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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenomaBaHus
yuebHoro mpeamera «XuMus» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoi
denepauuy, peamu3yIOIIMX OCHOBHBIE O00pa30BaTENIbHbIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopspkenue [IpaBurtensctBa PO ot
29.05. 2015 No 996 - p.).

OcHOBY TOAXO0/J0OB K pa3paboTKe MporpaMMbl MO XUMHUHU, K OIMPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABUIIU
koHuentyanbHble monoxkenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH IIEJIEH,
COJIEpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHWMHUYECKOE oOpasoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpILIAIOIIMM JTAalOM peaM3alii  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEeKa, a TaKXe SKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOy4JaronMxcst Ha YpPOBHE CpPEHEro 001ero oOpa3oBaHUs CPECTBAMH Y4E€OHOTO
npeaMera «XHUMHS», COJIEPKAHUE M TMOCTPOEHHUE KOTOPOTrO OIpPEAEiIeHbl B
nporpaMMme 1O XMMHUU € Y4ETOM cChnenudUuKd HAyKH XUMUU, €€ 3HAUYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HM OOIIECTBA, a TaKXke C Y4ETOM
oOlMX 1efaed MW MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero oo1ero oopasoBanus B Poccuiickoit deaepanumn.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO POJb B
COBPEMEHHOW IUBWIM3AIMKM, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
OnHa BHOCHUT CBOM BKJIaJl B (GOPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHUpPE KaKk O €IUHCTBE
MPUPOIBI M YEIOBEKAa, KOTOpPOoe (OPMHUPYETCS] B XMMHUU HAa OCHOBE TMOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJIEWCTBYSl C APYTHMMH €CTECTBEHHBIMU HAyKaMH, XUMUS CTaja
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
Tpyda M KHU3HU KaXa0oro ujeHa oOmectBa. CoBpeMeHHas XHMHA KaK Hayka
CO3UJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJOTMH HAalpaBliCHa Ha pEIICHHE
III00ANBHBIX TPOOJEM YCTOMYMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBUM ¢ OOIIMMHU LEASIMH M OPUHLUIIAMU CPEIHEro OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi ypOBEHB
U3YyYEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIBTYPHYIO MTOATOTOBKY
oOydJarommxcs, HEOOXOOUMYK0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEINIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOTKEHUS
o0pa30BaHMsl B Pa3IMUHbIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  ABISAIOTCS  0a30BblE  KypChl —
«Oprannyeckas xumus» U «OOmas U HEOpPraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHu4eckol xumuu. POpMHUpPOBAHUE JAHHOW CHCTEMBl 3HAHWW NPU U3YYCHUU
npeaMera 00ecnedyMBaeT BO3MOXKHOCTb PACCMOTPEHHsSI BCEro MHOT00Opa3us
BEILECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckass XuMus» cpopMHpoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TIOJXOJa K U3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOl XHWMHHM BEUIECTBA
paccMaTpHUBAIOTCS HA YPOBHE KJIACCUYECKONM TEOPUU CTPOCHHUS OPTraHHMYECKHX
COCIMHEHHW, a TakX€ Ha YPOBHE CTEPEOXMMHYECKUX M  BJIEKTPOHHBIX
OpeICTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEILECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJAOPOJOB A0 CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4eckor XUMHUHU IOJIyYarOT Pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
IPEJICTaBICHUS O XUMUYECKOM CBSI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[lonq HOBBIM yrjaoM 3peHusi B IMpeaMmeTe «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUYECKH MaTepuadl u (aKTOJIOTHMYECKHE CBEIACHHS O BEIIeCTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD)» O00YyYarolMMCsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX U METOJI0JIOTMYECKUX IO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIei 10 0OBACHSIOMEH 1 POTHOZUPYIOLICH.

Envnas cucreMa 3HaHMI O BaKHEWIIMX BEILIECTBAX, UX COCTaBE, CTPOCHMH,
CBOMCTBAX W NMPUMEHEHHMH, a TAKKE O XMMHUYECKHX PEaKUUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTEeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYpPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTHW 3HAaHUS CIOCOOCTBYIOT IOHUMAHHUIO B3aUMOCBSI3M XHMHU C
JpYTMMHM HayKaMH{, PacKpbIBalOT €€ poJib B IO3HABATEIbHOW U INPAKTUUYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHUIO YBaXKEHHS K IPOLECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TIOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MH(POPMALUIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIIEA0BATENIbCKUX 3a/1au. B 1enom cogepxkanue yueOHOro
npeaMera  «XUMHS»  JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
(dbopmupoBaHrEe y OOy4YalOIIMXCI MHPOBO33PEHYECKOM OCHOBBI IS MOHUMAHHUS
¢unocopckux uned, TaKuX Kak: MaTepUaIbHOE €IMHCTBO HEOPIaHUYECKOTO U
OpPraHUYECKOr0 MHpa, OOYCIOBJIEHHOCTb CBONCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb MPUPOJHBIX SBJICHUNW MYyTEM OSKCHEPUMEHTA H
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMH (DakKTaMU U  TEOPETUUYECKHUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIIEHUHU 3KOJOTHYECKUX Mpodiem, a
Takke MpodJieM cOepe’KeHUsl IHEPreTUYECKUX PECYPCOB, ChIPbS, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnaHe pemeHus 3agad  BOCHUTAHUSA, PA3BUTHS M COLMAIU3ALMU
OOy4JaromMxcss MPHUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOJbl K OIPEACIICHUIO
COJEpKaHUSI M TIOCTPOEHUS TpeAMeTa MpeaycMaTpuBaioT (hopMmHupoBaHHUE
YHHUBEpPCaJbHBIX Y4YEOHBIX JCHCTBMI, HUMEIOUIMX 0a30Boe 3HAUCHHE IS
pa3IMYHBIX BHUJOB JICSATENBHOCTU: pELIEHUs MpoOJieM, IOUCKa, aHalu3a u
00paboTku nH(pOpMaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMHH.

B mnpaktuke mnpenonaBaHHs XMMHUU Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHus, TaK U Ha YPOBHE cpeiHero odiiero oopa3oBaHusi, P ONPEICTICHUH
COJIEpKATEeIbHOM XapaKTEPUCTUKH 1IeJIed HU3Yy4YeHHs MpeaMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAJUIIMOHHO TMPU3HAETCS (POPMUPOBAHHE OCHOB
XUMHYECKOM HAayKd KakK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOJMYECKOW TOUYKM 3pEHUS] TAKOW MOJXOJ K OINpENETCHHIO LeJed H3ydyeHUs
peaMeTa SIBJISIETCS BIIOJIHE OIPaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3PCHUS TJIABHBIMH IICJIIMH HW3YYCHHS IIpPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUH KaK  BaKHEHUIICH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIOYEBbIe MOHATHS, (PYH/IaMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHME U IMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUSI,

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX IMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX ISl NPUOOpETeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHCBHOM JKU3HHU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOIOJCHHEM MpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeJiel U 3a7a4 U3ydeHUsI
IpeaMeTa B IPOrpaMMe 10 XUMHH YyTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBBIMHU NIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpernojlaBaHu  XUMHH B OoJNbIlIed  CTENEeHH OTHAETCS  MPEeANOoYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUs OOy4YEeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIQJICIOIIETO HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAJIBHOW TPaMOTHOCTHIO, TO €CTh CIOCOO0aMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN M NMPUMCEHEHHUS WX B PEAbHOU >KU3HU
JUTSL peIeHUs TPaKTUYECKUX 3a]1ay.

B cBsf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHs» JIOMUHUPYIOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE SN U 33291, KaK:

ajanTanys 0O0yJaromuXCsl K YCIOBHSAM JUHAMUYHO Pa3BHBAIOIIETOCS MHUpAa,
dbopMHpOBaHWE  MHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIHHOMY MPUHSATHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBS3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMHpoBaHHEe y OOYYAIOMUXCS  KJIFOYEBBIX  HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIIN), WMEIOINX YHUBEPCATBHOE 3HAYCHUE JUISl PA3JIHYHBIX BHUIOB
NeATEILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MH(POpPMAIIUH,
HEOOXOMMMBIX IS TIPUOOPETEHUS OIbITa JCATEIBHOCTH, KOTOpas 3aHUMAECT
BAXHOE MECTO B TMO3HAHUM XUMHH, a TaKXKe s OIEHKU C MO3UIUI
HKOJIOTHYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
IPOLIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOAHYIO CPEY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 10 XMMHU B COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOIH30BATh
COBpEMEHHbIE MH(OPMAIIOHHBIE TEXHOJOTHH JJIsl TIOWCKA U aHaIW3a y4eOHOU U
HAYYHO-TIOMYJISIPHON HHPOPMAITIH XUMUYECKOTO COIEP KaHUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBILUICHUS, HAOII0AaTEeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0COOEHHO
HEOOXOIMMBI, B YaCTHOCTH, NMpPU IUIAHUPOBAHUU M TPOBENEHUH XHMUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUWE Yy oOydaroumxcss YOeXIEHHOCTH B T'YMaHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
PaLMOHAIBHOIO MPUPOAOINOJIB30BaHNUs, OTIOJIHEHUS SHEPTETUUECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOIIICHUSI K TIPUPOJIE W CBOEMY 3/I0pPOBBIO, a TaKKe MPUOOpPETEHHs OmbITa
WCIIONb30BAaHUSl TIOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuebHOM maHe cpenHero ooOiero oOpa3oBaHMsS MNPEAMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON obnactu «EcTecTBeHHO-HAy4YHbIE
IPEIMETHD.

OO11ee uncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oomiero oopa3zoBaHus, cocraBisger 68 yacoB: B 10 kimacce — 68 daca (2
yaca B HEJIEJII0).



COJEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHeHnit A. M. BytnepoBa, e€ ocHOBHbIE N0JI0’keHUsA. CTPYKTYypHbIE (POPMYJIBI
OpraHMYECKUX BEIIeCTB. [ oMoJorus, u30Mepusi. XHUMHUYECKas CBS3b B
OpraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[TpencraBienue o kiaccUpuUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTEIIEH KJIACCOB OPIraHMYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HAKOMJIEHHME C O00pa3aMu OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUI0 OPIaHUYECKUX BELIECTB
IIpU HarpeBaHuu (IU1aBJI€HKUE, OOYTJIMBAaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
OpocTeiiliie NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHME CBOMCTBA
(peakuuy 3aMelleHUss M TOPEHMs), HAXOXKICHHE B MPUPOAE, MOJIyYEeHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
IpoCTeiIlne NPEACTaBUTENN aJKEHOB: (PU3WYECKHE U XHMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHUSA, TUAPATALMHM, OKHUCIECHHS U
MOJINMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtagueH-1,3 u metunOyraaueH-1,3: CTpoeHHe, BaKHEHIINE
XUMUYECKHE CBOMCTBa (peakuusi mnojaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psil. ALETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJKHMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XMMHUYECKHE CBOWCTBA (pEakUUu THAPUPOBAHUS, raJOreHUPOBAHMsS, THIpATALUH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocraB, crpoenue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MOJYYEHUE U MPUMEHEHHE. T01yon:
cocmas, cmpoenue,  uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02CHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKANMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. lIpupomHblii ra3 W IHOIyTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUW, KATATMTUYECKUW), mupoau3. I[IpomykTel
nepepaboTku HeTH, UX MPUMEHEHHE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHbIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIIEPUMEHTAIIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
O3HAaKOMJIEHHME C o00pa3lamMu IUIacTMacc, KaydyKOB M pE3UHBbI, KOJUIEKIUU
«Heptp» u  «Yromap», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJOr€HONMPOU3BOIHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOJIYYEHUE HTHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

Pacuérnble 3agaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOW peakuuu (Mmacchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJHBIX BEIIECTB WK POIYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranu4eckue CoOeJUHEHUS

[IpenenpHble OQHOATOMHBIE CIUPTHI. MeETaHOJ M DJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakuMW C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHEe. BoJopoaHbie CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHE METaHOIa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHble  CHOUPTBL. OJTWICHIJMKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne U XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO HICIIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas peaklys Ha MHOIOaTOMHbIE cHupThl). [lelicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepuHa U STUIIEHTJIMKOJIS.

®deHon:  CTpOCHHE MOJIEKYNbI, (PU3NYECKHE U XUMHUYECKHE CBOMWCTBA.
Toxcuunocth penona. [Ipumenenue Gpenomna.

Anbaerugpl U kemowuwvl. DopManbIeTrUi, alETAIBICTUl: CTPOCHHUE,
bu3nyeckue U XUMHYECKHE CBOWCTBA (pEaKIMU OKHUCIECHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUeCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue u NpuMeHEHHeE.
CreapuHoBasi U OJICMHOBAsg KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCTOT. Mbljla KaK COJM BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cloHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenune xupoB. buonornueckas

POJIb KUPOB.



VYrneBoawl: cocTtaB, Kiaccu(uKamus — yrieBoJoB  (MOHO-, JaH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3UYECKHEe W XUMHUYECKHE CBOMCTBAa (B3aMMOJIECUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHME TIJIIOKO3blI), HaXOXKJIECHHUE B MPHPOJE, MPUMEHEHUE,
ononornyeckas poiib. PotocruHre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue Kpaxmana u
neunono3bl.  du3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCTepUMEHTAIbHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX MpPEBpallCHUN:
npoBeJcHNe, HAOMIOJeHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CHUPTOB, KAaUE€CTBEHHbIE PEAKLUU OJHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruios (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom wmenu(ll), B3ammopeiicTBHE Kpaxmalla € HOIOM),
MPOBEJCHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XHMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBAa MIIM MPOIYKTAa PEaKIMH 1O W3BECTHBHIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WA IPOAYKTOB PEAKIIUH).

A3oTconepkale OpraHn4eckiue COeIMHEHN.

AMUHOKHUCIIOTH Kak aM(pOoTepHble opraHnyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKUCIOT. [lenTusr.

benkun kak mpupoaHBIE BBICOKOMOJEKYISpHBbIE coeanHeHus. l[lepBuynas,
BTOpUYHAs M TpEeTUYHas CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIC peakluy Ha OeJKu.

DKCTepUMEHTAIbHBIE METOJbl M3Y4YCHHUS BEIIECTB W WX MPEBpallCHUN:
HaOII0/ICHUE U ONMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: JACHATypalvs OCTKOB MpH
HarpeBaHUM, IBETHHIC pEaKIUU OCITKOB.

BbicoKoMoOJIeKYISIpHBIE COeTUHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSIST MOJIEKYJIIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJCKYISPHBIX COCIUHEHUN —
MOJIUMEPU3AITHS U TTOJIMKOHCHCAIIHSL.

OKCIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLECHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanus MeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHMYECKON XMMHHU B
10 kmacce OCYLIECTBIISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUHN, SBISAIOUIMXCA CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHSTUS: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOIIO/ICHNUE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHE.

®dusuka: MaTepus, DOSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
DHEPreTUUECKUNA YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHUE
BEILECTBA, (DU3NUECKUE BETUUNHBI U €AUHUIBI UX U3MEPEHUSI.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJBI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKONAEMBbIE, TOILIUBO,
pecypcsl.

TexHonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEICTBA, JEKAPCTBEHHbBIE H KOCMETHUYECKHE IIpEerapaTsl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XMMHMKM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHMS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHust (JIMYHOCTHBIM, METANPEIMETHBIM W TpEeAMETHBhIM). HaydHo-mMeToamdeckoil OCHOBOW i pa3paboTKH
IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHSI MPOTpaMM CPEIHErO OOLIEro 0Opa3oBaHUS SIBJISIETCS CUCTEMHO-ACSTEIbHOCTHBIN
MOJXOI.

B cCcoOTBETCTBUM C CHCTEMHO-AECATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS
npeaMeTa « XMMHUs Ha YPOBHE CPEHEr0 O0IIero 00pa30BaHUs BbIJIEICHBI CIASAYIONINE COCTABISIONINE:

OCO3HAaHHE OOYYaIOIMMUCS POCCUMCKON TpaXkAaHCKOW WACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO,
CaMOCTOSITEIBHOCTH U CAMOOIIPEICIICHUIO;

HAJIM4YKME MOTUBAIIMU K O0YUEHHUIO;

1[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEKIEHUN JIMYHOCTH HA OCHOBE KJIFOUYEBBIX IIEHHOCTEH M MCTOPUUYECKUX
TpaauIuid 6a30BOM HAYKH XUMUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCSl PYKOBOJCTBOBAThCA B CBOCU JEATENBHOCTU IIEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU [IEJIOCTHOM CUCTEME XMMUYECKOT0 00pa30BaHus;

HAJIMYKE MPABOCO3HAHUS IKOJIOTHYECKOM KYJIBTYPhl U CIOCOOHOCTH CTaBUTH IEJIH U CTPOUTDH KU3HEHHBIC TIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHsS» JOCTUTalOTCs B €IUHCTBE y4eOHOW M BOCHUTATEIHHOU
JESITEIbHOCTH B COOTBETCTBUU C T'YMAHHCTUYECKHMMH, COLUMOKYJIBTYPHBIMHU, TYXOBHO-HPABCTBCHHBIMU LIEHHOCTSIMU H
ujeaJaMi POCCUUCKOTO TPakJIaHCKOro OOIIecTBa, MPUHATHIMU B OOIIECTBE HOPMAaMU W TpaBWIAMH TOBEJCHUS,
CIIOCOOCTBYIOIIMMH MpOLIeccaM CaMOITO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JINUHOCTU 00YUYarOIITUXCS.

JIM4HOCTHBIE PE3yNIbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaXaroT CPOPMUPOBAHHOCTH OMbBITA MMO3HABATEIILHON U
MPAKTUYECKOHN JACSITEIBHOCTH 00YJAIOIIUXCSI TI0 Pean3aIliy IPUHSTHIX B 00IECTBE IIEHHOCTEHN, B TOM YHUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUSI O0YYAIOIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00513aHHOCTEH, YBaXKEHHUS K 3aKOHY U MPABOTIOPSJIKY;



NPENCTABICHUS O COLIMAIBHBIX HOPMaX M MPaBUJIaX MEKINYHOCTHBIX OTHOLIEHUN B KOJIJIEKTHBE;

TOTOBHOCTHM K COBMECTHOW TBOPYECKOM NEATEIBHOCTH IPU CO3/IaHUHM YYEOHBIX MPOEKTOB, PEIICHUH YYEOHBIX H
MO3HABATEIIbHBIX 33/1a4, BBIOJHEHUHU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY U apTyMEHTBI APYTHX MPHU aHAIU3€ Pa3TUUHBIX
BUJIOB y4EOHO J1€ATEbHOCTH;

2) IAaTPHOTHYECKOI0 BOCITUTAHHUSA:

[EHHOCTHOTO OTHOIIECHHS K UCTOPUYECKOMY U HAYYHOMY HACJIEANIO OTE€UYECTBEHHON XUMUMU;

YBaXXEHUs K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUM U MPAKTUUECKOTO NMPUMEHEHHS] XUMUHM, OCO3HAHUSI TOTO, YTO
JOCTIDKEHUSI HAyKW €CTh pe3yibTaT JUIMTENbHBIX HAOJIONCHUM, KPOMOTIUBBIX JKCIIEPUMEHTAIbHBIX IOUCKOB,
MOCTOSTHHOTO TPyAa YYEHBIX U PAKTHKOB,

UHTEpeca W II03HABATEJIIbHBIX MOTHMBOB B IOJYYEHUM U MOCIEAYIOIIEM aHalu3e HHPOpMaluMUd O MEepeIOBBIX
JOCTHXKEHHSIX COBPEMEHHOM OTEYECTBEHHON XUMMH;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBEJACHUS;

CIIOCOOHOCTH OLICHMBAaTh CUTYyalluH, CBA3aHHbIE C XMMUYECKUMHU SIBJICHUSIMU, U MPUHUMATh OCO3HAHHBIE PELICHUS,
OpPUEHTHUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHHUBATh CBOE MOBE/ICHUE U MOCTYNKH CBOMX TOBAPUILEH C MO3UIIMI HPAaBCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HAHME MOCIEACTBUI 3TUX MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHUMAaHUs IIEHHOCTEW 310pOBOr0 M 0e30MacHOro o0pasa KM3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILUEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

cOOMIOICHNs TpaBWJI OE30MaCHOTO OOpalIeHUs] C BELIECTBAMH B OBITY, MOBCEAHEBHOW >KM3HHM U B TPYAOBOIi
NEeATEIbHOCTH;

NOHUMAaHUsl LIEHHOCTU MpPaBUJ HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO O€30MaCHOTO TMOBEAEHUS B CHUTYalMSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

OCO3HAHMS MOCIEACTBUN U HEMPUITHUS BPEIHBIX MPUBBIUEK (YIOTPEOIICHUS aJIKOTOJIsI, HAPKOTUKOB, KYpEHHS);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATHBHOW KOMIIETGHTHOCTH B Yy4eOHO-HCCIICIOBATEIHCKON EATeTLHOCTH, OOIECTBEHHO IIOJIE3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATECIbHOCTH;

YCTAaHOBKU HA aKTHBHOE y4aCTHE B PEIICHUM MPAKTHUUYECKUX 3a/1ad COLMAIbHOM HANpaBJICHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

WHTEpeca K NPAKTUYCCKOMY H3YyUYEHUIO Mpodeccuid pas3IudHOro pojia, B TOM YHCIE Ha OCHOBE IPUMEHEHUS
MPEAMETHBIX 3HAaHUI 110 XUMUH;

YBaXKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAIbHOW TpaeKTopuu oOpa3oBaHusi, Oyaymied mnpodeccun u
peanu3anuu cOOCTBEHHBIX JKU3HEHHBIX TUIAHOB € YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1[€JI€CO00Pa3HOT0 OTHOIICHUS K MIPUPOJIE, KAK UCTOYHHUKY CYIIIECTBOBAHUS KU3HU HA 3eMJIE;

MOHUMAaHUs I100aTBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKUX IMPOIIECCOB Ha COCTOSHUE
IIPUPOTHON U COLUAIIBHOW CPEJIbI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHKEHUNW XHMUHU ISl PEHICHUsS BOIPOCOB PAlMOHAIBHOTO
MPUPOJIOTIOIB30BAHUS;

AKTUBHOT'O HEINPUATUSA JEWCTBUM, NMPUHOCAIIMX BpPEJ OKPYKAOLIEH NPUPOJHON Cpelne, YMEHUs IMPOrHO3UPOBATH
HEOJIAronmpUsITHBIE YKOJIOTHYECKUE TTOCIIEICTBUS MPEANPUHIMAEMBIX JCHCTBUN U IPEIOTBpAIIATh UX;

HaJIM4Yusl Pa3BUTOrO HKOJOTUUECKOTO MBIIIJIEHHUS, YKOJIOTUUECKON KYJIbTYpbl, OMbITA JEATEIHBHOCTH AKOJIOTHUUECKOMN
HaIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOW U COIMAILHOW MpPaKTHUKE,
CIIOCOOHOCTH U YMEHUSI aKTUBHO MPOTUBOCTOATH UJICOJIOTHH XeMOhoOu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U OOIIECTBEHHOMN
MPaKTUKH,

MOHUMAaHUS CHEeUU(PUKU XUMHU KaK HayKd, OCO3HaHUs €€ poJii B (POPMHUPOBAHUU PAIMOHATIBLHOTO HAYYHOTO
MBIIICHUS, CO3JaHUH IEJIOCTHOTO TPEJCTABIEHUS 00 OKpYKAIOIIEM MHpPE KaK O €IWHCTBE NPHUPOABl M YEJIIOBEKa, B
MO3HAHUU TTPUPOHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHHUS MMPUPOTHOTO PABHOBECHS;



yOexXAEHHOCTH B OCOOOH 3HAUYMMOCTH XHWMHUHU [JIsl COBPEMEHHOM UUBWIM3AIMM: B €€ TyMaHUCTHYECKON
HAIPaBIEHHOCTH U Ba)XHOW POJIM B CO3JaHUM HOBOM 0a3bl MAaTepHAIbHON KyJIbTYphI, PEIICHUU TI00ATbHBIX MPOOIeM
YCTOMYMBOIO PAa3BUTHUSl UYEJIOBEUYECTBA — CBIPHEBOM, HHEPreTUUYECKOM, MUIIEBOM M SKOJIOTMYECKOW O€30MacHOCTH, B
Pa3BUTUH MEAMIMHBI, 00ECIIEYEHUH YCIIOBUHM YCIEIIHOIO TPYAAa U HKOJIOTMYECKH KOM(POPTHOW KHU3HU KaXKJIO0TrO 4jeHa
00111eCTBa;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHMSA, HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIy4a€Mbl€ 3HAHUS JJISl aHAJIN3a U OOBSICHEHMs SIBJICHUM OKpPY)KAIOIIEro MUpa U
OPOUCXOASAIINX B HEM H3MEHEHMH, YMEHHUs JejaTb OOOCHOBAHHBIE 3aKIIOUYEHHS Ha OCHOBE Hay4YHBIX (DAaKTOB H
MMEIOLIUXCA JAHHBIX C LIEJIBIO MTOJIYyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENBHO HUCIIOIb30BAaTh XUMUYECKUE 3HAHMS JIJISl PEIICHUs MPOOJIEM B PEabHBIX JKM3HEHHBIX
CUTyalusX;

UHTEpeca K IO3HAHUIO U UCCIIE0BATEIIbCKOMN ACATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY IMOJIyYE€HUIO HOBBIX
3HAHMI 110 XMMHUHU B COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpeameTHbIE pe3ybTaThl OCBOCHHsS yUeOHOro MpeaMera « XMMHUs» Ha YPOBHE CPEAHEro o01iero oopazoBaHUs
BKJIFOYAIOT:

3HauUMMble Uil (OPMHPOBAHUS MHUPOBO33PEHHS OOYYAIOIIMXCS MEXIMCHMIUIMHAPHBIE  (MEXKIPEIMETHBIEC)
OOIIIEeHAYYHbIE TOHATHUS, OTPAXKAIOLIME LEJOCTHOCTh HAyYHOM KapTUHBI MHUpa W CHEUU(PHUKY METOJO0B TMO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPrus, SBJIEHUE, MPOILECC, CUCTEMa, HAay4yHBIH (akKT,
MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, UCCIIeIOBaHKE, HAOIIOICHE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yYHUBEpCalbHble y4ueOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHBHBIC), OOECIEUMBAIOIINE
dbopmupoBaHre (PyHKIIMOHATBHON TPAMOTHOCTH U COLIMATIbHONM KOMITETEHLIUHU 00YyYarouXCsl;

CIOCOOHOCTh OOYYaromMXCSl HCHOJIb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUYECKHUE 3HAHUS MU
YHUBEpCaIbHbIC yUeOHbIE IEUCTBHUS B TIO3HABATEILHON M COIUANILHOM MPAKTHKE.



MertanpenMeTHbpIe  pe3yJdbTaThl  OTPAKAIOT  OBJAJCHUE YHUBEPCAIBHBIMH  YYEOHBIMH  TIO3HABATEIHHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJ1ajieHN e YHUBEPCAJIbHBIMU Y4eOHBIMHU MO3HABATEIbHBIMU A€ CTBUSIMM:

1) 6a30Bble JJOrHYecKmne JeicTBUSI:

CaMOCTOATEILHO (POPMYJIMPOBATH U aKTYaTU3UPOBATH IPOOIEMY, BCECTOPOHHE €€ pacCMaTPHUBATh;

ONpEeNeNATh UETU JEATCIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUSI, COOTHOCUTH PE3YJIbTaThI
JEATEIIBHOCTH C MIOCTABJICHHBIMU IEIISIMH;

UCIIOJIB30BaTh IMPU OCBOCHHM 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIICIATh XAPAKTEPHbIE NPU3HAKU
MOHATUN M YCTaHABIMBAaTh WX B3aMMOCBA3b, HCIOJIB30BATh COOTBETCTBYIOIIUE MOHATHUS JJISi OOBSICHEHUS OTIEIbHBIX
(aKTOB U ABJICHHIA;

BBIOMpATh OCHOBAHUS Y KPUTEPHUU ISl KJIacCU(UKAIIMU BEIIECTB U XUMUUYECKUX PEAKIIUA;

YCTaHABJIMBATh PUYNHHO-CIIEJICTBEHHBIE CBSI3U MEXKY U3y4a€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIeHUs (MHIYKTUBHBIC, NEIyKTUBHBIC, MO AHAJIIOTHH), BBISBIATH 3aKOHOMEPHOCTU U
MPOTUBOPEYUHS B pACCMATPUBAEMBIX SIBJICHUSAX, (DOPMYJIMPOBATH BHIBOJIBI M 3aKIIOUCHUS;

MPUMEHSIThH B TIPOIIECCE MO3HAHUSI, UCTIONB3YEMbI€ B XUMHUU CUMBOJUYECKHUE (3HAKOBBIE) MOJIETH, MPEOOPa30BhIBATh
MOJIEIbHBIE TIPEJCTABICHUS — XMMHUUYECKUN 3HAaK (CHMBOJI) dJIEMEHTa, XUMUYecKas (QopMmysa, ypaBHEHHE XUMHUUYECKOU
peakiuu — TPU PEHICHUH Y4YEOHBIX IMO3HABATENBHBIX W MPAKTUYECKUX 3a/ad, MPUMEHSATh Ha3BaHHBIE MOJEIbHBIC
MPEACTABIICHUS U1 BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB N3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEaAKIUM;

dbopMmynupoBaTh IEAM U 3a0a4d  WCCIEAOBAHMS, HCIOJb30BaTh ITIOCTABJICHHBIE M  CAMOCTOSITEIIBHO
chOpMyIMPOBAHHBIC BOMPOCKHI B KAYECTBE MHCTPYMEHTA IMO3HAHKS U OCHOBHI JIJIs1 (POPMUPOBAHUS THUIIOTE3HI TTO MMPOBEPKE
MPABWIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABbIKAMU  CaMOCTOSITCJILBHOTO  ITUTAHUPOBAHUS U NPOBEACHUS  YYCHUUYECKUX  IKCIIEPUMEHTOB,
COBEPIICHCTBOBATh yMEHUsI HaOII0JaTh 3a XOJOM IIpollecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTar,
dbopmynupoBath 00O0OIEHUS W BBIBOJBI OTHOCHTEIBHO JOCTOBEPHOCTH pE3YyJIbTATOB WCCIIENIOBAHUS, COCTABIISTH
000CHOBaHHBIN OTYET O MPOJICITAHHON paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIEI0BATENbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSABIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY TMOHMCKY METOJOB PELIEHUs MPAaKTUYECKHX 3a]ad, PUMEHEHHUIO Pa3IMYHbIX METO/OB
HO3HAHMUSL.

3) pabora ¢ unpopmaunmei:

OPUEHTUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HHGMOpManuu (Hay4dHO-NONYJISApHAs JIUTEpaTypa XHWMHYECKOIrO
COJIEpKaHusl, CIIpaBOYHBIE MOcOoOUs, pecypchl MHTepHeTa), aHamu3upoBaTh MHPOPMAIUIO PA3IUYHBIX BHUJIOB U (HOpM
IpEJCTaBICHUS, KpUTHUECKH OILIEHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUMBOCTD;

(GopMyIMpoBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU TIOUCKE U 0TOOpe UH(OpMALK, HEOOXOAUMOH I
BBITNIOJIHEHMSI YU€OHBIX 3a]1a4 ONPEEIIEHHOTO THUIIA;

NpUOOpETaTh OMBIT MCHOJIb30BAaHUS MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM M Pa3IMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAaIbHYIO (POpMY MpEACTaBlIeHUs HHPOpMalUu (CXeMbl, TpapuKy, AUArPaMMBbI,
TaOJIUIIbI, PUCYHKH U JAPYTHUE);

UCIIOJIb30BaTh HAYYHBIM A3BIK B KA4yeCTBE CpPEIACTBA NpH paboOTe C XUMUYECKOM HHPOpMALMUEH: MPUMEHSTH
MeXIpeaMeTHbIE ((PU3HUEeCKUe U MaTeMaTHYECKUE) 3HAKU U CUMBOJIBL, (POpMYJTbI, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OgByaeHHe YHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYKJaeMOW TE€Mbl B XOJ€ AMAJora W/WiIM JIUCKYCCUH, BBICKa3blBaTh HJIEH,
(bopMyIMpPOBATH CBOU MPEAJIOKEHUSI OTHOCUTENBHO BBIITOJHEHHS MPEI0KEHHOMN 3a1a4H;

BBICTYNATh C TNpPE3EHTAlUed pe3yJbTaTOB IMO3HABATEIbHOW MAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITEIbHO WIIU
COBMECTHO CO CBEPCTHHKAaMU IMPU BBIIOJIHEHUH XMMHUYECKOTO HKCIEPUMEHTa, IPAKTHUECKON pabOThl MO MCCIIEI0BAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, peain3allii Y4eOHOTo NMpoekTa U (hOPMyIHpPOBATh BBIBOJIbI IO pe3yiIbTaTaM MPOBEAEHHBIX
UCCJIEIOBaHUM IMyTEM COTJIACOBAHUS MO3UIUH B X0/1€ 00CYXKIeHUSI 1 0OOMEHa MHEHUSMHU.

OBy1aieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOATENbHO TUIAHUPOBATh U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO ACSATENBHOCTD, ONIpeaessid e€ el 1 3a/1a4H,
KOHTPOJIUPOBATh U 1O MEpe HEOOXOAWMOCTH KOPPEKTUPOBATh MpejiaraeMblii alrOpuTM JEHCTBUI IMPH BHIOJHEHUU



y4eOHBIX M HCCIENOBATENbCKUX 3a7ad, BbIOUpaTh Hanbosee >(PPEKTUBHBIN CIIOCOO MX PELICHHUS C YYETOM MOTYUCHHS
HOBBIX 3HAHHUM O BEIIECTBAX M XUMUYECKHUX PEAKIIHUIX;
OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JIESITEIbHOCTH HAa OCHOBE CaMOaHalIN3a M CAaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKasi XuMUsh» OTpPa)karoT:

c(hOpPMHUPOBAHHOCThH MPEJCTABICHUN O XMMHYECKOM COCTABISIONIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa, POJIU
XUMHUM B TIO3HAHUU SBJICHUU MPUPOABI, B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYPbl JUYHOCTH, €€ (DYHKIIMOHAILHOMN
rpaMOTHOCTH, HEOOXOIUMOM JJIsl PEHICHUsI MPAKTUYECKUX 3a]a4 U IKOJOTHUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IIPUPOJIHOM CPELIE;

BJIAJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPask BKJIFOYAET: OCHOBOIIOJIATAIONINE MOHATUS (XUMUYECKUMA DJIEMEHT,
aToOM, DJIEKTPOHHAas O000JI0YKa aToMa, MOJEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XHMHUYECKasi CBS3b,
CTpYKTypHas (opMyna (pa3BépHyTas U COKpall€HHasi), MOJIb, MOJIIpPHAsl Macca, MOJIIPHBIA 00BEM, YTIIEPOAHBIN CKEJIET,
byHKIIMOHANIBHAS TPYMNa, paguKall, U30MEPUs, U30MEPhI, TOMOJIOTUUECKUHN PsiJl, TOMOJIOTH, YTJIE€BOJIOPOIbI, KUCIOPO U
a30TcoJiep KaIlie COSAUHEHUSI, MOHOMEp, TIOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COSTUHEHUS); TEOPUU U
3aKOHBI (TEOpPHsS CTPOEHHUS oOpraHuyeckux BemecTB A. M. byrtnepoBa, 3aK0OH COXpaHEHHUS MAaCChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XHUMHH; MHPOBO33PEHUECKHE 3HAHMS, JeXKallde B OCHOBE MOHUMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBIICHUM, (DAKTOJOTHYECKUE CBEJACHUS O CBOMCTBAxX, COCTaBe, MOJIYYECHUH U
0€30MacHOM HCTIOIb30BAHUH BAXKHEUIIINX OPTAaHUYECKUX BEIIECTB B OBITY M MPAKTHUYECKOM JIEATETLHOCTH YEJIOBEKA;

chOpPMHPOBAHHOCTh YMEHHU BBISIBIATh XapaKTepHbIC TMPU3HAKA TOHSATHN, YCTAHABIMBATH HMX B3aWMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSTUSA TMPU OMNUCAHUM COCTaBa, CTPOCHUS M MPEBPAIICHUN OpPraHuYeCKUX
COCIUHCHUM,

c(hOpMUPOBAHHOCTh YMEHHMH UCIIOJb30BaTh XHUMHUYECKYH) CHMBOJIUKY JIJII COCTABJICHUS MOJEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (OPMYNT OPraHMYECKUX BEIIECTB M YPaBHEHUM XWUMUYECKUX DPEaKIUH,



W3TrOTaBJIMBAaTh MOJEIHM MOJIEKYJl OPraHUYECKUX BEHIECTB ISl WILTIOCTPAIIMU MX XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIUBATh MPUHAJICKHOCTh U3YUYEHHBIX OPraHMYECKUX BEIECTB MO UX COCTABY U
CTPOEHHUIO K OIpEACIEHHOMY KJAacCy/TPYIIe COCAMHEHUH (yTiIeBOJOPOAbI, KUCIOPOA U a30TCOACpKAIINE COCTUHEHUS,
BBICOKOMOJICKYJISIPHBIC COCIWHCHMsI), JaBaTh WM Ha3BaHUsA 1o cuctematudeckoil Homenkiarype (IUPAC), a Ttaxxke
MPUBOJUTH TPUBUAIBHBIE HAa3BaHUS OTACJIBHBIX OPraHUYECKUX BEHIECTB (STWJICH, MPOMUJICH, alleTUICH, dTUICHTJIUKOIb,
rIIMLepuH, (QeHol, (QopManblerujl, aleTalbJIeruj, MypaBbUHAsS KHUCIOTAa, YKCYCHas KHUCIOTa, OJIMHOBas KHCIIOTA,
CTeapUHOBAasI KUCJIOTA, TIII0K03a, GPYyKTO3a, Kpaxmall, IeJUTI0103a, TIUIIKH);

c(hOpMHPOBAHHOCTh YMEHHS OMPEIEIATh BUIbI XMMUYECKON CBSI3M B OPraHUYECKHX COCAMHEHUSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH TOJIOKEHHUSI TEOPUM CTPOEHHUS OpraHndeckux Bemiects A. M. Bytneposa s
OOBSICHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHHUE, (PU3MUYECKUE U XUMUYECKHE CBOMCTBA THUITUYHBIX
MIPEICTaBUTENICH PA3IMYHBIX KJIACCOB OPTAaHMYECKHUX BEIIECTB (METaH, 3TaH, 3TWICH, MPOMIICH, alleTIIeH, OyTaaneH-1,3,
MeTwiOyTaaueH-1,3, OeH30J, METaHOJ, JTaHOJ, STWICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbJIeTu/l, MypaBbUHAS H
YKCYCHasi KHMCJIOTBI, TJIFOKO3a, KpaxmaJ, LEeJUIH0I03a, aMUHOYKCYCHAsl KUCJIO0Ta), WILIIOCTPUPOBATh T€HETUUYECKYIO CBSI3b
MEXy HUMU YPAaBHEHUSMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTJIEBOJIOPOIHOTO ChIphs (He(Th, MPUPOIHBIN ra3, yrois),
CIOCOOBI UX NEPEPadOTKU U MPAKTUYECKOE MPUMEHEHUE MTPOIYKTOB MEPEPadOTKY;

c(hOpMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYMCICHHUS MO XMMHUYECKUM YypaBHEHHUSIM (Macchl, 00bEMaA, KOJIMYECTBA
MCXOJTHOTO BEMIECTBA WM MPOAYKTa PEAKIMH MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO M3 MUCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIaJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO IMO3HAHMUS, UCIIOJIb3yEeMbIX
B XMMHM TPHU U3YYCHUU BEIIECTB U XMMHUYECKHUX SIBJICHUN (HAOJIOJICHUE, U3MEPECHHE, DKCIIEPUMEHT, MOJICIUPOBAHUE),
WCIIOJIB30BaTh CHUCTEMHBIE XUMHYECKUE 3HAHUS ISl TPUHSATHS PEHICHUW B KOHKPETHBIX >KU3HEHHBIX CHUTYalMSX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHECHUEM;



c(OpMUPOBAHHOCTh YMEHUH COONMIOJATh TMpaBUiia IMOJIb30BAHUA XUMHUYECKOW TMOCYI0M M J1a00opaTOPHBIM
00Opy/IOBaHUEM, a TaKXKe MpaBWiia OOpaIleHHs] C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIUSMHU IO BBIMOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHPOBAHHOCTh YMEHUW TUIAHUPOBATH M BBITIOJHATH XUMUYECKUN SKCIEPUMEHT (IIPEBpAILCHUS] OPraHUYECKUX
BEIIECTB MPU HArPEBaHUU, MOJYUYCHHE STUICHA U U3YYCHHE €T0 CBOMCTB, KaUeCTBEHHBIEC PEAKIIUN OPTaHUYECKUX BEILECTB,
JeHaTypanus OeJIKOB IIPU HarpeBaHUM, [[BETHBIE PEAKIMN OCJIKOB) B COOTBETCTBHHU C MPABUJIAMH TEXHUKH O€30MacHOCTH
npu oOpalieHHMH C BELIECTBAaMU M JIaOOpAaTOPHBIM OOOpPYAOBAHHEM, TPEJCTABIATh pPE3YyJIbTaThl XHUMHUYECKOIO
DKCIIEpUMEHTa B (OpME 3amucH ypaBHEHHI COOTBETCTBYIOIIMX pEaKIUil W (OpMyJIUpOBATH BBIBOJLI HA OCHOBE ATHX
Pe3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIW3UPOBATh XUMUYECKYI0 WHGOpPMAIMIO, TMOJy4aeMyl0 W3 Pa3HbIX
MCTOYHUKOB (CpeACTBAa MAacCOBOM MH(popMannu, UHTEpHET U IpyTuX);

c(pOpMUPOBAHHOCTh YMEHUI COOMIOAATH MpaBUIa SKOJIOIMUECKU LIE€JIeCO00pPa3HOro MOBEIEHUS B OBITY M TPYJIOBOU
JESTEIBHOCTH B LEISAX COXPAHEHHs] CBOErO 3JI0pPOBbS M OKpY)KAIOIIEW MPUPOJHON Cpeibl, OCO3HABaTh OIACHOCTb
BO3JICHCTBHS Ha JKMBBIC OPTAHU3MBI OTIPEACIEHHBIX OPTAaHMUECKUX BEIIECTB, MOHUMAs cMbIch nokazatens [1/IK, moscHATh
Ha TpUMeEpax CoCcOObl YMEHBIIICHHSI U TTPEIOTBPAILEHHUS MX BPEIHOTO BO3ACHCTBHS HA OPraHU3M YeJIOBEKa;

JUIS OOYYaroIMXCsl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHE NPUMEHSITh 3HAHUS 00 OCHOBHBIX
JIOCTYITHBIX METOJ[aX MMO3HAHMSI BEIIECTB U XUMUUECKHUX SIBJICHMUIA;

JUTSL CJICTIBIX M CITA00BUANIUX O0YUYaIOIIMXCA: YMEHHUE HUCTIOIB30BaTh pelbe(HO-TOUCUHYIO cucTeMy 0003HaueHuii J1.
Bpaitns nis 3anucu XuMudeckux Gopmyl.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJICKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoasnbie IIpakTunyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE

padoThbl padoThI pecypesI




Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMHUH

[Ipenmet oprannueckoit xumuu. Teopus

1.1 CTPOCHHUS OPTAHHYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3

Pa3znea 2. YrieBoaopoasbl

2.1 [IpenenbHbie yraeBOAOPOABI — aJKAHbI 2

Here,Z[eJ'IBHBIe YTJIIEBOAOPOAbI: AJIKCHBI,

2.2 6
aJIKaJUCHBI, aTIKHHBI
2.3 ApoMaTudeckue yrieBoa0pobl 2
24 [TpupoaHbIE HCTOYHHUKH YTIEBOIOPOIOB U 3
ux nepepadorka
Htoro no paznemny 13

Pa3znen 3. Kuciioponconep:kaiue opranHudecKue coeJuHEeHHsI

3.1 Cruptsl. ®enon 3

39 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7
' CnoxHbie dQupbI

3.3 VYrineBonbl 3
Hroro mo pazueny 13
Pa3nes 4. A3orcoaepskamue OpraHi4ecKue coeJHHEeHH

4.1 AMHHBI. AMAHOKHCIIOTHL. benku 3
Hroro no pazneny 3

Pa3pnen S. BeicokoMoJIeKy IsIpHbIE COCIMHECHUS

5.1 IInactmaccel. Kayuyku. Boiokna 2




Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34






IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero U3YYeHU s oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
[IpaBuna Th. [Ipenmer oprannyeckoit
1 XMMHUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 1
’ P 05.09.2023
3HAYCHUE
Teopus cTpoeHHs OpraHUIECKHX
2 coenqunenuii A. M. Byrieposa, eé 1
YHIEPORd, 07.09.2023
OCHOBHBIC TTOJIOKECHUS
OCHOBHBIE TIOJIOKEHUS TCOPHH CTPOCHUS
3 . 1
OpPraHUYECKUX COEAUHEHUH. 12.09.2023
4 N3omepsl. Buasl nuzomepun. 1
P P 14.09.2023
[IpencraBienue o K1accuPpUKaIUN
opraHnueckux BemiecTB. HomeHnkmnatypa
5 1
(cucreMaTuyeckasi) U TpPUBHAIBLHBIE 19.09.2023
HAa3BaHMsI OPraHUYECKUX BEIIECTB
Pemenue 3aga4 Ha HaXOXKICHUE
6 MOJIEKYJISIPHOHM (OPMYITBI OPTaHHYECKOTO 1
YISPHOI (OPMYIEI O 21.09.2023
BelecTBa
Pemrenue 3agad Ha HaXx0KICHUE
7 MOJIEKYJIAPHOU (POPMYJITBI OPraHUUECKOTO 1
YIAPHOI (OPMYEI O 26.09.2023
BeIeCTBA.
8 AJKaHBI: COCTaB U CTPOCHHE, 1




TOMOJIOTUYECKUH P

Mertan u 3TaH — NpocTeuIIre

28.09.2023

d MIPEACTABUTEH AJIKAHOB 03.10.2023
10 [TpakTHKyM MO COCTaBICHHUIO GOPMYIT

HM30MEpPOB U TOMOJIOTOB AJIKAaHOB 05.10.2023
11 [ukmoankaHsl. 10.10.2023
12 AJIKEHBI: COCTaB U CTPOEHHE, CBOHCTBA

12.10.2023

13 OTUIICH U IPONTUICH — MPOCTEHIITe

MIPEACTAaBUTEH AJIKEHOB 17.10.2023
14 [TpakTrueckas padora Ne 1. <jHonyquHe

STUJICHA ¥ U3YUYECHUE €0 CBOWCTBY 19.10.2023

AJKHHBI: COCTaB U 0OCOOEHHOCTH CTPOECHHUS,
15 r0MOJ10vrI/1qechI/H71 psan. AlleTHUIeH — 94.10.2023

MPOCTEHIINIA TPEICTABUTEND aJTKHHOB

Ankanuensl. byranuen-1,3 u
16 MeTunoyranuen-1,3. [lonyuenue 96.10.2023

CUHTETHYECKOTO KayuyyKa 1 PEe3UHbI
17 Kayuyku (mpod.opueHr) 07.11.2023
18 Brruncnenus mo ypaBHEHUIO XUMHUYECKOM

peakiuu 09.11.2023
19 [IpakTuUKyM 1O COCTaBICHHUIO GOPMYI

M30MEpPOB U TOMOJIOTOB AJIKUHOB 14.11.2023
20 ApOMaTHYECKHE YIIEBOAOPOIbI. APEHBI:

O€H30J1 1 TOTYOJI. TOKCHYHOCTh apEHOB 16.11.2023




21

22

23

24

I'enernyeckas CBS3b yII€BOIOPOAOB,
MPUHAUICKAIUX K Pa3IMYHBIM KJIaccaM

[TpuponHbIe HCTOYHUKH YTIEBOIOPO/IOB:
NPUPOIHBIN ra3 ¥ NOMYTHBIE HEPTAHBIC
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
(mpod.opuenr)

[TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB!
NPUPOJHBIN a3 v NOMYTHBIE HEPTIHBIC
rasbl, HeTh ¥ IPOIYKTHI €€ mepepaboTKH
(mpod.opuenr)

[TpuponHbIE HCTOYHUKH YTIIEBOIOPOIOB!
KaMEHHBII YTOJIb U €ro nepepadoTka.

(npod.opueHT)

21.11.2023

23.11.2023

28.11.2023

30.11.2023

25

Pemenne 3amaq Ha HAX0XKICHHUE BRIXOAa
MMPOAYKTOB pC€AKIIUH OT TCOPECTUUCCKU
BO3MOXXHOI'O.

05.12.2023

26

27

28

O060061eHre 3HaHu# 00 yriIeBOAOPOIaX.

O06o0u1eHne 3HaHui 00 yrieBo0poaax.

Kontponbnas paboTta mo pazaery
«YTIIeBOAOPOIBD

07.12.2023

12.12.2023

14.12.2023

29

30

31

[IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b
CaolicTBa, oIy4eHHE, IPUMEHEHNE
oJHOaTOMHBIX ciupToB. JI.o 23 (Touku
pocra)

MHoroatoMHbIe CIIUPTHBI: STUJIICHTJIMKOJIb U

19.12.2023

21.12.2023




TIULEPUH

CaoiicTBa, MoJly4yeHUE, IPUMEHEHUE

26.12.2023

32
MHOT'OaTOMHBIX CITUPTOB. 28.12.2023
@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NIECKHE
33 .
U XUMHUYECKUE CBOMCTBA, IPUMEHEHNE 09.01.2024
34 Cemunap no teme: CupThl U PEHOIBI. 11.01.2024
35 Anbnerupl: GopmManbaerui u
arerajgbaerua. AneTrox 16.01.2024
36 XHAMHYECKUE CBOMCTBA aJIbJAECTUI0B U
KETOHOB. 18.01.2024
37 denonpopMasbIETHAHAS CMOJIA U €€
npuMeHeHne. (pod.OpueHT) 23.01.2024
OnHOOCHOBHBIE IIPE/ieNbHbIE KAPOOHOBBIE
38
KHUCIIOTBI: MypaBbUHAs M YKCYCHAsI 18.01.2024
39 Kap6oHoBBIE KHCITIOTHI: CBOMCTBA,
nonydenue. JI.o 24 (Touku pocra) 23.01.2024
ITpakTuyeckas padora Ne 2. «CBoiicTBa
40 .
pacTBOpa YKCYCHOM KHCIOTBD» 25.01.2024
CreapuHOBasi U OJIENHOBAsI KUCIIOTHI, KaK
41 MPEJCTaBUTENN BBICIIMX KapOOHOBBIX 30.01.2024
KHUCIIOT
42 MpbI1a Kak COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, X Morolee eiicteue (mpod.op) 01.02.2024
CrnoxxHbIe 23(DUPBI KaK MPOU3BOTHBIE
43 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX 06.02.2024

a¢upoB Jl.o 31 (Touku pocra)




44

45

46

JKupsr: runponus, NpuMeHEHHUE,
OuoJIOrNYecKast PoJib KHUPOB

VYTIIeBoIbI: COCTaB, KIacCU(pUKAITHS.
Baxueriue npencraBuTeNy: rioKo3a,

¢bpyxTo3a, caxapo3a Jl.o 26 (Touku pocra)

KanMaJ'I 1 OEJJIK0JI03a KaK ITPUPOJHBIC
IIOJIMMEPHI

08.02.2024

13.02.2024

15.02.2024

47

O000111IeHrEe U CHCTEMATH3aLIHs 3HAHUI,
YMEHUH, HABBIKOB I10 TEME:!
Kucnopoacoaepskaiiue opraHndeckue
COEIMHEHMS.

20.02.2024

48

O00011IeHrE U CHCTEMATHU3ALIHS
3HAHU,YMEHUI,HABBIKOB 10 TEME:
Kucnoponcoaepxkaiue opranuaeckue
COCIMHEHHUS

22.02.2024

49

50

51

Kontponbnas paboTta mo pazaery
«Kucnopozacoaepsxaniue opraHnaeckre
COCIMHEHUS»

AMI/IHBI, Hux KJ'IaCCI/I(bI/IKaI_II/ISI.

CBoiicTBa aMUHOB, TIOJTyYEHHE,
IIPUMEHEHHUE.

27.02.2024

29.02.2024

05.03.2024

52

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpPraHWYECKUE COCTUHEHUS, HX
ouonornyeckoe 3HaueHue. IlenTuanl

07.03.2024

53

54

XHWMHUYECKHE CBOMCTBAa aMUHOKHUCIIOT.

benku, ux crpoenue u QyHKINU.

12.03.2024




Xumnueckue cBoncrsa 6enkos. Jl.o 19

14.03.2024

= (Touku pocra) 26.03.2024
56 ['eneTnueckas CBsI3b MEXKAY KJIacCaMH

OpPraHUYECKUX COCIUHEHUM. 28.03.2024
57 HpaKTI/IFYM 10 COCTaBJICHUIO ypaBIjeHI/Iﬁ

peaKkiuil K HernovkaM MpeBpallieHU. 02.04.2024
58 [IpakTuyeckas pabora: MaeHTudukarms

OpPTraHUYECKUX COCITMHCHUM. 04.04.2024

O06o0mIeHne 1 CUCTEeMAaTH3aIHS TEMBI:
59 A3oTCcoepKaIire OpraHunIecKue 09.04.2024

COC/IMHEHHUSI.

KonTponbhas padota no teme:
60 A3oTCcoepKaIiye OpraHuIecKue 11.04.2024

COCIMHEHMUSI.
61 buorexnonorusi. 16.04.2024
62 Knaccudukanus nonumMepos.

HckyccTBeHHBIE TOTUMEPHL. (TIPOd.0p) 18.04.2024
63 CuHTreTnueckue noiumeps! (mpod.op) 93.04.2024
64 [IpakTuueckas pabora: Pacno3naBanue

MJIACTMACC U BOJIOKOH. 25.04.2024
65 O6o0011eHre 1 MOBTOPEHUE Kypca

OpPraHUYECKON XUMUHU. 30.04.2024
66 Wrorosas koHTpoJIbHAs padoTa.

07.05.2024




67

68

OBIIEE KOJIMYECTBO YACOB I10

Pe3epBHbIii ypok

Pe3epBHbIil ypok

I[TPOT'PAMME

68

14.05.2024

16.05.2024










