHknarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS

OTJIEJIbHBIX HEOPTraHMUECKUX BEIIeCTB (YrapHblil ra3, yrieKuciblii ra3, aMMHax,

raiiéHasl U3BeCTb, HeTall€Has U3BECTb, IMTHEBAS COJA, IUPUT U APYTHUE)




2.6

2.7

CdopMupoBaHHOCTH YMEHUN XapaKTEPH30BATh (OMHUCHIBATH) OOIINE XUMUIECKUE
CBOICTBa HEOPraHMYECKHX BEIIECTB Pa3IUYHBIX KJIACCOB, MOATBEPKIATh
CYILIECTBOBAaHHE T'€HETUYECKOM CBS3M MEXAYy HEOPraHM4eCKHMMH BEIIECTBAMH (

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKLII/Iﬁ

ChopMHpOBaHHOCT, YMEHUH IUIAHUPOBATH M BBINOJHATH XUMUYECKUI
AKCIEPUMEHT (pa3loKeHUE MEPOKCUAA BOAOPOa B MPUCYTCTBUU KaTaau3aTopa,
ONpEAEIEHUE Cpellbl PAacTBOPOB BELIECTB C IIOMOIIBI0 YHUBEPCAIBLHOTO
MHAMKATOPA, BIUSHUE PA3TUYHbIX (DAKTOPOB HA CKOPOCTh XUMHUECKON peaKIIuu,
peakuu MOHHOrO0 OOMEHa, KauyeCTBEHHBbIE peaklMu Ha cyibdar-, kapOOoHAT- ¥
XJIOPUA-aHUOHBI, HA KATUOH aMMOHHSI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10
teMam «Metame»y U «Hemetamey) B COOTBETCTBUM C MPABWIAMH TEXHUKU
0e30MacHOCTH MPH 0OpaIeHUH C BEIIECTBAMU U JIAOOPaTOPHBIM 000pYyA0BAHUEM;
MPEJCTaBISITh PE3yNbTaThl XUMHUECKOTO JKCIepuMeHTa B QopMme 3amucu
YpaBHEHU COOTBETCTBYIOIINX PEaKIUi M (OPMYITHUPOBATH BBIBOJBI HA OCHOBE

OTHX PE3YJIbTaTOB

2.8

2.9

CdopMupoBaHHOCT, YMEHUH COOIIIOJIATh MpaBWIA TMOJIB30BAHUS XUMUYCCKOM
nocyaoid u j1abopaTopHbIM 00OpYyAOBaHHEM, a TaKXe IMpaBHia OOpalleHUs ¢
BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIIMSIMH T10 BBIITOJIHEHUIO J1a00paTOPHBIX

XUMHNYCCKUX OIIBITOB

ChopMHpOBaHHOCT,  YMEHHH  XapaKTepHU30BaThb XUMHUYECKHE IMPOIIECCHI,
JIeKAIIMe B OCHOBE MTPOMBIIIUIEHHOTO MOTYYEHHUsI CEPHOM KUCIIOThI, aMMHaKa, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX U

9KOJOTHUYCCKUX np06J1eMax XUMHYCCKOTO ITPOU3BOACTBA

3.1

XUMMSA U KU3HL. PacuéThl

CdopMHupoBaHHOCTH  MPEACTABICHHM O  XUMHUYECKOH  COCTaBISIOLIECH
€CTECTBEHHOHAYYHOM KAPTUHBI MHpA, POJIM XHUMUU B TMO3HAHUM SIBJICHUI
Opuponbl, B (OPMUPOBAHUM MBIIUICHUS W KyJbTYpbl JIMYHOCTH, €&
(GYyHKIMOHATIBHON TPAaMOTHOCTH, HEOOXOAMMOW ISl PEIICHUS MPAKTHUYECKUX
3alad U DKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 370POBBIO U

MIPUPOIHOM cpefie

3.2

ChopMHpPOBAaHHOCTh YMEHHM KPUTHYECKH AaHATU3UPOBATh XUMHUYECKYIO
UHPOPMALIMIO, TOJY4YaeMyl U3 pa3HbIX MCTOYHHKOB (CpEICTBA MacCOBOM

KOMMYHUKAIINH, CeTh VIHTepHET U ApyTHE)
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CdopMupoBaHHOCTH YMEHHI coOmo1aTh MpaBwiIa 3KOJIOTUYECKH
[[e1eCO00Pa3HOro0 TOBENEHUST B OBITY U TPYIOBOW JIEATENHHOCTH B IIENAX

COXpaHEHUs CBOETO 3/10POBBS U OKPYIKAOIIEH MPUPOJHOM CpeIbl

3.4

Oco3HaBaTh ONACHOCTH BOSI[CﬁCTBHSI Ha J>XUBBIC OPraHU3MbI OHpeI[CJ'IéHHBIX

BellecTB, MoHUMas cMbich mokasarens [1/IK, moscHsAT, Ha mpuMepax crocooO:

-

-

D,



YMCHBIICHUA W HOPCAOTBPALICHUA HX BPCIAHOIO BOSHGﬁCTBHﬂ Ha OpraHusm

YCJIO0BEKa

3.5

ChopMHpOBAaHHOCT, YMEHUH TMPOBOAWTH BBIUYUCIICHUS C HCIIOIH30BAHHEM
MOHSTHS «MaccoBas J0JIs BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHUM T'a30B
PU XMMHYECKHUX PeaKIMIX, MacChl BellecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM 00BEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUU
BEIIIECTB, TEIUIOBOTO 3P eKTa peakliu Ha OCHOBE 3aKOHOB COXPaHEHHSI MaCChI

BCIICCTB, NIPEBPALICHUA U COXPAHCHUA DOHEPTUU




IMPOBEPAEMBIE QJIEMEHTBI COAEP) KAHUSA

10 KJIACC

Kon

IIpoBepsieMbIi 31eMEHT COACPKAHUS

1

TeopeTI/I‘IeCKI/Ie OCHOBBEI OpraHI/I‘IeCKOﬁ XHUMHHU

1.1

Hpe,[[MeT OpFaHquCKOﬁ XUMHU: €€ BO3HHMKHOBCHHC, Pa3BUTUC U 3HAYCHHUC B IMOJIYYCHUU
HOBBIX BCHICCTB H MATCPHUAJIOB. TeOpI/IH CTPOCHUA OPraHNYCCKUX COCI[I/IHCHI/Iﬁ A M.

BbytnepoBa, €€ OCHOBHBIE I1OJIOKEHUS

1.2

CrpykrypHble (QOpMYIBI OPraHUYECKUX BeIIeCTB. [ oMoorusi, u3oMepus. XuMUYeCKas
CBSI3b B OPraHMYECKUX COCIMHEHUSX — OJMHApPHbIE M KpaTHble cBs3u. [IpencraBnenue

KJ'IaCCI/I(bI/IKaHI/II/I OpraHN4YCCKHX BCIUICCTB

1.3

Homenknatypa opraHuyeckux coeIMHEHUH (cucTeMaTHuecKasl) U TpUBUAJIbHbIC HA3BaHUS

Ba)XKHEHIITNX HpeﬂCTaBHTeHeﬁ KJIaCCOB OPraHM4YC€CKHX BCIICCTB

2.1

2.2

YrieBoaopoibl

AJNKaHBL: COCTaB M CTPOCHHE, TOMOJIOTMYECKUH pAx. MeraH m 3TaH — mpocTeiimune
NPEJCTaBUTENIN aJKAaHOB: (PM3MUECKUE U XUMHMUYECKHE CBOWCTBA (pEakUu 3aMeIleHUs U
TOPEHMS), HAX0KJIEHUE B IPUPOJIE, ITOJIyYEHUE U IPUMEHEHHE

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN PsAll. DTHWIEH U MPONWIEH — IPOCTEUINE
IIPEJICTAaBUTENIN AIKEHOB: (PU3NUECKHE U XMMUUYECKHE CBOMCTBA (pEeaKLMK FMIPUPOBaHUS,

raJIOr¢cHUpOBaHud, THApPATALIUN, OKUCIICHUA U HOJII/IMepI/ISaIII/II/I), MOJIYUYCHHEC U ITPUMCHCHUEC
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Ankanuensl: OytaaueH-1,3 u merunOyramueH-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKUE

CBOMCTBA (peaKI_II/IH HOHI/IMepI/ISaHI/II/I). HonyquI/Ie CHUHTCTUYCCKOI'O KaydyKa U pC3UHBI
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2.5

ANIKMHBI: CcOCTaB H OCOOEHHOCTH CTPOCHUA, TOMOJIOTHYSCKHI pAA. AHGTI/IJ'ICH -
HpOCTCﬁMHﬁ ONpeACTAaBUTCIIb AaJIKMHOB: COCTaB, CTPOCHHC, (I)I/I3I/ILIGCKI/IC n XUMHYCCKHC
CBOMCTBA (peaKI_II/II/I TUAPHUPOBAHUS, TAJIOTCHUPOBAHUS, THApATAllUH, I‘OpeHI/ISI), MMOJIYyYCHHC

U IPUMEHEHUE

Apenbl. benson: cocrta, cTpoeHue, (U3MUECKHE W XUMUYECKHE CBOWMCTBa (peakiuu
raJIOr€HUPOBAHUS U HUTPOBaHMSI ), IOJy4YEeHUE U TpUMEHEeHHe. Toayoul: cocTaB, CTpOEHHE,
¢u3nueckue W XMMHUYECKHE CBOICTBa (peaklUuu TajJOreHUPOBAaHUS U HHUTPOBAHUS),
[IOJIydYeHUE U TpUMeHeHue. TOKCHYHOCTh apeHoB. I'eHeTHdeckass CBS3b MEXAY

YIII€BOAOPOJaMHU, NPUHAMICKAIIUMHA K pa3JIMYHbIM KJIacCaM

2.6

[TpupoaHble MCTOYHUKU YTIIEBOJOPOJOB. [IpuponHbId ra3 M HOMyTHBIE HE(TSHBIE Ta3bl
Hedts m e€ mnpoucxoxnenue. CrocoObl mepepabOTKu HepTH: TEperoHka, KpPEeKHHT
(TepMHUUeCKHi, KaTaJUTHYeCKui), muponu3. IlpogykTel mnepepaboTku HedTH, HX
MPUMEHEHWE B TMPOMBIINUIEHHOCTH U B ObITy. KaMmeHHBI yromp W TPOAYKTHl €ro

nepepadoTKu

KI/ICJ'IOpOI[COI[ep)KaH_II/Ie OpraHn4YCCKUC COCAUHCHUA

3.1

Hpe,[[CJIBHLIC OOIHOATOMHBIC CIIHUPTHI. MeTtaHoa M 3TaHON: CTPOCHUC, (I)I/I3I/I"IeCKI/Ie n

XHMHYECKHE CBOMCTBA (peaKHI/II/I C AKTUBHBIMH MCTA//IaMH, TaJIOTCHOBOAOPOJaMHU,

ropeHue), NMpuMeHeHne. BojaopoaHble CBS3M MEXKIy MOJEKyJIaMH CIUpTOB. [lelicTBue




3.2

METaHOJIa U 3TAHOJIa Ha OPTraHu3M YesoBeKka. MHOT0aTOMHBIE CIIUPTHI. DTHIICHIIIUKOIb U
[NIMLIEPUH: CTpOeHHe, (QU3NYECKHe U XUMHYECKHE CBOWMCTBAa (B3aUMOJCHCTBUE CO
IIEJIOYHBIMH METaJlJIaMH, KaUeCTBEHHAsl PEaKIlHsl HA MHOTOaTOMHBIE ciUpThI). JleiicTBue Ha

OpraHu3M 4€JIOBCKaA. HpI/IMeHeHI/Ie NIMOCPUHA U STUJICHTJIMKOJIA

denoi: CTPOCHUC MOJICKYJIbI, (1)I/I3I/I‘IGCKI/Ie 1 XUMHYECKHE CBOMCTBA. TOKCUYHOCTD (1)CHOJ'Ia.

[Tpumenenue peHona
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Anpaerunpl M KeToHBL. DopmanbAerui, aneTalbIeTUl: CTPOCHHE, (QU3UYECKHE U
XUMHUYECKHE CBOMCTBA (PeaKklui OKUCIECHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIIUN),

MMOJIYYCHUC U IIPUMCHCHHUC
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OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHas W YKCYCHasi KHCIJIOTBI
cTpoeHue, (U3NYEeCKHe M XUMHUYECKHE CBOMCTBa (CBOMCTBA, OOIIHME IS Kiacca KHUCIIOT
peakius dTeprUPUKaINN ), TOTyYeHHEe U npruMeHeHne. CTeapuHOBas ¥ OJICHHOBAST KUCIIOTHI
KaK MpeAaACTAaBUTECIN BBICIIHUX Kap6OHOBBIX KHUCJIOT. MbIIa KaK COJIM BBICIIIHNX Kap6OHOBBIX

KHCJIOT, UX MOIOIIEE ACUCTBIE

o

3.5

Crnoxable dQUPBl KaK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['MApPONU3 CIOXKHBIX 3(PHUPOB

Kupsl. 'maponus xupos. [Ipumenenue xxupoB. buonoruueckas posb KUPOB

3.6

4.1

VYTrieBoibl: cocTaB, KiIacCu(PpUKaIMs YIJIeBOIOB (MOHO-, IU- U TIoJiMcaxapubl). [ mroko3a —
MpocTeHIUid  MOHOCaxapua: OCOOEHHOCTH CTPOEHHS MOJEKyINbl, (u3nueckue u
XHUMHUYECKHEe CBOMCTBa (B3auMozeiicTBue ¢ ruapokcuaom Meau(Il), okucnenne ammuauHbIM
pactBopoM okcuaa cepedpa(l), BoccraHoBiieHHE, OpOKEHUE TIIIOKO3bI), HAXOXKICHHUE B
[pupojie, TNpUMEHEeHHe, Ouosornyeckas poib. DorocuHre3. Ppykro3a Kak H30MEp
rIoKo3bl. Kpaxman u nestosno3a Kak NpupojHble nonumepbl. CTpoeHue Kpaxmana U
nesroso3sl. dusnyeckue U XMMHUUYECKUE CBOMCTBAa Kpaxmaia (THAPOJIM3, KaueCTBEHHAs

PeaKIHsI C UOJIOM)
A3zoTcoaeprkalire opraHuuecKue CoOeIMHEHMS

AMUHOKHUCIIOTHI KaKk aM(OTEpHbIe OpraHudeckue coennnenus. dusnueckrue 1 XUMUYECKUE
CBOMCTBAa aMUHOKUCIIOT (Ha IpuUMepe MHLKHA). bruongornyeckoe 3Ha4eHrEe aMUHOKHUCIIOT.

IlenTuasl

4.2

benkn xak IPpUPOAHBIC BBICOKOMOJICKYJIAPHBIC COCIWHCHMA. HepBI/I‘IHaSI, BTOpHUYHAsA U
TPETUYHAA CTPYKTypa 0cKoB. XHMMHUYECKHE CBOICTBa OEIKOB: TUAPOJIN3, ACHATypalusd,

KauCCTBCHHBIC PCAKIIUN HA OcKH

5.1

BBICOKOMOJICKyJI}IpHBIC COCAMHCHUA

OCHOBHbIE MOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMED, IMOJIHUMEp,
CTPYKTYPHOE 3BE€HO, CTETICHb TIOJTMMEPHU3AIINH, CPEAHSS MOJICKYJIsspHas Macca. OCHOBHBIE
METOABl CHHTE3a  BBICOKOMOJICKYJISIPHBIX  COCAMHCHHM —  TOJUMEpU3aIus |

IIOJIMKOHACHCAa s
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BKCHepI/IMeHTaJ'IBHI)Ie MCTOABI M3YUCHHA BCHICCTB U HX npeBpameHI/Iﬁ: O3HAaKOMJICHHUE C

o6pa3uaMH NpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAayYYKOB. HOJ'IyLICHI/Ie

CUHTETUYECKOTO KaydyKa U pe3UHbI




11 KJIACC

Kox

IIpoBepsieMblii 3J1eMeHT COAeP:KAHUS

TeopeTnyeckue OCHOBbI XUMUU

1.1

XuMHuecKkuil anmemMeHT. AToM. Sapo aroma, H30TONBL. DIEKTPOHHAs 000JIOUKA.

DHepreTuyeckue YpOBHH, MOJYypOBHU. ATOMHBIE OpOWUTaIH, S-, p-, d-IJEMEHTHI.

OcoOeHHOCTH pacrpelielieHus AJIEKTPOHOB MO OpOUTaIsiM B aTOMax 3JEMEHTOB MEpPBbIX

Y4eTHIPEX EPUOJI0B. DIEKTPOHHAS KOH(PUTYpPAIUS aTOMOB

1.2

1.3

Ilepuonuueckuit 3akoH u Ilepuonuueckas cucteMa XuMu4eckux a3yemeHToB J[.U.
MenneneeBa. CBsi3b MEpPUOIUYECKOrO 3akoHa U Ilepuonnyeckoi CUCTEMbl XUMHUYECKHX
aneMmenToB J[.1. MenzeneeBa ¢ COBpeMEHHON TEOPUEN CTPOEHUSI aTOMOB. 3AKOHOMEPHOCTHU
W3MEHEHHUS! CBOMCTB XMMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX MMM TPOCTHIX U CJIOKHBIX

BCUICCTB IIO I'PpYIIIIaM A IICPHUOJaM. 3HaueHHne MNEpUOANYICCKOIo 3aKOHA B Pa3BUTUN HAYKHU

Crpoenue BemiecTBa. XHUMHYecKas CBsI3b. Buabl XHMHUYECKOH CBs3u (KOBaJEeHTHas
HEeNoJsipHass M TOJIIpHAsi, HMOHHAs, MeTajuinyeckas). VOHBI: KaTHOHbI M AHUOHBIL.
Mexanu3mbl 00pa3oBaHHs KOBAICHTHOH XUMHYECKOW CBSI3M (OOMEHHBIM W JIOHOPHO-

aKIenTopHbIi). BogopoaHas cBs3b

1.4

BaneHTHOCTb. BHCKTpOOTpI/IHaTCHBHOCTB. CreneHb OKHCIICHHS

1.5

BemiectBa MONEKYJISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THMbBl KPUCTANIMYECKUX PEIIETOK. 3aBHCHUMOCTh CBOMCTBA BEIECTB OT THII
KpucTauinueckoi pemérku. [lonsaTie o nucnepcHpIX cuctemMax. MICTUHHBIE U KOJIOUIHBIE

pactBopbl. MaccoBasi 10J1s BELIECTBA B paCTBOPE

1.6

Knaccugukamms HeopraHudeckux coequHeHnii. HoMeHknaTypa HeopraHm4ecKiX BEIIECTB

1.7

Xumnueckas peakuus. Kiaccupukanuss XAMHYECKUX PpEAKIUid B HEOPTaHUYECKOH U
OpraHMYeCKOM XUMHUH. 3aKOH COXPAHEHHS MacChl BEILECTB, 3aKOH COXpPAaHEHUS H

MNpEeBpaICHUA SOHCPIruu P XUMHUYCCKUX PCAKIUAX

1

1.8

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT Pa3INYHbIX (haKTOPOB

1.9

1.10

OOpatumblie peakiuu. XUMHUYECKoe paBHOBecHe. DakTOphI, BIMSIONINE HA COCTOSHUE
xumuueckoro paBHoBecus. [Ipuanun Jle [latense

SJICKTpOHI/ITI/I‘{CCKaSI JAUCCOoLManus. CunbHBIE U cla0bie OJICKTPOJIUTHI. Cpez[a BOJIHBIX

pacTBOpPOB BCHICCTB: KUCJIIAA, HeﬁTpaHBHaH, menogyHas. Peakiimu HOHHOTO oOmeHa

OKHCIUTEIBHO-BOCCTAaHOBUTEILHBIC pcakuuu

Heoprannueckas xumust

2.1

Hewmerannsl. [Tonoxenue HemeTamwioB B [lepruoauyeckoil CUCTEME XUMHYECKUX AJIEMEHTOB
.. MenneneeBa u 0COOCHHOCTH CTpOEHHUs aTOMOB. Du3nyeckne CBOWCTBA HEMETAILTIOB.

Annotponus HEMETaIOB (Ha MpUMepe KUCIIOPoa, cephl, pocdopa u yriaeposa)

2.2

XWMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, CEphl, a30Ta, ¢ocdopa,
yIaepoaa W KPEeMHHS) MU HMX COCIWHEHUH (OKCHIIOB, KHCIOPOACOICPIKAIIMX KHCIOT,

BOJIOPOJIHBIX coequHeHui). [IpuMeHeHne BaxHEHIIINX HEMETAJUIOB U UX COECIMHEHUN
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Meramnsl. [Tonoxenue metaiuios B [lepuoanueckon cucreMe XMMUYECKUX 3i1eMeHToB J1.1.
MenneneeBa. OCOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK aTOMOB MeTaylioB. O0mue
¢usnueckue cpoiictBa MeTawioB. CIUIaBbl  METaIOB. DJIEKTPOXUMHUYECKUH  psf

HaIPSKEHUN METAJIOB

XWMHYECKHE CBOWCTBA BAXKHEUIINX METAUIOB (HATPHWM, KaJWW, KaJdbIlMH, MAarHuu,
ATFOMUHHH, TUHK, XPOM, KeIe30, MEJlb) U UX coeArnHeHn. OOIIIe Croco0bI MOTydYeHHUs

MCTAJJIOB. HpI/IMCHeHI/Ie MCTAIJIOB B GBITy U TCXHHUKC

2.5

I'eneTnyeckas CBA3b HCOPTaHNYCCKUX BCHICCTB, IPUHAIJIC)KAINUX K PA3JIMYHBIM KJIaCCaM

XUMHS U )KU3HDb

3.1

3.2

Ponp xumun B o0ecriedeHuN 3KOJIOTMUYECKOM, SHEPTeTUUECKON 1 MUIIEBOM 0€30MacHOCTH,
pa3BUTUM MeAUIUHBL. [loHsATHE O HAay4YHBIX METOJax MO3HAHUS BEIIECTB M XUMHUYECKHU
peaxkuui

[TpeacraBnerus 00 0OMIMX HAYYHBIX IPUHITUIIAX MPOMBIIIJICHHOTO TOJTYYCHHS BaKHEHIITNX
BeIIECTB. YeJIOBEK B MUPE BEUIECTB U MATEPUAJIOB: BAXKHENIIIUE CTPOUTEIBHBIE MATEPUAJIBI,
KOHCTPYKLMOHHBIE MAaTePUAJIbI, KPACKH, CTEKIIO, KEpAMUKA, MAaTEPUAIIbI JIJIS1 SJIEKTPOHUKH,

HaHOMATCpHaJibl, OPraHU4CCKNC 1 MUHCPAJIbHBIC y,I[O6p€HI/I${
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Xumusd u 3J0pPOBLEC YCJIOBCKA: IIpaBHJIa HCIIOJIL30BAHHA JICKAPCTBCHHBIX IIPCIIapaToB,
ImpaBujIa 0€30I1aCHOTO HCIIOIL30BAHUS nperapaToB OBITOBOM XHMHH B HOBCGI[HGBHOP’I

KHU3HHU

YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

O. C. I'abpuensn, U. I'. Octpoymos,C. A. CnaakoB. Xumust 10 kinacc. YueOHUK 6a30BbIN ypoBeHb. M:

[Ipoceemenue, 2025

O. C. T'abpuensn, U. I'. Octpoymos,C. A. CnaakoB. Xumus 11 knacc. YueOHUK 6a30BbIi ypoBEeHb. M:

[Ipocsemienue, 2025

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

bank 3amanuii 1y1st TEKyIIETo OlEHUBaHUS 110 yaeOHOMY mpenmMeTy «Xumus» (2024r.)

MeTtoau4deckuii keiic. Xumus v )ku3Hb. Xumus. 10-11 kmaccst (2024 1.)

MeTtoauueckwii keiic. CkopocTh xumuueckoit peakuuu. Xumus. 10-11 xmacesr (2024 r.)

Metonuueckuii keiic. Knaccupukanus xumuyeckux peakuuit. Xumus. 10-11 xmacesr (2024 r.)

[IpakTnueckue (;1abopaTopHbie) pabOTHI 10 yueOHOMY mpenmMeTy «Xumusi». 8-11 kmacest (2024 r.)

Metoauueckue pekomeHanuu. CucTemMa OLeHKU JTOCTHKEHUH TNIAHUPYEMBIX IPEIMETHBIX PE3YJIHTATOB

ocBoeHus yuebHoro npeameta « Xumusi». 10-11 kmaccesr (2024 r.)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://myschool.edu.ru/
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