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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHOoM craHmapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparuu Ha niepuoa 1o 2025 roma» (Pacnopspkenue IlpaBurtensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
ydyeOHoro npeamera «Xumus» s 10 kimaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHONM  OpraHU3alllK, SBISETCA HEOTHhEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KYJIbTYPhI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXumMuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEpKAHHE M TOCTPOCHHE KOTOPOTO OMpENENICHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJLI M B MaTEPUAIBHOW KXU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopaszosanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME L[EJIOCTHOIO MPEJICTABIECHUS 00 OKpY>KAIOIIEM MHUpE KaK O €AUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacTbIO MUPOBOM KYJIbTYphl, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMH HAallpaBJiCHA HAa pEUICHUE
rJI00AbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojepkanue npeamera «Xumus» (10 kimaccel, 6a30BbI YpOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeOopraHUYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTAaHUYECKOW XUMUHU (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUHU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOTO TIOJXOJa K M3YyYEHHI0 YydyeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHM4eCKOM XHMHHM BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BELIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOIMYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUecKoM peakiuu. Tak, B "yacTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
00o0mIaroIIe 10 00BACHSIONIEH 1 IPOTHO3ZUPYIOIICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAHMs JOMOJHSETCS B Kypcax 10 KiaccoB 3jeMeHTaMu
COZIep KaHMsl, UMEIOMMMH KYJbTYPOJIOTUYECKUA W TPUKIATIHON XapakTep. OTH
3HAHHS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKphIBaIOT €€ POJib B IO3HABATEIBHON U MPAKTUYECKOM IEeITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBaXKEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUHU
U MPaKTUYECKUX MPWIOKEHUN XUMHUU, TTOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS
B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX TPOOJIEMax, CBS3aHHBIX C XUMHEH,
KPUTUYECKA OCMBICIMBATh HMHPOPMAIUIO W TMPUMEHATh €€ IS TIOMOJTHCHUS
3HAHWM, PEIIEHUsI UHTEIUICKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX MUCCIIEI0BATEIBCKUX
3amay. B 1menom copepkanue ydeOHOro mpeaMera «XHUMHUsD JTaHHOTO YPOBHS
U3YICHUS OPHUEHTHPOBAHO Ha dbopmupoBaHUe y oOyJaroImxcs
MHPOBO33PEHYECKON OCHOBBI JISI MOHUMAaHHS (PUIOCOMCKUX HIEH, TaKUX Kak:
MaTepUaTbHOEC  €AWHCTBO  HEOPTaHWYECKOTO W OPraHWYEeCKOTO  MHpA,
0OyCJIOBJIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOCHHEM, MMO3HABAEMOCTb
NPUPOIHBIX SIBICHUU MYyTEM HKCIIEPUMEHTAa U PEHICHUS MPOTUBOPEUUM MEXIY
HOBBIMH (DaKTaMU M TEOPETUYECKUMH MPEATIOCHUIKAMH, OCO3HAHNE PO XUMHUH B
pPEIIEHUH  DKOJIOTMYECKHX  MpobieM, a Takke mpoldiaeM  cOepexeHus
YHEPreTUYECKUX PECYPCOB, CHIPHS, CO3AAHMS HOBBIX TEXHOJIOTUN U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUHU TOJXOJbI K OIPEACIICHUIO
COIepKaHUsI H TIOCTPOSHUS TIpPeAMeTa MPeayCMaTpUBaOT (OpMUpPOBAHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JIESITEIIBHOCTU: pEHICHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpPMAINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIICOBATEIIBCKON JCATEIHPHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B IO3HAHUU
XUMUH.

B mpakTuke npemnogaBaHWs XWMHH KaK HAa YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus, TaK U HA YPOBHE cpeaHero odiero oopa3oBaHus, IPH ONPEICICHUH
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCA (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JESATETLHOCTH 4YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKOW TOYKM 3PEHUS] TAKOW NMOAXOJ K ONPEACIICHHIO LIEJEH HU3YYEHUS
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHM LEJIAMH W3Y4YEHHS IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 Ki1.) SIBISIOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKUX 3HAHUH KaK  BaKHEHUIICH
COCTABJIIFOLIEN €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOU
JeKaT KIHYEBbIE MOHATUS, (PyHIaMEHTAIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTUE MPEACTABICHUI O HAyYHBIX METO/AX MMO3HAHUS
BEUIECTB M XUMHYECKHX peakUui, HEOOXOOUMBIX Uil HpUOOpETEHMS
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIHNX MECTO B IPUPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e pPa3BUTUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpaMMe M0 XUMHHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. Ceroans B
OpernojaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArovYTEeHUe
MPaKTUYECKOH KOMIIOHEHTE COJAEp)KaHWsd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHOM OpPraHU3alliy, BIAJCIOLIErO HE
HAaOOpOM 3HaHUM, a (YHKUUMOHAJIBLHOW I'PAMOTHOCTBIO, TO €CTh CIOCOOAMHM U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HauYEHUE MPUOOPETAIOT TaKHUE LIENU U 33]]a4H, KaK:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO TPAMOTHBIX
pELICHU B KOHKPETHBIX >KM3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMHU M HX
PUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYalOIIMXCS  KJIIOUEBBIX HABBIKOB  (KIIFOYEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOAMMBIX [JIsi MPUOOpPETEHUs: OmbITa JEATEIbHOCTH, KOTOpas 3aHUMAaeT
BA)XHOE MECTO B IIO3HAHWHM XUMHH, a TaKXKe M OLEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATENIBHBIX HMHTEPECOB, MHTEJUICKTYAJIbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBICHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MPOOIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpeKHOIO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /i MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON 00sacTi «EcrecTBeHHO-HayUYHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero oobmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
qac B HEJEIIO).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMeT opraHMYEeCcKON XMMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIY4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHennit A. M. bytnepoBa, e€ ocHOBHbIE MTOJI0KeHUA. CTPYKTYpHBIE (POPMYIIBI
OpraHWYeCKUX BelecTB. ['oMonorus, wu3oMepuss. XHUMHUYECKas CBSI3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o KinaccupuKauu opraHnyeckux BeniecTB. HoMeHkmarypa
OpraHMYECKUX COCIMHEHUN (CUCTEMaTWyecKas) M TpPUBHAIbHBIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHMN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHUYECKUX BEUIECTB, HAOIIOJEHUE U
OMKCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoant

AJKaHBI: COCTaB U CTPOEHWE, TOMOJIOTHUYECKMH psa. MeraH M 3TaH —
MPOCTEUIINE TPEICTABUTENN aJIKaHOB: (PU3MUYECKHME M XUMHUYECKHE CBOMCTBA
(peakuu 3amMelleHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME WU XUMHUYECKHME CBOMCTBa
(peakMu  TUAPUPOBAHMS, TAJIOTEHUPOBAHUS, TUIApaTallMd, OKHUCJICHHUS U
MOJINMEPHU3ALINH ), TOTYYEeHUE U TPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 um metwnOytanueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKHE CBOMCTBA (peakiusi nojaumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pEe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHM psifi. ALIeTHIIEH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMHUUYECKUE CBOMCTBA (pEaKIMu THIPUPOBAHMUSI, TaJOTCHUPOBAHUS, TUIPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, QU3NYECKHME MU XMMHUYECKHE CBOMCTBA
(peakiuu rajoreHUpOBaHMUS U HUTPOBAHUS), MOJyYEHUE U MPUMEHEHHe. Tonyon:
cocmas, cmpoenue, uauueckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXAY YIJIEBOAOPOJAAMH, NPUHAAICKAIIUMU K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIILIIEHHOCTH U B ObITy. KameHHbIi
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hepts» u  «VYromp», MOACIUPOBAHWE  MOJIEKYJ  YIIEBOAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadeCTBEHHas peakilMs Ha MHOTOAaTOMHBIE crUpThI). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3MUecKHe U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
ruapokcugom Menu(Il), oxkucienne ammuadHbIiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
npoBeJcHUE, HAOMIOJEHNE W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHbBIX CHUPTOB (B3aUMOJCHCTBHE TIJIMLEPUHA C
ruspokcuiom Meau(ll)), anpaernnoB (OKUCIeHnEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumomeicTBHE Kpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJAYKTa PEaKIHUH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTcozeprkalue OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKClepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M UX MpEeBpallleHUi:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMEp,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJIMMEPU3ALNU, CPEIHSS MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUil:
O3HAKOMJIEHHE C 00pa3llaMH MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAay4YHBIX TOHSTUH, TaK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAeMbI€, TOILIIMBO,
peCypchl.

TexHoyOrus: NUIIEBbIE TMPOAYKTH, OCHOBHI PallMOHAIBLHOIO MHUTaHUS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
MCKYCCTBEHHBIX U CHUHTETHYECKUX BOJIOKOH.

BOJIHBIX PACTBOPOB BEIIECTB: KUCJAs, HEUTpaIbHas, IIETOYHAS.

OKHCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH.

OKCIEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
neMoHcTpanus Tabmun «[lepuonnueckas cucremMa XxuMuueckux snemeHtoB /. .
MenneneeBay, M3ydeHHE MOJENEH KPUCTAIMYECKHX pPEIIETOK, HAOIIOACHHE U
OIMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3sIOKEHUE MEPOKCUIA
BOZOPO/Ia B MPUCYTCTBUU KaTalIM3aTOPa, ONMPEACIICHUE CPEIbl PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, pEaKUMH HOHHOrO OoOMeHa),
MIPOBENICHUE TIPAKTUYECKON paboThl «BiusiHue pa3inyHbiX (GaKTOPOB HA CKOPOCTh
XAMHUYECKON pEaKIUm».

Pacuérnblie 3anaun.

Pacuétel 1O ypaBHEHMSIM XUMHUYECKUX peaKIuid, B TOM YHCIE
TEPMOXUMHUUYECKHE PAcCUEThl, pacy€Thl C MCIOJb30BAaHUEM MOHATHUS «MaccoBas
JI0JISL BEILIECTBAY.

Heoprannuyeckasi xumust

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (HAa mpuMeEpe
KHCIIOpoa, cephl, pochopa u yriepomaa).



XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (TajJOre€HOB, CEpbl, a30Ta,
docdhopa, yrmepoma WU KpeMHHS)) M UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHNE Ba)KHENIINX HEMETAIIIOB U KX COEUHEHHUIA.

Meramnel. [lonoxenne meramnoB B Ilepronnueckoil cucteMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guizndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMUYECKHE CBOMCTBA BaXKHEWIMX METAJUIOB (HATPUH, KalWi, KaJIbIUH,
MarHuy, alfOMUHUH, [IUHK, XPOM, JKeJIe30, ME/Ib) U UX COCIMHEHUM.

OOmue cnocoObl momyuyeHus: MeTasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
U3Y4YCHUE KOJUIEKINMH «MeTauibl U CIUIaBbl», 0O0pa3IOB HEMETAIIOB, pElICHUE
AKCIEPUMEHTANIbHBIX 3a7a4, HaOJIOJIeHHEe M OIUCAHWE JIEMOHCTPAllMOHHBIX U
7a00pATOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnblie 3agaun.

Pacuétel mMacchl BemiecTBa WM 00ObEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIU OJTHO
13 BEUIECTB UMEET IPUMECH.

XuUMHUA U KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJIOTHYECKOM, SHEPreTHUECKON W IHIIECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl JIEKTPOHUKH, HaAaHOMAaTepHuasbl, OPraHUYECKUE U MUHEPAJIbHbIC
ynoOpeHus.

Xumus M 3I0pOBbE YEIIOBEKA: MpaBWia HCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOr0 UCIOIb30BaHUs MpenapaToB OBITOBOM XMUMUU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMETHBIX  CBA3€H Tpu  WU3ydyeHWH oOmed u
HEOpraHnveckord xuMuu B 11 Kilacce ocylIecTBISETCS Yepe3 MCIOJIb30BAHUE KaK



OoOIMX eCTECTBEHHO-HAYYHBIX TOHSATHH, TaK ¥ TOHATUN, SBJISIONIAXCS
CUCTEMHBIMM I OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®usuka: MaTepus, IHEPTHs, MACCa, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, pPaIHOAKTUBHOCTh, MOJIEKYJIA, DHEPIrETUYECKUN YPOBEHB, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, (PU3NYECKHUE BEIMYUHBI U €IUHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE HCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHosorus: XuMuyeckas IMPOMBIIUIEHHOCTb, METAJLUIYPIUs, IPOU3BOJICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIBCKOXO35MCTBEHHOE NPOU3BOJACTBO, ITHILIEBAsS
IPOMBIIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIIIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIPENaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpHUAIIOB,
AJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OoOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM M MpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHUs» Ha YPOBHE CpPEIHEro
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOOTIPEICIICHHIO;

HaJIM4KMe MOTUBALIUU K O0YyUEHHUIO;

[€JICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIHMi 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YarolIUMXCsi PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKaMHU, MPUCYIIMMHU LEIOCTHOU
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIMyue MPaBOCO3HAHUS AKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
[EJIU U CTPOUTH )KU3HCHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANMHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JCSATEIHHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeaJaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMaMU W TpaBWIaMH  TOBEJEHHUSA, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOydJarommxcs.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOU JESITEIHbHOCTU
00y4Yaromuxcsl 1Mo peaan3aii IPUHSATHIX B OOIIECTBE IEHHOCTEH, B TOM YHCJIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LHEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HAacCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTMTCIIBHBIX ~ HAOMIOMEHUN, KPOMOTIMBBIX  OAKCICPUMEHTAIBHBIX  IOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJbHBIX MOTHBOB B TOJNYYEHHH U TMOCIEIYIOLIEM
aHanu3e WHPOpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJIEHUWE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM M OCO3HAHWE MOCJIEACTBUNA 3THX
MOCTYMKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOMIo/IeHns TIpaBUiI 0€30MacHOro OOpalleHusi ¢ BeHIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HEMPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NeATEeTbHOCTH, OOINECTBEHHO TMOJIE3HOW, TBOPYECKOW W JPYrUX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHWH NPAKTHUYECKUX 3a]a4
COLIMAJIbHOM HANPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);



MHTEpeca K MPAKTHUYECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOTO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XHUMHH, HHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

NOHUMAHUS TJIOOAIBHOIO XapakKTepa SKOJOTMYECKUX NpOoOJIEM, BIIMSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE ITPUPOJTHON U COLUUAIBHOU CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
IPUPOAHON Cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITa JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COIMAIbHOMN
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

C()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeU(UKA XUMHUU KakK HayKd, OCO3HaHMS €€ poju B
bopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBIeHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa, B
MO3HAHWU TPUPOJHBIX 3AKOHOMEPHOCTEH W pEelIeHUH MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMMHHM JJI1  COBPEMEHHOMU
UUBUJIM3AUUU: B €€ TYMAaHHCTUYECKOM HAIIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUM MEAMIIMHBI, 0OECIEUYEHUH YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKH KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJb30BaTh



MOJTydaeMble 3HAHUS I aHAIH3a U OOBSCHCHHMS SBJICHUH OKPYXKAIOIIEro MUpPa U
MIPOUCXOASIINX B HEM N3MEHECHUH, YMEHHUS JIe]aTh 000CHOBAaHHBIC 3aKJTFOUYCHUS Ha
OCHOBE HAyYHBIX (AKTOB M UMEIONIMXCA JAHHBIX C IEJbI0  IOTYICHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTEIFHO HCIIOJIB30BaTh XWMHUYECKUE 3HAHUS JJIA
pelIeHus Mpo0JIeM B PeaTbHBIX JKHU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIIEHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  OOpa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEpeca K OCOOSHHOCTSIM TpyJa B Pa3MYHBIX cepax mpodeccuoHanbHOM
JESATCIIBHOCTH.

METAINPEJMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMUPOBAHUS  MHPOBO33PEHUS  OOYUAIOMIUXCS
MEXIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYIHBIC TMOHATHS, OTPAKAIOITUE
[EJOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
MpoIiecc, CUCTeMa, HayIHBIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIeI0BaHNE, HAOTIOACHNE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue (byHKIIMOHATEHOM
I'PaMOTHOCTH M COITMATIBHOM KOMIETEHIIMN 00yUYarOInXCs;
CIIOCOOHOCTH o0y4Jarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHON U COIUAIIBHOM MPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMU Y4eOHbIMU MO3HABATEJbLHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LENH JEeITEIbHOCTH, 3ajaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTATHI AESATEIbHOCTU C MOCTABICHHBIMU 1EISIMU;

HCIOJIb30BaTh MPH OCBOCHUW 3HAHMM MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITHUN M YCTAHABJIMBATH WX B3aMMOCBS3b,



UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS U OOBSICHEHHS OTAETBHBIX (PAKTOB U
SIBIICHUI;

BbIOMpATh OCHOBaHHUS M KPUTEPUH IS KJIacCH(PHUKAIMU BEIIECTB U
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOJIb3YEMble B XUMHUHU CUMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIIBHBIE NIPEICTABIICHNU — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHUuyeckas ¢GopMyla, YpaBHEHHE XUMHYECKON
peakiuy — TMpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEaKLIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMHUYECKUX
pEaKLNii;

(GopMyIMpOBaTh LEIN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABIICHHBIE
U CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHBIE BOIPOCH B KAa4eCTBE HWHCTPYMEHTA
MO3HAHUA U OCHOBBI JJI1 (DOPMUPOBAHMS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUA U MPOBEIICHHS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0aTh 32 XOIOM
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIEIIaHHON paboTe;

npuoOOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJay, HPUMEHEHHUIO pa3IudyHbIX
METO/IOB [TO3HAHHS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpManuu (HAy4HO-
NoMmyJisipHas JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUsA, CIPAaBOYHBIE TMOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orObope wuHPOpMaNKK, HEOOXOMUMOW [T BBIOJHEHHS yYEeOHBIX 3a7ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpeAcTBa Npu paboTe C
XUMUYECKON uHpOpMalMel: NpUMEHSATh MeXIpeaMeTHble ((du3ndeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIONB30BaTh U MPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XMMHUYECKOTO 3KCIEPUMEHTA, IPAKTUUECKONH pabOThl MO UCCIEJOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peajln3aluil y4eOHOTO poeKTa U (OPMYIUPOBATH BBHIBOIBI
10 pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3UIIUN B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

OByaieHHe YHUBEPCAJIbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3aJad, BbIOMpaTh HauOoliee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJM3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KUIACC

[IpenMeTHble pe3ysbTaThl OCBOCHUS Kypca «OpraHuuyeckas XUMUSI»
OTpa)KaroT:

c(hOpPMUPOBAHHOCTh  NIPEACTABICHHMM O XHMHYECKOM  COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KAapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBIICHUU



opuponbl, B (HOPMHUPOBAHMM MBIIUIEHUS W  KyJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAaMOTHOCTH, HEOOXOAUMOM JIJIs1 peLICHHs MPAKTUYECKUX 3a/1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aTOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJSpHAs
Macca, MOJISIPHBIM 00BEM, YIIEPOIHBbIN cKeneT, (yHKIHOHANbHAs TpyIIa,
panukan, U30MepHs, U30MEPbl, TOMOJIOTUYECKUN PsZl, TOMOJIOTH, YTIIEBOJIOPOIHI,
KHCIIOPOJ, U Aa30TCOJAEPXKAIIME COEAMHEHHS, MOHOMED, MOJUMEpP, CTPYKTYpPHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XHMHH;, MHPOBO33PEHUYECKHE 3HAHUSA,
JeXallue B OCHOBE NOHUMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XWUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOM AESATEIBHOCTH YEIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUW BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpPU
OMMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY MJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
U3rOTaBIMBATh MOJEIHU MOJIEKYJ] OpPraHMYEeCKUX BEUIECTB ISl WIUIIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUHN YyCTaHAaBIUBATh MPHUHAJJICKHOCTh HM3YyUYEHHBIX
OpraHMYECKMX BEIIECTB IO HX COCTaBY M CTPOCHUID K OIpPEACIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPIKAILIUE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMS), [aBaTb KM Ha3BaHUS 10
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIWUTH TPUBHAJIbHBIE
HA3BaHUS OTAEIBHBIX OPraHMYECKHUX BEIIECTB (ITWJIEH, NPONWIEH, aleTHJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIO0TA, IJII0K03a,
bpyKTO3a, Kpaxmal, eJIJII0JI03a, TIUIHH);

C(OPMUPOBAHHOCTh YMEHHS ONPENENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOXKECHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiecTB A. M. BytnepoBa aist 00bsICHEHUS 3aBUCUMOCTH CBOICTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IUYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, JTWJIEH, NMPOIMJIEH, alleTHUJIEH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATH T€HETUYECKYIO
CBS3b MEXKIYy HUMHU YPABHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLIUH C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HX TMepepaboOTKU W
MPaKTUYECKOE TPUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM IPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIINHN);

c(OPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJII0JAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JJIs1 NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0Ol U J1abOpaTOpPHBIM OOOpYJAOBaHUEM, a TaKXe IMpaBUiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBHH C MHCTPYKIMSIMHU TIO BBIOJTHEHHUIO JTa0OpaTOPHBIX
XUMHUUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBHIMOJHATh XUMHUUYECKUU
AKCTIIEPUMEHT (TIpEeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HArPEBaHUU, TTOJTyUEHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAUECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, JCHATypalusi OCIKOB IMPU HArpeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUUYECKOTO JKCIepUMeHTa B ¢GopMe 3amucu YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYYaeMyl) U3 pPa3HBIX HMCTOYHUKOB (CpEICTBA MacCOBOM
uHpopmanuu, aTepHeT u apyrux);



chOpPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWIa  DKOJOTHYECKH
1€JIECO00Pa3HOT0 TOBENECHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IIEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokasarens [1JIK, mosicHATh, Ha mpumepax CIocoObI
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUIS  CJIETBIX M CJIA0OBUAAIIMX OOYyYaIOUIUXCA: YMEHHE HCIIONIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadeHui JI. bpaitns ajis 3amucu XUMHYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

HaumenoBanue
pa3jaesioB U TeM
MPOrpamMMbI

KoanuecTBO 4acos

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JyekTpoHHbIE (U(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYPChI

Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

1.1

IIpeamer
OpraHu4eCcKOn
xumuu. Teopus
CTpOEHUSA
OpraHUYECKUX
coenuHeHui A. M.
byrneposa

Hroro no pazneny

Pa3nes 2. Yriesogopoasbl

2.1

IIpenenbubie
YIII€BOLOPOABI —
AJIKaHbI

2.2

HenpenenbHusbie
YIJ1€BOAOPOABIL:
QJIKEeHBI,
aJIKa/IEeHBl,
AJIKUHBI

2.3

ApomaTtnueckue
YTIIEBOLOPOBI




IIpuponusie
UCTOYHUKHU

2.4 3 1
YIIIEBOJOPOIOB U
UX TepepadboTKa
Htoro mo pazneny 13

Pa3nen 3. Kuciiopoacoaep:xkamue opranu

YECKHEC COCANHCHUSA

3.1 Cruptel. deHon 3
AJnnerunel.
39 KapGoHoBsie 7
KHCJIOTBI.
CnoxxHbIe A(UPBI
3.3 YrineBoabt 3 1
Hroro o pasneny 13

Pasnen 4. Azorcoaepxkamm

€ OPraHnvYeCKue COCIUHCHUSA

AMUHBI.
4.1 AMHUHOKHCIIOTEHL. 3
benxn
Hroro 1o pasneny 3

Paspnen S. BeicokomMoJieKy IsIpHbIe COCIMHECHUS

51 [ImacTmaccer. 5
Kayuyku. Bonokna
Hroro 1o pasuery 2
OBLIEE KOJIMYECTBO 34 5

YACOB IIO0




I[TPOTPAMME










HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

~

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

[Ipenmer oprannyeckoii
XHAMHH, €€ BOSHUKHOBEHHUE,
pa3BUTHUE U 3HAYEHUE

04.09.2023

Teopus crpoeHus
OPraHUYECKUX COCTUHEHUIN
A. M. byrneposna, eé
OCHOBHBI€E MTOJIOKEHUS

11.09.2023

IIpencraBnenue o
KJIacCU(pUKaLUU
OpPraHNYECKHUX BEIECTB.
Homenkiatrypa
(cuctemaTtuueckas) u
TPUBUAJIBHBIE HA3BAHUS
OpraHUYECKUX BEIIECTB

18.09.2023

AnkaHbl: cocTaB U CTPOCHUC,
TOMOJIOTUYECKUI paa

25.09.2023




Meran u 3Tag —
MPOCTEUIIINE MPEICTABUTETN
AJIKaHOB

02.10.2023

AJIKEHBI: COCTaB U CTPOCHHUE,
CBONCTBA

09.10.2023

OTUJIEH U IPOIUIIEH —
npocTelne npeacTaBuTeNn
QJIKEHOB

16.10.2023

[TpakTuueckast paborta No 1.
«lonyuenue 3TuneHa u
M3yYEHHUE €r0 CBOMCTB»

23.10.2023

Ankanuensl. byranuen-1,3 u
MeTmi0yTaauen-1,3.
[Tony4yeHue CHUHTETUYECKOTO
KaydyKa U pe3uHbI

13.11.2023

10

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTHYECKUH Psl.
AueTuieH — npocTeimumi
NPEICTaBUTENb AIKHHOB

20.11.2023

11

Beluncnenus no ypaBHeHHIO
XUMUYECKON peaKun

27.11.2023




12

ApeHbl: OEH30J1 ¥ TOITYOIL.
TOKCUYHOCTH apEHOB

04.12.2023

13

I'eneTnueckas cBA3b
YIJIEBOAOPOJIOB,
MPUHAISKALUX K
pa3JIMYHBIM KJlaccam

11.12.2023

14

[IpupoaHbIe HICTOYHUKH
YIJIEBOAOPOJOB: IPUPOIHBII
ra3 " MOIyTHbIC HEPTSHbIE
ras3bl, HepTh ¥ MPOTYKTHI €€
nepepadboTKu

18.12.2023

15

IIpupoaHbIe CTOYHUKHT
YTJIEBOJOPOAOB: IPUPOAHBIN
ra3 v MoInyTHbIe HEPTSHbIE
rasbl, HeTh ¥ IPOJYKTHI €€
nepepadoTKu

25.12.2023

16

KonTponbHas pabora no
pazzeny «YTIaeBoJOPOIbI»

15.01.2024

17

[IpenenbHbIE OAHOATOMHBIE
CIIUPTHL: METAHOJ U 3TAHOI.
Bonopoanas cBs3b

22.01.2024

18

MHoroaToMHEIE CIIUPTHI:
STUJICHTJIMKOJIb U TJIMLCPHUH

29.01.2024




19

DeHOoII: CTPOCHUE MOJIEKYJIBI,
bu3nyeckrue 1 XUMHUYECKHE
CBOWCTBA, IPUMEHEHHE

05.02.2024

20

Anpneruapl: popmManbaeTu
U aneTaiabpaerug. AeTon

12.02.2024

21

OI[HOOCHOBHBIG MMpCACIIbHBIC
Kap6OHOBLIe KHCJIOTBI:
MypaBbUHAas U YKCYCHAsd

26.02.2024

22

[TpakTuyeckas padora Ne 2.
«CBoiicTBa pacTBopa
YKCYCHOM KHUCIJIOTBI»

04.03.2024

23

CreapuHoOBas U 0JIEMHOBAs
KHCJIOTHI, KaK
MPEJICTAaBUTENIN BBICILINX
KapOOHOBBIX KUCIIOT

11.03.2024

24

MpI1a KaK COJU BBICIITHX
KapOOHOBBIX KUCIIOT, UX
MOIOIIIee IEUCTBHE

18.03.2024

25

CrnoxHble 3(upbl Kak
IPOM3BOIHBIE KaPOOHOBBIX
KUCIOT. [ Maposn3 cinokHbIX

3¢upos

01.04.2024




26

JKupsr: tunponus,
IIPUMEHEHHE,
Ouosiornyeckas posb KHPOB

15.04.2024

27

YrieBoasl: COCTaB,
KJIaCCH(UKAIHUSI.

Baxueiiue npeacraBuTeNu:

TIIF0K03a, PPYKTO3a,
caxaposa

22.04.2024

28

Kpaxman u nemnoinosa kak
HPUPOAHBIE ITOJIUMEPDI

29.04.2024

29

KonrponbHas pabora no
paszneny
«Kucnopoaconepxamue
OpPraHUYECKHUE COCTUHEHUS»

06.05.2024

30

AMMHBI: METHIIAMHUH U
AHUJINH

13.05.2024

31

AMMHOKHUCIOTHI KaK
amM(pOTepHbIE OpPTaHHYECKHE
COEIMHEHMS, X
OMOJIOrMYECKOe 3HAUYECHHUE.
IlenTraer

13.05.2024

32

benku xak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COCIMHECHUSA

20.05.2024




33

OCHOBHBIE ITOHITUA XUMUHU
BBICOKOMOJICK YIS PHBIX
COCIMHEHUN

20.05.2024

34

OCHOBHBIG METOAbI CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX
coeguHeHui. [ImacTmaccsl,
Kay4yKHd, BOJIOKHA

20.05.2024

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

34
















