MyHuuunanbHoe GroukeTHOE 00111e00pa3oBaTe/ibHOe YUPEKACHHUE
«CocHoBckas cpeHss o0ueodpa3oBare/ibHas LIKOJIa»

«PaccmoTpeHo» «CorJaacoBaHo» «Y TBEpPXKAAIO»

Ha 3acedanuu nedazo2uiecko2o cosema 3amecmumens oupexmopa no VBP | upekrop MBOY «CocHoBek:

. COLL»
HpomexeuiRl MBOY «Cocnoscias COLL»
om 29 aszycma 2025¢. e [//7?‘ Ononeea 10. Mﬂapqeﬁxo U.B.

om 29 aeéycma 2025e.
om 29 aezycma 20252. ‘

PABOYAS TIPOTPAMMA
(ID 7579880)

y4e6Horo npeamera «Xumus» (basoBbli YPOBeHb)

nis obyyaroruxes 10 - 11 kaccoB

CocrtaButenb: BoitHoBa MaprHa BukTOpOBHa
yUUTENNb XUMHH

n.CocHoBKa, 2025



HOACHUTEJIBHASA 3AITUCKA

[IporpamMa 1O XUMHUM Ha YpOBHE cpeaHero oOmiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DeaepaibHOrO 3aKoHa OT 29.12.2012 Ne 273-03 «O06
obpazoBanun B Poccuiickoit dDexneparuu», TpeboBaHUN K pe3ybTaTam
ocBoeHUsl (eaepanbHON 00pa30BaTENbHOW MPOrpaMMBl  CpPEIHEro OOIIero
obpazoBanust  (DOII  COO), mnpencraBneHHbix B DepepaabHOM
rocyjapctBeHHOM oOpazoBaresnbHOM craHaapte COO, ¢ yuérom Konuenumu
npernojaBaHus  ydeOHOro mpeaMera «XuMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE TPOrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bociutanuss B Poccuiickon ®enepaumn Ha 1nepuon a0 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMHUH, K ONPEICTICHUIO
oOmelt crpaterun OOy4YeHHs, BOCIHTAHUS U Pa3BUTHS OOyYaroONIUXcCs
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE COCTaBWJIM  KOHUeNnTyadbHble mnosioxkeHus DPIroc COO o
B3aMMOOOYCIIOBJICHHOCTH ILIe€JieH, COJEp’KaHUsl, PE3YJbTaTOB OOY4YeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4aeMOe BBIITYCKHUKaMH
00111e00pa3oBaTeIbHON OpPraHU3alliu, SIBISETCS HEOTHEMJIEMOM YacThl0 HUX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIOIIMM JTAllOM pealu3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPHUCYIIUX
IIEJIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHMs. ODTHU IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJBI, (POPMUPOBAHUS MHPOBO33PECHUS U OOIICH
KyJbTYpPhl 4YENIOBEKa, a TaKKe SKOJOTUYECKH OOOCHOBAHHOIO OTHOIIEHUS K
CBOEMY 37I0pPOBBIO U MIPUPOIHON cpefe. Peanuzyercs xumMuyeckoe 00pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpPEIHEro oO0Iero oOpa3oBaHHs CpPEICTBAMHU
yueOHOTO TmpeameTa «XUMHUS», COJIEpPXKAHUE W TOCTPOCHHE KOTOPOTO
oTpeJieieHbl B MPOrpaMMe M0 XUMHUHU € YYETOM CrenudUKd HayKH XUMHH, €€
3HAYEHUS B TIO3HAHUU TIPUPOJIBI U B MaTEPUATBHOM KU3HH OOIIECTBA, a TAKKE C
yuéToM OOIMX Teie ¢ TPUHIHUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE
COCTOSIHUE€ CHUCTEMBbI CpeAaHero oOmiero oOpasoBaHusi B Poccuiickoii
denepanum.

XUMHSI KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPAeT 0COOYIO POJIb B
COBPEMEHHOM IMBWJIM3AllUM, B CO3JaHWM HOBOW 0a3bl MaTepuaIbHOU
KynbTypbl. OHa BHOCHT CBOMl BKJaad B (OpMHUpPOBAHUE pPAIMOHAIBHOTO
HAyYHOTO MBINUJICHUS, B CO3J]aHUE IIEJIOCTHOTO TMPEACTABICHUS 00
OKPYXKAIOLIEM MHUpPE KaK O €IMHCTBE MNPUPOALI M YEIOBEKa, KOTOpPOE
dbopMupyeTcsT B XMMHUU HA OCHOBE IIOHUMAaHHWS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0o MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBAMH U BO3MOXKHBIMH 00JIaCTSIMU IPUMEHEHUSI.

TecHO B3aUMOJEWUCTBYSI C JPYTMMHM €CTECTBEHHBIMHU HAayKaMU, XHUMHS
CTajia HEOThEMJIEMON YacThI0 MUPOBOU KYJIBTYPhI, HEOOXOJIUMBIM YCIOBHEM
YCHENIHOTO TPYy/Aa U XKU3HHM KaXaoro wieHa oodmiectBa. CoBpeMEHHas XHUMHUS
KaKk HayKa CO3MJaTelibHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HampaBieHa Ha
perieHre ria00ambHBIX MPOOJEM YCTOWYMBOTO pAa3BUTHSA YEJIOBEUECTBA —
CBIPHCBOM, DJHEPreTUYSCKOM, IIHUINEBOM, SKOJIOTHYSCKOW O€30IacHOCTH M
OXpaHbI 3/I0POBBSI.

B cootBeTcTBUMM C 0OOmMUMH TEISIMH M TPUHIIUIIAMUA CPEIHETO OOIIero
oOpaszoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 ximaccel, 6a30BbIi



YPOBEHb W3Y4YE€HUsI) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOIIEKYIbTYPHYIO
MOJATOTOBKY  OOydYaromuxcsi,  HEOOXOJMMYIO UM Ui BBIpAOOTKH
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIIOUEHUS B KU3Hb COIMyMa,
OPOJOJDKEHUs 00pa3oBaHMs B Pa3lMYHBIX 00JacTsIX, HE CBS3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.

CocTrapnsomUMHA  TIpeAMeTa «XUMHUSD» SBISIOTCS 0a30Bble KYpChl —
«Oprannyeckas xumusi» U «OOmIas U HEOpraHWYECKas XHUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIp>KaHUsI KOTOPBIX SBIISIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HaHUI MO0 HEOPraHMYECKON XUMUH (C BKIIFOUEHHEM 3HAHUM U3 001Iei
XUMUH) U opraHnndeckoil xumun. @opmMupoBaHue JaHHOW CUCTEMBbI 3HAHUHN MPU
U3YYCHUH TIpeIMeTa OO0ECIeYrBaeT BO3MOXHOCTh PAaCCMOTPEHHUS BCETO
MHOT000pa3usi BEIIECTB Ha OCHOBE OOIIUX MOHATUM, 3aKOHOB U TEOPUM XUMUHU.

CrtpykTypa conepkanusi KypcoB — «Opranudeckas xumus» u «OO0mas u
HEopraHuveckas XuMmus» c(HOpMHpOBaHA B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO TOJX0/Ja K H3YYEHHUI0 Y4YeOHOro marepuaia U O0O0YCIOBJICHA
UCTOPUYECKH OOOCHOBAHHBIM  pPa3BUTHEM 3HAHUM Ha  OMNpPEACIIEHHBIX
TEOPETUYECKUX YPOBHSAX. Tak, B Kypce OpraHMYeCKONW XUMHUHU BEIIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPTaHUYECKHUX
COCIMHEHMI, a TakKe Ha YPOBHE CTEPEOXMMHUYECKHX U AJIEKTPOHHBIX
IpeICTaBlIeHU O cTpoeHuu BemecTB. CBeneHuss 00 HM3yd4aeMbIX B Kypce
BEIIECTBAX JAalOTCd B Pa3BUTUM — OT YIVIEBOJOPOJOB JO  CIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHMH. B Kypce opraHmdyeckod XuMUU
MOJIy4aloT pa3BUTHE CHOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsI TEPBOHAYAJBHBIE TMPEACTABICHUS O XWMHUYECKOW CBS3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKAX BEHIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHUS, O XUMUYECKOUN PEaKIIHH.

[Tog HOBBIM yriom 3peHus B mpeaMmeTe «XuMHUsS» 0a30BOTO YPOBHS
paccMaTpuBaeTCs W3Y4YEHHBI Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
TEOpEeTUYECKH MaTepuan U (HAaKTOJOTUYECKUE CBEICHMUS O BEIIECTBAX U
XUMUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OO0I1ast 1 Heopranuueckas
XUMUSD» 00Yy4arolmuMCsl TPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETCOPETUYECKUX U METOJIOJIOTHYECKUX
MO3UIMH, TIIyOKe MOHATh UCTOPHUUECKOE U3MEHEHHEe (DYHKIIMI 3TOro 3aKOHA —
oT 0000mIaroIIel 10 00BACHSIONIEH U MPOTHO3UPYIOIEH.

Enunas cucremMa 3HAHMM O Ba)XHEHMIIMX BEIIECTBaX, HMX COCTaBe,
CTPOCHUHU, CBOMCTBAX W MPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpOTEKaHus AomnoiHsercs B Kypcax 10 m 11
KJIACCOB DJIEMEHTAMHU COJICPXKAHUS, HWMEIOIMHUMH KYJIbTYPOJOTUUECKHN |
MPUKIIAAHONW XapakTep. DTH 3HAHUSI CIIOCOOCTBYIOT IMOHMMAHUIO B3aUMOCBS3HU
XUMUU C JPYTUMH HAyKaMH, PACKphIBAlOT €€ poJib B TMO3HABATEIHLHOU U
MPAKTUYECKON JIEATETLHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHUS
K TPOIeCCYy TBOPUYECTBA B 00JIACTH TEOPUU M TMPAKTHUYECKUX MPUIOKEHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX TMpoOJeMaxX, CBSA3aHHBIX C XHUMHEH, KPUTHUYECKU
OCMBICTUBATh HWH(MOPMAITMI0O U TMPUMEHATh €€ IS TOMOJHEHUS 3HAHHM,
peIICHUS] HMHTEIUICKTYAIbHBIX M OKCIEPUMEHTAIBHBIX HCCIIETOBATEIHCKUX
3amau. B memom coaepkanue yueOHOTO mpenMera «XUMHs) JaHHOTO YPOBHS
W3Y4YeHUsT  OPUEHTHpPOBAaHO Ha  (OpPMHpPOBaHHE y  OOYYaIOIIUXCS
MHUPOBO33PEHUYECKON OCHOBBI ISl TOHUMaHUS (PUITOCOPCKUX HACH, TAKUX KakK:
MaTepualbHOEC €IWHCTBO HEOPTraHWYECKOTO0 W  OPraHW4YecKOro  MHpa,
00yCIIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM U CTPOEHUEM, ITO3HABAEMOCTh



NPUPOAHBIX SIBIICHUN IMYTEM SKCIEPUMEHTA U PEIICHUS MPOTUBOPEUUN MEXKITY
HOBBIMH (paKTaMU U TEOPETUYECKUMHU MPENOCHIIKAMH, OCO3HAHUE POJIU XUMHUHU
B pEUICHUH OHKOJOTMYECKUX TpodsieM, a Takxke MpolieM cOepekeHus
HSHEPIreTUYECKUX PECYpPCOB, CBIPhS, CO3JaHUSl HOBBIX TEXHOJOTUH U
MaTepHayoB.

B mane pemeHuss 3amady  BOCHUTAHUS, Pa3BUTHUS M COLMATU3ALMH
oOy4Jaronuxcsi MPUHATHIE MPOrPAMMONM MO XMMHH TMOAXOAbl K ONpPEIeNICHUIO
collepKaHUsi W TIOCTPOEHUSI TMpeAMeTa MpeaycMaTpuBaloT (HOpMUPOBAHHE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHM, HMEIOIMIMX 0a30BO€ 3HAYCHHUE IS
pPa3IMYHBIX BHUJOB JACSATEIBHOCTU: pEIICHUS NpoOseM, MOHWCKa, aHalu3a U
00paboTkn  MH(OpMAIMK, HEOOXOJAMMBIX IS  MPUOOPETEHUS  OIbITA
PAKTUYECKON U HCCIIEIOBATEIbCKON JEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke mnpenogaBaHus XMMUU KaK Ha ypOBHE OCHOBHOT'O OOIIIETO
oOpa3oBaHMsl, TaKk W Ha YPOBHE CpeAHEro oO0Iiero ooOpa3oBaHus, IpH
OTIPENICTICHUH COJIEPKATEIBHOU XapaKTEPUCTUKU IIeJIe H3Yy4EeHHs TpeaMeTa
HaAIpaBJICHUEM IEPBOCTENEHHON 3HAYMMOCTH TPAJUIHUOHHO TPHU3HAETCS
dbopMHpOBaHWE OCHOB XHMHUYECKOW HAyKd Kak OOJAaCTH COBPEMEHHOIO
€CTECTBO3HAHMUS, IMPAKTUUYECKOW JEATEIbHOCTH 4YeJOBeKa W KaK OJIHOTO U3
KOMITOHEHTOB MHUPOBOW KyJIbTypbl. C METOAMYECKOW TOYKM 3pPEHUS TaKOU
MOJXO0J K ONpPENENICHUI0 LeJied W3y4eHHs] TMpeaMeTa SBJISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO JaHHOM TOYKE 3PEHHUS TJIABHBIMU ILIEJIAMH M3YYECHHS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBASIIOTCSA:

e (QopMupoBaHHE CHCTEMBbl XHUMHYECKHX 3HAHUW KaK BaKHEHIIeH
COCTaBJISIFOIIENM €CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpPOM JIeKaT KIFOUEBbIC TMOHATHS, (yHIAMEHTAIbHBIE 3aKOHBI U
TEOpUU XHUMHUH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHE M TOHUMaHUE
CYIIHOCTH JIOCTYIHBIX OOOOIICHHI MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE TMPEACTABICHUH O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB M XUMHUYECKUX PpEeaKIil, HEOOXOIUMBIX JIJIst
OpUOOpPETeHUs] yMEHUW OPHEHTHPOBATHCI B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUH, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUW U CIOCOOOB  JCATENBHOCTH, CBSI3AHHBIX C
HAOMIOICHHEM U OOBSICHEHHEM  XHMHUYECKOTO  DKCIIEPUMEHTA,
coOJro/IeHreM MpaBuil 6€30MacHOT0 OOpaIlEHUs C BEIIECTBAMH.

Hapsiny ¢ »TuMm, conmepkaTelbHas XapaKTepUCTHUKA Iielield W 3amad
M3Y4YEeHUS MpeaMeTa B MPOrpaMMe MO0 XMMHUHU YyTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHETO OOIIero
oOpazoBanusi. CerojHsl B MPENOIaBaHUN XUMUU B OOJIBINICH CTENEHU OTHAETCS
MPEANMOYTEHUE  MPAKTUYECKOW  KOMIIOHEHTE  COJepKaHus  OoOydeHwus,
OPHUEHTHPOBAaHHOW Ha TMOJTOTOBKY BBIMYCKHHKA OO0IIe00pa30BaTeIbLHOM
OpraHW3alliM, BIAJCIONIET0 HE HAO0OpOM 3HaHUW, a (YHKIHOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CTIOCO0aMHU M YMEHHMSIMU aKTUBHOTO MOJTyYEHUS 3HAHUN
Y IPUMEHEHUS UX B PEaJbHOM JKU3HU IS PEIICHUS MPAKTHYECKUX 3a1ad.

B cBsi3u ¢ 3TUM mpu U3yYEHHH TpeaMeTa «XUMHUS» JIOMUHHUPYIOIICe
3HAYCHUE MPUOOPETAIOT TAKKE IEJIN U 33]1a4H, KaK:

aganTamys OOyYaromIMXCsl K YCJIOBHSIM JHHAMHUYHO Pa3BUBAIOIIETOCS
Mupa, (opMUpOBaHHE WHTEIUICKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K



caM0oOOpa30BaHUIO,  COTPYAHHUYECTBY,  CaMOCTOSTCIBHOMY  IPUHSATHIO
IPAaMOTHBIX PEIIEHUH B KOHKPETHBIX J>KM3HCHHBIX CHUTYallMsSX, CBS3aHHBIX C
BCIIECTBAMH U UX TIPUMCHCHHUEM;

dopMupoBaHHe y OOYYArOIIMXCS KIFOYCBBIX HABBIKOB (KJITFOYCBBIX
KOMITCTCHIINH), UMEIOIINX YHHBEPCAIbHOE 3HAYCHHE JIJIS PA3JIMYHBIX BHUIOB
NCATEIBHOCTH:  PEIICHUS MpoOJieM, TIOWCKa, aHalim3a ©W  00pabOTKH
uHpOpPMAIIUK, HEOOXOMUMBIX JUISI TMPUOOPETCHUS OIbITa JEATCILHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B IO3HAHMM XMMHH, a TaK)Ke JIJIS OICHKH C
MO3UIIMK  JKOJIOTHYECKOW Oe30MMacHOCTH XapakTepa BIUSHHUS BEIIECTB M
XUMHUYCCKUX MPOIECCOB HAa OPTaHU3M YEJIOBEKa U IIPUPOIHYIO CPEAY;

pPa3BUTHEC IMO3HABATEIBHBIX MHTEPECOB, HHTCIUICKTYaIbHBIX U TBOPUYCCKUX
CIIOCOOHOCTEH OO0yYaroIMXCs: CIIOCOOHOCTH CaMOCTOSITCIIBHO TPHOOPETATh
HOBBIC 3HAHUS 10 XMMHHU B COOTBETCTBHUU C >KM3HCHHBIMH TOTPEOHOCTSIMH,
UCTIOJb30BaTh COBPEMCHHBIE HH(DOPMAIIMOHHBIC TEXHOJIOTMH IS TIOMCKAa U
aHaM3a Yy4eOHOW W HAYYHO-TIOMYJISSPHOW WHQPOpPMAIUU  XHUMHYECKOTO
COJIepIKaHUS;

dopMuUpOBaHHE U pa3BUTHE Y OOYYAIONIUXCS AaCCOIMATHBHOTO U
JIOTUYECKOTO MBINUICHUS, HAaOII0AaTeIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOMWMBI, B YAaCTHOCTH, IpPH IUTAHUPOBAHWH U
NIPOBEJCHUH XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaImUXCs YOSKIEHHOCTH B TYMaHUCTHYCCKOU
HaNpPaBJIEHHOCTH XUMHHU, €€ BKHOW POJU B PEIICHUH TIOOATBHBIX MPOOIeM
paIoOHaIBHOTO MPUPOAOIIOIE30BAHNUS, TOTIOTHEHHS YHEPTECTHUECKUX PECYPCOB
U COXpaHEHHUS TPHUPOJHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OCpeXHOTO OTHOIICHUS K TIPHPOJE H CBOEMY 3JI0POBBIO, a TakKke
NPUOOPETEHUS OIBITA HWCIIOJIb30BAHUS TIOJIYYCHHBIX 3HAHHHA JUTSI TPUHSATHS
I'PaMOTHBIX PEIICHU B CUTYAIUAX, CBSI3aHHBIX C XUMHUYCCKUMH SBJICHUSMHU.

B ydeOHOM muaHe cpemHero oOmmiero oOpa3oBaHUS MPEAMET «XHMHS»
0a30BOr0 ypOBHS BXOJWT B COCTaB TpeaMeTHOW obOmactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHD».

OOmiee 4mMcIO 4YacoB, OTBEACHHBIX JUIsI M3YYCHHUS XHMHHU, Ha 0a30BOM
ypOBHE CpeAaHero o0Iero oopa3zoBanus, coctasisier 68 yacon: B 10 kiacce — 34
gaca (1 wac B Hememo), B 11 kmacce — 34 uaca (I uwac B Hemeno).



COIEPKXAHUE OBYYEHUA
10 KJTACC
OPT'TAHNMYECKASA XUMUA

TeopernyecKkue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHuyecKo XUMHUU: €€ BOBHUKHOBEHUE, PA3BUTHE U 3HAUEHUE
B ITOJIYYE€HHUH HOBBIX BEIIECTB U MATEPHAIOB. TE€OPUS CTPOCHUS OPraHUYECKUX
coequHenud A. M. bytinepoBa, €€ OCHOBHbIE NOJOXEHUS. CTPyKTypHBIE
(dbopMynbl OpraHUYecKUX BellecTB. [ 'omosorus, usomepus. XuMHUecKasi CBsI3b
B OPTAHUYECKUX COEAUHEHUSIX — OAUHAPHBIE U KPATHBIE CBS3U.

[IpeacraBnenne o  KiaccuduKanuu OpPraHUYECKUX  BEILECTB.
Homenkiatypa opraHnueckiux coeJuHEeHUH (CUCTEeMaTH4YecKasi) U TpPUBUAIbHBIC
HAa3BAHUS BAXHEUIINX NPEACTABUTEIICH KIIACCOB OPraHUYECKUX BEILIECTB.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB W UX IPEBPAIICHUIL:
O3HAaKOMJIEHHE C 00pa3llaMu OpPraHMYeCKHX BEHIECTB M MaTepuajaMu Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OPTraHWYECKUX BEIIECTB, HAOIIOJECHUE U
ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB [0 IIPEBPALICHUIO OPraHUYECKUX
BEIIECTB MIPU HarpeBaHuu (IU1aBjieHUe, 0OYTJIMBaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKUU psAn. MeTaH u 3TaH —
OpOCTEUIINE MPEJCTABUTEIN aJKaHOB: (M3MYECKHE U XMMHYECKHE CBOMCTBA
(peakiuu 3aMellleHHss U TOpPEHUs), HaXOXKJACHUE B MPUPOJE, TMOIyYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN PAMl. DTUIICH U MPOIUIICH
— TPOCTEHIITNE TPEICTABUTENN AIKEHOB: (PU3UYECKUE U XUMHUYECKHE CBOMCTBA
(peakuu TUAPUPOBAHUSA, TAJIOTEHUPOBAHMS, TUIpaTallid, OKUCICHUS W
MOJIMMEPU3ALINH ), IOTYYCHUE U IPUMEHEHHE.

Anxanuensl: OytagueH-1,3 u metunOyTaauen-1,3: crpoeHne, BaKHEUITHE
XUMHUYECKUE CBOMCTBA (peakmus MOJIMMEPU3AITUN). [Tonyuenue
CUHTETUYECKOIO KayuyyKa U PE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUU PA/I.
AlLleTWIIEH — TMPOCTEHIIMN TMPEACTaBUTENb aJKHMHOB: COCTaB, CTPOCHHE,
duznueckue M XUMHYECKHE  CBOMCTBA  (peakiuu  TUJIPUPOBAHMS,
raJIOTeHUPOBAHMUSI, TUAPATALIUU, TOPEHUS ), IOTyUYEeHUE U TPUMEHEHUE.

Apensl. benzoin: coctas, ctpoenue, GU3NUECKUE U XUMHUYECKHE CBOMCTBA
(peakiuu TaJOTeHUPOBAHUS W HUTPOBAHMS), TMOJIYYEHHE U TPUMEHEHHE.
Tonyon: cocmas, cmpoenue, guaudeckue u Xumuyeckue ceolcmea (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUs), NoJydYeHue u npumerenue. TOKCUYHOCTH
apeHoB. ['eHeTHMUecKas CBA3b MEXAY YIIIEBOAOPOJAaMH, NPUHAMICKAIMMUA K
Pa3JIMYHBIM KJIacCaM.

[IpupoaHbIE UCTOYHUKM YIJIEBOAOPOAOB. IIpUpOAHBIA ra3 W MOMYTHBIE
Hedrsapie Tazbl. HedTs 1 € mpoucxoxaenue. CrnocoOsl nepepadboTku HedTH:
MEPEroHKa, KPEKUHT (TEPMUYECKHM, KaTaIUTHYECKUil), mupoiu3. [IpoayKTsl
nepepaboTku HEPTH, MX TNPUMEHEHHE B TMPOMBIIUICHHOCTH W B OBITY.
KameHHbI#1 yrosib 1 MpoayKThl €ro nepepadboTKu.

OKCIepUMEHTaIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUIL:
O3HAKOMJIEHHE C OO0pa3laMu IUIACTMACC, KaydyyKOB W PE3UHBI, KOJUICKIIHH
«Hedts» u «Yromp», MOJIETUPOBAHHE MOJEKYJI yIIEBOJAOPOJOB U



raJIOTeHONPOU3BOHBIX, MPOBEACHUE IPAKTUYECKON pabOThI: MOJIyYeHUE
ATUJIEHA U U3YYEHHE €TO CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00bEMma,
KOJIMYECTBA HCXOJHOTO BEMIECTBA WM MPOAYKTA PEAKUUH IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEHIECTB WJIM MPOAYKTOB
peakIun).

Kucsopoacoaep:kamue oprannyeckue coeJMHeHUs

[IpenenpHble OAHOATOMHBIE CHUPTHI. METaHON W 3TaHON: CTPOEHUE,
du3nueckue MU XMMHUYECKHME CBOMCTBA (peakiMy C aKTUBHBIMH MeETaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpPEHHUE), NMpPUMEHEHHE. BoJopoaHbIe CBS3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JIecTBUE METaHOJa U 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroaToOMHbIE€ CHOUPTHL. OTWICHIVIMKOAb W TJIMUEPUH: CTPOEHUE,
duznueckue M XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBUE CO IICIOYHBIMU
MeTaJlllaMH, KaueCTBEeHHAsl Peakilisg Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBre Ha
opranusM yenoBeka. [[pumeHneHnne ramuepuHa u STUIEHJIUKOJIS.

@deHoJI: CTPOCHHUE MOJEKYJbI, (PU3MYECKHE M XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenue gpeHona.

Anpnerunipl U kemowusl. DopManpaeruj,, aneTadbIeruj: CTPOCHHUE,
bu3nuecKkrue U XMMHUYECKUE CBOMCTBA (PEaKlMi OKUCICHHUS U BOCCTAHOBJICHHUS,
KaueCTBEHHbIE PEAKIUH ), TOJyYeHNE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpelieNbHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas U
YKCYCHAasi KUCIJIOThI: CTPOEHHE, GU3HUECKIE U XUMHUECKHE CBOMCTBA (CBOMCTBA,
oOmme [y KjIacca KHUCIOT, peakius dSTepuduKaiuu), TI[OJydyeHue U
npuMeHeHne. CTeapruHOBasi U OJIEMHOBAsI KUCIIOThI KaK MPEACTABUTENH BBICIINX
KapOOHOBBIX KHCJIOT. MpbIja Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Crnoxxnble >QUpbl Kak TPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. ['muponus
cnoxubiX dpupoB. Kupsl. [mapomus xupoB. IlpuMeHeHune KUPOB.
buonornueckas poJb :KUPOB.

VYrneBompl: cocraB, KiaccupuKanus —yrieBogoB  (MOHO-, JH- U
noyMcaxapuibl). [JOko3a — TPOCTEUIIUN MOHOCaxapui: OCOOEHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NUYECKUE U XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE C
ruapokcugom meau(ll), oxucnenne aMmmuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOXKEHUE TIIFOKO3bI), HAXOXK/IEHHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxmain u nemnono3a kak npupojiabie noaumepsl. CTpoeHUe Kpaxmana u
HEeJUTtoNI03bl.  PU3NUYeCKre M XMUMHYECKHE CBOMCTBAa Kpaxmaia (THIpOJIu3,
KaueCTBEHHAS PEaKIHsl C HOJIOM).

OKCIEpUMEHTaIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPAIICHUIL:
MPOBE/ICHNE, HAOIOICHNE M OMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIHUPTOB (OKHCICHUE 3TaHOJIA
okcuznoM memu(ll)), MHOrOaTOMHBIX CIMPTOB (B3aUMOJIEHCTBHE TIMIEPUHA C
rugpokcugom menu(ll)), ampaeruaoB (OKUCIEHHE aMMHA4YHbIM PacTBOPOM
okcuga cepedpa(l) u runpoxcumom memnu(ll), B3ammopelicTBue kKpaxmana ¢
MOJIOM), TIPOBEJCHUE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnble 3anaumn.

Boruucnenuss mo ypaBHEHHI0O XHMHYECKOW peakiuu (Macchl, 00bEMa,
KOJINYECTBA HCXOAHOTO BEHIECTBA WJIM MPOAYKTAa PEAKIHUH IO H3BECTHHIM




Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOMHBIX BEIICCTB WM MPOJYKTOB
peakIun).

A3oTcoeprKanie OpraHunIeckiue CoeTMHCHNUS.

AMUHOKHUCIIOTBI  Kak  aM(OTepHbIE  OpPraHMYECKHE  COCIUHCHHS.
du3nveckue U XUMHYECKHE CBONCTBA aMUHOKHCIOT (Ha MpUMEpPE TIHIIMHA).
buonornueckoe 3HaueHre aMUHOKUCIIOT. [lenTuapl.

benku kak mMpupoaHBIE BBICOKOMOJEKYISpHBbIC coenuHeHus. [lepBudnas,
BTOpUYHASI U TPETHUYHAs CTPYKTypa OenkoB. XWMHUYECKHE CBOWCTBa OEJIKOB:
THJIPOJIN3, ICHATypallusl, KAYeCTBCHHbIC peaKllny Ha OeJKH.

OKCneprUMEHTAIbHBIE METO/Abl HM3YUYEHHUs BEIIECTB M UX MPEBPAICHUIA:
HaOJI0JICHNEe W ONHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypalus OEIKOB
NIpU HAarpeBaHUH, [IBETHBIE PEAKIIUU OCIKOB.

BbicokomoieKyasipHBbIE COeTHHEHUST

OcCHOBHBIE TIOHSTHS XMMHH  BBICOKOMOJIEKYJISIPHBIX  COCIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALNU, CPEIHSISA
MOJIeKyJisipHasi Macca. OCHOBHBbIE METOJIbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUI — TTOJIMMEPHU3ALINS U TTOJTUKOHACHCAITHS.

OKCnepyUMEHTAIbHBIE METOJAbl HU3Y4YEHHUs BEIIECTB U WX MPEBPAICHUN:
O3HAaKOMJIEHHE C oOpasllaMu TMPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuyKoB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXNpeAMETHBIX CBsi3ed MpU HM3YYCHUH OPraHUYECKOM
xumuu B 10 Kjacce OCYIIECTBISETCS dYepe3 HCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TOHSITHM, TaK W TOHATHUMA, SBISIOMIUXCS CUCTEMHBIMU
JUTSL OTJENIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TIOHSTHSA: SIBJIICHWE, HAay4YHBIH (aKT,
TUIO0TE3a, 3aKOH, TEOPHs, aHalu3, CUHTE3, KiacCU(UKAIUs, MePUOIUIHOCTD,
HaAOJII0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJCIIUPOBAHUE.

®dusuka: wmatepus, OJHEpPrusi, macca, aToM, OJJIEKTPOH, MOJIeKyJa,
OSHEPreTUYECKU YpPOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MYECKUE BETUYMHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, 6mocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTocHHTE3, OMOJOTUYECKU AKTHUBHBIE BellecTBa (OETKH, YTIIEBOJbI, >KHUPHI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TIOPOJIbI, TIOJE3HbIE HNCKOMAEMBbIE,
TOTUIUBO, PECYPCHI.

TexHonorMs: TUIIEBBIE MPOIYKTHI, OCHOBBI PAIMOHATIBLHOTO TMUTAHUA,
MOIOITUE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKUE TIpenapaThl, MaTepUaIIbI
13 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH

XUMUYECKHI 3leMeHT. AToM. Spo aroma, H30TOMNbL. DJIEKTPOHHAA
000J1049Ka. DHEPreTUUYeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacIpeiesieHUs AIEKTPOHOB MO0 OPOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IINEKTPOHHASI KOHPUTYPAIIUS aTOMOB.

Ilepuonnueckut 3akoH u llepuoamueckas cucreMa XHUMUYECKUX
snementoB JI. WM. MennaeneeBa. CBsi3b NEPUOAMYECKOIO 3aKOHA W



[lepuomnueckort cucreMbl xumuyeckux i3neMeHToB J[. WM. MengeneeBa c¢
COBPEMEHHOW TEOpPUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX DJIEMEHTOB M 0Opa3yeMbIX HMMHU IMPOCTBIX U CIIOKHBIX
BEIIECTB M0 TpyHIaM M MNEepUoJaM. 3HAYEHUE IEPHOJNYECKOr0 3aKOHA B
Pa3BUTHH HAYKH.

CrpoeHnne BemiecTBa. XHMHUYECKAs] CBSA3b. BHABI XUMHYECKOW CBS3U
(KoBaJieHTHAsl HEMOJSIpHAs U MOJIApHAs, MOHHAsI, MeTa/uInyecKasi). MexaHu3Mbl
0o0pa3oBaHMsI KOBAJEHTHOM XUMHUYECKON CBsi3M (OOMEHHBII U JIOHOPHO-
akuentopHsiii). Bogopoanas cBsizb. BaneHTHOCTb. DNEKTPOOTPULIATENEHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemecTtBa MONEKYJISPHOTO M HEMOJEKYISIPHOTO CTPOCHHS. 3aKOH
NOCTOSTHCTBA ~ COCTaBa  BEHIECTBA. [HUIBI  KPUCTALUIMYECKUX  PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIIA KPUCTAIUIMYECKON PEIIETKU.

[TonsTre 0 nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10151 BelIecTBa B paCTBOPE.

Knaccudukanus  HEOpraHMYeCKUX  COCAMHEHUM. Homenknarypa
HEOPraHUYECKUX BEILIECTB. | eHeTnueckas CBs3b HEOPraHWYECKUX BELIECTB,
NPUHAJIEKAIINX K PAa3JIUYHBIM KIIACCaM.

Xumnueckas peakuus. Kiaccudukanus XUMHYECKMX peakiuid B
HEOPraHUYECKOM M OPraHUYECKON XMMHUU. 3aKOH COXPAHEHHS MacCChl BEIECTB,
3aKOH COXPAHEHUS U IPEBPALICHUS YJHEPTUU [IPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT PAa3JIMYHbIX (PAKTOPOB.
OOpatumble peaknuu. XUMUYECKOe paBHOBecue. DakTopbl, BIUSAIONIME HA
COCTOsIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektponutuueckas aucconuanus. CuibHbIE W Cia0ble 3JIEKTPOJIUTHI.
Cpenla BOJIHBIX pacTBOPOB BELIECTB: KUCIAsl, HEUTpaIbHAsI, IIEJIOYHAS.

OKUCAUTETLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

DKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W UX MPEBPALICHUIL:
nemoHcTpanus Tadmui «lleproguyeckas cucremMa XMUMHUYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHue MOJIEICH KPUCTALTUNYECKUX PEIIETOK, HAOII0ICHUE
U OINHUCAaHWE JIEMOHCTPAIIMOHHBIX U JIADOPATOPHBIX OMBITOB (Pa3lIoKEHHE
IIEPOKCUAA BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOPaA, ONPEACIEHUE CPEIBI
pacTBOPOB BEIIECTB C IIOMOIIBK) YHUBEPCAJIBHOIO WHAWKATOPA, pEaKIuu
MOHHOTO OOMEHa), MPOBEICHHUE MPAKTUUECKONW paboThl «BiusHue pa3iIudHbIX
(haKkTOpOB Ha CKOPOCTh XUMHUUECKOU PEAKIIUM.

Pacuérnble 3anaumn.

Pacuérel 10 ypaBHEHMAM XUMHUYECKMX pEAKLMH, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, pACUYETHI C MUCIOJIB30BAHUEM IOHATHUS «MAaCCOBast
JIOJIS1 BEIECTBAY.

Heoprannuyeckasi xumust

Hemeranmner. Ilonoxenne HemeramioB B Ilepumoguueckoit cucreme
xuMudeckux 3memeHToB JI. V1. MenaeneeBa 1 0COOCHHOCTH CTPOSHHUSI aTOMOB.
@u3nvecKre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJI0POAa, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAKHEHIIINX HEMETAIIOB (TaJIOTEHOB, CEPHI, a30Ta,
docdhopa, yrmepoma U KpeMHHUS) W HUX  COCAMHEHWH  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamnsl. [lonoxenune metamioB B [lepuoauueckoi cucteMe XUMUYECKUX
anementoB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX



000J1049€K aTOMOB MeTajuioB. O01He Ppuznueckrue cBoicTBa MeTaioB. CIuiaBsl
METAJUIOB. DJIEKTPOXUMUUYECKUN psii HANIPSIKECHUN METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIIMX META/IOB (HATPUH, KAJIUM, KaJbIIHM,
MarHui, aJTlOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTMHEHUH.

OG6rue crocoObl MojydeHus: MeTauioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

ODKCHEPUMEHTAIbHBIC METOJbl U3YyYEHHUSI BEIIECTB M MX IPEBPAIICHUM:
U3Y4YeHHUE KOJUICKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJ1ad, HaOJIOJCHUE W ONMHUCAHHE JEMOHCTPAIMOHHBIX W
Ja00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBHE THAPOKCHAA  aTIOMHHHUSA C
pacTBOpaMHM KHUCJIOT M IIEJIOY€H, KA4eCTBEHHbIC PpEAKIUM Ha KAaTUOHBI
METaJIJIOB).

Pacuérurlie 3agaun.

Pacuétel Macchl BeliecTBa UM 00bEMaA Ta30B 110 U3BECTHOMY KOJUYECTBY
BEILIECTBA, MAacce WM 00BbEMY OJHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIECTB,
pacuéTbl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIUH, €CIU
OJIHO U3 BEIIECTB UMEET IIPUMECH.

XHUMHSA ¥ )KM3Hb

Ponbs xumum B o0ecrieueHr SKOJIOTHIECKOMN, SJHEPIEeTHICCKON U TTUIIIEBOM
0€30I1aCHOCTH, Pa3BUTHH MeIUIIMHBL. [IOHATHE 0 HaydHBIX METOJaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUU.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX POMBIIIICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YemoBek B MHUpPE BEIIECTB W MaTEPHUAJIOB: BAXKHEUIINE CTPOUTEIIbHBIC
MaTepUalIbl, KOHCTPYKIIMOHHBIC MaTe€pHaibl, KpPaCKH, CTEKJIO, KEpaMHuKa,
MaTEpUAIBI IS JIEKTPOHUKH, HAHOMATEpHUaJIbl, OPraHMYECKUE U MUHEPATIbHBIE
yI0OpeHus.

XuMHSL U 3J0POBbE YEJIOBEKA: IPABWJIA UCIOJB30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiIa OE30IMaCHOTO HCIIOJIb30BAaHUS IPENapaToB OBITOBOM
XWMHH B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanms MeXNpeaMETHBIX CBSI3€M TMpuU  HW3ydyeHUH oOOmed W
HEOpraHuyeckod XuMuu B 11 Kiacce OCyIIeCTBISETCS 4epe3 HUCIOJIb30BAHUE
KaK OOIIMX €CTECTBCHHO-HAYYHBIX IIOHATHH, TaK W TIOHSTHH, SBISIOIIAXCS
CUCTEMHBIMHM JJIS1 OTJICJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC MTOHATHS: HAYYHBIN (aKT, TUIOTE3a, 3aKOH,
TEOpHs, aHAJIW3, CHUHTE3, KiaccuuKamus, IepUOIUIHOCTh, HAOII0JICHHE,
AKCIIEPUMEHT, MOAECITUPOBAHNUE, U3MEPEHHUE, SIBJICHUE.

dusnka: Marepus, dHEPrus, macca, aToM, BJECKTPOH, MPOTOH, HEWUTPOH,
WOH, W30TOIl, PaJAOAKTUBHOCTb, MOJIEKYJd, DSHEPreTUYECKUH YPOBECHb,
BEIIIECTBO, TEJO, OOBEM, arperaTHOE COCTOSHHE BEIECTBA, (HU3HUUYCCKHE
BEJIMYHUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kineTka, opraHusM, OJKOcHUCTeMa, Owocdepa, MakKpo- H
MHKPO3JICMEHTBI, BATAMUHBI, 0OMEH BEILIECTB B OpTraHU3ME.

I'ecorpadms: mMmHEpaNBl, TOpPHBIC IOPOJBI, IIOJC3HBIC HMCKOIAeMbIe,
TOILIMBO, PECYPCHI.

TexHomnorusi: XUMHUYICCKas IMPOMBIIIJICHHOCTD, MCTAJIIypIrusd,
IIPOU3BOACTBO CTPOUTCIIBHBIX MaTcpHrajiosB, CEJIBbCKOXO03SMCTBEHHOE
IIpOU3BOACTBO, IMUIIICBad IIPOMBIINIJICHHOCTD, (bapMaueBTquCKa;{

MIPOMBIINIIICHHOCTDL, IIPOU3BOJACTBO KOCMCTHYCCKHX IIPCIIApPATOB, IIPOU3BOACTBO



KOHCTPYKIHUOHHBIX MaTCpUAJIOB, QJICKTPpOHHAA IMPOMBIIIJICHHOCTD,
HaAHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHHUA IIPOI'PAMMDBI 110
XMMMM1 HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHHUS K peE3yJbTaTaM OCBOEHUS
OoOyJaronMMuUCss TPOrpaMM CpeaHero ooluiero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeIMETHbIM M MpeaMeTHbIM). HayuHo-meTonuyeckod OCHOBOM ISt
pPa3pabOTKH MJIaHUPYEMBIX pe3yIbTaTOB OCBOCHUS ITPOTrPamMM CPEIHETO OOIIEro
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IOJXOJIOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHMS IMpeaMeTa « XUMUs» HAa YPOBHE CPEIHETO
o01ero 00pa3oBaHusl BhIJIETEHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHWE OOYYarOUIUMUCS POCCUICKON TPaKJAaHCKOW HMJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIPEAEIIEHHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKIEHUW JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX TpaJulivii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IPUCYIIMMU LIEJIOCTHON
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJIMYMUE TPABOCO3HAHUS DKOJIOTMUECKOW KYyJIbTYphl U CIOCOOHOCTHU
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpEaMeTa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE Y4YEOHOW W BOCIHTATEIILHON JIESITEIbHOCTH B COOTBETCTBHH C
T'YMaHUCTHUYECKUMH, COLMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UjealaMHl POCCUNCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
oO0lIIIecCTBE HOPMaMU U TIpaBUJIaMH TIOBEACHHS, CIIOCOOCTBYIOIIUMU TPOIIECCaM
CaMOITO3HAHUsS, CaMOpPAa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJarommxcs.

JIn4HOCTHBIE pPE3YyJbTAaThl OCBOCHUS MpeaMeTa «XHUMHS» OTpaKkaroT
c(OpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHOW M MPAKTUYECKON JeATEIbHOCTH
0Oy4Jaronuxcst o peaau3aii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTU:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUS  OOYYAIOIIMMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY M MPABOMOPSJIKY;

MPEJCTABIICHUS] O COIMAJIBHBIX HOpPMaxX M MPAaBUIIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPUYECKON JEATEIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M TIO3HABATEIBHBIX 3a/1a4, BHITIOJHEHUN
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AEATEIHHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:

LIECHHOCTHOTO OTHOILIECHHUS K HMCTOPUYECKOMY M HAy4HOMY HAacCJEAUI0
OTCUYECTBCHHON XMMUH;

YBaXXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO
MIPUMEHEHUSI XUMUH, OCO3HAHUSI TOTO, YTO JIOCTUKEHHUSI HAYKU €CTh pe3yJbTar



JUIMTENIbHBIX ~HAONIOACHUM, KpPOMOTIUBBIX JKCIEPUMEHTAIBHBIX TOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECca U MO3HABATEJIbHBIX MOTHUBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTEYECTBEHHOW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEJECHNUS;

CIIOCOOHOCTH ~ OIICHMBAaTh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSAMH, U IPUHUMATh OCO3HAHHBIEC PELICHUS, OPUEHTHUPYSICh HA MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U ICHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE MOBEACHUE U MOCTYNKH CBOMX TOBAPHUILEH C
MO3ULIMI HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUN ITHX
MIOCTYTKOB;

4) gpopmMupoBaHNs KyJIbTYPbI 310POBbSI:

NOHMMaHHUsl IIEHHOCTEH 370poBOro M 0Oe3omacHOro oOpas3a JKU3HH,
HEO0OXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DM3UUYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOmro/IeHrs MpaBuil 0€30MacHOro OOpallleHHs C BEIIeCTBAMH B OBITY,
MOBCEIHEBHOM )KU3HH U B TPYJIOBOM JEATEIbHOCTH;

NOHUMAHHS IIEHHOCTH TMPaBWUJI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TMOBEJCHUSI B CUTYyallUsX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HU
JIIOJIEH;

OCO3HAaHMSI  TOCIHEACTBHUM U HENPUATHS  BPEAHBIX  MPUBBIYEK
(ynoTtpeOmeHus ajJKorosi, HAPKOTUKOB, KypEHHUS );

5) Tpy10BOIr0 BOCIMTAHUS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4€OHO-HCCIIEIOBATEIHCKON
NeSTETbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrHMX BHJAX
NEeATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacCTUE B PpEIICHUH MPAKTUYECKHX 3a/1ad
COIMAJIbHON HANPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeCca K MPaKTUYECKOMY HM3YYEeHHIO Mpodeccuil pa3iuyHOro pojia, B
TOM YHMCJIE HA OCHOBE TPUMEHEHHUS TPEAMETHBIX 3HAHUN 110 XUMUH;

YBAXEHHUS K TpyAy, JIOASIM Tpylda U pe3yJbTaram TpPYJIOBOU
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIBHON TPacKTOPUU
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
TUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB
U TTOTpeOHOCTEH 00ITIeCTBA;

6) 3K0,10rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU I1eJIeCO00PA3HOTO OTHOIICHUS K MPHUPOJE, KaK UCTOUHHKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUsS TJI00aJTHFHOTO XapaKTepa SKOJOTUUYECKHX MpOoOJieM, BIUSHUS
AKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MIPUPOIHON U COLMATILHOW CPEIbI;

OCO3HaHUSI HEOOXOJMMOCTH WCIOJIb30BAHUS JOCTIKEHUW XUMUU IS
pelIeHUs BONPOCOB PAlMOHAIIBHOTO MPUPOONOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEId OKPYXKAIOLIEH
MIPUPOHON Cpesie, YMEHHUSI TPOTHO3UPOBATh HEOIArONPUATHBIC YKOJIOTHICCKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX ICHUCTBUN U MPEOTBPAIATh UX;

HallMyus Pa3BUTOTO  SKOJIOTMYECKOTO  MBIIUICHUS, SKOJOTHYECKOM
KYJbTYpPbl, OIbITa JAESITEIBHOCTH SKOJOTHYECKON HAMNpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA UMHU B II03HABATEIBHOM, KOMMYHUKATUBHON U COLIUATILHOMN



NPAaKTHKE, CHOCOOHOCTH W YMEHHS AaKTUBHO TIPOTHUBOCTOSTH HICOJIOTHH
xeMohoouu;

7) HEHHOCTH HAYYHOT0 MO3HAHMA:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTHKH;

NOHUMaHUs CHeNu(PUKN XWUMHH Kak HayKH, OCO3HaHUs €€ poimu B
(GopMUPOBAHNHN PAIMOHATFHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH 11€JIOCTHOTO
NPECTABICHUS 00 OKPYIKAIOIIEM MUPE KaK O IUHCTBE MPUPOJIBI U YSIIOBEKA, B
MO3HAHUH TPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOOJIeM COXpaHEHHS
IPUPOTHOTO PABHOBECHS,;

yOexIEHHOCTH B 0CO00OW 3HAYMMOCTH XUMHUHU JJISi COBPEMEHHOMU
UBWIM3AIMHA: B €€ TYMaHUCTHYECKOH HAIPaBJICHHOCTH M BaXHOW pOJIM B
CO3/IaHMM HOBOW 0a3bl MaTepHATBLHOW KYJIBTYPHI, PEHICHHH TJI00ATBHBIX
npo0ieM yCTOWYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKOMH,
NUIIEBOM U DKOJIOTMYECKOM  Oe30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI,
o0ecreueHnr yCIOBHUM YCTEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
KaXKJI0T0 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHHMMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUSA, HUCIOJB3YEeMBIX B  €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalv3a U OOBICHEHMS SIBICHHI
OKPYXAIOIIET0 MUPa U MPOUCXOIANIMX B HEM H3MEHEHUI, YMEHHUS JelaTh
000CHOBaHHBIE 3aKJIIOUCHHUS HA OCHOBE HAyYHBIX (AKTOB U HMEIOIIUXCS
JAHHBIX C IEJIBIO TTOJIYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIIUX;

MHTEpeca K O3HAHUIO U UCCIIEI0BATENLCKON IeATeTbHOCTH;

TOTOBHOCTH W CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AKTMBHOMY TIOJYYCHHIO HOBBIX 3HAaHUM 1O XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSM  Tpyla B  pasluyHbIX  cdepax
npoeccuoHaNbHOM NESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHUSI Y4EOHOTO mMpeaMera «XUMUsH
Ha YpOBHE CPEIHEro 001Iero o0pa3oBaHus BKIKOYAIOT:

3HaYUMBble IS (QOpMHUpPOBAHUS  MHUPOBO33PEHUS  OOy4YaAIOUIUXCS
MEXAUCHUILTMHAPHBIE (MeXTpeIMETHBIE) oOl1lleHayYHbIe MIOHATHS,
OTpaXKaroue IEJOCTHOCTh HAyYHOW KapTHUHBI MHUpa U CHEHU(PUKY METOJIOB
MO3HAHMS, MCIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (pakT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeIO0BaHHE, HAOIIOJICHUE, H3MEpEHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIC y4ueOHbIC NeNCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE, PpEryJSTUBHBIE), oOecreunBaromuye (HOpMUpPOBaHUE
(GyHKIIMOHATBHON TPAMOTHOCTU U COIUAJIBHONM KOMIIETEHIIMHU O0YyJaroIIuXCs;

CITOCOOHOCTH oOydJarommxcs HCII0JIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHMS W YHUBEPCAJIbHBIC
y4eOHbIC ICUCTBUS B O3HABATEILHON M COLIMAIBHOM MPAKTHUKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHUE YHUBEPCATbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMH, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JIEHCTBUSIMHA.

OBJiaieHre  yHMBEPCAJbHBIMH  Y4eOHBIMH  IO3HABATEJIbHBIMH
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYeCKHE TeHCTBHUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpPEAETATh LENN JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HUX
JTOCTW)KEHUSA, COOTHOCUTH PE3YyJIbTaThl JECATEIBHOCTH C TOCTaBJICHHBIMU
LEIIAMU;

MCII0JIb30BaTh NP OCBOCHUHW 3HAHUM MPUEMBI JTIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTepHbIC MPU3HAKK MMOHATUM U YCTAaHABIMBATh UX B3aMMOCBS3b,
HCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHS IS OOBICHEHUS OTACIBHBIX (paKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUM IS KiIacCH(UKAIMKA BEIIECTB U
XUMHUYECKUX PEaKIU;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOHTH JIOTHYECKHE paCCYXKISeHUs (MHIAYKTHUBHBIC, ICAYKTHUBHBIC, II0
AQHAJIOTHH ), BBIABIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOBI M 3aKIFOUCHUS,

NPUMEHATh B  MPOILECCE TMO3HAHUSA, HCIOJb3YeMbIE B  XUMHUHU
CHMBOJIMUECKHE  (3HAKOBBIE)  MOJIeNIM, NPeoOpa3oBBIBaTh  MOJCIbHBIC
IpeACTaBICHUS — XUMHYECKHMH 3HaK (CHMMBOJ) DJJIEMEHTa, XHMHYECKas
dbopmyna, ypaBHEHHE XHMHUYCCKOM pEaKIMH — TMPH PEHICHUH YYeOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3aJ]1ad, MPUMEHITh Ha3BAaHHBIE MOJICIIbHBIC
MPEJCTABICHUS IS BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIIECTB
Y XUMUYECKUX PEAKLIUH.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE AeiiCTBUA:

BJIaJICTh OCHOBAMHU METOJIOB HAy4YHOTO IMO3HAHMS BEIIECTB U XUMHUYECKUX
peaKiuii;

dbopMynmupoBaTh LEIM W 3aJadyd  HMCCJICJAOBAHUSA, HCIIOJIb30BaTh
IIOCTaBJICHHBIC M CAMOCTOSITEIIFHO C(OPMYITMPOBAHHBIE BOIPOCH B KayeCTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsI (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPAaBUJILHOCTH BBICKa3bIBAEMbIX CYXKJICHUIA;

BJIQJICTh HABBIKAMU CaMOCTOATEIBLHOIO IIJIAHUPOBAHUS M IPOBEACHUS
YYCHUYCCKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HAOMIOIATh 34
XOJIOM TIPOIIECCa, CAMOCTOSITEIbHO  MPOTHO3UPOBATH €ro  pe3yibTar,
dbopmynupoBath 0000IIEHNWS ¥ BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH
PE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOACTIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM MPOEKTHOM
NESTETLHOCTH, TPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHHS] MPAKTHUYECKUX 3a/1ad, MPUMEHEHUIO Pa3TUUYHBIX
METO/I0B TTO3HAHUSI.

3) pa6ora c ungopmanmeii:

OpUEHTHUPOBATLCSA B PA3JIMYHBIX HWCTOYHHMKAX WHPoOpManuu (Hay4dHO-
MOMyYJISipHAsT JINTepaTypa XHUMHYECKOTO COJCp>KaHUs, CIPABOYHBIE MOCOOWS,
pecypcbl UHTepHeTa), aHAIM3UPOBaTh HHPOPMAIIUIO PA3IMYHBIX BUIOB U (popm



NpEICTaBIICHUs,  KPUTHUYECKHM  OLIEHMBaTh €€  JOCTOBEPHOCTh  H
HEMPOTUBOPEUUBOCTb;

(bopMyIHpPOBATH 3aIIPOCHI U IPUMEHSTH Pa3IUYHbIE METObI IIPU MTOUCKE U
otbope uHpOpPMAIMK, HEOOXOAMMOM IS BBINMOJHEHUS YYEeOHBIX 3ajad
onpenenEHHOro TUIA;

npUOOpeTaTh OMBIT MCHOJB30BaHUS UHPOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh ONTUMAJIbHYIO (OpMY TMpPEICTaBICHUS
uHopManu (cxemsl, rpadyKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBI S3bIK B KauyecTBE CpeIACTBa Npu paboTe ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nueckue u
MaTeMaTH4YeCKHe) 3HaKM W CHUMBOJIBI,  (opMyibl, aOOpeBHUATYPHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M TMPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CPEICTBA
HaTJITHOCTH.

OBjajieHHe YHHBEPCAJIbHBIMM KOMMYHMKATUBHBIMH JeCTBUSIMU:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKJIaeMOll TEeMbl B XOJ€ AHayiora
W/WIN JUCKYCCUH, BBICKa3bIBaTh HUJEH, (GOPMYIMPOBATH CBOM MPEIJIOKECHHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOH 3a/1a4H;

BBICTYIIATh C MPE3CHTAIMEH pe3yIbTaTOB MO3HABATEIBLHOM JIEATEITLHOCTH,
MOJIYYCHHBIX CaMOCTOATENbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TIpH
BBITIOJIHEHUA XMMHYECKOTO DKCIIEPUMEHTA, MPaKTUYECKOM paboThl IO
UCCJICIOBAHUIO CBOMCTB U3Y4aeMbIX BEIIECTB, PeaIM3allMi y4eOHOTO IPOEKTa U
(dbopMyIHpOBaTh BBHIBOJIBI MO pe3ybTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIaCOBAHUS MO3UIUI B X0J1e 00CYXKICHHUS 1 0OMEHA MHEHHUSAMH.

OBjajieHUe YHHMBEPCAJbLHBIMH PeryJasiTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATH CBOIO TMO3HABATEIILHYIO
JeSTeILHOCTD, OMpeesisi e€ IeNu W 3aJaud, KOHTPOJIMPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEJIaraéMblii aJIrOpUTM JEHCTBUN TIPH
BBITIOJIHEHUNM YYE€OHBIX M HCCIEIOBATEIIbCKUX 3a]ady, BBIOMpaTh Hambojee
3¢ PeKTUBHBIN COCOO WX pEIICHHs] ¢ YYETOM IMOJYYSHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUYECKUX PEAKIIUSIX;

OCYIIECTBJISITh  CAMOKOHTPOJIb ~ CBOEM  JCATENBHOCTHU HA  OCHOBE
caMoaHaJIn3a U CAaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTtHble pe3ynbTaThl OCBOCHHSI Kypca «Opranudeckas XuUMUS
OTpaXKaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABIACHUM O XHMHYECKOH COCTaBIISIOIIESH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHUpA, POJM XWMHUU B TIO3HAHUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBINIJIEHUS ¥  KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOJAMMOW [JISi PEIICHUS MPAKTHUYECKUX
3a/lad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKHX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIaraloIIMe TIMOHATHS (XUMHUYECKHUHA SJIEMEHT, aToOM, JJIEKTPOHHAas
000J0UYKa aTroMa, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTD,



XUMUYECKasl CBS3b, CTPYKTypHas (opmyna (pa3BEépHyTas M COKpamEHHAas),
MOJIb, MOJISpHas  Macca, MOJSIPHBIA OO0BEM,  YIJIEPOIHBIH  CKEJIET,
GyHKIMOHATBHAS TpyIIa, pajJuKan, H30MEpHs, H30MEPbl, TOMOJOTHYCCKUN
pAI, TOMOJIOTH, YIJICBOJOPOJIbI, KHUCIOPOA M a30TCOJCpIKAINE COCIUHCHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIC COCTMHCHHS);
TEOPHUH M 3aKOHBI (TEOpHs CTPOSHUS OpraHMYeCKHUX BemiecTB A. M. Byrtiepoga,
3aKOH COXPAaHCHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYCCKHUN SI3BIK
XUMHUHU; MHPOBO33PECHUYCCKHE 3HAHHWSA, JICKAIlMe B OCHOBE ITOHMMAaHHS
IPUYMHHOCTH M CHUCTEMHOCTH XHMHYCCKUX SBJICHUH, (DAKTOIIOTHUCCKHEC
CBEJICHUS O CBOWCTBAX, COCTaBe, IMOJYYCHHUH M OC30IIaCHOM HCIIOJIb30BAHHH
BaKHEHIITNX OPraHUYECKUX BEIISCTB B OBITY M IPAKTUYCCKOH JEATCILHOCTH
YeJI0BEKa,

c(hOpPMHPOBAHHOCTh YMCHHUH BBISBIIATH XapaKTEPHBIC MTPU3HAKH TIOHITHH,
yCTaHABJIMBaTh WX B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIHUE ITOHSATHS
IIPU OMMCAHWUU COCTaBa, CTPOSHUS M MPEBPAIICHUN OPraHMYEeCKUX COCTMHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJB30BAaTh XUMHUUECKYIO CUMBOJIUKY JIJIs
COCTaBJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl OpPraHMYECKMX BEIISCCTB U YPaBHCHUH XUMHUYECKUX PEaKIIHH,
M3TOTaBIIMBATh MOJICITH MOJICKYJI OPraHUYSCKHUX BEIIECTB JJISI MIUTFOCTPAIIUN MX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIMBATh IIPHUHAIJICKHOCTh N3yUCHHBIX
OPraHUYeCKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynime coeAuHEHUN (YTJIeBOJOPOJBI, KHCIOPOJ M a30TCOACpIKAINE
COCMHEHHUS, BBICOKOMOJICKYJIIPHbIE COCIMHEHHS), JaBaTb WM Ha3BaHHS TIIO
cuctematudeckord HoMmeHkiarype (IUPAC), a Takke IpUBOIUTH TPHBHAIBHBIC
Ha3BaHUs OTJICIBbHBIX OPraHMYECKHUX BEIIECTB (ITHIICH, MPOIMUJICH, alleTHIICH,
ATUJICHTJIMKOJb, TIIMIEPHH, (eHOJ, opMaIbIAeTHa, alleTaabIeT I, MypaBbUHAS
KHCJIOTA, YKCyCHas KHCJIOTa, OJICMHOBAas KHCJIOTa, CTCApWHOBAs KHCIIOTA,
IIF0K03a, (PYKTO3a, Kpaxmal, eJIr0JI03a, TIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEIACIATh BHUABI XUMHUYECKOW CBS3H B
OpPraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUSI MPUMEHSTH IOJIOKECHUS TEOPHUU CTPOCHHS
opraHnueckux BemiectB A. M. bytiepoBa 1 OOBSICHEHHS 3aBUCHUMOCTH
CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHECHHUS MAacCChI
BEIIICCTB;

c(hOpPMHUPOBAHHOCTh YMEHHMH  XapaKTepH30BaTh COCTaB, CTPOCHUE,
(bU3UYECKrEe U XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEJACTABUTENCH Pa3IUYHBIX
KJIACCOB OPTaHMYECKHMX BEIIECTB (METaH, 3TaH, STUJICH, IPOIMMICH, alleTHIICH,
Oyramuen-1,3, meTminOyraauen-1,3, 6€H301, METaHOJ, STAHOJ, YTUJICHTIUKOIb,
TIIAIEepYH, (EHOJI, alleTalbICTH ], MypaBbUHAS U YKCyCHAs! KUCIOTHI, TIFOKO03a,
KpaxMmaji, [eJUTI0JIo3a, aMHUHOYKCyCHasi  KHUCIIOTa),  WUTIOCTPUPOBATH
TCHETUYECKYI0 CBSI3b  MEXJIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;

c(hopMHUPOBAHHOCTH yMEHUS XapaKTepru30BaTh HCTOYHHKH
VTJIEBOJOPOAHOTO ChIpbsi (HE(PTh, MPUPOIHBIM Ta3, Yroyib), CHOCOOBI HX
nepepadoTKU U MTPAKTUIECKOE MPUMEHEHHE MMPOAYKTOB IepepadboTKH;

c(hOpPMHUPOBAHHOCTh YMEHHU TMPOBOJWTH BBIYUCICHHUS MO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTMYECTBA UCXOHOTO BEIIECTBA WIIH MIPOTYKTa
pEaKIMK MO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIIECTB UJIU TIPOYKTOB PEAKITUN);



c(hOpPMHUPOBAHHOCTh YMEHHUM BJIAJIETh CHUCTEMOM 3HAHUM 00 OCHOBHBIX
METOJIaX HAYYHOTO MO3HAHUSI, UCTIOJIb3YEMBIX B XUMUHU NIPU U3YYEHUH BEIIECTB
U XUMUYECKHX  sIBJeHUW  (HaOJIOJICHHE, H3MEpPEHHE, OSKCIICPUMEHT,
MOJICIMPOBAHUE), HCIOJB30BaTh CHUCTEMHbIC XHMHUYECKHE 3HAHUS  JJISA
NPUHIATUA PEUICHU B KOHKPETHBIX J>KM3HCHHBIX CHUTYyallUsiX, CBSI3aHHBIX C
BEIIIECTBAMHU U UX IPUMEHEHUEM;

cOpMHUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  MpaBUja  IOJIB30BAHUS
XUMHUYECKOM TOCYJION M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBITTOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMIOJIHATH XUMHUYECKHUI
OKCIEPUMEHT (MPEeBpAIllCHUS OPraHMYEeCKHWX BEIIECTB IIPM HarpeBaHUH,
MOJIy4YeHUE OTUJICHA W U3YUYEHUE €ro CBOMCTB, KAaYECTBEHHBIC PEaKIUU
OpPraHUYeCKUX BEIECTB, JCHATypamus OEJIKOB MNpHU HArpeBaHWH, IIBETHBIC
peakiuu OeTKOB) B COOTBETCTBUHU C MpaBWIaMU TEXHHUKH O€30MMacCHOCTH IIPHU
oOpallleHUH C BEIIeCTBaMHM U JITa0OpaTOPHBIM O0OpPYI0BAaHUEM, IPEACTABIATH
pe3yJabTaThl XMMHYECKOTO JKCIEepUMEHTa B (opMe 3amucu YypaBHEHUU
COOTBETCTBYIOIIMX PEAKIMA K (HOPMYJIHUPOBATh BBHIBOJABI HAa OCHOBE JTHX
pE3yJbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHH KPUTHUUECKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(pOpMaIHIo, TOJIyYaeMyl M3 pa3HbIX HMCTOYHHUKOB (CpeJcTBa MAacCCOBOM
uHpopmaiuu, IHTepHeT U ApyTrux);

chOpPMHUPOBAHHOCTh ~YMEHHMM  COOMIOJIaTh  MpaBWiia  AKOJOTHYECKU
11EJI€CO00pa3HOT0 TOBEACHUS B OBITY W TPYJOBOM JIEATEILHOCTH B IEJSAX
COXPaHEHHs CBOETO 3JI0POBbsSI U OKPYKAIOLIEH MPUPOJHOU CPEAbl, OCO3HABATH
OITACHOCTh BO3JCHCTBHS HA KMBBIC OPraHU3Mbl OMPEICIEHHBIX OPTaHUYECKUX
BEILIECTB, MOHMMAas cMbIci mokazarens [1JIK, moscHATh Ha mpuMepax CocoOsI
YMEHBIIIEHUSI W TPEIOTBPAICHUS WX BPEIHOTO BO3IACKUCTBUS HA OpPraHu3M
YEeJIOBEKA;

JUISL 00YYAIOIINXCS ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX ITO3HAHHUS BEIICCTB M
XUMHUYECCKUX SIBICHUM;

JUIS CIICTIBIX M CIAOOBHAAIIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpailna nmma  3amumcu
XUMHUYECKUX (OpMYIIL.

11 KITACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHS Kypca «OOIIass u HeopraHudeckas
XAMUS OTPaXaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O XHMHYECKON COCTaBIISIOMICH
€CTECTBEHHO-HAYYHOM KAPTHHBI MHpA, POJM XWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (GOPMHUPOBAHWM MBIINIJIEHUS ¥ KYJIbTYpbl JIUYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMUMOW ISl PEIICHUS MPAKTHUECKUX
3a/lad U DKOJIOTMUECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0pPOBBIO U
MIPUPOJTHOM CPEAE;

BJIQJICHUE CHCTEMOM XUMHWYECKMX 3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATHS (XUMHYECKHH 3JIEMEHT, aToOM, W30TOoII, S-, P-, d-
ANIEKTPOHHBIE OpPOUTATN aTOMOB, WOH, MOJICKYJIa, MOJb, MOJSPHBIA OOBEM,
BaJICHTHOCTh, JJICKTPOOTPUIIATEIILHOCTh, CTEIEHb OKHUCJICHHS, XHUMHUYECKas
CBsI3b (KOBAJIEHTHAs, UOHHAS, METAJUIMYECKas, BOJIOPOIHAS), KPUCTAIIIMUECKas



pELIETKA, TUIIBI XMMUYECKUX PEAKIIUM, paCTBOP, AIEKTPOJIUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJIMTUYECKAs JUCCOIMALIMS, OKHMCIUTEIb, BOCCTAHOBUTEIH, CKOPOCTH
XUMHUUYECKON peakIuu, XMMHUYECKOE PaBHOBECHE); TEOPHUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKOU Aucconuranuu, nepuoandyeckuit 3akod . 1. Menneneesa,
3aKOH COXpPaHEHHUS MAaCChl BELIECTB, 3aKOH COXPAHEHUS M MPEBpalICHUS
SHEPruu NMPH XUMHYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN SI3BIK
XMMHWHM, MHUPOBO33PCHUECKHE 3HAHMS, JIeKAalue B OCHOBE IMOHMMaHMS
NPUYMHHOCTH M CHCTEMHOCTH XHMHYECKUX SIBJICHUM, (HaKTOJIOTHICCKHE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJYYECHHWHU W OE30MaCHOM HCIOJIb30BAHUM
BOKHEUIIIMX HEOPTaHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOU JIEITCIHHOCTH
YeJI0BCKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepHbIC NMPU3HAKKU MOHATHUH,
yCTaHABJIMBaTh HUX B3aWUMOCBS3b, HMCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHS
P OMTUCAHUH HEOPTraHUYECKUX BEILIECTB U UX MPEBPAIICHHM;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJB30BAaTh XUMHYECKYIO CUMBOJIUKY JIJIs
coctaBiieHuss (OpPMYyJ BEHIECTB MW YPaBHCHHH XUMHYECKUX PEaKIIHH,
cucrematudeckyro Homenkiarypy (IUPAC) wu TpuBuanpHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIEeCTB (yrapHbId ras, yrieKuciblid ra3, aMMHuak,
raméHas U3BeCTh, HeTalIéHas U3BECTh, IIUThEBas COJa, TUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh yYMEHHUM ONPEACNIATh BAJCHTHOCTh M  CTCICHBb
OKHUCJICHUS XMMHUYECKHX 3JIEMEHTOB B COCJUHEHUSX PAJIMYHOTIO COCTaBa, BU]I
XUMHUYECKON CBsI3M (KOBaJCHTHAs, MOHHAs, METaJUIMYEcKas, BOJOPOJHAs) B
COCIMHCHUAX, THUN KPUCTAJUIMUYECKOM PEIIETKA KOHKPETHOTO BEIIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTNYECKAs ), XapaKTep CPeIbl B BOJHBIX
pacTBOpaX HEOPTraHUYECKUX COCTUHECHUN;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHaBJINBATh MIPUHAJIEKHOCTD
HEOPTraHUYECKUX BEIIECTB MO UX COCTaBY K OINPEACIEHHOMY KJIacCy/TpyIIe
coeMHEHU (IIPOCThIE BEIIECTBA — METaNIbl M HEMETaUlbl, OKCH/IBI,

OCHOBAHMSI, KUCJIOTHI, aM(OTEPHBIE TUIPOKCHUJIBI, COJIN);

c(hOpPMHUPOBAHHOCTh YMEHHM PACKPBIBATH CMBICI TIEPHOIUIECKOTO 3aKOHA
J. WM. MeHnngeneeBa ©  JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOINIYIO,
O0OBSACHUTENFHYIO U IPOTHOCTHYECKYIO (DYHKIINU;

c(hOpPMHUPOBAHHOCTh YMEHHUM XapaKTEPHU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 73JeMeHTOB |—4 mnepuoaoB Ileproanyueckoil CHCTEMBI
xuMuueckux sneMmentoB JI. M. MennenceBa, UCHOIB3ys MOHATHS «S-, P-, d-
3JIEKTPOHHBIE opouTaTIY, «QHEPreTUYECKUE  YPOBHUY, O0OBSICHATH
3aKOHOMEPHOCTH HW3MEHEHHsS CBOMCTB XHMMHYECKUX DJJIEMEHTOB H UX
COCMHEHUN N0 Mepuoaam U rpynnaM llepuoanueckon CUCTEMbl XUMUYECKUX
sanemenToB [[. 1. Menpaeneena,;

c(hOpPMHUPOBAHHOCT, YMEHUN XapaKTepu3oBaTh (OMUCHIBATH) O0OIIHE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KIIACCOB,
MOJATBEPKAATh CYIIECTBOBAHUE T€HETUUYECKOW CBSI3U MEKYy HEOPTraHWUYECKUMU
BELIECTBAMHU C IOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKUE PEAKITHH TI0
Pa3JIMYHBIM MPU3HAKAM (YUCIY U COCTaBY PEArupYIOIIUX BEIIECTB, TEIIOBOMY
b dexTy peakiuu, U3MEHEHUIO CTETICHEN OKUCICHUS SJIEMEHTOB, 00paTUMOCTH
peaKkIuu, y4acTUIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUHN COCTABJISITH YPABHECHUS PEAKITUI Pa3TMUHbIX
TUTIOB, TIOJHBIE W COKpAIIEHHBIC YpaBHEHUS pEaKIMil HOHHOTO OOMEHa,
YUUTHIBAs YCIOBUS, P KOTOPBIX 3TU PEAKIIUU UAYT JI0 KOHIIA;



c(hOPMHUPOBAHHOCTh YMEHHH TIPOBOJUTH PEAKIHMH, TOITBEPKIAIOIINE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH
ONBITHBIM ~ NyTEM  HOHBI, MPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIIHUTEIIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIUHA IOCPEICTBOM COCTABJICHUSI AJICKTPOHHOIO
OanaHca dTUX PEaKIIN;

cOPMHUPOBAHHOCTh ~ YyMEHHUM  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKOM peakluu OT Pa3JudyHbIX (PAaKTOPOB; XapakTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS B 3aBUCMOCTH OT BHEIITHETO BO3JICUCTBUS (IIPHUHIIUIT
Jle llarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHUN XapaKTepHU30BaTh XUMHYECKHUE MPOIIECCHI,
JIe)KAIUE B OCHOBE MIPOMBIIIEHHOTO MOJYYEHUsI CEPHOM KUCIIOThI, aMMHUAaKa, a
Takke cPOPMHUPOBAHHOCTH IMPEJCTABICHUN 00 OOIMMX HAyYHBIX MPUHIUMAX U
AKOJIOTHYECKUX ITPoOIeMax XUMHUUECKOTO ITPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM IPOBOJUTH BBIYMCICHUS C MCIOJIb30BAHHEM
MOHSATHS «MaccoBasl J0JI BEIIECTBa B pacTBOPE», 00BEMHBIX OTHOIIICHUH T'a30B
IpyU  XUMHUYECKMX PpEaKIMIX, MacChl BeEIIecTBa WJIM O00BEMa Tra3oB IIO
HU3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WIH O00BbEMY OJHOTO U3
YYaCTBYIOIIUX B PEAKIIMM BEIIECTB, TEIIOBOr0 3¢ (deKTa peakiud Ha OCHOBE
3aKOHOB COXPaHEHMS MaCChl BEILIECTB, IMIPEBPAICHUS U COXpPaHECHUS SHEPIHUU;

chOpMHUPOBAHHOCTh ~ YMEHHH  CcOOJIIOJaTh  MpaBuUjiia  IOJH30BAHUS
XUMHUYECKON TIOCY/IoM M J1TabopaTOpHBIM O0OpYAOBaHHWEM, a TaK)Ke IpaBuUia
oOpallleHHs C BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIIUSIMHU IO BBITTOJTHEHHUIO
J1a00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKHUI
AKCIIEpUMEHT (Pa3jioKeHHUe MEPOKCH/Ia BOJAOPO/ia B IPUCYTCTBUHU KaTaanu3aTopa,
OIPENICJIEHUE CpEelIbl PAaCTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCATLHOTO
WHIWKATOpa, BIMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM
peakIuy, peakiud HOHHOTO OOMEHAa, KauyeCTBEHHBIC pEaKIMu Ha CyJbdart-,
KapOoHAaT- H  XJIOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIIEPUMEHTAJIbHBIX 3a7ad 1o TemaM «Mertamme»y U «Hemeramnel»y) B
COOTBETCTBHHM C TIpaBWJIAMH TEXHUKH OC30MaCHOCTH TIpH OOpaIleHuu C
BCIIECTBAMU M J1A0OPAaTOPHBIM OOOpYAOBaHHUEM, IPEACTABISATH PE3YJIbTAThI
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alliCH YpaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GOpMyITHPOBATh BEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMCHHH KPUTHUCCKH aHAJIM3UPOBATh XUMHUUYECKYIO
uH(popManuio, IMOJIyYaeMyl M3 pa3HbIX HMCTOYHHUKOB (CpeJcTBa MAacCOBOM
KOMMYHUKaIu, MTHTepHET U ApYyTuXx);

c(hOpPMHPOBAHHOCT, YMEHUU  COONIOJATh TpaBUjia  AKOJOTUYECKU
[EJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYAOBOM JESITEIHLHOCTH B IEIAX
COXPaHEHHs CBOETO 3JI0POBbSI U OKPYKAIOILIEH MPUPOJHOU CPEAbl, OCO3HABATH
OTNACHOCTh BO3JICHCTBUSI Ha >KHUBBIE OPraHU3Mbl OIPECIEHHBIX BEIIECTB,
moHuMas cmbic  Tokazarens IIJIK, moscHATP Ha mpuUMepax CIOCOOBI
YMEHBIIICHUSI U TPEJOTBPALIEHUS HX BPEIHOTO BO3JICUCTBUS HA OPraHU3M
YeJI0BEKa;

JUTsE OOYYarOIIMXCS ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBICHUM;



JUISL CHENbIX W CIA0OBUASIIMX OOYYalOlIUXCS: YMEHHUE HCIOJb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpains npna  3anucu
XUMHAYECKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunumenoBanue
pa3/aesioB U TeM
NMPOrpamMMbI

KoanuyecTBO 4acos

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/bHbIE PeCypPChl

Pa3nen 1.Teopernueckue o

CHOBBI oprafmqecxoﬁ XUMHH

11

[Ipenmer
OpraHu4eCcKOn
xumun. Teopus
CTPOEHUS
OpPraHUYECKUX
coenuHeHu A. M.
bytneposa

Hroro no pazneny

Pa3nen 2.YriaeBogopoast

2.1

IIpenenbubie
YIII€BOAOPOABI —
AJIKaHbI

2.2

Henpenensabie
YII€BOIOPOJIBIL:
AJIKEHHBI,
AJIKaJUECHBI,
AJIKHBI

2.3

Apomarnyeckue




YTJ1€BOJIOPO/IbI

[Ipupoansie
HUCTOYHUKHU

24 3 1
YIJ1€BOJIOPOAOB U

ux nepepadoTka

Uroro no pazaeny 13
Pasznean 3.Kucaopoacoaep:kamnue oprannieckue coeJuHeHUust
3.1 Cruptel. denon 3
AJLIeruael.
Kap6onossie
3.2 P 7
KHCIIOTBL.
Crnoxuble 3(upbl
3.3 VriaeBoasl 3 2
Hroro mo pazneny 13

Pa3nen 4.A30Tcoaep:kaiye opraHudecKue coeIMHeHus

AMUHEL
4.1 AMUHOKHCIIOTEL. 3
benxn
Hroro no pasaeny 3

Pa3nen S.BbicokoMoOJIeKy AISIpHbIE COCAUHEHUS

IInmactmaccel.
5.1 2
Kayuyku. Bosnokna

Hroro no pazgeny 2




OBIIEE KOJIMYECTBO
YACOB I10
I[TPOT'PAMME

34




11 KITACC

HaunMeHoBaHMe KonuyectBo yacos
Ne DJIeKTpOoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpaMmel padoThI padoThI
Pa3nen 1.Teopernueckue 0CHOBbI XUMHU
Crpoenue aToMOB.
[Tepuoanueckuit
3aKOH U
ITepuoauueckas
1.1 P 3
cucrema
XUMHUYECKHUX
sneMeHToB /[. H.
MenneneeBa
CrpoeHue BeniecTna.
1.2 MHoroob6pasue 4
BELIECCTB
XuMH4YecKue
1.3 6 1
peakuuu
Hroro no pazneny 13
Pa3nen 2.Heopranuyeckasi Xumust
2.1 Mertamisl 1
2.2 Hemerannst
CBsi3b
2.3 2
HEOpPraHUUYECKUX U




OPraHUYeCKUX

BELIECTB
Uroro no pazgeny 17
Pa3zgen 3.XuMus ¥ :KU3HL

3.1 XuMus v )KU3Hb 4
Uroro no pazaeny 4
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOIT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust

JIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[Ipenmer oprannveckom
XHAMHH, €€ BOSHUKHOBEHHUE,
pa3BHUTHE U 3HAYCHUE

Teopus cTpoeHus
OpPraHMYECKUX COCIMHEHUN
A. M. byrneposa, eé
OCHOBHBIC ITOJIOKCHU

[TpencraBienue o
KJ1acCU(pUKaLUN
OpPTaHHYECKUX BEIIECTB.
Howmenxkiarypa
(cucremaTnueckas) u
TPUBUAIBHBIC HA3BAHUS
OpPTaHMYECKUX BEIIECTB

AJKaHBI: cOCTaB U
CTPOEHUE, TOMOJIOTUYECKU I

pst

MertaH u 3TaH —
IIPOCTEUIINE MTPEACTABUTENH




aJIKaHOB

AJIKEHBI: COCTaB U
CTPOEHHE, CBOMCTBA

OTUJIEH U IPONUJIEH —
pocTeine mpeIcTaBuTeNn
AJIKEHOB

[TpakTrueckas padota Ne 1.
«[Tony4yenuie sTuICHA U
U3YYEHHUE €r0 CBOWCTBY

Ankanuensl. byranuen-1,3 u
MeTmi0yTaauen-1,3.
[TomyueHue CHHTETUYECKOTO
KaydyKa U pe3UHbI

10

AJIKHHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHYECKUM PALL.
AneTuieH — npocTenmmn
IIPEACTABUTEND AIKUHOB

11

Brraucnenus 1o YpaBHCHHIO
XUMHYECKOMN peakuumn

12

ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCHYHOCTH apeHOB

13

I'emeTnyeckas CBA3b
YTJIEBOAOPOJIOB,
MIPUHAJIEKAIINAX K
Pa3JIMYHBIM KJ1accam




14

IIpupoHbIE HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 u nomnyTHble HeTIHbIE
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

15

IIpupoaHbIE HCTOYHUKH
YIJI€BOIOPOAOB: IPUPOIAHBIN
ra3 1 IOINyTHbIE HEPTSHbIE
rasbl, HeTh ¥ IPOJYKTHI €€
nepepaboTKu

16

KoHTtposbHas padoTta mo
pazzeny «YTIeBOI0pOAb»

17

[IpenenpHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOJI.
Bonopoanas cBsizb

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIULEPUH

19

DeHOo: CTpOoEHUE
MOJIEKYJIbI, PU3NYECKUE U
XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

20

Anpneruasl: popmanbaeru
U aneranbaerua. AneTod

21

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE KHUCIIOTHI:
MYypaBbUHAs U YKCyCHas




22

[TpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHUCTIOTHI, KaK
MNpEaACTAaBUTCIIN BBICHINX
KapOOHOBBIX KUCIIOT

24

Mpl1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHCTBUE

25

CrnoxHuble 3(UpbI Kak
IIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['Maposin3 CI0KHBIX

3¢upoB

26

JKupsr: tunponus,
NpUMEHEHHE,
Ouosorudeckas poJib KUpPOB

27

YrieBoasl: coCTaB,
KJaccuukanms.
Baxwuerimme
MIPECTABUTENH: TIIOKO03a,
bpykTo3a, caxaposa

28

Kpaxman u nemnronos3a kak
MIPUPOIHBIE ITOJIUMEPEI

29

KonrponbHas padora no
paszneny




«Kucnopoaconepxaune
OpraHUYEeCKHe
COEIMHEHU S/
Bcepoccuiickas
poBepoyHas pabora

30

OO01as xapakTepuCTHKA
a30TCOAEPKALINX
OpPraHUYECKUX COCIUHEHUH /
Bceepoccniickas
poBepoyHas pabora

31

AMMHBI: METHJIAMHH U
AHUJINH

32

AMHMHOKHCIIOTHI KaK
amM(OTepHbIE OPTaHUIECKHE
COEIMHEHMS, X
OHOJIOTHYECKOE 3HAUYEHHE.
Ilentunsl. benku kak
MPUPOJIHBIE
BBICOKOMOJICKYJISIPHBIC
COCIUHEHMS

33

OCHOBHBIE TTOHATHUSA XUMUH
BBICOKOMOJIEKYJISIPHBIX
COECTUHEHUN

34

OCHOBHBIEC METOIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHui. [ImacTMaccsl,
Kay4yKH, BOJIOKHA




OBIIEE KOJIMYECTBO YACOB
[10 [TPOT'PAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMHWYECKHUHN DJIEMEHT. ATOM.
DneKTpoHHas: KOHGUTypalus
aTOMOB

[lepuoauueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHTOoB JI. H.
MenneneeBa, nX CBS3b C
COBPEMEHHOM TEOPUEH CTPOEHUS
aToOMOB

3aKOHOMEPHOCTH U3MEHEHMUSI
CBOMCTB XUMHUYECKHUX IEMEHTOB
U X COEIMHEHUI 110 TpyIaM U
nepuoiaM. 3Ha4CHHE
MIEPUOIUYECKOr0 3aKOHA U
CUCTEMBI XMMHUYECKUX JIEMEHTOB
JA.1. Menneneesa B pa3BUTUU
HayKH

CrtpoeHue BeniecTna.
XyMHU4YeCcKas CBA3b, €€ BUJIBI,
MEXaHHU3MBbI 00pa30BaHUS
KOBAJIEHTHOU CBS3U. BogopoaHas




CBA3b

BanmenTHOCTS.
DIIEKTPOOTPULIATENHHOCTb.
Crenenb okuclicHus. BemecTsa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

ITonsiTHE O TUCTIEPCHBIX
cucremax. MctuHHBIE 1
KOJUJIOUJHBIE PACTBOPBHIL.
MaccoBas [0 BeIlleCTBa B
pacTBope

Knaccugukanus u HoMeHKIaTypa
HEOPTraHMYECKUX COCTUHEHUH.
I'enernueckas cBsi3b
HEOPraHUYECKUX BEIECTB,
Pa3IUYHBIX KJIACCOB

Knaccudukanust XuMuueckux
peaKkIuil B HEOPraHUYECKON 1
OpPraHUYecKO XMMHHU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB;
3aKOH COXpaHEeHUs U
IpeBpalleHHs SHEPTUH IpU
XUMHYECKUX PEaKIUIX

Cxkopoctb peakiuu. OOpaTuMble
peakuyuy. XMMHYECKOE
paBHOBECHE




10

[TpakTuyeckas padora Ne 1.
«BnusiHre pa3nuuHbIX (HAaKTOPOB
Ha CKOPOCTh XUMHYECKON
peaKIn

11

DNIEKTPOAUTHYECKAS
nuccounanusd. [lonstue o
BOZIOpOAHOM ToKka3aTene (pH)
pactBopa. Peakinuu HOHHOTO
oOMmeHa. ['uaponu3 opraHudecKux
Y HEOPTraHUYECKHUX BEILECTB

12

OKHUCIIMTENIBLHO-
BOCCTAaHOBHUTEIbHBIC PEAKIIHH.
[TonsiTue 006 AIeKTpOIIH3E
pacIuIaBoB ¥ pacTBOPOB COJICH

13

KonTponbhas pabota no paszueny
«TeopeTrnyeckue OCHOBBI XUMHI)

14

MeTtamnsl, UX IOJIOKEHHE B
Ilepnonnueckoi cucreme
XUMHYECKHX deMeHToB JI. H.
MeHzeneeBa 1 0COOCHHOCTHU
cTpoeHus atomoB. O0mIne
dbuznyecKkue CBOCTBa METANIIOB

15

CruiaBbl METaJIOB.
DNEKTPOXUMHUYECKUN Psift
HanpsHKEHUH METalIoB

16

XUMHYECKHE CBOMCTBA




BaXHEHMILINX METAJUIOB (HATpHil,
KaJIni, KaJbIlUi, MarHui,
QTIOMUHHK ) U UX COCTMHECHUN

17

XUMHYECKUE CBOMCTBA XpoMma,
MeIU U UX COCOUHEHUHU

18

XHUMHYecKre CBOMCTBA IIUHKA,
JKelle3a U UX COSTMHEHUN

19

ITpaxTrueckas padota Ne 2.
"Pemienue skCepuMeHTAIbHBIX
3amay no reMe «Merayuib»'

20

HemeTamiel, ux MoOJIOKEHUE B
[Tepuoauueckoii cucteme
XUMHYECKHX 31eMeHTOB /JI. 1.
MenzeneeBa u 0COOCHHOCTH
CTPOCHHUSI aTOMOB

21

dusnyecKue CBOKUCTBA
HEMETAIJIOB. AJIOTPONHS
HEMETaJUIOB (Ha IpUMeEpe
KHCII0pOJia, cephl, (hocdopa u
yriiepojia)

22

XUMHYECKHE CBOMCTBA
rajoreHoB, CEPbI U UX
COeTMHEHNN

23

XuMHuecKrue CBOMCTBA a30Ta,
docdopa u ux coeAMHEHUN

24

XHUMHUYECKUE CBOMCTBA yIiIepoa,




KPEMHUS U UX COCIMHEHUHN

25

[IpruMmeHeHne BaKHEUINX
HEMETAJUIOB U UX COCTMHEHUI

26

O0001eHre U cUCTEMATU3ALIIS
3HaHuM 1Mo TeMe «HemeTamby.
Brraucienus no ypaBHEHUSIM
XAMHUYECKHUX PEaKUUi U
TEPMOXUMHYECKUE PACUETHI

27

ITpaxTrueckas padota Ne 3.
«Perienue 3KCiepuMEHTAIbHBIX
3a1a4 o reme "Hemeramisi"»

28

KoHTposbHast pabota 1mo Temam
«Mertamiae» 1 «HemeTtamis

29

HeopFaHI/IquKHe U OPTraHUYCCKHC
KHCJIOTHI. HeOpI‘aHI/I‘lCCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHUS

30

AM@oTepHbIe HEOpraHUYECKHE U
OpPraHUYECKHUE COCTUHEHUS.
I'enernyeckas cBs3b
HEOPraHUYECKUX U OPraHUYECKHUX
BEIIECTB

31

Ponb xuMun B o0ecnieueHUH
DKOJIOTMYECKON, SJHEPTreTUYECKON
U MHIIEBOH OE30ITaCHOCTH,
Pa3BUTUU MEAUIMHBI

32

[TpencraBienust 06 0OmUX




HAayYYHBIX ITpUHOHIIAX
MMPOMBIIIJICHHOT'O IMOJIYYCHHA
BaKHEHIIINX BCILICCTB

Yenosek B MUpE BELIECTB U

33 1
MaTepUajoB

34 XuUMHS ¥ 3J0POBbE YEIIOBEKa 1

OBLIEE KOJIMYECTBO YACOB I10 3

I[TPOT'PAMME







MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM [TIPOI'PAMMOBI

10 KJTACC

Koxa npoBepsiemoro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI 00pa30B:
cpeaHero o01ero o0pa3zoBaHus

1

TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHUU

11

ChopMupoBaHHOCTh MPEACTABICHUI O XHMHUYECKOW COCTABJISIONICH
MHUpa, POJIM XUMHUH B MMO3HAHUY SIBJICHUH MPUPOJIBI, B (OPMUPOBAHUU MBI
e€ (QyHKIMOHAIILHON T'PaMOTHOCTH, HEOOXOIUMOW /ISl PEIICHHS TIPAKTE
000CHOBAHHOTI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IPUPOJTHOMN cpejie

1.2

Brnagenue cucreMoil XMMUYECKUX 3HAHUN, KOTOpask BKJIFOUAET: OCHOBOIIO
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTD, CTENICHh OKUCIICHUS, XUMUYECKa.
MOJIAPHBIA O00BEM, YIIEpOAHBIA CcKenleT, (yHKIMOHAIbHAs TPYIIa, |
TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIEBOJAOPOJbI, KHUCIOPOA- M ¢
OHMOJIOTMYECKH aKTUBHBIE BellecTBa (YIIIEBOAbI, dKUPbI, OCIKH), MOHOMED
BBICOKOMOJIEKYJISIPHBIE COCTUHEHUS); TEOPUH U 3aKOHBI (TCOPUS XHUMHUE
BemiectB A.M. bytiepoBa), 3akOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XUMI
O CBOMCTBaxX, COCTaBe, MOJy4YeHUU M O€30MaCHOM HCIOJIb30BAHUU B:
OpPraHMYECKUX BEIIECTB B OBITY U MPAKTHUECKOHN IEATEIHbHOCTH YeJIOBeKa

1.3

C(i)OpMI/IpOBaHHOCTL yMeHI/Iﬁ BBIABIIATE  XAPAKTCPHBIC TIPHU3HAKU
B3aUMOCBA3b, HUCIIOJB30BATh COOTBETCTBYIOIIHUC IIOHATHA IIpU OIIN
npeBpameHHﬁ OPTaHUYCCKUX CO€OUHEHMI

14

c(hOpMUPOBAHHOCTh YMEHHI UCIIOJIb30BATh XUMUUYECKYIO CUMBOJIHMKY IS
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN) (POpPMYIT OPraHUYECKUX BEII
peaKIuii, N3roTaBJINBaTh MOJIEIN MOJIEKYJI OPTaHHYECKUX BEIIECTB IS M
MIPOCTPAHCTBEHHOTO CTPOCHUS

1.5

CdopMupoBaHHOCTh YMEHMI yCTaHABIUBATh MPUHAICKHOCTh U3YYEHH
UX COCTaBy M CTPOCHHIO K OMpeNelIEHHOMY Kiaccy (TpyIe) COeTuHEHN
a30TCO/CpKAIINE COEIUHEHUS, BBICOKOMOJEKYJISIPHBIE COEAMHEHUs)
cucrtematnyeckor HomeHkiatype (IUPAC)

1.5

ChopMHpoBaHHOCTh YMEHHS OINPEAENATh BHUJbI XUMHUYECKOW CBS3U |
(oMHApHBIE U KpaTHBIE)

1.6

C(I)OpMHpOBaHHOCTL YMCHHA HNPUMCHSATL: HOJIOKCHUSA TCOPUHU CTPOCHMUS
EYTJ'ICpOBa JJIA OOBSICHEHHSI 3aBUCHMOCTH CBOICTB BCIICCTB OT HX
COXPAaHCHUA MACChl BCUICCTB

YrieBoaopobl. Kucnoponcoaep:xarne Hu a30TcoJepxKaIme
BrICOKOMOJIEKYIISIpHBIE COETMHEHUS

2.1

CdopmupoBaHHOCTh YMEHUN NPUBOAUTH TPUBHUAJIbHBIE HA3BAHUS OTIIE.




(3TWJIEH, TPOIMMJICH, AaleTHJICH, STUJICHTJIMKOJb, TIUIEPUH, (EHOI,
MypaBbHUHAs KHCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCIIOTa, CTE
(dhpyKTO3a, KpaxmaJl, 1EUTHI03a, TITUIIH)

2.2

ChopMupoBaHHOCTh YMEHHI XapaKTePU30BaTh COCTaB, CTPOCHHE, (DHU3HUT
TUMIUYHBIX TPEJICTABUTENICH PpPAa3IMYHBIX KIIACCOB OPraHUYECKHX Bl
MPONUJICH, aleTwieH, OyranueH-1,3, merunOyraaueH-1,3, OeH3z0m, MeT
TIIMLEpUH, (PEHOI, aleTanbJerua, MypaBbHHAS M YKCYCHAsl KHCIOTHI, T
aMUHOYKCYCHasl KUCJIOTa)

2.3

ChopmupoBaHHOCTh ~ yMEHHUS  WJUIIOCTPUPOBATh  T'€HETUYECKYIO
MPEICTAaBUTEIISIMA  PA3JIMYHBIX KJIACCOB OPraHMYECKHX BELIECTB Yp:
XUMHUYECKHUX PEAKIHii C UCTIOJIb30BAHUEM CTPYKTYPHBIX POpPMYIT

2.4

CdopMHpoBaHHOCTH YMEHUS XapaKT€PU30BaTh UCTOYHUKHU YIIIEBOJOPOE
ras, yroinb), COCOOBI UX NMEPepadOTKH U MPAKTHUECKOE TPUMEHEHHE TTPO]

XUMHUS U KU3Hb. PacuéTrl

3.1

CdopmupoBaHHOCTh YMEHUIl BIaJIeTh CUCTEMOW 3HAHUI 00 OCHOBHBIX
UCIOJIb3YEMBIX B XHMHUHU IPH H3YUYEHUU BEUIECTB U XHUMHUECKUX SIBIICI
AKCIIEPUMEHT, MOJIEIMPOBAHNUE), UCIIOIB30BaTh CUCTEMHBIE XUMUYECKUE ’
B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH U UX TIf

3.2

ChopMupoBaHHOCTh YMEHU COOJIIOIATH MPABUIA TTOJE30BAHUS XUMUYEC
o0opyIoBaHMEM, a TaKXkKe IMpaBuiia OOpalieHUs C BEIIECTBAMHU B COOT
BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUIECKUX OIBITOB

3.3

C(l)OpMI/IpOBaHHOCTL YMeHI/Iﬁ IJIaHUPOBATb U BBIIIOJHATH XUMHUYECKUI
OpraHUYCCKUX BCHICCTB IPHU HAIpC€BaHHU, IMOJYYCHHUC DTUJICHA U U3YUYCH
pCakuu OpraHNYCCKUX BCHICCTB, JACHATYpALUA OCIIKOB IIpU HarpcBaHMUl
COOTBCTCTBHUU C IIPpaBUJIAMU TCXHUKHU 0€30IMacHOCTH npu O6paI_I_[eHI/II/I C
O60py,[[OBaHI/IeM; NpEACTABJATh PE3YJIbTAThl XUMHUYCCKOI'0 SKCIICPUMCHT
COOTBCTCTBYIOIIHX peaKI_II/Ifl u (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3THUX P

3.4

CdopmupoBaHHOCTh YMEHHUI NPOBOAUTH BBIYMCIEHUS [0 XMMHYECKUM
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIHM IIPOJYKTAa PEAKLHUH 10 U3BECTHB
OJIHOTO M3 MCXOJIHBIX BEUIECTB WU MPOAYKTOB PEAKIINN)

3.5

C(I)OpMHpOBaHHOCTL yMCHHf/'I KPUTHYCCKU AHAJIIM3UPOBATH XUMHUYCCKYHO
Pa3HbIX HCTOYHUKOB (Cpe)lCTBa MacCOBOM I/IH(I)OpMaI_II/II/I, CCTh I/IHTCpHCT u

3.6

ChopMupoBaHHOCTb YMEHHI COOJIIOATh MpaBUIIa YKOJIOTUYECKHU LIETECO
TPYJIOBON NEATEIBHOCTH B LEJIAX COXPAHEHUs CBOETO 3JI0POBbS M OK|
OCO3HaBaTh OIACHOCTh BO3JCHCTBUS HA >KMBBIE OpPraHU3MBI OIpPENEINE
noHumasi cmbica nokazatens [IJIK (mpeaenbHo momycTHMO KOHIIEHTP
CrocoObl YMEHBIICHHS U MTPEIOTBPAILIEHUS] X BPEJIHOT0 BO3CHCTBHS Ha «

11 KUIIACC



Koxa npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI 00pa30oBa’
cpeaHero o01ero o0pa3oBaHus

1

TeopeTnueckrue OCHOBbI XUMUHU

11

Biianenre cucteMoil XMMUYECKUX 3HAHMI, KOTOPasi BKIIFOYAET: OCHOBOIOJIA
9JIEMEHT, aToOM, 3JICKTPOHHAs 000JI0YKa aTtoma, S-, p-, J-3JeKTpOHHBIE 0P
BaJICHTHOCTh, AJIEKTPOOTPHULIATENILHOCTD, CTENEHb OKUCIEHUS, XUMHUYECKas
MOJIIDHBIA ~ O0BEM, KpUCTAUIMYECKAss PEIIETKA, TUIBI XUMHUYECKH
BOCCTAHOBUTEJIbHBIE, IK30- M 3HJOTEPMUYECKHE, PEAKLUU HOHHOTO OO0
HEDJIEKTPOJIUTBI, IEKTPOJIUTUYECKAS JTUCCOLMALNS, OKUCIUTENb, BOCCTAHC
pEeaKIMM, XUMHYECKOE pPaBHOBECHE); TEOPUM M 3aKOHBI (TEOpUs DJIEK
[lepuognueckuii 3axkon .M. MenpaeneeBa, 3akOH COXpaHEHHUsI MAacChl), 3ar
SI3BIK XUMUH, (DAKTOIOTUIECKUE CBEACHUS O CBOWCTBAX, COCTABE, MOTYICHUL
BOKHENIINX HEOPraHUYECKUX BEIIECTB B ObITY U MPAKTUYECKOM JESITEIHHOC]

1.2

ChopMupoBaHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIC MPHU3HAKH U B3au
IIPUMEHATH COOTBETCTBYIOLIME NOHATHS IIPU ONKUCAHUH CTPOCHUS U CBOMC
UX IIPEBPAILECHN; BBIABIATh B3aUMOCBS3b XUMUYECKNUX 3HAHUM C MOHSATHSI!
€CTECTBEHHOHAYYHBIX NIPEIMETOB

13

Bnagenue OCHOBHBIMH METOJaMH HAaY4YHOT'O TTO3HAHUA BCHICCTB U XUMU®
HU3MCPCHUC, SKCIICPUMCHT, MO,Z[CJII/IPOBaHI/Ie)

14

CdopmMupoBaHHOCTh YMEHUH OMPEENATh BAJIEHTHOCTh U CTEIEHb OKUCIIE
COCIMHEHUSAX pPa3IMYHOIO COCTaBa, BHJ XUMHYECKOM CBSI3M (KOBAJIEHT
BOJIOPOJHAs) B COEAMHEHHUSAX, TUN KPUCTAIIMYECKOM pEImETKH KOHK
MOJIEKYJISIpHAsi, HOHHAs, METAJUIMYecKas)

1.5

CdopMupoBaHHOCTh YMEHHUH ONpEAeNsaTh XapakTep Cpeasl B BOJIHBD
COeIMHEHUI

1.6

ChopMHpPOBAaHHOCTh YMEHUS KIAaCCU(PUIIUPOBATH XUMUYECKUE PEAKITUHU T10
U COCTaBY pPEarupyroliux BEHIECTB, TEIIOBOMY 3(D(EKTy peakiuu, 3N
AJIEMEHTOB, 0OPATUMOCTH PEAKIINH, YIACTUIO KaTaau3aTopa)

1.7

ChopMupOBaHHOCTh YMEHHH COCTABIATh YPaBHEHUS PEAKIIMNA PA3IMUHBIX 1
yYpaBHEHMsI peakIiMii HOHHOTO0 0OMEHA, YUUTHIBAsl YCIOBHSL, IPU KOTOPBIX 31

1.8

CdhopMHUpPOBaHHOCTH YMEHUN MPOBOJIUTH PEAKIINH, TTOATBEPKIAIONINE KAt
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, TPUCYTC
HEOPraHWYECKUX BEIIECTB

1.9

C(pOpMI/IpOBaHHOCTB yMCHI/Iﬁ PacCKpbIBaTh CYIIHOCTH OKHCIIUTCIIBHO-
MOCPCACTBOM COCTABJICHUSA 3JICKTPOHHOTO OanaHca dTUX peaKuHﬁ

1.10

ChopMupoBaHHOCTh YMEHUH OOBSCHATH 3aBHCHMOCTh CKOPOCTH XHMHUYL
bakTopoB

1.11

CdopMupoBaHHOCTH YMEHHI OOBSICHATH XapaKTep CMEIICHHS] XUMUYECKOT(
BHelHero Bo3aerictus (mpunnui Jle [larenne)




OO01mas 1 HeOpraHUYECKask XUMHUS

2.1

CdopMupoBaHHOCTh YMEHUH pacKpbiBaTh CMBICH llepuoanueckoro
JEMOHCTPUPOBATH €T0 CHCTEMATU3UPYIOIIYI0, OOBbSICHUTEIBHYIO U MPOTHOC

2.2

ChopMHPOBaHHOCTh YMEHUH XapaKTEPU30BaTh JICKTPOHHOE CTPOSHUE aTO
4 nepuonoB [lepronuueckoit cuctemMbl XuMUYeckux 3emMmeHToB [[.1. Menn
, p-, d-3JeKTpOHHBIE OpOHMTANINY», «IHEPIETHUYECKUEC YPOBHHY», OOBICHSIT!
CBOMCTB XMMHYECKUX AJIEMEHTOB W MX COCIWHECHUM IO MEPHOJIaM M TPYII
xuMuueckux dyemenToB /.M. MenngeneeBa

2.3

ChopMUpOBaHHOCTh  YMEHHH  XapaKTepu3oBaTh  (OMHCHIBATH)  OON
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIACCOB, MOATBEPXKIATh CYIIECT
MEXTy HCOPTaHUICCKIMH BEIIECTBAMH C IIOMOIIBI0 YPABHCHUN COOTBETCTE

2.4

CdopmMupoBaHHOCTH YMEHHI YCTaHABIUBATH MPUHAAIEKHOCTh HEOPTaHU YL
onpenenéHHOMY Kiaccy (Tpymie) CoeIuHEHUH (MPOCThIe BEIIECTBA — ME
OCHOBaHUs1, KUCIOTHI, aM()OTEpHBIE THAPOKCUIBI, COJIN)

2.5

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ HCIIOJIb30BAaTh XUMHUYCCKYHO CUMBOJIMKY JJIsL
u ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKuHﬁ, CUCTCMATHUYCCKYH0O HOMCHKIIATY]
Ha3BaHUs OTACIIbHBIX HCOPIraHMYCCKHX BCHICCTB (yrapHLIﬁ ras, YrJICKI
HU3BCCTH, HerameéHas HU3BCCThb, IIMUTHLECBAA COJia, IIMPUT U I[pyrI/Ie)

2.6

ChopMupoBaHHOCT,  yMEHUH  XapakTepu3oBaTh  (OMUCHIBATH)  OON
HEOpPraHMYECKUX BEIIECTB pPa3JIMYHBbIX KJACCOB, IMOATBEPXKIATh CYLIECT
MEX/1y HEOPraHUYEeCKMMH BEIIECTBAMU C MIOMOIIBIO YPAaBHEHNUH COOTBETCTE

2.7

ChopMUpOBaHHOCT yMEHHUH IUIAHUPOBaTh M BBINOJHATH XHMHUYECKU
NIEPOKCH]IAa BOAOPOJA B IPUCYTCTBUHU KAaTaIN3aTOpa, ONPEACIECHUE CPEIBI P
YHHUBEPCAJIBHOTO HMHIUKATOPA, BIMSHUE pPa3lIWYHbIX (PAKTOPOB Ha CKC
peaKkIMyU HOHHOTO OOMEHa, KaueCTBEHHbIE peakIMK Ha CyabdaT-, KapOoHaT
aMMOHUSI, pellIeHNe SKCIIEPUMEHTATIBHBIX 3a/1a4 1o TeMaM «MeTtamis»y 1 «|
IpaBUIaMU TEXHUKU O€30MacCHOCTU NMpHU OOpaIleHHH C BEIIECTBAMM U I
IPEJCTaBIATh PE3yJbTaThl XMMUYECKOTO 3KCIIEpUMEHTa B (hopMe 3aIlucH
peakuuii 1 GOpMyIUpPOBaTh BHIBOJIBI HA OCHOBE 3THX PE3yJIbTAaTOB

2.8

CdhopMHpPOBAaHHOCTH YMEHHUN COOJIOATH MPAaBUJIA MOJIb30BAHUS XUMHUYEC
obopymoBaHHWEM, a TaKXe MpaBuja OOpaleHusi ¢ BEMIECTBAMH B COOTI
BBITIOJTHEHHIO JIAOOPATOPHBIX XUMHUICCKUX OTIBITOB

2.9

C(bOpMI/IpOBaHHOCTB YMCHI/II\/'I XapaKTCPU30BaTb XUMHUYCCKUC  ITPOLI
MMPOMBIINIJICHHOTO IMMOJIYYCHUSA CCpHOﬁ KHUCJIOTBI, aMMHaKa, a TaKXX¢C C(I)OpMI/I
06H_[I/IX HAaYYHBIX NPUHOUIIAX U SKOJIOTHYCCKUX HpO6JICMaX XUMHYCCKOTO IT

XUMHS U KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTH PEACTABICHUN 0 XUMHUYECKOM COCTABISIOIEH ecTec]
pONU XMMUU B TO3HAHWUU SIBICHUIN MPUPOJBI, B (OPMHUPOBAHUH MBIIILIEH
(GYHKIMOHATIBHONH T'PaMOTHOCTH, HEOOXOJUMOHM JUIsl peleHHs MpaKTH4
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U IIPUPOIHOM Cpefie




3.2

CdopMUpoBaHHOCTh YMEHHI KPUTUYECKH AHAIU3UPOBATH XUMHUYECKYIO I
pa3HbIX UCTOYHUKOB (CpeICTBa MACCOBOM KOMMYHHUKAIINH, CeTh IHTepHET 1

3.3

CdopMupoBaHHOCTh YMEHHUI COOJIFOIATH MIPABHIIIA YKOJIOTHUYECKHU IEIECO0
TPYAOBOM AEATEILHOCTH B LIENSAX COXPAHEHUS CBOETO 3I0POBbSI U OKPYKALO

3.4

Oco3HaBaTh OITACHOCTH BO3I[€I>1CTBHH Ha JKHUBBLIC OPraHHU3MbI onpe/:[enéHH
IIOKa3aTciiia HI[K, INOSACHATE Ha HIpHUMEpax CII0COOBI YMCHBIICHUA W I
BOS,[[CI;'ICTBI/IH Ha OpraHus3M 4YCJIOBCKaA

3.5

ChopMupoBaHHOCT YMEHHMH NTPOBOJUTH BBIUMCICHUS C HCIOJIb30BAHU
BEIIIECTBA B PAacCTBOPE», OOBEMHBIX OTHOLICHUN T'a30B MPH XUMHUYECKHUX P
00béMa ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIECTBA, MAcCe MM OOBEM
pEaKIu BEIIECTB, TEIUIOBOTO 3¢ ¢eKTa peakud Ha OCHOBE 3aKOHOB
IIPEBPAILCHNS U COXPAHEHUS SJHEPTUU




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJTACC
Kon IIpoBepsieMblii 3JIEMEHT COJePKAHUS
1 TeopeTnueckre OCHOBbI OPraHU4EeCKOH XUMHUHU
11 IIpeameT opraHM4ecKON XUMUU: €€ BOSHUKHOBEHME, Pa3BUTUE U 3HAYCHUE B I1OJTYyYEHU!
' Teopus crpoeHust opranndeckux coenuuenuii A.M. bytiepoBa, €€ 0CHOBHBIE MTOJIOKEH!
12 CrpykTypHble (GOpMYJbl OpPraHUYECKHX BellecTB. [omosiorus, u3zoMmepus. XuUMHU
' COEJIMHEHUSIX — OIMHAPHBIE U KpaTHbIe cBs3u. [IpencTaBienue o kiaccuuKanuy opran
13 Homenknarypa opranuyeckux coeMHEHUH (cucTeMaTudecKas) 1 TpUBUAJIbHBIE Ha3Bak
' KJIACCOB OPraHMYECKUX BEIIECTB
2 VYrieBonoposl
21 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psii. MeTaH U 3TaH — NPOCTEHIINE MPEJ]
' Y XMMHUYECKHE CBOMCTBA (peaklMM 3aMELEHUS] U TOPEHUs), HAXOXKIEHHUE B IPUPOJIE, 10
AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH PsiA. DTWIEH M HPONWIEH — MPOCTY
2.2 ¢usznyeckue M XHMHUYECKHE CBOMCTBA (pEaKkUUM THJIPUPOBAHUS, TaJIOTEHUPOBAHI
MOJIMMEPU3AIIH ), TOJTyYEHUE U IPUMEHEHHE
53 Ankanuensl: OyragueH-1,3 u MetwnOyranueH-1,3: cTpoeHue, BakHEHIINE XU
' nosuMepusanun). Ilosyuenne cMHTETHYECKOro KaydyKa U pe3UHbI
AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psiA. ALETHIIEH — MPOCT
24 COCTaB, CTpoeHHe, (PU3MUEeCKHEe W XMMHYECKHE CBOMCTBA (peakUUM TUAPUPOBAHUSA,
TOpEHMs), OJIyYeHUE U IPUMEHEHUE
Apensbl. benzoin: cocras, cTpoeHue, GU3NUECKUE U XUMHUECKUE CBOIMCTBA (pEaKIUH T
95 NOJy4eHHe M NpuUMeHeHue. Toiyosl: CcOCTaB, CTpOEHHUe, (U3NYeCKHe U XU
' raJJoreHUPOBAHUS W HUTPOBAHUSA), TOJIyY€HHE M NpUMEHEHUE. TOKCHYHOCTh apeHC
YII€BOIOPOAAMH, NPUHAUIEKAIIUMHY K pa3JIUYHbIM KJ1accaM
[TpupoaHbIe UCTOYHHUKH YTIIEBOAOPOOB. [IpupoaHblii ra3 U nomyTHbIe HE(QTAHbIE ra3
2.6 CnocoOsl  mepepaboTku  HeTH: TIEpPEeroHKa, KPEKWHT (TEPMHYECKUH, KaTauTh
nepepaboTky He(TH, UX MPUMEHEHUE B IPOMBIIUIEHHOCTH U B ObITy. KamMeHHbIH yromib
3 Kucnoponconep:xaiye opranndeckie coeIMHEHUs
[IpenenbHbIE OHOATOMHBIE CIIUPTHL. METaHOI U 3TaHOJ: CTPOEHUE, PU3NYECKHE U XI
AaKTUBHBIMU METaJlJIaMH, TaJOr€HOBOJOPOJaMH, TOpeHue), mpuMeHeHue. Bomoponr
3.1 CUpTOB. JleiicTBHE METaHOJIa U ATaHOJIa HA OPTaHU3M 4YesIoBeKa. MHOT0aTOMHBIE CITUP
cTpoeHHe, Gu3nuecKue U XMMHUYECKHe CBOICTBa (B3aMMOJEICTBHE CO LIETIOUHBIMU M€
Ha MHOT'OATOMHbIE CIIUPTHI). JleficTBHE Ha opraHu3M 4enoBeka. [IpruMenenue raumeprux
3.2 @DeHOJI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U XUMUUECKHE CBOMCTBA. TOKCUYHOCTH (hEHC




3.3

Anpneruapl U KeTOHBbL. DOpMaliberuj, amneTalbIeTu: CTPOCHHE, (U3MYECKUE U >
OKHCJICHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIINN ), TIOJYUCHHUE U PUMEHCHUE

3.4

OMHOOCHOBHBIE TpeJeNbHbIE KapOOHOBbIE KHUCIOTHL.. MypaBbHHAs M YKCYCHas KHUCI
XUMHUYECKHE CBOMCTBa (CBOMCTBa, OOIIME Ui Kilacca KUCIIOT, PeaKIHs STepuuKall
CreapuHOBass M OJIGMHOBAsi KUCIIOTHI KaK IMPEICTABUTENM BBICHIMX KapOOHOBBIX KU
KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBHUE

3.5

Crnoxuble 3Gupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPONHN3 CIOXKHBIX 3!
[Tpumenenue xupoB. buonornyeckas poyb KUPOB

3.6

YTrneBoapl: cOCTaB, KIacCU(pUKAIHS YrIIeBOJOB (MOHO-, - U MOJIMCaXapusl). [ IoKo
0COOEHHOCTH CTPOCHUSI MOJICKYJbl, (PU3NYECKHEe U XUMHYECKHE CBOWMCTBA (B3auMO/el
OKHUCJICHHE aMMHUAYHBIM pacTBOpoM okcujia cepedpa(l), BoccranoBineHME, OPOKCHHE TJT
npuMeHeHue, Oumosiorumueckas poiib. PoTtocuHte3. DpPyKTO3a KaK H30MEP TIIHOKO3E
IMPUPOAHBIC ITOJIUMEPHI. CTpOGHI/IG Kpaxmajia 1 HCJIJIFOJIO3bI. duznyeckre 1 XUMAYECKHU
KaueCTBEHHasl peakliys ¢ HOJIOM)

A3oTcozeprkale OpraHn4eckue CoeAMHEHNS

4.1

AMMHOKHCIIOTHI KaK aM(I)OTepHBIe OpraHn4YCCKHUC COCANHCHHA. duznyecKkue U XuMHye
IIpUMEPC I‘J'II/II_[I/IHa). buonornyeckoe 3HaueHre aMMHOKHUCIOT. [lenTuabl

4.2

benku kak mpUpOIHBIE BHICOKOMOJIEKYJISIpHBIE coefauHeHus. [lepBuyHas, BTOpuyHas
XUMHUYECKUE CBOWCTBA OCIIKOB: THAPOIIN3, JCHATYPALINS, KAYeCTBEHHBIC PEAKITNH Ha Oc

BbICOKOMONEKYIISIPHBIE COCIMHEHUS

5.1

OCHOBHbBIE TOHSATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEAMHEHUN: MOHOMEp, MOJIHME
MOJIMMEPU3AINH, CPEHssT MoJieKylsipHas Macca. OCHOBHBIE METO/bl CHHTE3a BBICOF
MOJIMMEPU3AIHs U MTOJMKOHCHCAIIHS

5.2

SKCHepI/IMeHTaHBHLIe MCTOABI HM3YYCHUSA BCIICCTB U HX npeBpameHI/Iﬁ: O3HAKOMIJICH
HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KAY1YyKOB. HonyquI/Ie CUHTCTUYCCKOI'O KaydyKa

11 KITACC

Kon

IIpoBepsiemMblii 3JIEMEHT COAEPKAHUS

TeopeTnyueckre OCHOBbI XUMHUHU

11

XUMHUYEeCKuH d7eMeHT. AToM. SInpo aToma, W30TOMBI. DJIEKTPOHHAS 000JI0YKA. DHEP]
ATOMHBIE OpOHTaNH, S-, P-, d-31eMeHThI. OCOOEHHOCTH pacHpeaeCHHS SIEKTPOHOB I10
MEPBBIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(QUTYpalHsi aTOMOB

1.2

Ilepuoanueckuii 3axkoH U [lepronnueckas cucrema Xumuyeckux siaeMeHToB /.M. Men
3akoHa U Ilepuogmueckoil cucreMbl XxuMUUecKuX anemMeHToB J[.M. MenneneeBa ¢ ¢
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOWCTB XMMHUYECKHUX DJIEMEHTOB M OOpazyer
BEIIECTB [0 TpynnaM 1 NeprojaM. 3Hau€HHUEe NMePUOANYECKOr0 3aKOHA B Pa3BUTHHU HAYK

1.3

CTpOCHI/IC BEIlleCTBA. XUMHUYECKasl CBI3b. BHABI XMMHUYECKOI CBS3U (KOBEU'ICHTHa}I H¢




MeTayunueckas). MIoHbI: KaTHOHBI M aHHOHBL. MeXaHn3Mbl 00pa30BaHUs KOBAJICHTHOM :
JIOHOPHO-aKIETITOPHBIN). BogopoaHas cBs3b

14 Banentnocts. DnexkTpoorpunareabHocTh. CTeneHb OKUCIEHUS
BemiectBa MOJNEKYISPHOTO U HEMOJIEKYJISPHOTO CTPOCHHs. 3aKOH MOCTOSHCT
15 KPUCTAIIIMYECKUX PpEeHIETOK. 3aBUCHMOCTh CBOMCTBA BEUIECTB OT THUIA KpPUCTAJLT
JUCIIEPCHBIX CUCTeMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOPBI. MaccoBast 10Jisl BEIIECTB:
1.6 Knaccudukanus Heoprannueckux coeiMHeHnid. HoMeHkaTypa HeOpraHu4ecKiX Bemie
17 Xumuyeckas peakius. Knaccudukamuss XMMHYECKUX pPEaKIHMi B HEOPraHUYECKOM |
' COXpaHEHHUSI MAaCChl BELIECTB, 3aKOH COXPAaHEHUS U MPEBpAIllEHUs] YHEPTHH ITPH XUMHUYE(
1.8 CKopoCTh peakiuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB
19 OO6partumblie peaknuu. XUMHYECKOEe paBHOBecue. DaKTOPhI, BIUSIOINIME HAa COCTOS
' [Tpunuun Jle Ilarense
110 OnexTponuTtnueckas auccouuanus. CuibHble W ciadble AeKTponuThl. Cpena BOMHE
' HelTpanpHasi, menoyHas. Peakiuy HOoHHOTO 0OMeHa
1.11 OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE PEAKLIMU
2 Heopranunueckas xumust
Hemeramnsl. [lonoxxenne HemetaisioB B Ilepmonuueckoi cucTeMe XMMHYECKUX 3
2.1 O0COOEHHOCTH CTPOEHHUS aTOMOB. PU3NYECKUE CBOWCTBA HEMETAIIOB. AJIOTPOIHS HEM(
cepsl, pocdopa u yrireposa)
XUMHYECKHE CBOMCTBA BaKHEUIIMX HEMETAJIOB (TaJIOT€HOB, Cepbl, a30Ta, (ocdor
2.2 coeuHEHUN (OKCUIOB, KHUCIOPOJCOACPKAIINX KHCIOT, BOJOPOAHBIX COEIUHEHI
HEMETAJUIOB U UX COEIMHEHU
Mertamnsl. [lonoxxenune metaiioB B [lepuonnueckoi cucTeMe XUMUYECKUX JIEMEHTOB
2.3 CTPOCHHUSI BJIEKTPOHHBIX 000JI04eK aToMOB MeTaiuioB. OOmue ¢Gu3nuecKue CBOMCTB:
DNEeKTPOXUMHUYECKHUH Pl HANIPSHKEHUH METaJJIOB
24 XUMHYECKHE CBOWCTBA BAXXHEHIIUX METAJUIOB (HATpUH, KaIWW, KaJdbIMid, MAarHUi, a.
' MeZlb) U uX coenrHeHuit. O0rue crnocoObl monyueHus MetaoB. [IpuMeHeHne MeTac
2.5 ['eneTnyeckasi CBA3b HEOPTaHUYECKUX BEIIECTB, MPUHAAICKAIINX K PA3JIMUHBIM KJlaccal
3 XuMus U )KU3Hb
31 Ponp xumum B oOecriedyeHUH HKOJIOTHYECKON, DHEPreTHYeCKOW W THUIIeBOW Oe3om
' [TonsiTHe 0 HAYYHBIX METOAAX MMO3HAHMS BEIIECTB M XUMHUYECKUX PEaAKITHIl
[IpencraBnennss 00 0OMKUX HAYYHBIX MPUHIIMITAX MTPOMBIITUICHHOTO MOJYyYEHUS Ba)KHE]
3.2 BEIIIECTB M MATEpPUAJIOB: BAKHEHINIME CTPOHUTEIbHBIC MaTepUalibl, KOHCTPYKIIMOHHB
KepaMHKa, MaTepUAITbl 17151 DJIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHUUECKHE U MUHEPAITBE
33 XuMHST U 3I0pOBbE YEJIOBEKA: IMPAaBWIA HCIOJb30BAHUS JIEKAPCTBEHHBIX IMpeN

HCITOJIb30BAHUA MIPCIIAPATOB OBITOBOI XMMUU B MMOBCEHEBHOM KM3HU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

- O.C. I'abpuensu, U.I'. OctpoymoB

Xumus 11 knacc Yue6nuk (ba3zoBbiil ypoBeHb)

Mocksa «IIpocsemenue» 2023

- O.C. I'abpuensn, A.B. Smykosa

Xumust. Pabouas tetpans k yueOHuky O.C. I'abpuensina «Xumus 11 kiacc.
ba3oBbIi1 ypoBEHbY.

Mocksa [Ipoda 2021

METOAUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

- O.C. I'abpuensu

Xumust Meroanueckoe nmocodue 11 kimace

Hpoda, Mocksa 2022

- A.C. Kopomienko, A.B. SAurykosa

KonTponsHo n3zmepurenbHbie MaTepuaisl Xumud 11 kmace

«Ox3amen», Mockna 2021

- H.E. Jlepsibuna

«Heoprannueckas xumus B ynpaxxHeHusax U 3agadax» MIIO «Y Hukurckux

BOpoT» , MockBa 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET








