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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XHMMHUU Ha YpPOBHE CpEeAHEro o0Iero oOpa3oBaHUS
pazpabotana Ha ocHoBe DenepanbHoro 3axkoHa oT 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
denepanbHOll  00pa3oBaTENbHOW MPOrpaMMbl CpelHEro o0iero o0pa3oBaHUS
(®OIT  COO), mpeacraBieHHblXx B  DeaepalbHOM  TOCYJAPCTBEHHOM
obpazoBarenbHOM cTangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
y4eOHOro mnpeamera «XuMus» B 00pa3oBaTeNbHbIX OpraHusauusax Poccuiickoii
Qenepanny, peAM3yIOMIMX OCHOBHbIE O0Opa30OBATENbHBIE MPOrPaMMBbl, H
OCHOBHBIX TIoyokeHui «Crpareruu pa3BuUTHs BocnuTaHus B Poccuiickoit
Oenepanuu Ha nepuoa Ao 2025 roma» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabdOTKe MpPOrpaMMbl MO XUMHUH, K ONPENEICHUIO
oOuieit ctpareruy 00y4eHHsl, BOCIUTAHUS U Pa3BUTHUs 00YYAIOIUXCS CPEACTBAMU
yueOHoro npenmMera «Xumus» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenrtyanbHble nojoxkenuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOy4YeHUs W TpeOOBaHUNW K YPOBHIO MOJATOTOBKH
BBIITYCKHUKOB.

XVAMHAYECKOE oOpa3oBaHue, M0JIy4aeMOoe BBIITYCKHUKaMU
o0uieo0pa3oBaTeIbHOM OpraHu3alliu, SBISETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIIy>)KMT 3aBEpILAIOIIUM 3TalloOM pealu3aluu  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIOUEBBIX LEHHOCTEH, MPUCYILUX
LEJOCTHOM CHUCTEME XHMHYECKOro O0Opa3oBaHHUs. OTH LIEHHOCTHM KacaroTcs
MO3HAaHMsI 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIIEH KYJIbTYpHI
YelloBeKa, a TakKKe OJKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY
3I0pOBbI0 M TNpUpOIHON cpene. Peanusyercs xumuyeckoe oOpa3zoBaHuE
00yJaroIMXCcsl Ha YPOBHE CPEAHEro o0uiero o0pa3oBaHus CpPeACTBaMH y4eOHOTO
npeaMera «XUMHUSD, COJEpKaHUE M TOCTPOCHHE KOTOPOTO ONpEeIeieHbl B
mporpaMme M0 XUMHH C Y4€TOM CHelupUKN HAyKd XUMHUH, €€ 3HaYeHUs B
MO3HAHUM TPUPOJBl U B MaTEPHAIbHOM JKM3HM OOILECTBA, a TaKXkKe C Y4ETOM
oOluX 1ened W TPUHIMUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesiHero oorero oopaszosanus B Poccuiickoit denepanuu.

XuMUSL KaK 3JEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0coOYyl0 pojib B
COBPEMEHHOM LMBUJIM3ALMU, B CO3JaHUM HOBOW 0a3bl MaTepUaIbHOW KyJIbTYpBHI.
Ona BHOCUT CBOM BKJIaJ B (popMHpOBaHHE PAIlMOHATIBHOIO HAYYHOTO MBIIIJICHUS,
B CO3JIaHUE LIEJIOCTHOTO MPEJCTaBICHUS 00 OKPY’KAIOLIEM MHpPE KaK O €IUHCTBE
OpUPOABl M YEJIOBEeKa, KOTOpoe (OPMHUPYETCSs B XMMUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY>KAIOLIEr0 MHUPa, OCO3HAHUS B3aUMOCBS3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTsIMU IPUMEHEHUS.



TecHO B3aMMONENCTBYSI C IPYTMMH €CTECTBEHHBIMH HAayKaMHU, XUMHS CTajia
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhl, HEOOXOIUMBIM YCIOBHEM YCIICITHOTO
TpyZla W XU3HHM Kaxaoro wieHa ooOmiectBa. CoBpeMEHHas XuUMHUS KaK Hayka
CO3MJIaTeNIbHAs, KaK HAayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiCHA Ha pEUICHUE
rJI00aNbHBIX TPOOJIEM YCTOMYMBOTO PA3BUTHUSI UEIOBEYECTBA — CHIPbEBOM,
AHEPreTUYECKOM, MUIIEBOM, SKOJIOTUYECKON O€30IaCHOCTH U OXPaHBbI 3J0POBBS.

B cooTtBercTBHM C OOUmIMMH IENIMH W TPUHIUIAMH CPEIHEro O0OIIero
oOpazoBanus cojepkanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEeHb
M3YYECHHS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJITOTOBKY
oOydJarommuxcs, HEOOXOAMMYI0 UM Ui BBIPAOOTKM  MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIICEHIHOTO BKIIOYEHHS B JKM3Hb COLIMYMAa, IPOJIOJIKECHHUS
oOpa30BaHMsI B pa3IUYHbIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBnsifoliuMy  TpeAMETa  «XUMUS»  SABISAIOTCA  0a30Bble  KypChl —
«Oprannyeckag xuMus» U «OOmAass M HEOpraHUYEcKas XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpaHHs KOTOPBIX SBIIAIOTCSI OCHOBBI 0a30BOW HAayKH: CUCTEMa
3HAHUU MO HEOPraHWYECKOW XMMHH (C BKJIIOYEHUEM 3HAHHUU U3 OOIIeH XUMUM) U
OpraHn4eckor xumuu. POpMUPOBAaHME JAHHOW CHCTEMBI 3HAaHUMN IIPU W3YYECHHH
npeaMeTa 00ecnedYuBaeT BO3MOXKHOCTh PACCMOTPEHHUS] BCErO0 MHOIroo0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OoOmas u
HEOpraHuyeckas XuMus» cPOpMHUpOBaHA B MPOrpaMMe IO XHMHH Ha OCHOBE
CUCTEMHOTO TMOAXO0/Ja K H3YYEHUI0 Y4YeOHOro wmarepuaja U o00ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTHEM  3HAHUHW Ha  OINpeneTEHHbIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOM XUMHUM BeIleCTBa
paccMaTpUBAIOTCS HAa YPOBHE KJIACCHYECKOM TEOPUM CTPOCHUS OPTaHWYECKHUX
COCIMHEHMI, a TakKe€ Ha YyPOBHE CTEPEOXUMHMYECKHX U 3JIEKTPOHHBIX
MPEACTABICHU O cTpoeHuH BenlecTB. CBeaeHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTHH — OT YIJIEBOJAOPOIOB JI0 CIOKHBIX OMOJOTHYECKH
AKTUBHBIX COCIUHEHHNW. B Kypce OpraHmyeckom XHMHUH IMOJYyYarT pPa3BUTHE
c(hOpMHUpPOBAHHBIE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs NEpPBOHAYAIBHBIC
IPEICTABICHUS O XUMUYECKON CBSI3U, KIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[lon HOBBIM yTJOM 3peHUs B ImpeaMere «XUMHs» 0a30BOro ypOBHS
paccMaTpuBaeTCs HW3Y4YEHHbIH Ha YypOBHE OCHOBHOIO 001ero o0pa3oBaHus
TEOPETUUECKH MaTepuan M (PAKTOJOTMUYECKHE CBEICHUS O BEIIECTBAX M
XUMHUYeckoi peakiuu. Tak, B "yacTHOCTH, B Kypce «OOmas U HeopraHudeckas
XUMUSD» 00yYarolmuMCsl MPEIOCTaBISIETCS BO3MOXKHOCTh OCO3HAaTh 3HAYEHUE
MEPUOANYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOJOJOTUYECKUX MO3HIIMIA,



riyO’ke TOHATh MCTOPUYECKOE W3MEHEHHE (YyHKUUMNH 53TOro 3akoHa — OT
o0o0maroiei 10 00bACHSIOMEH U MPOTHOZUPYIOLICH.

Ennnas cucrema 3HaHWN O BaXKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBax M NMPHUMEHEHHH, a TAKXKE O XMMHUYECKUX PEAKUUAX, UX CYIIHOCTU H
3aKOHOMEPHOCTAX IpOTeKaHus JomnonHsercs B Kypcax 10 m 11 ximaccos
ANIEMEHTAaMHU  COJIEPKaHUS, HUMEIOIUMHU KYJIbTYpOJIOTMYECKUH U IPUKIAJTHON
XapakTep. OTH 3HAHMS CIOCOOCTBYIOT ITOHUMAaHHMIO B3aMMOCBSI3M XHMHH C
JPYTMMU HayKaMH, PAacKpbIBAIOT €€ poJib B IO3HABATEIBHOW M MPaKTUYECKON
NEATENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHS K HPOLECCY
TBOPYECTBA B 00JACTU TEOPUHU M NPAKTUUECKUX MPHIOKEHUNA XUMHUH, [TOMOTalOT
BBIIIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX
npo0jemMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKHM OCMBICIMBATH MH(POPMALMIO U
MPUMEHATh €€ JUIsl TMOIMOJHEHWS 3HAaHWW, PEIICHHS WHTEIUIEKTyalbHbIX U
AKCIIEPUMEHTAJIbHBIX HUCCIEA0BATENIbCKUX 3a7a4d. B 1enom coxepxanue yueOHOro
npenMera «XHMHsD»  JAHHOTO — YPOBHS  HM3Y4YEHUs  OPHEHTHPOBAaHO Ha
(opMupoBaHre y 00Yy4arOUIMXCsS MHUPOBO33PEHUYECKON OCHOBBI JII MOHUMAaHMS
¢unocopckux MAEH, TaKMX Kak: MaTepUaIbHOE €JUHCTBO HEOPraHUYECKOro H
OpraHUYeCKOr0 MHpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB HMX COCTaBOM U
CTPOEHHEM, II03HABAEMOCTh MPUPOJIHBIX SBICHUM NYTEM OKCHEpPUMEHTA M
pelleHUsT MPOTUBOPEUMH MEXKAY HOBbBIMM (aKTaMd M  TEOPETHUECKUMU
IPEaNOChUIKAMH, OCO3HAHUE POJIM XUMHUU B PEUICHUH SKOJIOTMYECKUX MPOoOieM, a
TaK)Ke MpoOJeM COEpeKEHUs IHEPTETUUECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUN U MaTEPUAJIOB.

B nmaHe pemeHuss 3amad  BOCHUTAHUS, Pa3BUTHS M COLMAIM3ALMH
oOyyJaroumxcsi TPUHATBIE NPOrpaMMOM MO XWMHHM TOJIXOJbl K OMNPEIEICHUIO
colepKaHUsi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaloT (OpPMHUpPOBAHUE
YHUBEpPCAJIbHBIX Y4YEOHBIX JACUCTBUH, UMEIOUMX 0a30Boe 3HayYEHHE IS
pa3IMyYHBIX BHJOB JESATEIBHOCTH: pELIEHUs mpoOsieM, MOHCKa, aHalIu3a M
00paboTku nHpOpMaIUU, HEOOXOAUMBIX IS IPUOOPETEHMS OMbITA MPAKTHYECKON
U HCCIIEIOBATEIbCKON JEATENBHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpemnogaBaHUs XMMHM KaKk Ha ypOBHE OCHOBHOTO OOILEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEeAHET0 00IIero o0pa3oBaHus, NPy OMPEACIICHUN
COZIEpKATEIbHOM XapaKTEPUCTHKU LEJNed H3ydeHHs IpeAMeTa HalpaBICHHEM
NEPBOCTENEHHOW 3HAYUMOCTU TPAJUIMOHHO NpU3HAETCA (POpMHpPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbHOCTH YE€JIOBEKa M KAaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOU KyJbTYyphl. C
METOAWYECKOW TOYKM 3pPEHHsI TAaKOW IMOAXOX K ONPENEIICHUIO LEJed H3y4eHUs
MIPEAMETA SIBJSIETCS BIIOJIHE ONPaBIAHHBIM.



CornacHo NaHHOW TOYKE 3PEHHs TJIaBHBIMHU IEJSIMU H3y4EHUs TMpeAMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABASIOTCS:

e (opmMupoBaHME CHUCTEMBl XHMHUYECKMX 3HAHUW Kak  BaKHeWIen
COCTAaBJISIFOIICH €CTEeCTBEHHO-HAYYHOU KapTHHBI MHpa, B OCHOBE KOTOPOW
JeKaT KIIIOYEBBIC MOHATHSA, (yHIAMEHTAIBHBIE 3aKOHBI M TEOPUH XUMUH,
OCBOGHHUE S3bIKa HAYKH, YCBOCHHE M TMOHUMAHHUE CYIIHOCTH JIOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIJICHHE C HUCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHuE U pa3BUTHE MPEACTABICHUNA O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XHUMHYECKHX pPEaKluid, HEOOXOIUMMBIX JUIsl MpPUOOpeTeHus
YMEHUW OpPHUEHTHUPOBATHCA B MHPE BEHISCTB W XHUMHYCCKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTUUECKOM 1 MOBCETHEBHOM JKU3HH,

e Pa3BUTHE YMEHHU M CIIOCOOOB JI€ITEILHOCTH, CBA3aHHBIX C HAOIOJICHUEM U
OOBSICHEHHEM XHWMHUYECKOTO JKCIEPUMEHTa, COONIOJICHHEM TMpaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atum, copepskareiabHasi XapakTEepUCTHKA IEJIe U 3a7a4 U3y4eHUsI
mpeaMera B MporpaMMe Mo XMMHUH YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBBIMHU MPHOPUTETAMU B CHCTEME CpeAHero obimero oopa3oBanus. CeromHs B
npernofaBaHUM XAMHUW B OONBIIEH  CTEMEeHW OTHAETCS  MPEANOuTEHHUE
MIPAKTUYECKON KOMIIOHEHTE COJIEp’KaHus OOyuYeHHUs, OpPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIe00pa30BaTEIbHOM OpraHU3allii, BIAJCIONIETO HE
Ha0OpOM 3HaHMM, a (QPYHKIMOHAIBHOM TPaMOTHOCTBIO, TO €CTh CIOCOOaMH H
YMEHUSMH aKTHBHOTO TONYYCHHUS 3HAHUU M MPUMEHEHUS MX B PEaTbHOU KU3HH
JUTS pEIIeHUs] TPaKTUYECKUX 3a]1ay.

B cB3u ¢ oTUM mnpu u3yueHUH TMpeaMeTa «XuMHUS» JOMHUHHUPYIOIIEe
3HAUYEHUE MPUOOPETAIOT TAKKUE 1IETU U 33]]a4H, KaK:

aganTaiys o0ydJaroIUXCcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPA,
dopMupOBaHHE  WHTEIJICKTYyallbHO  pPa3BUTOM  JMYHOCTH, TOTOBOM K
camMo00pa3oBaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIHPHOMY MPUHATHIO TPAMOTHBIX
pEIICHN B KOHKPETHBIX KU3HCHHBIX CUTYaIIUSX, CBA3aHHBIX C BEHIECTBAMU U UX
MIPUMECHEHUEM;

dopmupoBaHne y OOydalmUXCs KIIOUYEBBIX HABBIKOB  (KITFOYEBBIX
KOMIIETCHIINI), WUMEIONINX YHUBEPCATbHOE 3HAYCHHE [UJISl Pa3jMYHBIX BHJIOB
NEeSATEIBbHOCTU: PElIeHUs MpobJieM, MOUCKa, aHalu3a U o0paboTku MH(OpMaluy,
HEOOXOIMMBIX I TPUOOPETEHHsI OMbITa ACATEIBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B TIO3HAHMM XWMHH, a TaKXe JUIsl OICHKH C TO3HIIHNMA
HKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB M XHUMHUYECKHX
IIPOLIECCOB HA OPTaHU3M Y€JIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE I103HABATEIbHBIX WHTEPECOB, WHTEUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00yUaroumxcs: CIOCOOHOCTH CaMOCTOSITENTFHO MPUOOPETaTh HOBBIE
3HAHUA 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TTOMCKA M aHajau3a y4eOHOU U
Hay4YHO-TIOMYJISIPHON MH(POpPMAIIMK XUMHUYECKOIO COJIEPKAHNUS;

(opMupOBaHUE U Pa3BUTUE Y 00YUAIOIIMXCS ACCOLIMATUBHOTO U JIOTMYECKOT0
MBILLUIEHUS, HAOJII0JaTEIbBHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MPU TUIAHUPOBAHWU M TPOBEICHUU XHUMUYECKOTO
AKCIEPUMEHTA;

BOCIMTAaHHE Yy oOydaromuxca yOexAEHHOCTM B T'yMaHUCTHYECKON
HaIpaBJIECHHOCTU XUMHUH, €€ Ba)XXKHOH pOJIM B PELIECHUH IVIOOANBHBIX MpoOieM
paIMOHAIBHOTO MPUPOAOIIOIB30BAHNSA, TOTIOTHEHHS YPHEPTETUIECKUX PECYpCOB U
COXPaHEHHUs TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIMMOCTH OEpexHOTO
OTHOIICHUS K TPHUPOJIE M CBOEMY 3/J0POBBIO, a TaKKe MPHOOPETEHUs OIbITa
UCIIOJIb30BAaHUSl TOJIYYEHHBIX 3HAHUM U1 NPUHATHA TPAMOTHBIX pEIICHUN B
CUTYaLUsX, CBSI3aHHBIX C XUMUUYECKUMH SIBJICHUSMU.

B yueOHOM miaHe cpenHero o6miero o0Opa3oBaHUs MpeaMeT «XHUMHsD)
0a30BOro ypoBHSI BXOJUT B COCTaB MpeaMETHON o0iacTu «EcTecTBEeHHO-HAYUYHbIE
OpPEIMETHD.

OO11ee yncio 4acoB, OTBEAEHHBIX IJIs1 U3YyUEHUs XUMHH, HA 0a30BOM ypOBHE
cpeaHero oo61iero oopasoBanusi, coctapisieT 34 yaca (1o 1 yacy B Heeio).

Peanmzamuss  maHHOM  mporpamMMbl  MpEeAycMaTpUBaeT  MCIOJb30BaHUE
o0opyoBaHus, cpeacTB o0yueHus u Bocnutanus Llentpa «Touka pocTay.

o [udposas yuennueckas 1adbopaTopus 10 XUMHUH.

o KoMmmuiekT mocyasl u 0o0OpynoBaHUS ISl YYEHWYECKUX OIBITOB I10
XUMHH.



COIEPKXAHUE OBYYEHMUSA
10 KJTACC

OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHMYeCKON XMMHHU

[IpeamMeT OpraHMYecKOl XMMUU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAYCHHE B
MOJIyYEHUM HOBBIX BELIECTB M MaTepHalioB. Teopus CTPOEHHS OpPraHUYECKUX
coenquneHnit A. M. Bytneposa, e€ ocHOBHbIE noJ0XkeHUsI. CTPyKTypHbIE (OPMYJIIBI
OpraHMYecKUX BenlecTB. l'omoisiorusi, wu3omepus. XHUMHUYECKas CBsS3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIC U KPAaTHBIE CBSI3U.

[IpencraBnenue o kiaccupukauuy opraHnyeckux BeuiecTB. HomeHknaTypa
OpraHUYECKUX COCIMHEHMH (CHCTeMaTHyecKas) M TpPUBHAJIBHBIC Ha3BaHUSA
BaKHEHIINX MTPEACTABUTENEH KIACCOB OPraHUYECKHUX BEIECTB.

OKCHEpUMEHTAIBHBIE METOJbl HW3YYEHHUS BEIIECTB W HMX MPEBPALLCHUN:
O3HAaKOMJIEHME C OOpa3laMHM OpPraHUYEeCKUMX BEUIECTB W MaTephallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJl OpPraHMYECKHUX BEIIECTB, HAOIIOJEHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB I10 NPEBPALIEHUIO OPraHUYECKUX BEILECTB
[pU HarpeBaHuu (1JiaBjieHue, OOyTrJIuBaHUE U TOPEHHE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psan. MeraH U 3TaH —
MPOCTEUIINE MPEACTABUTENN alKaHOB: (PU3UUYECKME U XHMHUYECKHE CBOMCTBA
(peakuuy 3aMelIeHHds W TOpPEHMs), HaXOXKJIEHUE B NPUPOJE, IOJyYCHHE WU
IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMUECKUI psAL. DTUIIEH U MPONUIEH —
OpocTeiIline NpPEeACTaBUTENN AJKEHOB: (U3NYECKME M XUMHUYECKHE CBOMICTBa
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHMUS, THApPATALMU, OKHCICHUS U
NOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaauensl: OytamueH-1,3 u merunOyrtanueH-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKUE CBOWCTBa (peakuus noauMmepusauuu). [lodydeHne CHHTETHYECKOTrO
Kay4yyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKHUH psifl. ALETUIICH
— TMPOCTEHIIMIA TPEeNCTaBUTENIb AJIKWHOB: COCTaB, CTpPOEHUE, (QU3NYECKHE U
XUMHUYECKUE CBOMCTBA (pEaKLMU TMAPUPOBAHUS, TAJION€HUPOBAHUS, THIpPATALUH,
TOpEHUs), NOJYyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocrta, cTpoeHue, (PU3MYECKME UM XMMHUYECKHE CBOMCTBA
(peakuuy rajoreHMpoOBaHUS U HUTPOBAHMSA), MOJIyYEHUE U NpUMEHeHue. Toayon:
cocmas, cmpoenue,  Quauueckue U  XuMmuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBAHUA U HUMPOBAHUA), NOJYy4YeHue u npumeneHue. TOKCUYHOCTH



apeHOB. ['eHeTmdeckas CBs3b MEXIY YIVIEBOJOPOJAAMH, NPHHAMICKAIIMMHU K
Pa3JIMYHBIM KJIaCCaM.

IIpuponHble MCTOYHUKM YTIIEBOXOPOAOB. IIpupomHbli ra3 W mNOmMyTHBIE
HeTsaHbpie Ta3pl. HedTh u e€ mpoucxoxaeHue. CrnocoOwl mepepaboTku HeDTH:
IEPEroHKa, KPEKUHI (TEepMUYECKUH, KaTaJIUTUYeCKHuil), nuponu3. IlpomykTel
nepepaboTku He(hTH, X MPUMEHEHHE B MPOMBILIUIEHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHUS BEIIECTB W HMX MPEBpPALLCHUM:
O3HaKoOMJIEHWE C oOpa3laMu IUIaCTMAacC, KAaydyKOB WU PE3HHbI, KOJUIEKIUU
«Hedptp» u  «Yromb», MOAECTUPOBAHHWE  MOJEKYJ  YIJIEBOJOPOAOB H
raJIOr€HONPOU3BOJHBIX, MMPOBEACHUE MPAKTUYECKOW PAOOTHI: MOTYYEHUE TUJICHA
Y U3y4YEHUE €TO CBOMCTB.

PacuérHele 3a1aumn.

Bbluucienuss Mo ypaBHEHUIO XHUMHYECKOW peakuuu (Macchl, 00bEMma,
KOJINYECTBA MCXOJHOTO BEHIECTBA WMJIM MPOAYKTAa PEAKIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

Kuciopoacoaep:kamue oprannyeckue coeIuHEeHUs

[IpenenpHple OOHOATOMHBIE CHUPTBL. METaHON H 3TAaHON: CTPOCHHE,
(¢u3nueckue M XUMHUYECKHME CBOMCTBA (pEaklMH C AaKTUBHBIMH METaJUIAMH,
raJIoreHOBOJOPOJaMH, TOpEHHUE), MNpuMeHeHue. BonopoaHbie CBA3M MEXIY
MOJIEKYJIaMHU CITUPTOB. [[eficTBHE METaHOIa U 3TaHOJIA Ha OPTaHNU3M YEJIOBEKA.

MHOroaTroMHbl€  CHUPTBHL.  JTWJEHIVIMKOAb M  [JMLEPHH: CTPOCHHE,
¢usznyeckue W XMMHMYECKHE CBOMCTBA (B3aUMOJEWUCTBHE CO IEJIOYHBIMU
MeTa/llaMH, KauyeCTBEHHas pEakUus Ha MHOIOAaTOMHbIE CcIMpThI). [lelicTBue Ha
opranusM yenoseka. [[pumenenne rmmuepuHa v STUIIEHTJIMKOJIS.

@deHoJ: CTPOCHHUE MOJICKYJIbI, (U3MYECKHEe M XUMHUYECKHE CBOICTBA.
Toxcuunocts penona. [Ipumenenue gpeHona.

Anbaeruapl U Kemouvl. DopManbAETUI, AaUCTAIBACTUA: CTPOECHHUEC,
du3nueckue U XMMHYECKUE CBOMCTBA (pPeakUMU OKUCIEHHUS U BOCCTAHOBJICHMS,
KauyeCTBEHHbIE PEAKIUH), TOJTYyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpeneibHble KapOOHOBBIE KUCIOTH. MypaBbuHas U
YKCYCHAasl KUCJIOTBI: CTpO€HHUE, (PU3MUeCKHe U XMMHYECKHE CBOMCTBa (CBOMCTBA,
oOurue ISl Kjacca KUCIIOT, peakuus dTepuduKaiyn), NoJyuyeHue U MpUuMEHEHHE.
CreapuHoBasi M OJICMHOBAsl KHUCJIOTHl KaK MPEACTABUTEIM BBICHIMX KapOOHOBBIX
KHUCJIOT. MbLTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE ICUCTBHE.

Cnoxnple 2GUpPBl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [maponus
cinoxHbIX 3pupoB. Kupsl. ['uaponus xupos. [Ipumenenue xupos. buonoruueckas
POJIb )KHPOB.



VYrneBoapl:  cocTtaB, Kiaccudukanus — yrieBogoB  (MOHO-, M- U
nonmcaxapuibl). ['roko3a — mpocTelmmii MoHOcaxapua: OCOOCHHOCTH CTPOSHUS
MOJIEKYJbl, (U3MUECKHe U XUMHUYECKHE CBOICTBa (B3aMMOJEUCTBHE C
ruapokcugom meau(ll), okuciaeHne aMMHadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HAXOXKJIECHHE B MPUPOJE, MPUMEHEHUE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemnono3a kak OpupoaHble noauMepsl. CTpoeHue kpaxmaia u
neuosio3bl.  du3nueckue M XMMHYECKHME CBOMCTBA Kpaxmana (THAPOJIH3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHUS BEIIECTB W MX MPEBPALLCHUN:
MIPOBE/ICHNE, HAONIOACHUE M ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CHUPTOB, KAUECTBEHHbIC PEAKLUU OJHOATOMHBIX CHUPTOB (OKHCIIEHUE 3TaHOJIA
okcuaoM Mmenu(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEWUCTBUE TJIMIIEPUHA C
ruapokcuom meau(ll)), anpaernnoB (OKUCICHUE aMMUAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) m rumpoxcumom memu(ll), B3aumMopeilcTBHE KpaxMmaia € HOJIOM),
MIPOBEICHHE NMPAKTHYECKOW padOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIOTHI.

PacuérHeie 3a1aun.

Bbluucnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA MJIM MPOAYKTA PEaKUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTconiepKalue OpraHnuecKue COeAMHEHNUS.

AMUHOKHUCIIOTHI Kak aM(OTepHble OpraHMYecKue coequHeHus. Puzndyeckue
U XUMHUYECKHUE CBOMCTBAa aMHUHOKHUCJIOT (Ha MpUMepe riaulMHa). buonoruueckoe
3Ha4YE€HHE aMUHOKHCIIOT. [lenTunapl.

benku Kak OpHUpPOAHBIE BBICOKOMOJIEKYJSIPHBIE coeluHeHHus. llepBuyHas,
BTOpUYHAsI U TPETUYHAs CTPYKTypa O€nkoB. XHMHUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KAYeCTBEHHbIE peakluu Ha OeJKu.

DKCNEepUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W MX MPEBpALCHUN:
HaAO0JII0/ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYypalus OCJKOB MpU
HarpeBaHUM, LIBETHbIC PEAKLIUU OEIKOB.

BbicokoMoIeKyJ/IsIpHbIE COCANHEHUS

OCHOBHBIE MOHSTHS XMUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJIEKYISIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUU —
MOJIMMEPHU3ALIMS U MOTUKOHACHCAIHS.

OKCNEpUMEHTAIBHBIE METOJbl M3Y4YEHHsS BEIIECTB M HX IPEBpALICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
KAay4yKOB.

MexipeameTHbIE CBSI3H.



Peanuzanus MeXNpeaAMETHBIX CBsI3€il IPH M3YYEHUU OPraHUYECKOW XUMUHU B
10 xmacce oOcCylIeCTBISIECTCS Yepe3 HCIOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-
HAYYHBIX MOHSITHH, TaK U TOHSATUH, SBISIIOMIMXCS CUCTEMHBIMH JIJISI OTIEIbHBIX
IpPEIMETOB €CTECTBEHHO-HAYUYHOTO LIUKJIA.

OO01Iue ecTecTBEHHO-HAYYHbIE MMOHATHS: SBICHUE, HAYYHBIN (DaKT, THUIOTE3a,
3aKOH, TEOpHSs, aHalM3, CUHTE3, KIacCHU(pHUKaAIuUs, IEPUOAUIYHOCTb, HAOIIOIEHUE,
MU3MEpEHUE, SKCIEPUMEHT, MOJICIINPOBAHHE.

®dusmka: MaTepusi, DdHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
DHEPreTUYEeCKUl ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHOe COCTOSHUE
BEIIECTBA, (PU3NUECKHE BETUYUHBI U STUHHUIIBI UX U3MEPEHUSI.

buonorusi: knerka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
doTtocuHTE3, OHMOJOTHMYECKH AaKTHUBHBIE BemlecTBa (O€nKH, YTIAEBOIBI, >KHUPHI,
(epMeHTHI).

['eorpadusi: MUHEpanbl, TOPHbIE MOPOABI, MOJIE3HbIE UCKONAeMbI€, TOILIUBO,
pecypcehl.

TexHomorus: mnHIEBbIE NPOAYKTHI, OCHOBBI PAIMOHATIBHOTO THUTAHUS,
MOIOIINE CPENICTBA, JIGKAPCTBEHHBIE U KOCMETHUYECKUE TIperaparhl, MaTepHaibl U3
MCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



IINTAHUPYEMBIE PE3VYIJIbTATBI OCBOEHHMS ITPOT'PAMMBI 110 XUMHNN
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJbTaTaM OCBOCHHUS
oOyJarommMMucss TPOrpaMM CpPEIHETro o0mero o0pa3oBaHUs (JTUYHOCTHBIM,
METanpeAMETHBIM M  INpeaMeTHbIM). HayuHo-meronnueckoil OCHOBOM — ist
pa3pabOTKU IMJIAHUPYEMBIX PE3YJTATOB OCBOEHUS NMPOTrpaMM CPEIHEro OOIIEero
00pa30BaHHUs SIBJISIETCS] CUCTEMHO-IEATEIbHOCTHBINA MTOAXO/.

B coOoTBETCTBHM C CHCTEMHO-AESTEIBHOCTHBIM TOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS MpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro
o0u1ero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISAIOLIUE:

OCO3HaHUE OOYYaIOUIUMUCS POCCUICKOM TIpakJaHCKOM MIECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEICHUIO;

HaJINYMe MOTUBAIIMU K O0YUYECHHIO;

LIEJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKIECHUN JTMUYHOCTU HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUU;

TOTOBHOCTh M CIHOCOOHOCTh OOY4YalOIIMXCSl PYKOBOACTBOBATHCA B CBOEH
JEeATENbHOCTH LEHHOCTHO-CMBICIOBBIMU YCTAHOBKAMHU, MPHUCYLIUMHU IIEJIOCTHOU
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJIMYMe MPABOCO3HAHUS SKOJIOTHMUECKON KYJIBbTYpPbl U CIIOCOOHOCTU CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pEe3yJIbTaThl OCBOCHMS MpeaMera «XUMHUS» JTOCTHTalTCs B
€AMHCTBE YYEOHOW U BOCIMTATEIbHON JI€ATEIbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLMOKYJIbTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJlaMH POCCHICKOTO Tpa)KAAaHCKOTo OOIIecTBa, NPUHATHIMU B OOIIECTBE
HOpMaMud U MpaBUjaMH  TOBEACHHUSA,  CIIOCOOCTBYIOLIMMH  IpoLieccam
CaMOMNO3HAHUs, CaMOPa3BUTHUSI W HPABCTBEHHOI'O CTAHOBJIEHUSA JIMYHOCTH
oOydJaronmxcs.

JIMYHOCTHBIE pe3yibTaTbl OCBOCHHUS TMpeAMeTa «XUMHs»  OTpPaxaroT
c(OPMUPOBAHHOCTh OMNBITa MO3HABATEIILHOM M MPAKTUYECKOW JEeSTENIbHOCTU
oOydaromuxcst Mo peanu3aliy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaskIaHCKOr0 BOCIIMTAHMS:

OCO3HaHUs 00yYarOIIMMHCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaXXCHMsI K 3aKOHY U IIPABOIOPSIKY;

MpPEICTaBICHUS] O COILMAIbHBIX HOPMax U TMpaBWIAX MEXKIUYHOCTHBIX
OTHOILIEHUH B KOJJIEKTUBE;



FOTOBHOCTM K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH TPU CO3JIaHUU
Y4EOHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M MO3HABATENBHBIX 3a/a4, BBHIMOJHECHUU
XUMUYECKUX IKCIEPUMEHTOB,;

CIIOCOOHOCTH TMOHHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JIPYTUX MPU aHAJIM3€E PA3IUYHBIX BUIOB YU€OHOU AESTEILHOCTY;

2) NaTPHOTHYECKOT0 BOCITUTAHMA:

LIEHHOCTHOTO OTHOLIEHUSI K HWCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTEUECTBCHHOU XUMUMU;

YBaXEHUS K NPOLECCY TBOPYECTBA B OOJIACTH TEOPUHU M MPAKTHYECKOTO
MPUMEHEHUSI XUMHUHU, OCO3HAHUSI TOTO, YTO JOCTHMXKEHHS HAYKH €CTh PE3yJIbTaT
JUIMTENIbHBIX ~ HAOJIOJIEHUN, KPOMOTIUBBIX  OKCHEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca M TO3HABAaTEIbHBIX MOTHMBOB B MOJYYEHUH U MOCIEAYIOLIEM
aHann3e UHQPOPMAIIUU O TMEPETOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XMW,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, 3STUYECKOTO MOBECHUS;

CITIOCOOHOCTH OLICHUBATh CUTYallUM, CBSI3AHHBIC C XUMUUYECKUMU SBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IIOBEJIEHHWE M IOCTYNKH CBOMX TOBAPUILEH C
MO3UILIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHWE MOCJIEACTBUN 3THUX
MOCTYIIKOB;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

MOHMMAHUSl IIEHHOCTEH 3J0pOBOr0 M 0€30MacHOro o0Opas3a >KU3HHU,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (PH3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOro/ieHns TpaBui O€30MacHOro OOpalleHusi ¢ BEUIECTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYJAOBOH ACATEIILHOCTH;

MOHUMAHMS IIEHHOCTH TIPaBUJl HHJIUBUAYAJIBHOTO W  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYaLIUSIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIIO/ICH;

OCO3HAHMsI TOCJICICTBUN W HEMPUSITUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUS
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

5) TpyA0BOTro BOCIIMTAHUS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
JeSTEbHOCTH, OOINECTBEHHO TMOJE3HOW, TBOPYECKOM ¥  JAPYTMX  BHJAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B pELICHUWM MPAKTHYECKUX 3a1ad
COIIMAJILHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccuil pa3aIuyHoro poja, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUMN IO XUMUH;

YBaXEHHUS K TPYIY, JHOJISIM TPyJa U pe3yiabTaram TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHJMBHUIAYaJIbHOM  TpaeKTOpUU

oOpazoBanusi, Oyayield Mmpoeccuu U peanu3anuud COOCTBEHHBIX MKU3HEHHBIX
IUTAHOB € Y4ETOM JIMYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XUMUU, HHTEPECOB U
noTpedHOCTEH 001IIeCTBa;

6) IKOJIOrHYeCKOT0 BOCIIUTAHUS:

HKOJIOTMYECKU II€I€CO00pPa3HOr0 OTHOLIEHUS K NPHPOAE, KAK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa HSKOJIOTMYECKUX MpoOieM, BIUSHUS
SKOHOMMYECKHX IPOLIECCOB HA COCTOSIHUE ITPUPOTHON U COLMAIIBHOW CPELBI;

OCO3HaHMUSI HEOOXOAMMOCTH MCIIOIb30BAHUSL JOCTHKECHUW XUMHUU  JJIS
peLIeHUs] BOIIPOCOB PAlMOHAIIBHOTO PUPOIOIIOIb30BAHUS,

AKTUBHOTO HENPUATHUS JACUCTBUM, MPUHOCALIMX BpEl OKPYXKaroUeH
MPUPOJHON cpelie, YMEHUS MPOTHO3MPOBATh HEOJIArONPUATHBIE SKOJOTUYECKUE
MOCJICICTBUS IPEANPUHUMAEMBIX JICUCTBUM U MIPEAOTBPAIIATH UX;

HAJIMYHS PA3BUTOrO 3KOJOTHYECKOTO MBIIUIEHHUS, YKOJOTHYECKOW KYIbTYPHI,
OIbITa JNEATENbHOCTH 3KOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCS UMM B ITO3HABATEIBHOW, KOMMYHUKATUBHOM M COLMAIIBHOU
MPaKTUKE, CIOCOOHOCTH U yMEHUS AaKTUBHO TMPOTUBOCTOSTH HACOJIOTHU
xemopoouu;

7) HeHHOCTH HAYYHOT'0 MO3HAHUSI:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKHU;

NOHUMAaHUSl CHeM(PUKA XUMHHM KaK HayKd, OCO3HaHUA €€ pojau B
dbopMHpOBaHMY PANMOHATIFHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUHM IEIOCTHOTO
npeacTaBlieHus 00 OKpYXalolleM MHUpPE Kak O €AUHCTBE MPUPOJIbI U YEJIOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHUU MPOoOJIeM COXpPaHECHUS
MIPUPOJHOTO PABHOBECHS,

yOSXKIEHHOCTH B  0CO0OM 3HAYMMOCTH XUMHUU I COBPEMEHHOM
UMBUJIA3aUMU: B €€ TYMAaHUCTHYECKOW HANPABICHHOCTH WM BAXHOW pOJIA B
CO37IaHUU HOBOM 0a3bl MaTEPUAILHON KYJIbTYPBI, PEIICHUH TI00aTBHBIX TPOOIEM
YCTOMYMBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, YHEPIETUUYECKOM, NMUIIEBON U
HKOJIOTUYECKON O€30MacCHOCTH, B Pa3BUTHUM MEIUIMHBI, 00ECIEYEHUU YCIOBHM
YCHENTHOTO TpyAa H DJKOJIOTHYECKH KOMMOPTHOW IJKU3HM KaXJOTO dJieHa
00I11IeCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: ITIOHMMAaHHS CYIIHOCTH METOJ0B
MMO3HAHUS, UCTIOJIb3YeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BATh



NoJTydyaeMble 3HAHUS JJIA aHAIU3a U OOBSCHEHUS SIBJICHUN OKPY)KAIOIIET0 MUpa U
MIPOUCXO/ISIINX B HEM U3MEHEHUH, YMEHHUS JeaTh 000CHOBAaHHBIC 3aKIIOUCHUS HA
OCHOBE Hay4HBIX (AKTOB ¥ UWMCIOMIMXCA MAHHBIX C IEIbI0 TOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIB30BaTh XUMHUYECKHAE 3HAHUS IS
pelIeHus TPO0JIeM B PealTbHBIX )KU3HCHHBIX CUTYAIIHSX;

MHTepeca K TIO3HAHHIO U UCCIICIOBATEIbCKON IeATEIIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHUIO |
caMo00pa3oBaHWI0, K AaKTUBHOMY IIOJIYYCHHIO HOBBIX 3HAaHUM TO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

HMHTEpeca K 0OCOOEHHOCTSAM TpyJla B pa3MuHbIX chepax npodeccunoHanbHOM

NEeATEIbHOCTH.
METAIIPEJJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3yibTaThl OCBOCHHS y4eOHOro npeamera «XUMHs» Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHUs BKIIIOYAIOT:

3HAYUMBIE TUTSL (GbopMHpOBaHHUS  MHUPOBO33PEHUS oOyyJaronmxcs
MEXIUCIUTUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHBIE MOHATHS, OTPaXKAIOIINe
[EJOCTHOCTh HAy4YHOW KapTHHBI MHpa M choeuu(uky METOJ0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BELIECTBO, SHEPrus, SBJICHUE,
IpOLECC, CUCTEMA, HAYYHBIH (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIEA0BaHNEe, HAOIIOEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUe);

yHHUBEpCaabHbIe y4eOHbIE AEWCTBUA (TTO3HABATEIbHBIC, KOMMYHHKATHBHBIC,

pEryJsiITUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COIIMAJIbHOM KOMITETEHIIUN 00YyYaroLIXCs;
CHOCOOHOCTh 00yYaronmxcs UCIOJIb30BATh OCBOCHHbIE

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE YYCOHBIC
JNIEUCTBUS B MIO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MeranpeaMeTHble pPE3yJbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIBHBIMU, KOMMYHHKATUBHBIMA U  PETYJSSTHBHBIMH
JICUCTBUSIMH.

OsBJagenue YHUBEPCAJIbHbIMHU yueOHbIMU NMO3HABATEJIbHBIMH
JEeUCTBUSIMU:

1) 6a30BbI€e JIOTHYECKHE el CTBHUA:

CaMOCTOSITENIbHO  (popMyMpoBaTh U aKTyaJIM3UpOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LEIU JEITEIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU UX
JTIOCTUKEHUSA, COOTHOCUTD PE3YJIbTAThI ACATEIbHOCTU C TOCTABJICHHBIMU LIEJISIMU;

KCMOJIb30BaTh MPU OCBOCHUM 3HAHWUW MPUEMBI JIOTUYECKOTO MBILLUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU MOHSITUW W yCTAHABIMBATH UX B3aUMOCBS3b,



UCIIO0JIb30BaTh COOTBETCTBYIOIIME MMOHSITHS JJIsI OOBSICHEHHS OTJEIbHBIX (PAKTOB U
SIBJICHU;

BBHIOMpaTh OCHOBAHMS U KPUTEPUU JJIs1 KJIacCU(PUKAIIMK BEIIECTB H
XUMHUYECKUX PEAKIIUK;

YCTaHABJIMBATh MPUYUHHO-CJICJACTBEHHBIC CBSI3M MEXIY H3yYaeMbIMU
SIBJICHUSIMU;

CTPOHUTH JIOTHYECKHUE pacCyXAcHus (MHIYKTUBHBIC, IEAyKTUBHBIC, IO
AQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MIPUMEHSTH B MPOIIECCE MO3HAHUSA, UCIOJIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HAKOBBIE) MOJIEIIH, TPEOOPA30BHIBATH MOJICIIbHBIC MPEACTABICHUS — XUMHUYECKUHN
3HaK (CUMBOJI) DJJ€MEHTa, XHUMHuYeckas ¢GopMmysa, YpPaBHEHHE XUMUYECKON
peakiuu — MOpU pEHIeHUH YYEOHBIX IMO3HABATEIBHBIX M IMPAKTUYECKUX 3ajady,
MIPUMEHSTh Ha3BaHHbIC MOJICIbHBIC MIPEACTABICHUS 1JI BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a30BbIe HCCIEN0BATEbCKIE TeHCTBUS:

BJIQJIETh OCHOBAMHM METOJIOB HAay4YHOrO MO3HAHMS BEUIECTB U XUMHUUYECKHUX
peaKumii;

dbopMyIMpOBaTH eI U 3a7a4K UCCIEIOBAHUSI, UCTIOIH30BATh MTOCTABIICHHBIC
U CaMOCTOATENIBHO C(OpPMYJTUpPOBAHHBIE BOIMPOCHI B KauyeCTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsI (POPMUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO IUIAHMPOBAHUS W  IMPOBEICHUS
YYEHMUYECKHX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHUSI HAOJ0/IaTh 32 XOJIOM
MpoIecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibTar, (PopMyaupoBaTh
000011IeHUSs U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOJICIIAHHON paboTe;

npuoOpeTaTh OMNBIT YYCHHUYECKOM HCCIICIOBATEIBCKOH W MPOEKTHOM
JESTETbHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOUCKY METOJIOB pEIICHUsI MNPAKTUYECKUX 3ajlady, MPUMEHEHUIO Pa3InYHbIX
METO/I0B O3HAHUA.

3) pa6ora ¢ undopmanueii:

OpPUEHTUPOBATHCA B PA3IMYHBIX HCTOUYHMKAX HWHMOpMauu (HAy4yHO-
NOMyJISIpHAsT JIMTEpaTypa XUMHYECKOTO COJEp)KaHUs, CIpPaBOYHBIC IOCOOUS,
pecypcbl HTepHETa), aHAIM3UPOBATh MHGOPMAIMIO PA3UYHBIX BUIOB U (HOpM
MIPEJICTABIICHHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh 151
HEMPOTUBOPEUYNUBOCTH;



(GopMyIMpOBATh 3alpPOChl U MPUMEHATH PA3JIUYHbIE METOJIbI MPU MOUCKE U
orOope wuH(pOpManUK, HEOOXOAUMOW HJs BBINOJHEHUS YYEeOHBIX 3ajad
OIPELICIIEHHOTO TUIIA;

npuOOpeTaTh OMBIT UCIOJIb30BAaHUS HH(DOPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTUMAJbHYIO  (opMy  mpeacTaBieHUs
uHopManmu (cxemsl, rpaduKH, THarpaMMbl, TaOIUIIbI, PUCYHKHU U JIPYTHUE);

UCIIOJIb30BaTh HAy4HbIM S3BIK B KayecTBE CpEACTBAa IMpu padore ¢
XUMHUYECKON HMHGpOpMAIUeil: MNPUMEHATh MEXMNpeaMeTHbIe ((pu3ndecKkue W
MaTeMaTHUECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbI, a00peBUATypPbl, HOMEHKIATYPY;

UCIOJb30BaTh U IpPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA
HarJIsJHOCTH.

OBjaeHne yHUBEPCAJIbHBIMA KOMMYHHKATHUBHBIMH AeHCTBUAMMU:

3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYK/1a€MOM TEMBI B XOJI€ JUaiora u/min
IUCKYCCUM,  BBICKa3bIBaTh  MJieH, (OPMYJIHpPOBaTb CBOM  IPEJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

BBICTYNAaTh C MPE3CHTALUEd PE3yJNbTATOB ITO3HABATEIILHOM JESTENIbHOCTH,
[OJIyYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPH BBINIOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUYECKOW paboThl MO MCCIEAOBAHUIO CBOMICTB
M3y4aeMbIX BEILECTB, peaju3aluu yueOHOro MpoeKTa U (GOpMyIUPOBATh BBHIBObI
M0 pe3yjibTaTaM MPOBEAEHHBIX HMCCIEIOBAHUN MYTEM COTJAaCOBaHUS MO3UIMHN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

OBnageHne yHMBepCaaIbHBIMHU PeryJIsiTABHBIMY AeHCTBUAMMU:

CaMOCTOATENIPHO IIJJAHUPOBATh W OCYIIECTBIISATH CBOK ITO3HABATEIIBHYIO
NEeATENbHOCTh, ONpeneisid €€ LeJu W 3aJadd, KOHTPOJIUPOBATH M II0 MEpe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpeIjaraéMplii ajiroput™M JACHCTBUN Tpu
BBINIOJIHEHUM YYEOHBIX W HCCIEAOBATEeNIbCKUX 3ajad, BbIOMpaTh Hauboliee
3¢ PexTuBHBIN crnoco0 MX peleHuss C Y4E€TOM IMOJY4YEHUSI HOBBIX 3HAHUU O
BELIECTBAX U XUMUUYECKUX PEAKIIMSIX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH JIESTEIbBHOCTH HAa OCHOBE CaMOaHaIn3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATHI

10 KUIIACC

[IpenmeTHbie  pe3ysbTaThl OCBOCHUSI Kypca «OpraHudeckas XUMHS
OTpaXkaroT:

cOpPMUPOBAHHOCTh ~ MPEACTABIEHUH O XHUMHYECKOM  COCTaBISIOLIEH
€CTeCTBEHHO-HAYYHOW KapTHUHbBl MHpa, pOJM XHUMHUM B T[IO3HAHUU SIBICHUN



opupoAbl, B  (POPMUPOBAHUU  MBIIUIEHUS M KYyJIbTYpbl JUYHOCTH, €€
(YHKIIMOHATIBHON IPaMOTHOCTH, HEOOXOAMMOM JIs PEIICHUS MTPAKTHUYECKHUX 3a/1a4
M 3KOJIOTMYECKHM OOOCHOBAHHOT'O OTHOIIEHHSI K CBOEMY 3JI0POBBIO M IPUPOIHOMN
cpeng;

BJIQJICHUE  CUCTEMOM  XHWMHMYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIIME TOHATHS (XMMUYECKUH DSJIEMEHT, aToM, JJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, XHMHYECKAs
CBSI3b, CTPYKTypHasi (opmyna (pa3BEépHyTas U COKpallEHHAs), MOJb, MOJISIpHAs
Macca, MOJIPHBIM 00BEM, YIVIEpOAHBIM cKeneT, (GyHKUUOHAIbHAs Tpynna,
paguKai, U30MEpPHS, U30MEPbI, TOMOJIOTUYECKUIN Psll, TOMOJIOTH, YIJIEBOAOPOMbIL,
KHCIIOPOJ, M a30TCOAEpKAUIUE COCOUHEHUs, MOHOMEp, IOJIUMEpP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOpHUSI CTPOCHUS
oprannueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHMsI MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUI SI3bIK XWUMHH; MHPOBO33PEHUYECKUE 3HAHMS,
JeXalmuye B OCHOBE ITOHMMAHHUS MPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKHX
ABJICHUM, (PAKTOJIOTMYECKHME CBEIECHHUS O CBOWCTBAaX, COCTaBe, IOJIYYEHUU U
0€e30IaCHOM HCIIOJIb30BaHUM BAXKHEWIIUX OPraHUYECKHX BEUIECTB B OBITY H
PAKTUYECKOMN AEATEIbHOCTU YEIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHbIC MPU3HAKHU TMOHSITHUH,
YCTaHABIMBATh MX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATUS MPU
OMMCAHUM COCTaBa, CTPOCHUSI M NMPEBPALICHUI OPraHUYECKUX COCANHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUH HCIOJIB30BATh XUMUYECKYIO CHUMBOJIUKY IS
COCTABJICHHSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMya OpraHMYECKMX BEIIECTB M YPAaBHCHMH XUMHUYECKHX  PpEaKIIHil,
M3rOTaBIMBATh MOJEIH MOJIEKYJ OPraHMYECKHUX BEIECTB I WIIIOCTPALMU UX
XUMHUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(hOpPMHUPOBAHHOCTh YMEHUI YyCTAHABIMBATH TMPUHAJICKHOCTh H3YYCHHBIX
OpraHMYECKUX BELIECTB II0 HMX COCTaBy M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/TpyImne COeAMHEHUN (YIJIEBOAOPOIbI, KHUCIOPOA U a30TCOAepIKallne
COCIMHEHHMSI, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUSA), JaBaTh WM Ha3BaHUA IO
cuctematuyeckoii HomeHkiarype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
Ha3BaHUSl OTACJIbHBIX OpPraHMYECKUX BEIIECTB (ITUJICH, MPOMUIICH, AalleTHUJIEH,
ATUJICHTIUKONb, TIUIEpHH, (PeHom, dhopManbaerua, aneraiblerul, MypaBbHUHAs
KHUCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAsI KUCIIOTa, CTEAPUHOBAS KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIMH);

c(hOpPMUPOBAHHOCTh YMEHHUS OMNpPEISsATh BHUIbI XUMHYECKOW CBSI3M B
OpraHUYeCKUX COCNUHEHUAX (OJMHAPHBIE U KPATHBIE);



c(hOPMUPOBAHHOCTh YMEHHSA MPUMEHSITh TOJIOKEHUS TEOPUH CTPOEHUS
oprannueckux BemiectB A. M. BytiepoBa 17151 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHMUS; 3aKOH COXPAHEHUSI MAaCChl BEIIIECTB;

c(OPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHUE,
du3nuecKkue M XUMHYECKHE CBOMCTBA THUIMUYHBIX TPEICTABUTENCH Pa3TUIHBIX
KJIACCOB OPraHUYECKUX BeIIeCcTB (MeTaH, 3TaH, ITWICH, NPOIWJIEH, AalleTHUJIEH,
Oyranuen-1,3, merunOyraaueH-1,3, OEH30J, METaHOJ], 3TAHOJ, ATHJICHIJIUKOJIb,
[IIALEepyH, (EHOJ, aleTaldbJeru]l, MypaBbUHAs M YKCYCHas KHCIIOTHI, TJIFOKO3a,
Kpaxmall, [eJUTI0J103a, aMUHOYKCYCHAsI KUCTIOTA), WIUTIOCTPUPOBATh T€HETUUECKYIO
CBSI3b MEXKJYy HHMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XHUMHUYECKHUX DPEaKIHil ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYT;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKU YTIIEBOJOPOJIHOIO
Chipbsi (HE(pTh, MPUPOIHBIM Ta3, yrojib), CHOCOOBI MX TNEPEepadOTKU U
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MEepepadOTKH;

c(hOpPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTa
peaKkIuyu 1O M3BECTHBIM Macce, 00bEMY, KOJHMYECTBY OJIHOTO M3 HMCXOJHBIX
BEIIECTB WJIU MPOJAYKTOB PEAKITUN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIQJETh CHCTEMON 3HAHMH 00 OCHOBHBIX
METOJIaX HAy4YHOT'O MO3HAHMUSI, UCTIOJIb3YEMbIX B XUMHUU MIPU U3YYEHUHU BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HAOIO[IeHNEe, U3BMEPEHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMUYECKUE 3HAHUS [JIs MPUHIATUS PEUICHUWA B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsaX, CBSI3aHHBIX C BEIIECTBAMU U UX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIO/IaTh MPaBUia MOJb30BAHUS XUMUUECKOMN
MocyIol U J1aboOpaTOPHBIM O0OpPYJOBAaHUEM, a TakK)Ke MpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKIMSMU IO BBIMOJHEHUIO JTAOOPaTOPHBIX
XUMUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCT, YMEHUW TMIJIAHUPOBATh M BBHITIOJHATH XUMHUYECKHM
AKCIEPUMEHT (MPEeBpaIlleHUs] OPTaHUUYECKUX BEIIECTB MPHU HarpEeBaHUM, TTOJTyUEHUE
ATUJIEHAa W U3YYEHHE €ro CBONCTB, KauyeCTBEHHBIE pPEAKIIMU OPTaHUYECKUX
BELIECTB, JACHaTypauusi OCJKOB NMpU HArpeBaHUM, LIBETHbIE peakuuu OEIKOB) B
COOTBETCTBHUM C TPaBWJIAMH TEXHUKH O€30MacHOCTH Tpu OOpaIieHuu C
BEIIECTBAMU M JITAOOPATOPHBIM 00OPY/IOBaHWEM, TMPEACTABISATh PE3yJIbTaThl
XUMHUYECKOTO DJKCIIepUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(pOpPMaLIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeIcTBa MacCOBOM
uHpopmaruu, UaTepHeT u qpyrux);



chOpPMHUPOBAHHOCTh ~ YMEHUW  COOMIOJAaTh  MpaBWa  AKOJOTHYECKHU
I1EJIECOO00PA3HOTO TOBEACHUS B OBITY W TPYAOBOM JCATEIBHOCTH B IEIAX
COXPaHEHHsSI CBOETO 3JI0POBbSI W OKPYKAIOIIEH MPUPOJHOW CPEAbl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS HA XWBBIE OPTraHU3MbI ONPEACIEHHBIX OPTraHUYECKUX
BEILIECTB, MOHMMas cMbica mokazarens I[1JIK, moscHAT, Ha mpumepax CIocoObI
YMEHBIICHUSI W NPEAOTBPAICHUS WX BPEIHOrO BO3JACHCTBUS HA OpraHu3M
YEJI0BEKa;

JUIs O0y4YaroOUUXCsl C OTPAHMYEHHBIMU BO3MOXHOCTSIMH 3JI0POBBS: YMEHHUE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JOCTYITHBIX METOJaX ITIO3HAHMS BEIIECTB H
XUMHUYECKUX SIBJICHU;

JUIL  CJIETBIX W CIA0OBUAAIIMX OOyYaroONIUXCs: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHUYECKHUX

dbopmy.



TEMATHUYECKOE INTAHUPOBAHUE
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Ne ni/m Konrtposbubie | IlpakTuyeckue npoekTa «Touka
TeM MPOrpamMMbl Bcero oOpa3oBareib
padoThI padoThI pocTa»
Hble pecypchl
Pa3nen 1. TeopeTuyeckue 0CHOBbI OPraHMYeCKOil XUMUH
[Ipenmer oprannyeckoi xumuu. Teopus DNEKTPOHHBIE
11 CTPOCHHS OPTaHUYECKUX COCTMHEHUI 3 HH%KaTH n
A. M. Byrtieposa TaOIHLbI
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Paznen 2. YrieBonopoasl
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J1ab0paTopHOi
TIOCY JTBI,
JIEKTPOHHBIE
BECHI,
JIEKTPOHHBIE
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Paznen 3. Kucjopojacoaep:kamnue opraHndeckue coeuHeHust

3.1

Crnuptsl. enon

3

DNEKTPOHHBIE
TUTaKaThI U
Ta0UIIB], HA0OP
nabopaTtopHoOr
TIOCY JTbI,
WHIUKATOPBI

3.2

Anpnerunsl. KapOOHOBBIE KHCIOTHI.

Crnoxuble 3¢upbl

DIIEKTPOHHBIE
TUTAKaThl U
TaOJIUILIbI, IITATHUB,
Habop
nabopaTopHoOr
TIOCY JTBI,
JNEKTPOHHBIE
BECHI,
WH/IUKATOPBI,
natunk pH

3.3

YrneBoasl

DNEKTPOHHBIE
TUTaKaThl U
TaOJIUIIBI, IITATHUB,
Habop
Ja00paToOpHOi
TIOCY/IBI,
AJIEKTPOHHbBIE
BECHI

Wroro no pazneny

13

Pa3znen 4. A3oTcoaep:kaniue opraHndecKne coequH

CHUHA

4.1

AMUHBI. AMAHOKUCIOTHI. benku

DIIEKTPOHHBIE
TUTaKaThl U
TaOIUITEI, HA0OP
71a00paTOPHOI
TIOCY/TBI

Hroro no pazgeny

Pa3nen 5. BoicokoMoJieKyJIsipHbIe COeIMHEHUSI




51 [Tnactmaccel. Kayuyku. Bonokna 2 DIIEKTPOHHBIE
IUIAKaThI U
TaOJINLBI
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34
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HOYPOYHOE IIVTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaudecTBo 4yacoB

Bcero

KounTtposbHble
padoThI

IIpakTnueckne
padoThI

JlaTa
H3y4eHHst

DJIeKTPOHHBbIE
undposbie
o0pa3oBare/ibHbIE

pecypcsl

[Ipenmer opraHnyeckor XuMuu, e€
BO3HHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE
(ecrecTBEeHHOHAY4HAasi TPAMOTHOCTB)

Teopust CTpoeHUSI OPraHUYECKUX
coenunenuit A. M. bytnepoga, e€
ocHOBHbIE nostoxkeHus (1861 r. —
nyOauKanus Teopuu crpoeHus A.M.
Bbytneposa)

[IpencraBnenue o kinaccupukanuu
opranndeckux seniects. Homenknarypa
(cucremaTHyeckasi) U TPUBHAJIbHBIE
Ha3BaHUs OPraHUYECKHX BEILIECTB

Ankansbl: cocTaB U CTPOCHUC,
TOMOJIOTUYECKHUI paa

MeraHs 1 3TaH — npocTenme
MPEACTaBUTENM AJTKAHOB

AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA

(25 nexabps 1837 r. - Jlenb poxxaenus B.B.

MapkoBHHKOBA)

OTWIIEH U IPONUJIEH — MPOCTEMIINE
MIPEICTABUTENH AJIKEHOB




[TpaxTuueckas padora Ne 1. «Ilomydenne
STHJICHA ¥ U3yUEHUE €TO CBOHCTBY
(ecTecTBEeHHOHAYYHASI TPAMOTHOCTb )

Ankanuensl. bytaauen-1,3 u
metunoytanuen-1,3. [lomyuenue
CUHTETHUYECKOTO Kay4dyKa U Pe3UHBI

(13 uronst 1874 r. - Jens poxaenus C.B.
Jlebenena)

10

AJIKHHBL: COCTaB U 0COOEHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH Psill. ALIETHIIEH —
IIPOCTEUIINN IPEICTABUTEIb AIIKUHOB

11

Brraucnenus mmo YpPaBHCHUIO XHUMHYECKOU
PpCaKnu

12

Apenbl: 6eH30I1 U TOTy0J1. TOKCUYHOCTD
apeHOB

13

I'eneTnueckas CBA3b YTJII€eBOAOPOaAOB,
MMPUHAJICKAIUX K PA3JIMYHBIM KJIaCCaM

14

[TprpoaHbIE HCTOYHUKH YITIEBOJOPOIOB:
HOPUPOHBII ra3 U MOMyTHbIE HePTSIHbIE
ra3bl, HeQ)Th ¥ MIPOIYKTHI €€ NepepaboTKu
(ecTecTBEeHHOHAY4HAs TPAMOTHOCTb )

15

[IpupoHbIE HICTOUHUKH YTJIEBOJIOPOIOB:
NPUPOIHBII ra3 U MOMyTHbIE HEPTIHBIE
ra3bl, He)Th U MIPOIYKTHI €€ nepepaboTKu
(ecTecTBEeHHOHAYYHAs TPAMOTHOCTb )

16

KonTtponsHas pabota no paszzaeny
«YT1I1€BOIOPOIBDY

17

Hpe)leanHe OAHOATOMHBIC CITUPTHI:




METAHOJI U OTaHOJI. BOI[OpOI[HaH CBA3b

18

MHuoroaroMHEIE CIIMPTBI: STUJICHITIMKOJIb U
TIIMOCPHUH

19

DeHom: CTpOoeHUE MOJIEKYJIBI, (pu3nyeckue
U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE

20

Anpaerupl: popManbIerua 1
areraiapaerun. AneTod

21

OaHOOCHOBHEIE MTpe/ENIbHBIE KapOOHOBBIE
KHCJIOTHI: MypaBbHHAsI U YKCYCHAs
(8 deBpains — JleHb poccHIICKO# HAYKH)

22

[TpakTuueckas pabora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBI»
(ecTecTBEeHHOHAyYHAs TPAMOTHOCTb )

23

CTCapI/IHOBaSI H OJICMHOBAas KUCJIOTHI, KaK
MNpeACTaBUTEIIN BBICIIUX Kap60HOBLIX
KHUCJIOT

24

MBpin1a Kak CONTU BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeiiCcTBIE

25

CnoxHbie 23UPBI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCTOT. [ MIPOTIN3 CIIOKHBIX

3¢upoB

26

JKupel: ruiponus, npuMeHeHue,
Ouosornyeckas posb KHPOB

27

VYrneBosl: cocTaB, KiacCH(pUKaIus.
Baxkneiiime mpecTaBUTENN: TIII0K03a,
bpykTo3a, caxaposa

28

Kpaxman u nemntonos3a Kak IpupoIHbIe
MOJIMIMEPBI




29

KonTponbhas paboTta o pazaeny
«Kucnopoacozaep:xaie opraHn4eckue
COCJTMHEHUS

30

AMWHBI: METUJIAMUH U aHWIHH
(8 amperist 1818 r. — Jlens poxaeHus A.
I'opmana (OCHOBOTIONIO)KHUK aMUHOB)

31

AMUHOKHCIIOTHI KaK aM(OoTepHbIe
OpTraHUYECKUE COCAMHEHUS, UX
ounonoruueckoe 3HaueHue. [lentuapt

32

benku Kak npupoaHbIe
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS

33

OcHOBHBIE IOHATHSA XUMHUU
BBICOKOMOJIEKYJISIPHBIX COSAMHEHUI
(26 mas — Jlenb xumuka)

34

OCHOBHBIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHHH.
[TnacTmaccel, kaydyKH, BOJOKHA
(ecTecTBEHHOHAYYHAs TPAMOTHOCTb )

OBIIEE KOJIMYECTBO YACOB I1O
[TPOIT'PAMME

34




YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YHEHUKA

Xumus 10 knacc. bazossrii ypoBens. YueoHuk (k HoBomy PI1, 2023 rox). YMK "Xumusi.
Ia6puensu O.C. (8-9)". ®I'OC.

METOINYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

1. Xwumus 10 kiacc. ba3oBsrii ypoeHs. YueOHuk (k Hoomy PII, 2023 rox). YMK
"Xumus. "a6puensa O.C. (8-9)". ®I'OC.

2. "Xwumus. 10 knace. [IpoBepounbie M KOHTPOJIbHBIE paboThl. bazoBeiii ypoBens. ®I'OC"

3. TI'paduueckue auxrantsl no xumuu: 10 kmace. — M.: BAKO, 2017. — 96 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

. Poccuiickas snekrponHas mikoja. https://resh.edu.ru/

. «Yuu.py» - https://uchi.ru/

. «SIKmnace» - https://www.yaklass.ru/

. MoGuibHOE 3nekTpoHHOE 0Opa3oBanue https://mob-edu.ru/

. ®oxkchopx - https://foxford.ru/about

. «Cupuyc. Onnaitn» - https://edu.sirius.online/#/

. «Mapkertiuteiic oOpa3zoBatenbHbIX yeiyr» - https://elducation.ru/
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