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MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XUMUUM Ha YpOBHE CpeAHEro o0mero oopa3zoBaHuUs
paspaborana Ha ocHoBe denepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHMA K pe3yabTaTaM OCBOCHUS
denepanbHOil  00pa30BaTENBHON MPOTPAMMBI CPEHETO OO0IIero 00pa3oBaHUS
(®OIT  COO), npencraBneHHbIX B DegepalbHOM  rOCYJapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mpeameTa «XHUMHS» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoii
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpPaMMbl, U
OCHOBHBIX ToOJNOXKeHH «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoit
@epnepanuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOmielt cTpareruu 00ydeHusl, BOCIIUTAHUS U Pa3BUTHS 00yJarONIuXcsl CpeCcTBAMU
yaeOHoro npeamera «Xumus» g 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyanbHbie mosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJICpKaHMsl, PE3yJIbTaTOB OOy4YeHUST U TpPeOOBaHUI K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, OJIy4aeMoe BBIITY CKHUKAMU
0011e00pa3oBaTeNbHON  OpraHu3allii, SBISETCA HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CIY)XHT 3aBEpIIAIONIMM JTAalOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KJIOUEBBIX I[EHHOCTEU, MPUCYIIHNX
IIEJIOCTHON CHCTEME XUMHUYECKOTO OO0pa30oBaHUA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJoBEeKa, a TakKe OKOJOTUYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0pOBbI0 M MPUPOJHON cpeae. Peanusyercs xumuueckoe oOpa3oBaHue
00yyaroIuxcsl Ha YPOBHE CPEIHEro o0IIero oOpa3oBaHusl CpeiCcTBaMU Y4eOHOTO
npeamMera «XHUMHS», COJIECPXKAHUE UM TOCTPOCHHE KOTOPOro OIpENENCHbl B
nporpaMme MO0 XUMUU C YYETOM CHEUM(PUKU HAYKH XUMHUH, €€ 3HAYCHHS B
MO3HAHUU TIPUPOJIBI U B MaTepUabHOW >KU3HU OOIIECTBA, a TaKXKe C YUETOM
o0IMX 1eNled U TPHUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero obmiero oopazosanus B Poccuiickoii @enepanuu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAET OCOOYIO0 POJb B
COBPEMEHHOW IMBWIM3AIMHU, B CO3/JAaHUM HOBOW 0a3bl MaTepHUAbHON KYJbTYPHI.
OHa BHOCHUT CBOM BKJIaJ B (HDOPMUPOBAHKUE PALIMOHATILHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTABIEHUS 00 OKpYKaroUIeM MHpE KaK O €JUHCTBE
IPUPOABl M YEJIOBEKAa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIEIO0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH O0JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEUCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMUs CTana
HEOTHEMJIEMOM YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIEIIHOTO
TpyJa W KM3HU KaKI0ro uwieHa oOmectBa. COBpeMEHHas XMMHs Kak Hayka
co3uliaTeNibHasi, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUICHUe
IJI00ANBHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHSA YEJIOBEUECTBA — CHIPbEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B coorBercTBUM ¢ OOIIMMM LENSIMH W TNPUHLUUIAMH CPEIHEro OOLIEro
oOpazoBanus coaepkanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyJaronuxcsi, HEOOXOJMMYI0 MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpUEHTHUPOB, YCIEUIHOTO BKJIOUEHHUS B JKHW3Hb COLIMYMA, MPOJOJIKEHUS
00pa30BaHUsl B pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBnsomuMu  TpeaMeTa  «XUMHUS»  SBISIIOTCS ~ 0a30BbIE  KYPChI —
«Oprannyeckas xumus» U «OOIIass ¥ HeopraHUYECKass XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HAHUW MO HEOPTraHWYECKOW XUMHH (C BKJIIOYEHUEM 3HAHWUM U3 OOIIeld XUMUM) U
OpraHn4eckon xumuu. PopMUPOBaHME JAHHOW CHCTEMBI 3HAaHWW NPU U3YYECHUU
npeaMeTa o0ecnedynBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOroo0Opasus
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuveckas XUMus» cQopMupoBaHa B MpPOrpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJXO0Ja K M3YyYEHHI0O Yy4eOHOro marepuaia u 0O0ycIOBIIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIACCHYECKOM TEOpUU CTPOCHHSI OpPraHUYECKUX
COCIMHEHHMI, a TaKkKe€ Ha YpPOBHE CTEPEOXMMUYECKUX U DJIEKTPOHHBIX
OpeICTaBIeHUd O cTpoeHuu BemiecTB. CBefeHHss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOTHYECKU
aKTUBHBIX COeIUWHEHMH. B Kypce opraHnyeckol XUMHUM TOJY4YalOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs MMEPBOHAYAIIbHBIC
NPEACTaBICHUSI O XUMUYECKOM CBSI3H, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Tog HOBBIM yriioM 3peHuss B mpeamere «Xumus» 0a30BOro YpOBHS
paccMaTpuBaeTCs HW3YUYEHHBIH Ha YpPOBHE OCHOBHOTO 0O0Imiero o0Opa3oBaHUs
TEOPETUYECKH Marepuanl M (aKTOJIOTMYECKHME CBEAEHUS O BElIeCTBaX U
XUMUYECKON peaknuu. Tak, B 9acTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMUSD» 00yYaronuMcsi TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JOTHYECKUX TMO3UIUH,



rIy0)Xe TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUH 53TOro 3aKkoHa — OT
000011aromIei 10 00BSICHAIONIEH U TPOTHO3UPYIOIIEH.

EnuHas cucrtema 3HaHMM O BAXKHEWIIHUX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUH, a TAKKE O XUMHUYECKHUX PEAKUHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyHsercs B Kypcax 10 m 11 xkiaccos
AJIEMEHTAMH COJICP)KaHUs, MMEIOMMUMHU KYJIbTYPOJOTHUYECKUA M TMPUKIATHOU
XapakTtep. OTH 3HaHHUS CHOCOOCTBYIOT IOHHUMAHUIO B3aMMOCBS3UM XUMHUU C
JIPYTMMHM HayKaMmH, PacKpblBalOT €€ poJib B MO3HABATEIBHOM W MPAKTUYECKOU
JESTETPHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAKEHUSI K MPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3AHHBIX C XHUMHEH, KPUTUUECKHM OCMBICIMBATH MH(MOpMALUIO U
OPUMEHSTh €€ JUIsi TONOJIHEHUS 3HAHUM, pEIIeHUs WHTEIUICKTYalbHbIX U
IKCIIEPUMEHTAIBHBIX MCCIIEN0BATENBCKUX 3a/1a4. B 11e1oM copepkanrue yaeOHOTO
npeamera «XHUMHUS» ~ JAHHOTO  YPOBHS  HM3YyYEHUS  OPUEHTHPOBAHO  Ha
dbopmupoBaHrue y 00YYarOIIUXCS MUPOBO33PEHUYECKOW OCHOBBI [IJIsi TMOHUMAHUS
dbunocohcknux HMACH, TaKUX KaK: MaTepUaIbHOE €IMHCTBO HEOPTAaHHMYECKOTO U
OpraHUYEeCKOTO MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh NPHUPOJHBIX SBICHUM MOYTEM OJKCIEPUMEHTA U
pelieHuss TMPOTUBOPEYMH MEXAY HOBBIMH (akTaMU U TEOPETUUECCKUMHU
NpEeANOChUIKAaMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU DKOJIOTUUYECKUX MPOoOIieM, a
TaKXXe Mpo0JIeM cOepeKEHUST IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nnane pemenHus 3agady  BOCHHUTAHUSA, Pa3BUTUA M COLMAIM3ALMHU
00yyYaromuxcsl MPUHITHIE MPOTPaMMONM MO XUMUM TOAXOJbI K OMPEACICHUIO
colepKaHUs ¥ TOCTPOCHUS TpPEAMETa MPEayCMAaTPUBAIOT  (HOPMHUPOBAHUE
YHUBEPCAIBHBIX YUYEOHBIX JCHCTBUN, UMEIOMUX 0a30Boe 3HAYCHHUE IS
pPa3NUYHBIX BHUJOB JESITEIBHOCTU: pEIIeHUs MpoodiieM, TMOUCKa, aHalu3a W
00paboTku nHpOpMaIIMK, HEOOXOIUMBIX ISl IPUOOPETEHUS OIBITA MPAKTUYECKON
U HCCJIEIOBATEbCKON JCSATEILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemnonaBaHus XMMUU KaK Ha ypOBHE OCHOBHOTO OOIIETO
o0pa3oBaHusl, TaK U HA YPOBHE CPEAHEr0 0011ero o0pa3oBaHus, MPU ONpPeIeTICHUN
COJICPKATEJIbHOM XapaKTepUCTUKU I1IeJIeM M3y4YeHUs MpeaMeTa HampaBIeHUEM
MEPBOCTEIICHHOW 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWSI, MPAKTUYECKON
NEATEIIbHOCTH YEJIOBEKa M KAaK OAHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOAUYECKON TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LIEJIe H3y4eHUs
npeaMeTa sSBJISIETCS BIIOJIHE OMPaBIaHHBIM.



CornacHO MaHHOW TOYKE 3pPEHHs TIABHBIMH IIETSIMH W3YYCHHS TMpEaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBASsIIOTCA:

e (dopMmupoBaHWE CHCTEMBl XHMHYECKHX 3HAaHWW KaKk BaKHEHIIeH
COCTABJISIIOIICH €CTECTBEHHO-HAYyYHOU KapTUHBI MUpPA, B OCHOBE KOTOPOU
JeXaT KIIYEBbIC MOHATHSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TCOPHH XUMHH,
OCBOEHHUE SI3bIKa HAyKH, YCBOCHHE M TMOHUMAaHHE CYIIHOCTH JIOCTYITHBIX
00001IEHNI MHPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIIEHHE C HUCTOpUEeH
UX Pa3BUTHUS U CTAHOBJICHUS,

e (opMupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYUYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHYECKHX pEakUud, HEOOXOMUMBIX [UIsl MPHOOpETEHUS
YMEHHI OpHUEHTUPOBATHCS B MHpE BEIIECTB U XUMHUYECKHX SBICHHH,
MUMEIOIINX MECTO B IPHUPOJIC, B PAKTHUECKOMN U MMOBCETHEBHOM KHU3HH,

e pa3BUTHE YMEHHUH U CIOCOOOB JACATEIHLHOCTH, CBI3aHHBIX C HAOTIOICHUEM U
OOBSICHEHHEM XWMHYECKOTO OKCIIEPUMEHTa, COOMIOJICHUEM  TPaBUI
6e30macHOr0 OOpAIIEeHUS C BEIIECTBAMH.

Hapsiny ¢ 3tuMm, coaepskaTenbHas XapaKTepUCTHKA Iesiel U 3a7jad U3y4eHUsI
npeaMeTa B IporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUHU
C HOBBIMHU TIPHOPHUTETAMHU B CHCTEME CpelHero obmiero obpazoBanus. CerogHs B
OperoJaBaHUM XUMUU B OOJbIIed CTemeHH OTHATCAd  MPEANOYTECHHE
INPAaKTUYECKONH KOMIIOHEHTE COJIep)KaHusi OOydeHUs, OpHUEHTHPOBAHHOM Ha
IOJITOTOBKY BBIIMTYCKHUKA 00111€00pa30BaTEIbHON OpraHu3aliM, BIAJCIOIIEr0 HE
HaboOpoM 3HaHUH, a (YHKIMOHATHHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS WX B PEalbHON KU3HU
JUTA peIIeHUs] MPaKTHYECKUX 3a/1a4.

B cBsa3u ¢ 3TUM mpu W3y4YeHMM MpeAMeTa «XUMUS» JTOMHUHHUPYIOIIEe
3HaYCHHUE MPUOOPETAIOT TaKKE IEJIH U 3a]a9H, KaK:

ajanraius o0y4aronuxcss K YCJIOBUSM JWHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dopMupoBaHHE  UHTEIJICKTYyalbHO  Pa3BUTONH  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPHUHITHIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYaIlHsIX, CBSI3aHHBIX C BEUIECTBAMHU M UX
IPUMEHEHHUEM;

dopmupoBaHne y OOy4aromMXcs KIIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCaJbHOE 3HAUYCHWE IS Pa3IUYHBIX BHJIOB
NeSTENHHOCTU: PElIeHus MpoOeM, MorcKa, aHaIu3a U 00paboTKu HWH(POPMAIIHUH,
HEOOXOIMMBIX JJII TPUOOPETCHUS OIbITa JEATEIHHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B TMO3HAHWW XHMHH, a TaKXKe I OICHKH C TO3HINN
AKOJIOTMYECKON OE€30MacHOCTH XapaKTepa BIMSHUSA BEIIECTB U XUMHUYECKHX
IPOIIECCOB HAa OPTaHMU3M UYeJIOBEKa U MPUPOJHYIO CPELY;



pa3BUTHE I103HABATENIbHBIX MHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yYarOIIMXCS: CHOCOOHOCTH CaMOCTOSTEILHO IPUOOPETATH HOBBIE
3HAHUA 110 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIb30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl IOMCKA U aHalIu3a yuyeOHOU U
HAYYHO-MIOMYJISIPHON MHPOpMaLMY XMUMHUYECKOTO COJIEPIKaHNUS;

dbopMupoBaHUE U pa3BUTHE Y 00yUAIOIIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPBbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, MPH IJIAHUPOBAHUM U TPOBEIACHHUH XHUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIMTaHHE Yy oOOywarommxcs YOEXKIEHHOCTH B T'yMAaHHCTUYECKOU
HANpaBIEHHOCTH XUMHUHU, €€ BAXKHOW POJM B PEHICHHH TI00aTBHBIX MPOoOIIeM
paIoOHAIBHOTO MPUPOAOIOIB30BAHNUSA, MTOTIOTHEHHUS SHEPTETUIECKUX PECYPCOB H
COXPAaHEHHUs TPUPOJHOTO PABHOBECHs, OCO3HAHHUA HEOOXOJUMOCTH OEpeKHOIo
OTHOILIEHUS K NIPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKK€ NPUOOpPETEHHs] OIbITa
UCIIOJb30BAaHUS IOJIyYEHHBIX 3HAHUM A NPUHATHS TI'PaMOTHBIX PELICHUN B
CUTYaIUsX, CBA3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yueOnom mnaHe cpeanero ooOmero oOpa3oBaHHs MpeAMET «XUMUS
0a30BOro ypoBHsI BXOAMT B COCTaB IpeaMeTHOM obnactu «EcTecTBeHHO-Hay4HbIE
OPEIMETHD».

OO61iee ynucno 4acoB, OTBEAEHHBIX 71l U3YyYEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpeaHero oouiero odpazoBaHusi, coctaBisieT 68 vacoB: B 10 kiacce — 34 yaca (1
yac B Hejento), B 11 kimacce — 34 yaca (1 gac B Heenio).



COJEPXAHME OBYYEHUA
10 KIIACC
OPI'TAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOH XUMHH

[Ipenmer opranmyeckoil XMMUM: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUN HOBBIX BEIIECTB M MAaT€pHANOB. Teopus CTPOCHUS OPraHHUYECKHX
coenunennii A. M. bBytnepoBa, €€ ocHoBHBIE ToJIOKeHHSI. CTPYKTYpHBIE (POPMYITBI
OpraHMYecKuX BemecTB. [omomnorusi, wu3zoMepus. XuMHYECKas CBS3b B
OPTraHUYECKUX COCIUHEHUAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenune o kiaccupukauu OpraHMYecKux BemiecTB. Homenkiarypa
OpPraHUYeCKUX COCAUHEHUM (CUCTEMaThuecKas) | TpUBUAJIbHbIC Ha3BaHUS
BA)KHEHUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3y4YEHHUS BELIECTB M HMX IPEBPALICHUN:
O3HAaKOMJICHHE C OOpa3laMu OpPraHUYECKUX BEIIECTB M MaTepuajaMh Ha HX
OCHOBE, MOJICTUPOBAHUE MOJIEKYJ OpPraHUYECKUX BEIIECTB, HAOIIOJICHUE U
ONMCAHUE AEMOHCTPALMOHHBIX OINBITOB IO MPEBPAIIEHUI0 OPTaHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUIaBJIeHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHbl: COCTaB MU CTPOEHHUE, TOMOJIOTUYECKHU psAx. MeraH u 3TaH —
MPOCTEUIITNE TIPECTABUTETN AQJIKAaHOB: (PU3MUYECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3amMeuIeHUussT WU TOpPEHHs), HAXOXKIACHUE B MPUPOJIEC, IOIYUYEHUE U
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUUECKUN PANl. DTUIEH U NPOMUIEH —
OpOCTEHIINE TPEACTAaBUTENN aJKEHOB: (DU3UYECKHE M XHUMHUYECKHUE CBOICTBA
(peakuuMu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpaTallud, OKHUCIEHUS U
MOJINMEPHU3AIINH ), TTOJTyYECHUE U TIPUMEHECHHE.

Ankanuensl: OyrtamueH-1,3 u metunOyranuen-1,3: cTpoeHue, BaKHEUIIHE
XUMUYECKUE CBOMCTBA (peakuus nonumepusamnuu). [logydeHne CUHTETHYECKOTO
Kay4dyKa U PE3UHBL.

AJKHUHBI: COCTAaB M OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKHUMA Psifl. ATICTHIICH
— IPOCTEHIINI TPEACTaBUTENbh AJIKWHOB: COCTaB, CTpOeHUe, (Qumdyeckue Hu
XUMUYECKHE CBOMCTBa (peakiuu THAPUPOBAHMS, TaJOTCHUPOBAHUS, THApATAIINH,
TOpEHMUsl ), MOJyYeHUE U IPUMEHECHHUE.

Apensl. benszoin: coctaB, cTpoeHue, PU3NYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuy TaJIOTEeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUE. 10.1yo:
cocmas, cmpoenue, (uzuueckue U  XuMmudeckue  ceoucmea  (peakyuu
2aN02eHUPOBAnUsl U HUMPOBAHUS), NoayueHue u npumeneHue. TOKCUYHOCTD



apeHOB. ['eHeTndeckas CBs3b MEXKIAY YIVIEBOIOPOAAMH, NPHHAMICKAIMUMHU K
Pa3JIMYHBIM KJIaCCaM.

[IprponHble MCTOYHMKM YTIE€BOAOPOXOB. I[IpupomHbIl ra3 u mMOIyTHBIE
HedTanpie Ta3pl. HedTh u e€ mpomcxoxknenune. CrocoObl mepepadoTku HEPTH:
IIEPETOHKA, KPEKUHI (TEPMUYECKHN, KaTAIUTUYECKH), mnuponus. IIpomaykTsl
nepepaboTKu He(pTH, UX MPUMEHEHUE B MPOMBIIIJIEHHOCTH U B ObITy. KamMeHHbIN
yToJb U MPOAYKTHI €ro NepepadoTKu.

OKCHEpPUMEHTAIBHBIE METOJbl W3Y4YEHHUS BEIIECTB W WX IPEBpaALICHUI:
O3HaKoMmJIeHHe ¢ oOpa3lamMu IUIaCTMAcC, KayuyyKOB U PE3UHBI, KOJUIEKLIUU
«Hedpt» u  «Yromp», MOAETUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOJOB U
raJIOr€HONPOU3BOHBIX, MPOBEACHUE NPAKTUYECKON PabOThI: MOJyYEHHE HTHIICHA
Y U3YUYEHHE €TO CBOMCTB.

Pacuérnble 3anaum.

Bbluncnenuss 1mo ypaBHEHMIO XUMHYECKOM peakuuu (Maccbl, oO0bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTA PEaKUUU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKLIUN).

Kuciopoacoaep:xamue opraHu4eckKue coeJHHEHUA

IIpenenpHble OOHOATOMHBIE CHUPTBL. MeETaHON W 3TaHOJ: CTPOCHHME,
¢usnyeckue M XUMUYECKUE CBOMCTBA (pPEakIUM C aKTHUBHBIMH METaJllaMH,
raJIoreHOBOJIOPOJaMH, TOpEeHue), NpuMeHeHue. BoaopoaHbie CBS3M  MEXAY
MOJIEKYJIaMU CIIUPTOB. J/[elicTBHME METaHOJa U ATAHOJIA HA OPTaHU3M YeJIOBEKA.

MHOroaToMHbl€  CHOUPTBL. OJTWIEHIJMKOIb M  TJIMLEPUH: CTPOEHUE,
¢usnyeckue W XUMHUYECKHME CBOICTBa (B3aUMOJIEHCTBUE CO  IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peaklMs Ha MHOroaToMHble cnupthl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenne rmuuepuHa U STUIEHTIIMKOIIS.

deHon: cTpoeHHE MOJEKYNIbl, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA.

Toxcuunocts (perona. [lpumenenue gpenona.

Anpnerunpl U Kemowuwvl. DopManpieruj,, alUeTAIbACTUNl: CTPOCHUE,
dbu3uYecKre U XUMHUYECKHE CBOMCTBA (pEaKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINM), TOJYYCHUE U TPUMEHEHHE.

OIHOOCHOBHBIE TIpeAC/bHbIE KapOOHOBBIE KHUCIOTH. MypaBbuHas H
YKCyCHasi KHCIIOTBI: CTPOCHHE, (PU3NYECKUEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oO1ue /i Kiacca KUCIOT, peakius 3TepuduKaIum), nojJyuyeHue U NpuMeHEHHUe.
CreapuHoBasi M OJEHMHOBAsl KUCJIOTHl KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT, UX MOIOIIEE ACHCTBHE.

Cnoxnple 3¢puUphl KaK MPOU3BOJHBIE KapOOHOBBIX KuUCHOT. [waponus
cinoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonoruueckas
POJIb )KHPOB.



VYrneBonpl: cocTtaB, KiaccUUKalMs ~ yriaeBoAoB  (MOHO-, JHU- U
nosiucaxapuabl). ['Ioko3a — NpocTelinii MOHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJbI, (U3NYECKUE U XHMHYECKHE CBOWCTBA (B3aMMOJCUCTBHE C
ruapokcugom Menu(ll), oxkucnenne ammuadabIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bI), HAXOXKJIEHUE B IMPHUPOJIE, MPUMEHEHUE,
ounosnorunyeckas poiib. @orocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnonosa kak npupojsbsle noaumepsl. CTpoeHHe Kpaxmana U
HEeJUTI0NIO3bl.  DU3MYECKME W XHMHYECKHE CBOMCTBAa Kpaxmaia (THApPOIH3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl W3Y4YEHHUS BEIIeCTB W HX MpeBpaIleHUi:
pOBeeHUE, HAONIOJCHUE U OMNHMCAHWE JIEMOHCTPALMOHHBIX OMNBITOB: TOPEHHUE
CIUPTOB, Kau€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIUPTOB (OKHUCIEHUE ATaHOJA
okcuznoM Menu(Il)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEHCTBUE TIIMIIEPUHA C
ruapokcunom menu(Il)), anprernaoB (OKMCICHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rugpoxkcumom Menu(ll), BzammomelcTBUE Kpaxmana C HOJAOM),
POBEICHHUE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI.

Pacuérnbie 3anaum.

Borluncnenuss 1mo ypaBHEHHMIO XUMHYECKOM peakuuud (Mmaccbl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MM MPOJYKTa PEaKIMHU MO W3BECTHBIM MAccCe,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOYKTOB PEaKLUH).

A3oTcoaeprkaniue OpraHMuecKue CoeIMHEHU.

AMUHOKHUCIIOTH Kak aM(pOTepHble oprannyeckue coeanHenus. dOusmueckue
U XMUMHUYECKUE CBOICTBAa aMHMHOKMCIOT (Ha mpuMmepe riuuuHa). buoiormueckoe
3HaUYE€HHE aMUHOKHCIIOT. [lenTuabl.

benku kak mnpuUpoIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBuunas,
BTOpUYHAsT M TPETUYHAs CTPyKTypa OenkoB. XUMHYECKHE CBOWCTBAa OEIKOB:
TUJIPOJIU3, ICHATypalusl, KAUeCTBEHHbIE peaKkluy Ha OeJKu.

DOKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIeCTB W HX IpeBpaIleHUi:
HaAOJII0/ICHUE U ONMKMCAHUE IEMOHCTPALIMOHHBIX ONBITOB: JeHATypalus OCNKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKLIUU OEJIKOB.

BbicokOMOJIEKY IsIPHbIE COCUHEHM S

OcCHOBHbBIE TOHATUS XMMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUHU, CPEIHSST MOJIEKYJIsIpHas
Macca. OCHOBHbIE METO/bl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM —
NOJINMEPHU3ALMS U MOJTUKOHACHCAIHS.

DKcrepuMEHTaIbHbIE METOJbl M3Y4YEHHUS BEUIECTB U UX IMPEBpaIlCHUN:
O3HaKOMJIEHHE C 00pa3laMH NMPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanm3amnus MexnpeIMeTHBIX CBA3CH P U3yUYEeHUH OpPraHUYeCKOH XUMUU B
10 kiacce OCYIIECTBISIETCS Yepe3 HCIOJb30BAaHME Kak OOIIMX €CTEeCTBEHHO-
HAYYHBIX TIOHATHHA, TaK W TOHSATHH, SBISIOMIUXCS CUCTEMHBIMHU ISl OTIEITBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01re ecTeCTBEeHHO-HAYUYHbIE MMOHATHA: SBJICHUE, HAYYHBIN (PakT, rumoTesa,
3aKOH, TEOpHs, aHAU3, CUHTE3, Kilaccu(HKaIys, MepUOINIHOCTh, HAOIIOICHHE,
U3MEpEHUe, DKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®dusuka: Matepus, OHEPrus, Macca, aToM, DJJIEKTPOH, MOJIeKyJa,
OPHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHUE
BEIICCTBA, (PM3MUECKUE BEJTMUNHBI U SAMHHIIBI KX U3MEPCHHS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTHYECKH aKTHBHBIC BeliecTBa (OCIKH, YTJICBOIBI, KHUPHI,
dbepMeHTHI).

I'eorpadus: MuHEpabl, TOPHBIC MOPOIBI, MOJIE3HBIE NCKOMAeMbIe, TOTUIHNBO,
peCypCHI.

TexHoNOTHSA: TNHINEeBBIC MPOAYKTHI, OCHOBBI PAllMOHAIHHOTO TUTAHUS,
MOTOIITUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETHUYECKHE MperapaThl, MaTEPHAIIBI U3
UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KVIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMUHU

XUMHUYECKUM dJIeMeHT. AToM. Sapo aroma, H30TOMBIL. DJIEKTPOHHAs
0001104Ka. DHEpPreTUuecKue ypoBHH, MOAYPOBHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeefieHUs 3JIEKTPOHOB MO OpOUTaIsiIM B aToMax
DJIEMEHTOB MEPBBIX YETHIPEX TIEPUOIOB. DIEKTPOHHAS KOHPUTYpAIIs aTOMOB.

[lepuonnueckuii 3akoH U Ilepuonnyeckas cucremMa XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [lepuoguyueckoil CuCTeMbl
xuMuyeckux sneMeHToB JI. M. MeHnaeneeBa ¢ COBPEMEHHOW TEOpPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTU W3MEHEHUSI CBONCTB XMMHUYECKHX DJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB IO TPYIIaM H IEPHOJAM.
3HauEHHE EPUOJNUYECKOT0 3aKOHA B pa3BUTHUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYECKass CBSI3b. BHAbI XWMHYECKON CBSI3U
(KOBaJIeHTHAs] HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJE€HTHOW XUMHUYECKON CBA3M (OOMEHHBII U JIOHOPHO-
aKienTopHslil). BogoponHas cBs3b. BaneHTHOCTh. DIEKTPOOTPULATEIBHOCTD.
Crenenb okucieHus. MMoHbI: KaTHOHBI 1 AHUOHBI.



BemecTtBa  MOJIEKYJISIDHOTO M HEMOJEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTALNIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT THUIA KPUCTAJUIMYECKON PELIETKH.

[lonsTne o nucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOWIIHBIE PACTBOPHI.
MaccoBast 10J11 BEIIECTBA B pACTBOPE.

Knaccuduxanus HEOPraHUYECKHUX COCMHECHUH. Howmenknarypa
HEOPraHUYECKUX BeleCTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEMIECTB,
MPUHAICKAIIUX K PA3JIUYHBIM KJIaCcCaM.

Xumudeckass — peaknusa.  Knaccudukanmss  XUMHUYECKHUX — peakIuid B
HEOPraHMYECKOM M OpPraHWYeCKOM XHWMHHM. 3aKOH COXPAHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHUS U IPEBPAILICHUS SHEPTUMU TP XUMUYECKUX PEAKIIUIX.

CKOpOCTh peakluH, €€ 3aBUCUMOCTb OT pa3ziuyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMu4YecKoe paBHoBecue. DakTopbl, BIUSIOMKE HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunnun Jle Hlarenbe.

Dnektponutuyeckas auccounanus. CuiabHble U ciadble 35eKTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCINTETHbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHHUS BEUIECTB M HMX MPEBPALICHUNA:
nemoHcTpauus Tabnun «llepuonnueckas cucremMa xumuueckux snemeHToB [l. .
MenneneeBay, M3ydeHHE MojeNed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJCHUE U
OMHUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOPOJia B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO WHJWKATOpPA, pEaKIHH HMOHHOTO OOMEHa),
IIPOBEJICHUE NPAKTUYECKON paboThl «BiusiHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XAMUYECKOU PEAKLINY.

Pacuérnble 3anaumn.

Pacuétel 10 ypaBHEHMAM XUMHYECKMX pEAKUUH, B TOM  YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C HCIOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heoprannyeckasi xumust

Hemerammer.  Ilonoxenne HemeraiuioB B Ilepuonnueckod  cucreme
xuMuueckux sjeMeHtoB [[. M. MenpgeneeBa 1 0COOCHHOCTH CTPOCHHSI aTOMOB.
duznyeckue CBOMCTBA HEMETAJUIOB. AJUIOTPOIUS HEMETAIOB (HAa MpUMepe
KHCJIOpOJIa, cephbl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAUIOB (TaJior€HOB, CEPbhI, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W WX  COCIWHEHUNU  (OKCHIIOB,
KHUCIIOPOCOIEPXKAIIUX KUCTIOT, BOJOPOJIHBIX COSTUHEHUN).

[IprMeHEHNE BAXKHENIIIMX HEMETAIUIOB U UX COECIMHEHUM.



Meramnel. 1lonoxenne meramioB B llepuoanueckoil cucTeME XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS AJIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. O0mue ¢guznueckue cBoiicTBa MeTayioB. CIulaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUN P HAMIPSKEHU METaJIOB.

XWMHUYECKHE CBOMCTBA BaKHEHINMX METAUIOB (HATPHUH, KaJHi, KaJbIUH,
MarHui, aJlOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue crocoObl MoiayyeHus MeTtayioB. lIprMeHeHue MeTamioB B ObITY U
TEXHHKE.

DKCIEpUMEHTAIbHBIE METOJbl M3y4YEHHUS BEUIECTB M HMX MPEBPALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl M CIUIaBbl», 00pa3lO0B HEMETAJUIOB, pPEIICHUE
AKCIIEPUMEHTANIbHBIX 3aja4, HaOJI0OJICHUE U OINUCAHUE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJACIHCTBHE THUIPOKCHUJIA ATIOMUHHUS C PACTBOPaAMHU
KHCJIOT U 1IEJI04Yel, KAUeCTBEHHbIC PEAKIIUU HA KATUOHBI METAIIIOB).

PacuétHrble 3amaun.

Pacuérel maccel BemiecTBa WM 00OBbEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILLIECTB UMEET IMPUMECH.

XUMUA U KU3Hb

Ponp xuMum B o0ecrieueHUH 3KOJIOTUYECKOM, IHEPTeTUUECKON W MHIIEBOM
0€30MacHOCTH, pa3BUTUM MeAulMHBL. [loHATHE O HAyYHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUNAX  POMBIILIEHHOTO
MOJIyYEHHUS BXKHEUILINX BEILIECTB.

UenoBek B MHpE BEHIECTB M MATEPUAIOB: BAXKHEHIINUE CTPOUTEIbHBIC
Marepuanbl, KOHCTPYKIHOHHBIE MATEpUabl, KpPACKH, CTEKJIO, KEpaMHKa,
Marepuanbl s JEKTPOHUKH, HAHOMATECPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHBIC
ya0OpeHus.

XuMHUsSIT U 30pOBbBE YEJIOBEKA: MpaBWJIa HCMOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBwiia OE30MaCHOr0 UCIOIb30BaHUsl MPENapaToB OBLITOBOM XUMUU
B IIOBCEIHEBHOW JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss  MeXnpeaMETHbIX  CBsi3ed TNpU  HM3y4YeHUH  OO0Imed u
HEOpPraHU4YeCKOW XUMHUU B 11 Kiacce OCyIIEeCTBISIETCA Y€PE3 MCIIOIb30BAHUE KaK
OOIIMX EeCTEeCTBEHHO-HAYUYHBIX TMOHSITUM, TakKk W TIOHSATUN, SBISIOUIUXCS
CHUCTEMHBIMU JJISI OTACJBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTeCTBEeHHO-HAYUYHbIE TMOHSATHSA: HAyYHBIH (akT, TMIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(PUKALMS, TEePUOJAUYHOCTh, HAOIIOICHHE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



®dusuka: MaTepus, SHEPrus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paJINOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEILIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3UYECKUE BEJIUYMHBI U €JUHUIIBI HX
HU3MEPEHUSs, CKOPOCTh.

buonorus: kieTka, opraHu3M, OKocucTeMa, Ouocdepa, Makpo- H
MHUKPODJIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMBbIE, TOIIUBO,
pecypchl.

TexHomorus: XUMHYECKasi MPOMBIIUICHHOCTh, METAJUTYyprusi, MPOW3BOJICTBO
CTPOUTEIBHBIX MaTEpPUANIOB, CEIbCKOXO3AMCTBEHHOE IPOU3BOJICTBO, IHILEBAS
MPOMBINIJIEHHOCTh,  (hapMalrleBTUYECKass  MPOMBIILJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHUYECKUX IMpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
AJICKTPOHHAS MPOMBIILJICHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XMW
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBAaHUA K PeE3yJbTaTaM OCBOCHHUS
oOy4arolMMHUCsl MPOrpaMM CpeAHero oO0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJIMETHbIM W TpeaMeTHbIM). HayuHo-meToguueckoil OCHOBOM s
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0 OOIIEro
00pa30BaHHUs SIBJISIETCS] CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B cooTBeTCTBMM € CHCTEMHO-AESATEIBHOCTHBIM IIOJXOIOM B CTPYKType
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUA MpeaMeTa «XHUMHsD)» Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHusl BbIIETIEHBI CIEAYIOIINE COCTABISAIONINE:

OCO3HAaHHE OOYYAIOIIMMUCA POCCUMCKONW TIpaJaHCKOM HUJIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEACIIEHUIO;

HaJINYME MOTUBALUHU K O0yUEHHUIO;

1[eJICHANPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIECHUN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX LICHHOCTEW M UCTOPUUYECKUX TPAIULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYarOIIUMXCSl PYKOBOJACTBOBATbCS B CBOEHU
NEATEIIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMHU, IPUCYIIMMHU LEIOCTHOU
CUCTEME XUMHYECKOTO 00pa30oBaHus;

HaJIM4YKEe MPaBOCO3HAHUS HKOJIOTHYECKON KYJIBTYpPhl U CIOCOOHOCTH CTaBUTh
LEJIU ¥ CTPOUTH )KU3HEHHBIE TIAHBI.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHMUS IpeaMeTa «XHMHUA» HAOCTUTAIOTCS B
€IMHCTBE Y4YeOHOM ¥ BOCHHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHM C
TYMaHUCTHUYECKUMHU, COUUOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJieaJaMu POCCUHCKOr0 TPa)KJAHCKOro OOIIECTBa, MPHUHATHIMU B OOIIECTBE
HOPMaMM W  TpPaBWIAMH  TOBEJIEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHUSA JINYHOCTHU
00yJarommxcsl.

JIMYHOCTHBIE pE3yNbTAaThl OCBOEHUA NpeAMETa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OINbITa I[IO3HABATEIIbBHOW W MPAKTUYECKOH JAESTEIbHOCTU
o0ydaromuxcs Mo peanu3aiy MPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacCTHu:

1) rpa:x1aHCKOTO BOCIIMTAHMS:

OCO3HaHUS 00YYaAIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPAB U 00sI3aHHOCTEH,
YBAKEHHMS K 3aKOHY U ITPABOIOPSAIKY;

IPEACTABICHNUS O COLMAJIBHBIX HOPMax W NPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JESATENBHOCTU TPH CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBHINOJHEHUU
XUMUYECKUX IKCIEPUMEHTOB,;

CIIOCOOHOCTH TIOHMMATh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATU3€ Pa3TUYHBIX BUJOB YUEOHOU NeATEeIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OT€YECTBEHHON XMMUM;

YBaXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPUH U TPAKTUYECKOTO
IPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHS HAyKH €CTh pe3yJbTaT
JUIMTEBHBIX ~ HAOJIOJACHUN, KPOIMOTIUBBIX  AKCIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSTHHOTO TPY/Aa YYEHBIX U NPAKTUKOB,;

WHTEpeCa M TMO3HABATEJIbHBIX MOTHBOB B TOJYYEHUHM U MOCIEIYIONIEM
aHanu3e MHPOPMALUU O MEPEOBBIX JTOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBI3aHHBIC C XUMHUYECKUMU SIBJICHUSMH,
¥ TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJCHUE U TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX M IMPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUM 3THX
MOCTYTKOB;

4) popMUPOBAHUA KYJbTYPbI 310POBbSI:

NOHUMAaHUSl LEHHOCTEH 3I0poBOro U 0Oe30macHoro ooOpasza >KHU3HHU,
HEOOXOIMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (DH3WYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrss TpaBuil O€30MacHOro oOpallleHusi ¢ BEUIECTBaMU B OBITY,
MOBCEIHEBHOM )XU3HU U B TPYJIOBOM JIEATEIbHOCTH;

MOHUMAHMUS 1EHHOCTH TIPaBUJl HHJIUBUIAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MaCHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOIIUX 3J0POBbIO U KU3HU JIOJICH;

OCO3HAHMS TOCIEJCTBUNA W HEMPUSATUS BPEAHBIX MPHUBBIUCK (yHMOTpeOIeHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKOM
NESTENHbHOCTH, OOINECTBEHHO TMOJE3HON, TBOPYECKOW W JPYrUX BHAAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Y4YacTU€ B PEIICHUH MPaKTUYECKUX 3aaad
COIIMAIbHOM HAIMPaBIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);



UHTEpeca K MPAaKTUYECKOMY HM3YYEHMIO MPOPECCUM Pa3IMuHOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUM 110 XUMMUH;

YBOKEHHMS K TPYAY, JIOIAM TPyJa U pe3yiabTaTaM TPYAOBOU NEATENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPDY HWHAMBUAYAJIbHOM TpPAEKTOPHUH
oOpazoBaHusi, Oyaymied npodeccun U pealn3allid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, HHTEPECOB U
notpedHoCTe| 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIMTAHMS :

HKOJIOTUYECKHU 1I€JIECO00PAa3HOT0 OTHOLIEHUS K MPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS J)KM3HU Ha 3eMIIE;

NOHUMAaHUSl TJIOOATBHOIO XapakTepa SKOJOTWYECKUX MPOOIeM, BIMSHUS
SKOHOMMYECKHUX IIPOLIECCOB HA COCTOSTHUE NMPUPOJIHON M COLMAIIBHON CPENIBL;

OCO3HaHUSI HEOOXOJAMMOCTH HCIHOJB30BAaHUS JIOCTIKEHUN XUMHH IS
pelIeHns BOIPOCOB PALMOHAIBHOIO IIPUPOAOIIOIB30BAHNS;

AKTUBHOI'O HENpUATUSA JCUCTBUM, IPUHOCALIUX BPEA  OKpYXKarolleu
OPUPOAHONU Cpelie, YMEHHsSI IPOrHO3UPOBATH HEOJArONMPUATHBIE HKOJIOTHYECKUE
NIOCJIEACTBUSA NPEAIIPUHUMAEMBIX TEUCTBUN U NPEIOTBPALIATh UX;

HaJIW4MUsA PA3BUTOrO DKOJIOTMYECKOr0 MBILUICHUS, IKOJIOTUYECKOU KYJIBTYpBI,
OIbITa NEeATEIbHOCTU JKOJIOTUYECKON HaIIpaBJICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMM B IO3HABATEIIbHOM, KOMMYHUKATUBHOW U COLMAIBLHOM
IPAKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO MPOTHUBOCTOSATH HACOJIOTUU
xemodoounu;

7) IEeHHOCTH HAYYHOTI'0 NIO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLLIECTBEHHON MPAKTUKH;

NOHMMaHUs CHenu(UKH XUMUU KaK HayKH, OCO3HaHHs €€ poild B
(GopMUpPOBaHNUN PAIMOHATIBHOTO HAYYHOTO MBIIUICHUS, CO3/JaHUU LIEJIOCTHOTO
IpPEICTaBICHU 00 OKpYyXarolleM MHUpe Kak O €JUHCTBE MPUPOJbl U YEJIOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHWU MpoOJieM COXpaHEHUs
IIPUPOJTHOTO PABHOBECHS,

yOEeXKJEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHMHM JJII COBPEMEHHOMU
IMBWIN3ALMU: B €€ TI'yMaHHCTUYECKOM HANPABICHHOCTH M BaXXHOM pOJIM B
CO3/1aHUU HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, PEILICHUU II100aIbHBIX TPOOIIEM
YCTOMYHBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOW, DHEPIreTUUECKOU, IUILIEBON U
9KOJIOTMYECKON 0€30MaCHOCTH, B Pa3BUTHH MEIAUIMHBI, OOECIEYEHHH YCIOBUN
YCIEIIHOTO TPpyJa M OSKOJOTHYECKH KOM(OPTHOM JKHU3HM KaKJOro 4YJeHa
o0111eCcTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: IIOHMMAaHUs CYIIHOCTU METOJOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh



ToJTydaeMble 3HAHUA I aHAIHU3a U OOBSICHEHUS SIBJICHUN OKPY)KArOIIETr0 MUpa U
MPOUCXOAIINX B HEM M3MECHECHH, YMEHHUS JIeJIaTh 000CHOBAHHBIC 3aKITFOYCHUS Ha
OCHOBE HAy4YHBIX (AKTOB H WMEIOMUXCS JaHHBIX C TEJIbI0 TOTYYeHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIIOJIB30BaTh XUMHUYECKHE 3HAHUS IS
peIIeHHS IPOOJIEM B peabHbIX KU3HCHHBIX CUTYAIIHUSX;

MHTEepeca K O3HAHHIO M UCCIIeI0BATENbCKON A TETbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEpPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHMM TI0 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

UHTEepeca K 0COOGHHOCTAM TpyJa B pasNUYHbBIX cepax MpodecCHOHaTHLHON

NEATEIIbHOCTH.
METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeMeTHBIC Pe3yJIbTaThl OCBOCHHS YUCOHOTO TMpeaMeTa «XHUMHs» Ha
YPOBHE CpPEeAHETO 00111eT0 00pa30BaHUs BKIIOYAIOT:

3HaYUMbIE Ui (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYyUaIOIIHUXCS
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAayYHbIC MOHSATHUS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHENU(PHUKY METOJOB TIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIece, CUCTeMa, HayIHbIA (paKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIEAOBaHNE, HAOTIOCHUE, H3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaJIbHbIC y4eOHBIC NEHCTBUS (ITO3HABATEIIbHBIC, KOMMYHHUKATHUBHEIE,

pEryJsiTUBHBIE), oOecreynBaroIue dbopmupoBaHue GyHKIHOHATBHOM
IPaMOTHOCTH M COLMAJIbHON KOMIETEHIIMU O0yYarOIINXCS;
CIIOCOOHOCTB o0yyarommuxcs UCITI0JIb30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBIC y4YCOHBIC
JCUCTBUS B MIO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MeranpenMeTHbIe Pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
JICUCTBUSIMU.

Osiaaaenue YHUBEPCAJTbHBIMHU Y4eOHBIMH NMOo3HaABATEJbLHBIMH
JeCTBUSIMM

1) 6a3oBble JIOrHYECKHE TeHCTBUSA:

CaMOCTOATENLHO  (OPMYJIMpPOBATh W AKTyalIH3upoBaTh  MpoOJIeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONpPENEsATh IENM JEATEIbHOCTH, 3aJlaBasg MapaMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMU IIEJISIMU;



UCIIOJb30BaTh MPU OCBOCHUM 3HAHUK MNPHUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICIIATh XAPAKTEPHBIC MPU3HAKHU TMOHSATUM U YCTAHABIMBATh UX B3aUMOCBS3b,
UCTIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS sl OOBSCHEHUS OTACIBHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBaHUA M KpUTEpUM JJs KiIacCU(PUKAKUU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTAHABJIMBaTh IPUYUMHHO-CIECICTBEHHBIE CBA3M MEXIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE pacCy>KIeHus (MHIYKTUBHBIC, JIEyKTUBHBIE, IIO
AQHAJIOTUU), BBIABISTH 3aKOHOMEPHOCTU U MPOTHBOPEUYHUS B paccMaTpUBAEMBIX
SABJICHUSIX, (DOPMYIMPOBATh BHIBOJIbI M 3aKJIIOUEHUS;

IIPUMEHATH B MPOLECCE NO3HAHMS, UCIIOIb3YEMbIE B XUMUHA CUMBOJINYECKHE
(3HAKOBBIE) MOJIETTH, TIPEOOPA3OBBIBATH MOJICTHHBIC TIPEICTABIICHUS — XUMHUYECKUI
3HaK (CHMMBOJI) OJJIEMEHTa, XuUMUYecKas (opmyna, ypaBHEHHE XHWMHUYECKOU
peaklMy — MpU PElIEHWU Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUECKUX 3aj1ad,
IIPUMEHSTh HAa3BAaHHBIE MOJEIIbHBIE MPEICTABICHUS ISl BBISBICHHUS XapaKTEPHBIX
IIPU3HAKOB U3y4aE€MBbIX BEIIECTB U XUMUUYECKUX PEAKLIAMN.

2) 0a30BbI€e MCCIeI0BaTEIbCKUE 1eHCTBHSA:

BJIAJIETh OCHOBAMHM METOJIOB HAay4YHOTO TO3HAaHMS BEUIECTB U XUMHUYECKHUX
peakuuii;

(OopMyIMpPOBATH LIEJIU U 3a/1a4U UCCIEI0BAHMS, UCIIOIb30BATh MOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIUPOBAHHBIE BOMPOCHl B KaueCTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI i1 (DOPMUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABMIBHOCTU
BBICKAa3bIBAEMBIX CYXKICHUN;

BJIAJICTh HABBIKAMH CaMOCTOATEJIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSTENBHO MPOrHO3UPOBATh €ro pe3ylbTaT, (OpMYJIUPOBATH
000011IeHHsT ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIIEOBAHUS,
COCTaBJIATh OOOCHOBAHHBINM OTYET O MPOEIaHHOM padoTe;

OpuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEAOBATENbCKOW M MPOEKTHON
NESATENbHOCTH, MPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a7ay, I[PUMEHEHUIO Pa3JIMYHbIX
METO0B NTO3HAHMSI.

3) pabora ¢ nuHpopmanmeii:

OpUEHTHUPOBATbCA B Pa3IUYHBIX HCTOYHHMKAX HWH(popManuu (Hay4HO-
MOMyJIsipHAasl JUTEpaTypa XUMHUYECKOTO COJCp)KaHWsA, CIPaBOYHBIE TOCOOUS,
pecypcebl HTepHETa), aHamM3upoBaTh MHPOPMAIIUIO PA3TMYHBIX BUIOB U (HOpM
IIPEACTABIICHUS, KPUTHYECKHU OILICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTE;



dbopMyIMpOBaTh 3aMpOChl U MPUMEHSTH PA3NIMYHBIE METOJbI MPU TMOUCKE U
orOope wuH(pOpManuK, HEOOXOMUMOW JJs BHINOTHEHHS Yy4eOHBIX 3ajad
OIIPEICIIEHHOTO TUIIA;

npuoOpeTaTh OMNBIT KCHOJIB30BaHMS HHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  TIpEICTaBIICHUS
uH(popmaiuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIOJb30BaTh HAYUYHBIH A3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMUYECKON uHGpOpMaIeil: TPUMEHATh MEXKIpeAMEeTHbIe ((usudyeckue u
MaTeMaTUYECKUE) 3HaKU U CUMBOJIbI, (POpMYJIbl, a00peBUATYPBI, HOMEHKJIATYPY;

UCTIONB30BaTh W TPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIHYECKHE CPEICTBA
HaTJISAHOCTH.

OgyajeHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKJIa€MOM TeMbl B XOJIe AHaJIora U/Win
JIUCKYCCUH,  BBICKa3bIBaTh  WJEH, (OPMYJIHMPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTENFHO BBITIOJIHEHUS TIPEIOKEHHON 3a/1a4u;

BBICTyNIaTh C MPE3EHTAIMeil pe3yJlbTaTOB MO3HABATEILHON JESTENbHOCTH,
HOJTyYEHHBIX CAMOCTOSITENIEHO MJIM COBMECTHO CO CBEPCTHUKAMHU NPH BBIMOJIHEHUN
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTHUECKOW pabOThl MO HCCIIEOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealu3alii y4eOHOTO MpoekTa U (HhOpMyITHpPOBATh BBIBOJIBI
10 pe3yjibTaTaM MPOBEACHHBIX HCCIEIOBAHUN MyTEM COTIACOBAHMUS TO3UIMHA B
xoJ1e 00Cy X IeHHS 1 OOMEHa MHEHUSMH.

Ogy1aleHUe YHUBEPCAJIbHBIMHU PEeryJasTHBHBIMHU JeHCTBUAMM:

CaMOCTOATENIbHO IUJIAHUPOBATh W OCYILECTBISATH CBOIO I103HABATEIbHYIO
JesITeNbHOCTh, Ompefenss e€ IleNd W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBAaTh NpEIIaraéMblii aJIroput™M ACHCTBUH MNpu
BBITIOJIHEHUN YYEOHBIX U HCCIENOBATENbCKUX 3a7a4, BBIOMpaTh HamboIee
3¢ (PexTUBHBIN €rMOco0 MX peleHUuss ¢ Y4ETOM TMOJY4YEHHUS! HOBBIX 3HAHUMA O
BEIIECTBAX U XUMUYCCKUX PEAKITUSX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOCH JEATEILHOCTH HAa OCHOBE CaMOaHalln3a
U CAMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KIIACC

[IpenMetHble pe3ynbTaThl OCBOCHHMS Kypca «OpraHuueckas XHUMUSI»
OTPAKAIOT:

c(OPMHUPOBAHHOCTh  MPEACTABICHUH O XUMHYECKOM  CcoCTaBIstOLIEH
€CTECTBEHHO-HAYYHONW KapTUHBI MHpA, POJU XHUMHU B TIO3HAHUU SIBICHUU



opupoAsl, B  (QOPMUPOBAHMM MBIIUIEHHS W KyJbTYpPhl JIMYHOCTH, €€
(yHKUIHMOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl peIEHUs TPAKTUYECKUX 3a/1a4
¥ 9KOJOTH4eCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U MPUPOTHOU
cpene;

BJIQJICHUE  CHCTEeMOW  XUMHUYECKUX  3HAaHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloIUe TMOHATHS (XMMHYECKUH JJIEMEHT, aToOM, JJIEKTPOHHAas
000J104Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTas M COKpamléHHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, YIJEPOJHBbIN CKeneT, (yHKIMOHANbHAsA TPYIIIa,
paauKan, U30Mepus, U30MEpbl, TOMOJIOTHYECKUHN PAJl, TOMOJIOTH, YTIE€BOJAOPOIbI,
KHUCIIOPOJ, U a30TCOJAEpXKAIIMe COCAUHEHHUS, MOHOMEp, MOJHUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHs CTPOEHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHUsI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMHH, MHPOBO33PEHUYECKHUE 3HAHUA,
JeXalie B OCHOBE IOHMMAaHUS NPUYUHHOCTH U CUCTEMHOCTH XHWMHYECKHX
ABJICHUM, (AKTOJIOrMYECKUE CBEJIEHHUS O CBOMCTBAX, COCTABE, MOJYYEHHH H
0e30MacHOM HCIOJB30BaHUU BAXKHEUIINX OPTaHUYECKUX BEUIECTB B OBITY U
IPAKTUYECKOM IESITEIbHOCTH YEJIOBEKA,

c(hOPMHUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
yCTaHaBJIMBATh UX B3aMMOCBA3b, MCIOJIb30BaTh COOTBETCTBYIOLIUE TMOHSITHS MpPU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPAIIEHUI OPraHMYEeCKUX COCAMHEHUM;

c(OPMUPOBAHHOCTh YMEHHM HCIOJIB30BAaTh XWMHUYECKYIO0 CHMBOJIMKY MJIs
COCTaBJICHUSI MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIEHHOM)
dbopMyn OpraHMYEeCKMX BEUIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,
U3TOTAaBJIMBATh MOJEIHU MOJIEKYJ OPraHMYEeCKUX BELIECTB ISl MIUIIOCTPALMHU HMX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpPMHUPOBAHHOCT, YMEHUU YCTAaHABIMBATh NMPHHAMIEKHOCTh N3YYCHHBIX
OpraHUYEeCKUX BEIIECTB IO HMX COCTaBy M CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne coeAuHeHu (yriieBOJOpPOAbl, KHUCIOPOA U a30TCOAEpPIKaIUe
COEIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEIUHEHUs), JaBaTb HMM Ha3BaHUS [0
cuctematndyeckoil HomeHkiarype (IUPAC), a taxkxe NpUBOAUTH TpHUBHAIbHBIE
Ha3BaHUSI OTACJIbHBIX OPraHWYECKUX BEIIECTB (ITWJIEH, MPOMWIEH, AlECTUJICH,
STUJICHIJIUKOb, TIUIEpUH, (HEeHosd, GopManibAerull, aleTalbIeru, MypaBbHUHAs
KHUCIIOTA, YKCYCHasl KUCJIO0Ta, OJICMHOBASI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, HeJII0J103a, TIUIUH);

cOpPMUPOBAHHOCTh YMEHHUS OIpENesITh BHAbBl XUMHUYECKOW CBS3H B
OpraHUYECKUX COCTUHEHUSAX (OJMHAPHBIC U KPATHEIE);



c(OPMUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOXKEHHUSI TEOPUU CTPOCHUS
opraHnueckux BemiectB A. M. byTtiepoBa 11 00bSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHUSI MACChI BEILIECTB;

c(OPMHUPOBAHHOCTh ~ yYMEHUH  XapaKTepU30BaTh  COCTaB, CTPOCHUE,
dbu3nueckue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTaHMYECKUX BEIECTB (METaH, 9TaH, JTWJIEH, MPOIMWICH, alleTUJICH,
Ooyranuen-1,3, metwnOyTtanueH-1,3, OeH30J, METAaHOJ, 3TaHOJ], STUJICHIJIUKOJb,
TIAIepyH, (EHOJI, alleTalbICTH I, MypaBbUHAS W YKCYCHAsl KHCJIOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXIYy HHUMHM YPaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTIIEBOJIOPOJIHOTO
Ceipbs  (He(pTh, TPHUPOAHBIA Ta3, Yyrojib), CHOCOOBI WX TEPepadOTKU U
MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(OpMUPOBAHHOCTh YMEHHMM MPOBOJUTH BBIUMCICHUS MO XUMHYECKUM
ypaBHEHMSIM (Macchl, 00BbEMA, KOJIUYECTBA MCXOJHOTO BEIECTBA WM MPOJIYKTa
peakuu MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX
BEILIECTB WM NPOJYKTOB PEAKIIUHN);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CUCTEMON 3HAHUUA 00 OCHOBHBIX
METOJ[aX HAYYHOT'O MO3HAHUs, UCIIOIB3YEMbIX B XUMUU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX SBICHUMN (HAOJIOJCHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOU
MOCYJIOM W JTaOOpaTOPHBIM OOOPYIOBAaHWEM, a TAaKXKE TMpaBWIa OOpaIlIeHUS C
BEIIIECTBAMU B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1aO0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATh U BBINOJHATh XUMHUYECKUM
AKCHEPUMEHT (MIPEBpaIlCHUs] OPTaHUYECKUX BEIIECTB MPU HATPEBaHUU, MTOJTYUCHUE
ATUJIEHA M U3YYEHHUE €ro CBOWMCTB, KA4€CTBEHHbIC PEAKIUU OPraHUYECKUX
BEIIECTB, JCHATypalusi OENKOB IMPU HArpeBaHWUM, I[BETHHIC pPEaKIMu OETKOB) B
COOTBETCTBHUM C TMpaBWJIAMHU TEXHUKH OE€30MAaCHOCTH TpU OOpalllEeHUUu C
BEILIECTBAMU M JIaOOPATOPHBIM OOOPYJOBAaHHUEM, TIPEACTABIATH PE3YyJbTaThl
XUMHUYECKOTO 3KCIepUMEHTa B (opMe 3aluCH YpPaBHEHUM COOTBETCTBYIOIIMX
peakimii 1 GopMyIUPOBaATH BEIBOJIBI HA OCHOBE dTUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, TMOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpelICTBa MAacCOBOM
uH(popmaiuu, IHTEpHET U Apyrux);



cOpMHUPOBAHHOCTh ~ YMEHUH  COONIOJATh  MpaBWiIa  JKOJOTHYECKH
1eaecoo0pa3Horo TMOBEJEHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B IEJAX
COXpaHEHUSI CBOETO 3J0POBBS U OKPYKAIOIIEH TPUPOTHON Cpeabl, OCO3HABATh
OTIAaCHOCTh BO3JICHCTBHS Ha J>XMBBIC OPraHU3MBI OIPEACIEHHBIX OPTaHUYCCKHUX
BEILIECTB, MOHMMas cMmbIca Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TIPEIOTBPAIICHUS WX BPEAHOTO BO3JCHCTBUS Ha OPTraHW3M
YyeJIOBEKa;

JUIsl OOYYaronIMXcsi ¢ OTPAaHUYECHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBBSI: YMEHUE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAAaX ITI03HAHWS BEIICCTB U
XUMHYECKHX SIBJICHUM;

JUISL CJIETBIX M CJIA0OBUIASIIMX OOYYaloIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOYeUHYIO cucTeMy 0Oo3HaueHui JI. bpaiins nns 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpeameTHbie pe3yibTaThl OCBOEHHUs Kypca «OOmas u HeopraHudeckas
XUMUSD OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUUYECKOM  COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBl MHpA, POJIM XHUMHU B TIO3HAHUU SIBJICHUU
npupoasl, B (QOPMUPOBAHMUM MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM JUIsl peHICHUs TPAKTUYECKUX 3a]1a4
U DKOJIOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKHUX  3HAHMH, KOTOpasi  BKJIFOYAET:
OCHOBOIIOJIATAIONINE TMOHATUA (XUMUYECKUN BJIEMEHT, aToM, W30TOoN, S-, p-, d-
9JIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJISIPHBIA O0OBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKUCJICHUS, XUMUYECKasi CBSI3b
(KOBaJIEHTHAsI, MOHHAs, METAJITMYECKAas, BOJIOPOJIHAS ), KPUCTATUIMUECKAs PEIIETKa,
TUNBl ~XUMHUYECKUX  PEAKUUM, pacTBOp, AJEKTPOJIHUTHL, HEIJIEKTPOIUTHI,
AIEKTPOJUTHUYECKAS] JUCCOLMALNS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakiuu, XUMUUYECKOE€ pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconumanuu, nepuoandeckui 3akon [[. M. Menneneena,
3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBpAIICHUS YHEPTUH
Py XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUHU,
MHPOBO33PEHUYECKHE 3HAHUS, JIeKAIHME B OCHOBE INMOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKUX SIBJICHUH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEHUU U 0€30MacHOM HMCIOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IIPAKTUYECKO JCSITEILHOCTH YEJIOBEKA;



c(hOPMHUPOBAHHOCTh YMEHHUI BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IOHATHS NHPH
ONMCAaHUU HEOPTAHMYECKUX BEIIECTB M UX NPEBPALLECHU;

c(OPMUPOBAHHOCTh YMEHHM HCHOJB30BaTh XUMHUYECKYIO0 CHMBOJIMKY MJIs
coctaBieHuss (OpPMYJ BEIIECTB M  ypPaBHEHUM  XHUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkiIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJIEKUCIbIM ra3, aMMHAaK, raméHas
U3BECTh, HEralI€Hasi U3BECTh, IUThEBAS COMIA, TUPUT U JIPYTHUE);

c(OpMUPOBAHHOCTh YMEHUN ONPENENATh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHHUSX PAa3JIMYHOTO COCTaBa, BUJ XUMUYECKOU
CBA3M (KOBaJIeHTHAsl, MOHHAs, METaJUIMYECKasi, BOJAOPO/IHASA) B COCIMHEHUSIX, THUII
KPUCTAJNINYECKON PEIIETKM KOHKPETHOTO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHasd,
VMOHHAsl, METAJUIMYECKAs), XapaKTep Cpelpl B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUM;

c(hOpMHUPOBAHHOCTh YMEHH YCTaHaBJIMBAaTh IPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAeNEHHOMY Kilaccy/TpyImie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAJLIbI, OKCUAbI, OCHOBaHUS,
KHCJIOThI, aM(OTEpHbIE TUAPOKCUIBI, COIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacKphIBaTh CMBICI MEPUOAMYECKOro 3aKkoHa /.
W. MenpeneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, O0OBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

cOpPMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XMUMHYECKHX 23JIeMEeHTOB |—4 mnepuonoB Ilepnoguueckoil cucTemsl
xumudeckux sneMmentoB JI. M. MenneneeBa, ucnosib3yst MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTanmny, «QHEPreTUYECKue YPOBHUY, OOBACHSTH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKHMX JJIEMEHTOB M UX COEAUHEHHU
110 repuoaam u rpynnam llepuoanueckon cucremMsl XuMu4eCcKkux aneMeHToB [l. H.
Menpeneena;

c(OpMHUPOBAHHOCT, ~YMEHHUM  XapakTepus3oBaThb (OMHCHIBATH)  OOLIUE
XUMHAYECKHE CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME TEHETUYECKOM CBSA3M MEXKJIY HEOPraHUYECKUMU
BELECTBAMH C ITOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINN;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUU I10
pa3NMYHBIM TMPU3HAKaM (YUCIY U COCTaBY pPEAarupyrollux BEUIECTB, TEIJIOBOMY
s dekTy peakuuu, U3MEHEHHUIO CTEIEHEW OKHUCICHUS 3JIEMEHTOB, OOpaTUMOCTH
peaKlMH, YYaCTHIO KaTaau3aTopa);

c(OpPMUPOBAHHOCTh YMEHHM COCTaBISATh YpPaBHEHMsI peakUuil pa3iMuHbIX
THUIIOB, MOJHBIE U COKpAIIEHHbIE YPABHEHUS PEaKIIMii HOHHOTO 0OMEHa, YUUThIBas
YCIJIOBHUSL, IPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c(OPMHUPOBAHHOCT, YMEHUW MPOBOJUTH PEAKIMH, IOJITBEPKIAAIOIINE
KAQUECTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHMYECKHWX BEIIECTB, pPACMO3HABATH
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh  CYIIHOCTh OKHUCIHUTEIbHO-
BOCCTAHOBUTEJILHBIX PEAKIMM MOCPEACTBOM COCTABJICHUS DJICKTPOHHOTO OajaHca
3THUX PEAKIINIL;

c(hOpMHUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOMN
pEeaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHUS
B 3aBUCUMOCTH OT BHeIIHEro Bo3aencTus (nmpunuun Jle latense);

c(hOpMUPOBAHHOCTh YMEHUM XapaKTEpU30BaTh XUMHUYECKHUE IMPOIIECCHI,
JIEXKAINE B OCHOBE MPOMBIIUIEHHOIO TMOJYYEHUsI CEPHOM KHUCIOTHI, aMMHAKa, a
TaKkke CPOPMUPOBAHHOCTHh NPENCTABICHUNA 00 OOMMX HAyUYHBIX MPUHIIMAIAX U
HKOJIOTHYECKUX MPOOIeMax XUMHUECKOTO MPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHSI C HCIOJb30BaHUEM
MOHSTUSI «MaccoBasi JIOJIsl BEIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUN Ta3oB
IPY XUMHYECKUX PEaKIMSIX, MacChl BEIIECTBA WM 00bhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ (deKTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl
BEILIECTB, MIPEBPAIICHUS U COXPAHEHUS SHEPTHUU;

c(hOopMHUPOBAHHOCTh YMEHHI COOIIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOU
MOCYJIO W JTaOOpaTOPHBIM OOOPYIOBAaHWEM, a TAaKXKE TMpaBWIa OOpaIIeHUs C
BEIIIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBIMNOIHATh XUMHUYECKUM
AKCHEPUMEHT (Pa3JIoKEHUE MEPOKCUA BOJIOPOJia B MPUCYTCTBUM KaTaIM3aTOpa,
ONPENECICHUE Cpelbl pPAaCTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOIO
UHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEakIuu,
peakIui MOHHOTO OOMEHa, KaueCTBEHHbIE PEakKIMu Ha Cylibdar-, KapOoHaT- U
XJIOPUJI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHUE SKCIEPUMEHTANbHBIX 3aJad MO
TeMam «Metaib»y U «HeMetannb») B COOTBETCTBUM C MPaBWIAMU TEXHUKH
0€30MacHOCTH TIPH OOpAIllEeHUHU C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAaHUEM,
NPEICTaBIATh PE3yJbTaThl XMMUYECKOIO JKCIIEpUMEHTa B (opme 3amucu
YPaBHEHH COOTBETCTBYIOIIUX pPEaKUUil W (POpMyIupoBaTh BBIBOJBI Ha OCHOBE
3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uHpOpMAINIO, TOJYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBa MAacCOBOM
KOMMYHUKaluu, UHTepHEeT U ApyTux);



chOpMHUPOBAHHOCTh ~ YMEHHH  cOONIOAaTh  TpaBWJIa  JKOJIOTHYECKU
1eaecoo0pa3Horo TMOBEJEHUsT B OBITY W TPYJIOBOM JACSATEILHOCTH B IEJAX
COXpaHEHUSI CBOETO 3J0POBBS U OKPYKAIOIIEH TPUPOTHON Cpeabl, OCO3HABATh
OTIAaCHOCTh BO3JICHCTBHS HA KUBBIC OPTraHU3MBbI OTPEICIEHHBIX BEIICCTB, IOHUMAs
cmbicn mokazatens I[IJIK, mosicHATR Ha mpuMepax CIocoO0bl YMEHBIICHUS U
IPEIOTBPAIICHHS UX BPEIHOTO BO3JACHCTBUS HA OpTraHU3M UYEJIOBEKA;

JUIsl 0OyJaronuXcsi ¢ OTPAaHWYCHHBIMH BO3MOXXHOCTSIMHU 3JIOPOBBSI: YMEHUE
NPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL CJIETIBIX M CJIA0OBUIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIh30BaTh
pensedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XMMUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne n/m Konrposabubie | TpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI pecypesI
Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHHMSI OPraHU4YECKUX COETUHEHUH A. 3
M. bytneposa
Hroro no pazneny 3
Paspnen 2. Yriaesoaopoabl
2.1 IIpenenbuble yrieBOOOPOABI — aJIKaHbI 2
) HenpenenbHble yrieBogOpOIbI: aJIKEHBI, 6 |
aJIKa/IueHbl, aTKUHBI
2.3 ApomaTudeckue yrieBog0poabl 2
54 [IpupoaHbIe HICTOUHUKH YTIEBOIOPOAOB U 3 1
UX mepepadoTKa
Hroro no pazneny 13
Paznen 3. Kucaopoaconepxamue oprannyeckue coeIuHeHus
3.1 Crnuptsl. deHon 3
19 Anpaeruasl. KapOOHOBbBIE KUCTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 Vri1eBoabl 3 1




Hroro no pazneny

13

Pa3znen 4. A3oTconepxaiiue opraHuyecKkue coeIuHeHus

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3
Nroro no pazaeny 3
Paspnen 5. BeicOKOMOJIEKY /IS PHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. BonokHa 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KJTACC

KosmuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM undpoBbie
Ne i/m P Kontpoabnbie | IlpakTuyeckne (icpp )
NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
Paznen 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKkoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemeHToB 1. . Menaeneena
12 Crtpoenue BemectBa. MHOroobpasue 4
' BEIIECTB
1.3 XHWMHYECKUE PEAKIUN 6 1 1
Hroro no pazneny 13
Pazgen 2. Heopranuuyeckasi Xumust
2.1 Merainbl 1
2.2 Hewmerannsl 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX )
' BEILECTB
Uroro no pazaeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMHUS U )KU3Hb 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 34 2 3







ITOYPOYHOE IINTAHUPOBAHMUE
10 KJTACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

KonTtposbHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHmusl

DJIeKTPOHHbIE
ungposbie
oOpa3oBaTejibHbIE

pecypchl

[IpenmeT opraHuueckoil XuMuu, e€
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE

Teopust CTpOeHU OPraHUYECKUX
coequHennit A. M. bytneposa, eé
OCHOBHBI€ MTOJIOKEHHUS

[IpencraBnenwue o knaccuduxanum
opraHuyeckux semects. HomeHnkinatypa
(cucremaTuveckasi) ¥ TPUBUAIBHBIC
Ha3BaHUs OPTaHUYECKHUX BEIIECTB

AJKaHBI: COCTaB M CTPOEHHUE,
TOMOJIOTHYECKUM Pt

MertaH u 3TaH — npocTeuime
MPE/ICTAaBUTENN aTKAaHOB

AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA

DTUJIEH U MPOMUIEH — MpocTeiime
MPEACTABUTENH AJIKEHOB

[IpakTuueckas padbora Ne 1. «Ilomyuenue
ITUJICHA U U3yUYEHHE €ro CBOMCTB»

Ankanuensl. bytaauen-1,3 u
MeTunOyTaauen-1,3. [lonydenne
CUHTETUYECKOTO Kay4uyKa U PEe3UHBI




10

AJIKHHBI: COCTaB U 0COOCHHOCTHU CTPOCHUS,
TOMOJIOTMYECKUH psill. AlleTUIIeH —
MIPOCTEUIINN MTPEACTABUTEND AIIKUHOB

11

Brrunciienus 1o ypaBHEHHIO XUMHYECKON
peakuuu

12

Apensbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTD
apeHoB

13

I'enernyeckas CBS3b YIIEBOIOPOAOB,
MPUHAISKANTUX K PA3TMYHBIM KJlaccaM

14

[IpupoHbIE UCTOYHUKH YTIIE€BOJOPOIOB:
MIPUPOJIHBII ra3 U MOMyTHbIE He(TIHbIE
ras3bl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu

15

[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:
MIPUPOJIHBII ra3 U NOMyTHbIE HEPTIHBIC
rassl, He)Th U MIPOAYKTHI €€ nepepaboTKu

16

Kontponbnas padoTa mo pasaeny
«YTIIEBOAOPOIBD)

17

HpeILCJIBHHe OIHOATOMHBIC CITUPTHI:
METAHOJI U OTaHOJI. BOHOpOI[HaSI CBA3b

18

MHoroaToMHEIE CIIUPTHI: STHJICHIJIMKOJIb U
TJIMICPHUH

19

DeHOJI: CTPOCHHE MOJIEKYIIBI, (PU3UIECKUE
U XUMHUYCCKHUEC CBOﬁCTBa, IIPUMEHCHUEC

20

AIbaeruasl: (bOpMaHLI[eFI/III "
aleTalbaernua. AlIeTOH

21

OI[HOOCHOBHBIC MMpCaC/IbHBIC Kap6OHOBBI€
KHCJIOTBI: MypaBbUHAA U YKCYCHast

22

[IpakTuueckas padora Ne 2. «CoiicTBa




pacTBOpa YKCYCHOM KHCIOTBI»

CTeapI/IHOBaH M OJICMHOBAasA KUCJIOTHI, KaK

23 MPEICTAaBUTENHN BBICIIUX KapOOHOBBIX
KHCIIOT

24 Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIEE JESHCTBIE
CrnosxHbie 3(Uphl KaK MPOU3BOIHBIC

25 KapOOHOBBIX KUCIIOT. [ MAPOIIN3 CIOKHBIX
3¢upoB

2% Kupsl: rugponus, npuMeHeHue,
Ouosioruueckas poJib )KUPOB
VYrieBonbl: cocTaB, KiacCupUKaIus.

27 Baxwueliue npencraBuTeNu: ria0K03a,
bpykTo3a, caxaposa

)3 Kpaxman u nemmrono3a Kak mpupoIHbIe
MTOJTUMEPHI
KonTponbHas pabota mo pazueny

29 «Kucnopoaconepxaiine opraHuuecKue
COCIMHCHMS

30 AMMHBI: METUJIAMHAH U aHWJINH
AMUHOKHUCIIOTHI KaK aM(OoTepHBIE

31 OpraHWYECKUE COCAMHEHUS, UX
ouosiornyeckoe 3HaueHue. Ilentuant

37 benku kak npuponHsie
BBICOKOMOJIEKYJIIPHBIE COCTUHEHUS

13 OCHOBHBIE TTOHATHSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI

34 OCHOBHBIE METOBLI CHHTE3A




[InmacTmaccel, KaydyKkH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COCAMHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KJTACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabHbie
padoThbI

IIpakTuyeckue
padoThI

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

XUMUYECKUH 31EMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIus aToMOB

IIepnonnueckuit 3akoH u Ilepuonnueckas
CHUCTEMa XMMHUYECKHUX 31eMeHTOB /[, U.
MeHeneeBa, ux CBsI3b C COBPEMEHHOMN
TEOpUEH CTPOEHHUS AaTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XAMUYECKHX DJICMCHTOB U X COCIUHCHUI I10
rpynnam u nepuogam. 3HaueHue
MEPUOINIECKOTO 3aKOHA U CUCTEMBI
xumudeckux djementoB .M. Menaeneena B
Pa3BUTUHU HAYKH

CrpoeHue BemecTBa. XUMHUECKasi CBS3b, €€
BUJIBI; MEXAHU3MBI 00pa30BaHMS
KOBAJICHTHOU CBsA3U. Bonopoanas cBs3b

BasieHTHOCTB. DNEeKTPOOTPULIATETBLHOCTD.
CreneHb okucicHus. BemecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpOCHUSA

[ToHsITHE O MUCTIEPCHBIX CUCTEMAX.
HctuHHbBIE U KOMIOUAHBIE PACTBOPBI.
MaccoBas 103151 BEIIECTBa B pacTBOPE




Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coenHeHni. ['eneTnueckas
CBSI3b HEOPTraHUYECKUX BEIIECTB, PA3JIMYHbBIX
KJIacCOB

Knaccudukanus XuMHUUecKuX peakiui B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPAILECHMS SJHEPTUU IIPU
XMMHMYECKHUX PEAKIMAX

Ckopoctb peakuuu. OOpaTuMble peaKIu.
XHUMHUYECKOE PABHOBECHE

10

[IpakTrueckas padota Ne 1. «Bnausaue
pa3nu4YHbIX ()aKTOPOB HA CKOPOCTH
XUMHUYECKON peaKum»

11

Onektponutrueckas aucconuanus. [lonsrue
0 BozopoHoM mokazarene (pH) pactBopa.
Peakiiun nonHoro oomeHa. ['maponus
OpPraHMYECKUX U HEOPTaHHUECKUX BEIIECTB

12

OKHUCINTENEHO-BOCCTAHOBUTEIIEHBIC
peaxmmn. [TousiTHE 00 2MEKTpOIIN3e
pacIyiaBoB U paCTBOPOB COJIECH

13

KonrtponsHas paborta no pasuery
«TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMHIN)»

14

Mertannel, ux nonoxenue B [lepuoanueckoit
CHCTEME XMMHUYECKHUX deMeHTOB /], 1.
MemieneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB. O0mMe PU3NIeCKUe CBOKWCTBA
METaJIJIOB




15

CrnnaBel METaJIOB. DJIEKTPOXUMUYECKHUH s
HaIpsHKEHUN METaJUIOB

16

XHUMHUYECKHEe CBOMCTBA BayKHEHUIIINX
METaJUIOB (HaTpuM, Kajaui, KaJabluii, MarHui,
ATIOMUHUN) U UX COSTUHCHUIN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX
COCTUHEHUN

18

XuMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U uX
COeTUHEHUN

19

[IpakTuyeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAIBHBIX 3aa4 110 TEME
«Meramib»"

20

HemeTtannsl, X mooxeHue B
[Tepuonnueckoit cucreMe XMMUYECKUX
anemenToB . 1. Menaeneepa u
0COOEHHOCTH CTPOCHHSI aTOMOB

21

®uznyeckre CBOMCTBA HEMETAIIOB.
Annorponusi HeMeTaJUIoB (Ha IpuUMepe
KHCcIopoja, cepsl, hocdopa u yrieposaa)

22

XHUMUYECKUE CBOKCTBA TaJIOT€HOB, CEPHI U UX
COCTUHEHUN

23

XuMUYecKue cBOKWCTBa a30Ta, (pocodpa u ux
COEIMHEHUN

24

XUMHUYECKUE CBOMCTBA YIIIEpOa, KPEMHUS U
UX COeIUHEHNN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COCTUHEHUN

26

O0001IeHEe ¥ cUcTEMAaTU3alus 3HAHUI 110




teme «Hemeramaey. Beruncinenus no
YPaBHEHUSIM XUMHUYECKUX PEAKLIUNA U
TEPMOXUMHYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME 1
"HemeTtamst"»

)3 KonTponbhas pabora no temam «MeTamib» |
u «Hemeramibn

29 Heopranuueckue u opraHnyeckue KUciaoThI. |
Heopranuueckue u opraHnyeckue OCHOBaHUS
AmdoTtepHble HEOPraHUYECKUE U

30 opraHuueckue coequHenus. ['enernueckas 1
CBSI3b HEOPTAaHWYECKUX U OPTaHUUYECKUX
BEIIECTB
Ponb xumun B o6ecrieueHu 3KOIOTUIECKOMH,

31 JHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTUU MEAUIMHBI
[IpencraiaeHus: 06 0OMMUX HAYYHBIX

32 MPUHLUIIAX TPOMBIIUIEHHOTO MOJIyYeHUS 1
BOKHEMILIUX BELIECTB

33 UYenoBek B MUpPE BELIECTB U MATEPUATIOB 1

34 XHMHS U 310pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IJIS1 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETHU

HUHTEPHET
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