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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o XHMMHU Ha YpOBHE CpelHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit dDepepanuu», TpeObOBaHUN K pe3ysbTaTaMm
OCBOCHHMS (efepanbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIero
obpazoBanust  (DOII  COQO), mnpencraBneHHbIx B DepepaabHOM
rocyjapctBeHHOM oOpazoBarenbHoM crangapre COO, ¢ yuérom Konueniuu
mpenojaBans  y4eOHOro  mpeaMera «XUMHs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @exepanuu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBarenbHbIE TPOTrPaMMbI, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
Bocnutanuss B Poccuiickoii @epepauuu Ha 1nepuon o 2025 roma»
(Pacnopspxenue [IpaBurenscta PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0J0B K pa3pabOTKe MPOrpaMMBbI M0 XUMHUU, K ONPEIEICHUIO
oOmen crpaterud OOy4YEHHs, BOCHHUTAHMS W Pa3BUTUS OOy4arolIUXcs
cpenctBamu yyeOHoro mpeamera «Xumus» s 10—11 xmaccoB Ha 6a30BOM
YpPOBHE  COCTaBWJIM  KOHIeNnTyaidbHble mosnoxkenus @PIroc COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJieH, COJep>KaHus, pPE3yJbTaTOB OOYy4YeHUS W
TpeOOBaHUI K YPOBHIO MTOATOTOBKHU BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, oJIy4yaeMoe BBITTYCKHUKAMH
0011e00pa3oBaTeNbHON OpPraHU3aIiK, SIBISIETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEPIIAOIIMM JTAllOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
LEJIOCTHON CHUCTEME XHUMHYECKOro oOpa3oBaHHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPUPOJLI, (OPMUPOBAHMS MHUPOBO33PECHHUS U OOIIEH
KyJIbTYpPhl 4YEJIOBEKa, a TaK¥Ke DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO U MIPUPOIHON cpene. Peanusyercs xumuyeckoe 00pa3oBaHue
oOyyarommxcsi Ha YpOBHE cpeaHero oOimero oOpa3oBaHUsl CpeACTBAMHU
ydeOHOro nmnpeaMera «XuUMHs», COJIEp)KaHME U TOCTPOEHUE KOTOPOTO
oTpe/eieHbl B MIPOTrpamMMe M0 XUMHUHU € YUETOM CHenudUKU HAYKA XUMUH, €€
3HAYCHUS B TIO3HAHUU NIPUPOBI U B MaTEPUATHLHOM KU3HH OOIIECTBA, a TAKKE C
ya€TOM OOImMMX TIele ¥ TMPUHINIOB, XapaKTEPHU3YIOMINX COBPEMEHHOE
COCTOSIHUE CHCTEeMBbI cpefaHero ooOmiero obpasoBanusi B Poccuiickoit
denepauum.

XUMHSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK UTPAET 0COOYIO pOJb B
COBPEMEHHOW IMBWJIM3AlIMM, B CO3JaHUM HOBOW 0a3pl MaTepuaIbHOU
KyJabTypbl. OHa BHOCUT CBOM BKJIaad B (OPMUPOBAHHE PaAIMOHATIBLHOIO
HAyYHOTO  MBIIUIEHUS, B CO3JaHUE IIEJIOCTHOTO MpeACTaBiIeHUs 00



OKPYXXAaIoIlEeM MHpE KaK O E€IUHCTBE IPUPOJABI M 4YEJIOBEKa, KOTOpOE
(GopMupyeTcss B XMMHUHM Ha OCHOBE IIOHMMAHHs BEIIECTBEHHOIO COCTaBa
OKPY’KAIOLIEro MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX
CBOMCTBaMH U BO3MOYKHBIMH 00JIaCTsIMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C APYIMMHU €CTECTBEHHBIMHU HayKaMH, XUMUS
CTajla HEOTHhEMJIEMOW YaCThbI0O MHUPOBOM KYyJbTYpbl, HEOOXOAUMBIM YCIOBUEM
YCIELIHOTO TPpyAa M >KU3HM KaXKJI0ro uieHa oOmiectBa. CoBpeMEHHAs XHUMHMS
KaK HayKa CO3MJATelIbHas, KaK HayKa BBICOKMX TEXHOJIOTMM HAampaBicHa Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOTIO pAa3BUTHA YEJIOBEYECTBA —
CBIPBEBOM, SHEPreTUYECKOW, MUIIEBOM, 3KOJOTMYECKOM Oe30macHOCTH U
OXpaHbI 3I0POBBSI.

B cootBeTcTBUMM C OOIIMMH LEISIMHU M MNPUHUUIIAMU CPEIHEr0 OOILEro
oOpazoBaHus cojepxkanue mnpenmera «Xumus» (10—-11 kmaccel, 0a3oBbIif
YPOBEHb M3y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO
HOJATOTOBKY  OOy4aroluxcs,  HEOOXOIMMyH0 UM A BbIpaOOTKH
MUPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOIO BKIIOYEHUS B KU3Hb COLIMYMA,
MPOJIOJDKEHNS  00pa3oBaHMS B  pa3IMYHBIX O0JAacTsIX, HE CBSI3AHHBIX
HETIOCPEACTBEHHO C XUMUEM.

CocraBnsiroliuMy - ipeamMeTa  «XUMHsD SBISIOTCS  0a30BblE€  KypChbl —
«Oprannueckas xumus» u «OOIas U HEOpraHUYECKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHMUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HAayKH:
CUCTEMA 3HAHUI MO HEOPTraHWYECKON XUMUH (C BKIIOUEHHEM 3HAHHUM U3 oOLIei
XUMUH) U OpraHndeckoil xumun. @opMupoBaHUe JaHHOW CUCTEMbI 3HAHUH TTPU
U3y4YEHUU TpeaMera oO0ecreunBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCEro
MHOT000pa3usl BEIIeCTB Ha OCHOBE OOILMX MOHATHI, 3aKOHOB U TEOPUH XUMUH.

CrpykTypa conepxanusi KypcoB — «Opranudeckass xuMusi» 1 «OO1mas u
HEOpraHuyeckas XuMus» cHopMupoBaHa B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOI'O IMOJXO0Ja K H3Y4YEHHMIO Y4YeOHOro matepuaiga M 0O0yCJIOBJIEHA
HUCTOPUYECKHM OOOCHOBAaHHBIM  pa3BUTHEM 3HAaHUH Ha  ONpeAENIEHHBIX
TEOPETUYECKUX YPOBHsAX. Tak, B Kypce€ OpPraHMYeCKOW XHMMHUHU BEIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOEHUS OPTaHUYECKHUX
COCAMHEHN, a TAaK)XE€ HAa YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX
npelcTaBiIeHU O cTpoeHuu BemecTB. CBelneHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAIOTCI B PAa3sBUTUM — OT YIVIEBOJOPOAOB JO  CIIOXKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHUW. B Kypce opraHudeckol Xumuu
NOJIY4alOT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMsI TEPBOHAYAJbHBIE TMPEACTABICHUS O XUMHUYECKOW CBS3H,



KJIacCU(DUKAITMOHHBIX MPU3HAKAX BELIECTB, 3aBUCMMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHUS, O XUMUYECKOMN peaKiIyi.

[Toq HOBBIM yTJIOM 3peHHUS B TpeaMeTe «XuMHsS» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsi M3YyUYEHHBI HAa YpOBHE OCHOBHOTO OOIIETr0 0OO0pa30BaHUs
TEOpETUYECKU MaTepuanl U (HaKTOJOTUYECKUE CBEICHMS O BEIIECTBAX U
xumMudeckoil peakiuu. Tak, B yacTHOCTH, B Kypce «O01ast 1 Heopranmueckas
XUMHS» O0Yy4aronIuMcsl MPeIOCTaBIAETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEePUOANYECKOTO 3aKOHA C OOIIETEOPEeTHYECKHMX UM  METOAOJOTHYEeCKHX
MO3UINH, TITy0Ke MOHITh UCTOPUYECKOE U3MEHEHHE (PYHKIIUNA HTOrO 3aKOHA —
oT o0o0mIaromel 10 OOBICHSIIONMIECH U MPOTHO3UPYIOIIEH.

Enunas cuctema 3HaHWN O BaKHEMIIMX BEHIECTBAaX, WX COCTaBeE,
CTPOCHHHU, CBOMCTBAX W MPUMEHEHWH, a TAKKEC O XUMUYCCKUX PEAKITUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX NPOTEKaHus AonojHsercs B Kypcax 10 m 11
KJIACCOB JJIEMEHTAMHU COJICPKAHUS, HWMEIOIMIUMH KYJIbTYPOJIOTHUYECKUN U
NPUKJIAJHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MMOHUMAHUIO B3aHMMOCBSI3H
XUMUU C JIPYTUMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABATEIBLHOM U
MPAKTUYECKON JEeSTENIbHOCTH YeJI0BEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS
K TpOIECCy TBOpYECTBAa B 00JACTH TEOPHUH M TPAKTHUECKUX TMPUIOKCHHUN
XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U
JUYHOCTHO 3HAYMMBIX MpoOJeMaxX, CBSA3aHHBIX C XHUMHEH, KPUTHYECKU
OCMBICIUBaTh WHGOPMAIMI0O M TPHUMEHATH €€ JUIsi TOMOJHEHHUS 3HaHWH,
pelIeHrsT HWHTEIUICKTYalbHBIX M OKCIEPHUMEHTAJIBHBIX HCCIEA0BATEIHCKUX
3amad. B menom coxmepikanne y4eOHOTO mpeameTra «XUMHUS» JaHHOTO ypPOBHS
U3Y4YCHUS]  OPUEHTUPOBAHO  HAa  (opMUpOBaHHE Yy  OOyHarOIIMXCS
MHUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMaHUS (HUITOCOPCKUX HIAEH, TAKUX KaK:
MaTepuaabHOEC E€AMHCTBO HEOPTaHWYECKOTO W OPraHMYecKoro  MHpa,
00yCIIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTABOM M CTPOCHHEM, ITO3HABAEMOCTh
MPUPOAHBIX SBICHUN MyTEM SKCIEPUMEHTA M PEIICHUS MPOTUBOPEUUN MEXKTY
HOBBIMU (haKTaMH B TEOPETHUECCKUMU TIPEANOCHIIKAMHU, OCO3HAHUE POJIA XUMUHU
B pEHICHUH OHKOJOTHYECKUX TPoOJIeM, a Takxke MpolsieM cOepekeHHs
OHEPreTHUUECKUX PECypCOB, CHIPbs, CO3JaHUS HOBBIX TEXHOJOTHA U
MaTepuasoB.

B mmane pemeHuss 3amad  BOCIUTAHUS, PA3BUTHUS W COLMAIU3AIHH
0oOy4Jaronuxcsi MPUHATHIE TMPOTPAMMON IO XMMHH TOAXOAbl K OMPEAEIICHUIO
COMIEp)KaHUsI W TIOCTPOSHUS TIpeaMeTa MpeaycMaTpUBaOT (OPMUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBHI, HMEIOMMX O0a30BOE 3HAYEHHUE [
pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIIeHUs MpoOjeM, TOWCKa, aHalu3a U
oOpaboTkn  wH(MOpMAIUK, HEOOXOAWMBIX [JIi MPUOOPETEHUS  OIbITa



PAKTUYECKON U HCCIIEeOBATEIbCKON JEeATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE
MECTO B O3HAHUU XUMHUH.

B mpaktuke npenopaBaHus XMMHHU Kak Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHusl, TaK M Ha YPOBHE CpeaHero oO0mero oOpa3oBaHus, MOpH
OTpEJEICHUN COACPKATEIBHOM XapaKTEPUCTUKU IIeJIe M3ydeHHUs MpeameTa
HaIpaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTH TPAJAMIIMOHHO MPU3HAETCS
(¢opMupoBaHHE OCHOB XHWMHYECKOW HAyKHM Kak OO0JacTd COBPEMEHHOTO
€CTECTBO3HAHHUS, MPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa M KAaK OJHOI0 U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOOUYECKON TOYKH 3PEHHS TaKOH
NOAXOJ K OIpPENENCHUIO LEeJNed M3y4YeHMs] IpeIMeTa SBIISETCS BIIOJHE
ONPaBIAHHBIM.

CoriacHO JaHHOM TOYKE 3pEHHUS TJABHBIMU LIEJSIMUA M3YyYEHHs IIPEeIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (QopMupoBaHHE CHCTEMBbl XHUMHYECKHX 3HAHUW KaK BaKHEHIIen
COCTABJISIIOLIEN E€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE
KOTOpOM JIeKaT KItOUEBbIe MOHATHS, (yHIAMEHTAJIbHBIE 3aKOHBI U
TEOPUH XUMHUHU, OCBOEHHUE S3bIKa HAyKW, YCBOEGHHE U IIOHMMaHUE
CYIIHOCTH JIOCTYHHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOrO XapakTepa,
O3HAaKOMJICHUE C UICTOPUEH UX Pa3BUTHUS U CTAHOBIICHUS,

e (dopmHpoBaHME U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOoJax
MO3HAHUS BEIIECTB M XHMHYECKUX pEeaKIuil, HEOOXOIUMBIX s
NpUOOpPETEHUs YMEHUW OPUEHTUPOBATbCI B MHPE BEIIECTB U
XUMHUYECKUX SIBIIEHUH, UMEIOIIUX MECTO B MPUPOAE, B MPAKTUUECKON U
IIOBCEIHEBHOM KM3HU;

e pa3BUTHE YMEHUM UM CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOAEHUEM U OOBSICHEHMEM  XHMMHUYECKOrO0  JKCIIEPUMEHTA,
cOOJIF0ICHUEM TMPaBWI 0€30MacCHOTO 0OpAIlEHHS C BEIIECTBaAMHU.

Hapsiny ¢ 3TuM, conepkaTellbHAas XapaKTEpUCTUKA Lened W 3aj1ad
U3Y4YEHUs MpeaMeTa B IPOrpaMMe MO XMMHUHU YTOYHEHA U CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH MPHOPUTETAMH B CHCTEME CpPEIHEro O0OIero
oOpazoBanusi. CerofHsi B MpenolaBaHu XUMUU B OOJIbIIEH CTENEHU OTAAETCS
OpEeANnoOYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTE  COAepKaHud  OOydeHws,
OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIIYCKHUKAa 00I1€00pa30BaTeIbHON
OpraHu3alliM, BIIAJICIONMIETO HE HAOOpOM 3HaHWW, a (YHKIIMOHAIBHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHHUSIMU aKTUBHOTO MOJTYYEHUS 3HAHUI
U IPUMEHEHUS UX B pEabHOM KU3HM JIJIsl pEIlIeHUs MPAKTUYECKHUX 3a/1ay.

B cBsI3u ¢ 3TUM npuU U3Yy4YEHHM MpeAMeTa «XUMHUSD» JIOMUHHUpPYIOIIee
3HaYeHHUe MPUOOPETAIOT TaKKUE LENH U 3341, KaK:



ajanrtanys oOydJaromuXcsli K YCIOBHSIM JUHAMHUYHO pPa3BUBAIOIIETOCS
Mupa, (GOpMHUPOBAHUE HWHTEIICKTYyallbHO PAa3BUTONW JMYHOCTH, TOTOBOH K
caMo00pa3oBaHUIO0,  COTPYAHMYECTBY,  CAMOCTOSITEIBHOMY  MPHUHSITHIO
IPAMOTHBIX PEIIEHUH B KOHKPETHBIX J>KH3HEHHBIX CHUTYaIlUSX, CBS3AHHBIX C
BEIICCTBAMH U UX IPUMCHEHHUEM;

dopMupoBaHHe Yy OOYYarOIIMXCS KIIFOYEBBIX HABBIKOB (KIIOYCBBIX
KOMIIETEHIIN), MMEIOMINX YHHMBEpPCAIbHOE 3HAYCHHE ISl Pa3UYHBIX BHJIOB
NEATEeNIbHOCTU:  pelleHus mpoOjeM, TOUCKa, aHaiu3a U 00pabOTKH
uHpOpMallK, HEOOXOAWMBIX MJii TPUOOPETEHHUs OIbITa JACeSTeNbHOCTH,
KOTOpas 3aHMMaeT Ba)KHOE MECTO B MO3HAHMM XMMHH, a TaKXKe JIJISi OIEHKU C
MO3UIMKA JKOJIOTUYECKOW O€30MacHOCTH XapakTepa BIHUSHUS BELIECTB H
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPEY;

pa3BUTHE TMO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEW O0y4aromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TPHOOPETaTh
HOBBIC 3HAHUS MO XMMUU B COOTBETCTBUU C >KHU3HEHHBIMU TOTPEOHOCTIMH,
UCIIOJIb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHBIE TEXHOJIOTHHU [IJIsi TIOUCKA U
aHanu3a Y4yeOHOM U  HAYYHO-TIONMYJISIPHOM HMH(POPMALMH  XUMHUYECKOTO
COJIepKaHus;

dbopMHpOBaHME U pa3BUTHE Yy OOYYAIOIIUXCS aCCOIMATUBHOTO U
JIOTUYECKOTO MBIIIIEHUs, HAOJI0IaTebHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpBIE OCOOCHHO HEOOXOIWMBI, B YACTHOCTH, MpH IUIAHUPOBAHUH U
MPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHWE y OOydalIMuXcid YOEXKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIPaBJICHHOCTH XUMUH, €€ BAXHOW POJU B PEIICHUM TIIO0ATBHBIX MPOOIIeM
paloHaIbHOIO MPUPOAOIIOJIb30BAHNUS, TOTIOJHEHHS IHEPIETUUECKUX PECYPCOB
M COXpaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH
OepeXHOTO OTHOIIEHUS K TPHPOJE H CBOEMY 3/J0pPOBBIO, a TakKkKe
MPUOOPETEHHST OMbITA HWCIIOJIB30BAHUS TOJMYYEHHBIX 3HAHUN IS TPUHATUS
IPaMOTHBIX PEIICHUI B CUTYallUsIX, CBA3aHHBIX C XUMHUYECKUMU SIBIICHUSIMH.

B yueOHOM miaHe cpemHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHSD)
0a30BOro0 ypOBHS BXOAWT B COCTaB TNpeamMeTHoW oOmactu «EcTecTBeHHO-
Hay4YHBIC TIPEIMETHI».

OOmiee uMcno 4yacoB, OTBEACHHBIX ISl M3Yy4YEHHUS XUMHHU, Ha 0a30BOM
YpOBHE cpeaHero obmiero oopa3oBanusi, coctaBisieT 68 yacos: B 10 kiacce — 34
yaca (1 gac B Henento), B 11 kinacce — 34 gaca (1 yac B HeZelo).



COIEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHuyecKko XUMHUU: €€ BOBHUKHOBEHHE, PA3BUTHE U 3HAUEHUE
B NOJIYYCHUH HOBBIX BEIIECTB U MaTepHaoOB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHHUS. CTPYKTYpHBIE
(opMyJibl OpraHn4YecKux BelecTB. ['omosorusi, nzomepus. XuMudeckas CBS3b
B OPraHUYECKHUX COECIMHEHUSX — OJMHAPHBIC U KPATHBIE CBA3H.

[IpeacraBnenre 0  KilaccU(UKAUMKM  OpPraHUYECKUX  BEIIECTB.
HomenknaTypa opraHuueckux COeAMHEHUN (CUCTEMATUUeCKas) U TPUBUAJILHBIE
Ha3BaHUs BAKHEUIIUX MPEACTABUTEINICH KJIACCOB OPTAHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpa3lamMu OpraHMYECKHX BEIIECTB M MaTepuaiaMu Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJI OPraHMYECKHX BEILECTB, HAOIIOJECHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BEIIECTB IPU HarpeBaHUH (IUIaBJIEHUE, OOYIJIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTHMYECKUU psAn. MeTtaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJIKAaHOB: (PU3MYECKHEe M XUMUYECKHE CBOMICTBA
(peakuuu 3aMelleHUs U TOPEHUs), HaXOXKACHUE B MPUPOJE, MOIYYEHHE U
IPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUI pAl. DTUJIIEH U MPONUIIEH
— OpOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3NUYECKHUE U XUMHUYECKUE CBOICTBA
(peakuuu TUOPUPOBAHUA, TATOTEHUPOBAHUSA, TUIApaTallMd, OKUCIEHUS H
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaauensl: OytanueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHUE CBOICTBA (peaxums MOJIMMEPU3aIUN). [Tony4yeHue
CUHTETUYECKOTO KaydyKa U PE3UHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH psI.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJIKHHOB: COCTaB, CTPOEHUE,
¢usznyeckue U XMMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMS,
raJIOT€HUPOBAHHUS, TUAPATALINN, TOPEHUS ), IOJTYUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocrtaB, cTpoeHue, GU3HMUECKUE U XUMUYECKHE CBOWCTBA
(peakuu TaJoreHUpPOBAaHUS W HUTPOBAHMS), MOIYYEHUE U NPUMEHEHHE.



Tonyon: cocmae, cmpoenue, usuyeckue u Xumuueckue ceoucmea (peaxyuu
2aN102eHUPOBAHUST U HUMPOBAHUS), NOJYYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTHuYecKkasi CBA3b MEXIY YIVIEBOJOPOJAMH, NPUHAJICKAIUMH K
Pa3IMYHBIM KJIACCAM.

[IpyuponHble MCTOYHHMKH YIJIEBOAOPOAOB. IIpUpOaHBINA ra3 W MOIyTHBIE
HedTanbie Ta3bl. HegTh u e€ npoucxoxaenue. Criocodbl nepepadboTku HedTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUN, KaTAIUTHYECKHil), muponn3. [IpomyKThl
nepepaboOTKu HEPTH, MX NPUMEHEHHE B MPOMBILUIEHHOCTH W B OBITY.
KameHHbIii yroias 1 IpOAYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpasliaMy IIJJacTMacC, KAay4yKOB M PE3HHbI, KOJUIEKLUU
«Hedbtp» u «Yrojb», MOJCIMPOBAHUE MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKON pabOThI: MOIyYEHUE
ATUJIEHA U U3yYEHHE €r0 CBOWCTB.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HKCXOJHOTO BEIIECTBA WJM MPOAYKTa PEAKUUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WIH MPOIYKTOB
peaKIum).

Kuciaopoacoaepxxamme opranudeckue COeJHHECHUS

[IpenenbHble OAHOATOMHBIE CIOHMPTHI. METaHOA W ATAHOJ: CTPOCHHE,
(¢u3nueckue M XUMHUYECKHME CBOMCTBA (peakiUu C aKTHUBHBIMM METaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMpPUMEHEHHE. BOJOpOaHbBIE CBS3M MEXKIY
MOJIEKYJIaMHU CITUPTOB. /[elicTBHE MEeTaHOa U 3TaHOJIa HA OPraHNU3M YeJIOBEKa.

MHoOroaromMHble CIHAPTHL. OTWICHIVIMKOJIb W TJIMLEPUH: CTPOCHMUE,
¢u3nueckue M XHMHYECKHE CBOMCTBa (B3aMMOJICWCTBHE CO UICIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklds Ha MHOTOaTOMHbIE cupThl). JleiicTBue Ha
opraHu3M uenoBeka. [ [pumeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

@®eHod: CTpOEHHE MOJEKYJbl, (U3MUECKHMEe W XHMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [lpumenenue gpenona.

Anpnerupl U kemowsi. DopManpaerui, aleTadbIETHA: CTPOCHHE,
du3nueckrue U XMMUYECKUE CBOMCTBA (PeaklMyd OKUCIEHHUS U BOCCTAHOBJICHHUS,
Ka4eCTBEHHBIEC PEAKLINN), TIOJyYCHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpezeiibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCyCHAasi KUCJIOThI: CTPOEHUE, (PU3HUECKHE U XUMUUYECKHE CBOMCTBA (CBOICTRBA,
olOmme [ Kiacca KUCIOT, peakius dSTepuduKaluu), TM[OJy4YeHUe U
npuMeHeHue. CTeapuHOBasi U OJICMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BHICIIUX



KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE JIEUCTBUE.

Crnoxubie >QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxubix  d¢pupoB. Kupsl. T'mapomus xupo. IlpumeHnenue KHUPOB.
buonornueckas posip KUpPOB.

VYrneBoapl: cocraB, KiaccupuKkauus —yrieBogoB (MOHO-, JH- U
nonucaxapunasl). [roko3a — mpocTedimmii MoHOcaxapuja: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, GU3NUECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
runpokcunom meau(ll), okucnenne aMMuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OPOKEHUE TIIIOKO3bl), HAXOXKACHUE B MPUPOJIE, IPUMEHEHUE,
ouonoruyeckas poib. otocunTe3. PpyKTO3a KAaK U30MEP IITFOKO3BI.

Kpaxman u nemntono3a kak npupoaHbie nonumepsl. CTpoeHHe KpaxMaia u
Heurono3bl.  PU3HUECKME W XMMHUYECKHME CBOWCTBA Kpaxmayia (THUAPOJIH3,
KayeCTBEHHAsI pEaKLus C HOJOM).

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
poBeJeHUE, HAOIIOACHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIMPTOB, KAUECTBEHHbIE PEAKLUH OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcusioM meau(Il)), MHOrOaTOMHBIX CIHUPTOB (B3aUMOJCHCTBUE TIIMIIEPUHA C
runpokcunom Mmeau(ll)), anpaernoB (OKHCIEHHE aMMHUAYHBIM pPAacTBOPOM
okcuga cepedpa(l) u rumpoxcumpom memu(ll), B3aumopeicTBue kpaxmana ¢
MO/IOM), TPOBEIAEHUE MPAKTHUECKOW pabOThl: CBOMCTBA pPACTBOpPA YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3anaum.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKUUU I10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WM MPOIYKTOB
peakIun).

A3oTrcoaeprkalue oOpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI ~ Kak  aM(pOTepHblE  OpPraHUYECKUE  COCAMHEHUS.
@u3znyeckre U XMMUYECKHME CBOMCTBA aMUHOKHCIOT (Ha MpUMEpPE TIMLUHA).
buonornuyeckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak mpupojHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. lepBuynas,
BTOpUYHASI U TPETHYHAsI CTPYKTypa OeNkoB. XMMHYECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIC peakluy Ha OeJKu.

OKCnepruMeHTAIbHbBIE METOAbl U3Yy4YEHHUs BEIIECTB U WX MPEBPALLCHUN:
HAOJIIOICHUE U OINMCAaHWE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OeIKOB
IPY HArpeBaHUU, [IBETHBIE pEaKIMU OEIKOB.

BbicokoMouieKyJIsIpHBIE COeIMHEHUSI



OCHOBHBIE TIOHATHS XMMHHM  BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHMMA:
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTEIEHb INOJMMEPU3ALMH, CPEIHSI
MoJieKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCAMHEHNN — TOJIMMEPHU3ALMS U TTOJIMKOHICHCALINS.

OKCIEpUMEHTAIBHBIE METOABI HW3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HAaKOMJIEHHE C o00pa3llaMM MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peasmszannst MeXNpeIMETHBIX CBA3CH NPU H3YYCHUH OPraHUYECKOU
xumud B 10 Kimacce OCYIIECTBIISIETCS 4Yepe3 HCIIOJIb30BAaHUE KakK OOIIMX
€CTECTBCHHO-HAYYHBIX [OHATUN, TaK W IOHATUH, SBIAIOLIUXCSA CUCTEMHBIMU
JUISL OTZIEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4yHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHs, aHalIW3, CUHTE3, Kiaccuukaius, NepUOAUYHOCTD,
HaOJII0/IEHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®usuka: wmarepus, DOSHEpPrus, Macca, aToM, OJJEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHUE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSL.

buonorus: knerka, opranusM, ouocgepa, oOMEH BEUIECTB B OpPraHU3ME,
(oTrocuHTE3, OMOJIOrMYECKH aKTHBHBIE BellecTBa (OENKH, YIIeBOJbI, >KUPBHI,
(hepMEeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAEMbIE,
TOIJIMBO, PECYPCHI.

TexHoyorus: NUIIEBbIE IPOAYKTBI, OCHOBBI PAlMOHAIBHOIO ITUTAHMA,
MOIOIIIME CPELCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IPENApPaThl, MaTEPUAIIbI
13 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHHU

XAMUYECKHN DIEMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTUUYeCKUe YPOBHH, MIOAYPOBHU. ATOMHbIE OpOHUTANIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacmpeielieHHs dJISKTPOHOB 10 OPOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYPAIIHS aTOMOB.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XMUMHUYECKUX
snemenTtoB JI. WM. MenaeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H



Ilepuoanyeckoit cucreMbl xumuuyeckux diemeHToB JI. WM. Menneneesa ¢
COBPEMEHHOW TEOpUEH CTPOECHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBONCTB XMMHUYECKUX 3JIEMEHTOB W 0Opa3yeMbIX WMHU TPOCTBIX U CIOKHBIX
BEIIECTB N0 Tpynmnam M MepuoiaM. 3HAUYCHHE NEPUOJUYECKOTO 3aKOHA B
Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XHUMHUYECKAs] CBS3b. BHABI XHUMHYECKOW CBS3U
(xoBanieHTHasl HEMOJSAPHAs U NOJIAPHAs, HOHHAs, MeTallInyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHONM XUMHUYECKOH CBsi3M (OOMEHHBI W JTOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DIEKTPOOTPULIATEIIBHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa MOJIEKYJSIPHOTO ¥ HEMOJIEKYJSIDHOTO CTPOCHMS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBHCHUMOCTBh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKY.

[TonsTe 0 nucnepcHbIX cucTteMax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J1 BELECTBA B pacTBOPE.

Knaccudukanus  Heopranmyeckux  coeauHeHuid.  HomeHkmarypa
HEOPTaHUYECKUX BEHIECTB. | €HeTHYeCKas CBsSI3b HEOPTaHWYECKUX BEILECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIACCaM.

Xumnueckas peakuus. Krnaccudukanus XUMHUYECKHX peakuuid B
HEOPraHMYECKON U OPraHUYeCKON XMMHUU. 3aKOH COXPAHEHHSI MacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUHU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT PAa3JIM4YHBIX (PAKTOPOB.
OOpatumble peakuuu. XUMUYecKoe paBHOBecue. DaKTOphI, BIHSIONIME Ha
COCTOsSIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektposutuyeckas nuccoruanus. CUiIbHbIE W CIa0ble AJIEKTPOJUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KUCIIAsl, HEUTPAJIbHAS, IEJIOYHAS.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUsI BEIIECTB M UX IPEBPALICHUI:
nemoHcTpanus tadbsmmi «lleproguyeckas cucremMa XUMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yuyeHue MOJIEICH KPUCTALTNIECKUX PEMIETOK, HAOII0ICHUE
U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX W JIADOPATOPHBIX OMNBITOB (pa3yioKeHHUE
NEPOKCHJIa BOAOPOAA B MPHUCYTCTBUU KaTaau3aTopa, OIPEAECIEHUE CPElbl
pacTBOPOB BELIECTB C IIOMOIIBK) YHUBEPCAJIBHOTO WHAWKATOPA, PpPEaKIuu
MOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pazmudHbIX
(aKkTOpOB Ha CKOPOCTh XUMHUYECKOU PEAKIINN.

PacuéTnrblie 3amaun.



Pacuétel 10 ypaBHEHHSM XUMHYECKMX pEaKIMid, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, paCUYETHI C MCMOJIb30BAHUEM TOHSTUS «MaccoBas
JTOJIS BEILIECTBaY.

Heopranuyeckasi xumms

Hemeranmnel. Ilonoxkenne HemerammioB B Ilepuoguueckont cucreme
xuMuueckux anemeHToB JI. M. MenzaeneeBa 1 0COOCHHOCTH CTPOCHHUSI aTOMOB.
®u3nyecKkre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJa, cephl, pocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITUX HEMETAIJIOB (TaJOr€HOB, CEPBI, a30Ta,
docdhopa, yriepoga M KpEeMHHS) MU HUX  COCAUWHEHHH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIIOT, BOJOPOJIHBIX COSTMHEHHUN).

[IprMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne metaiutoB B [leprnoanueckoi cucteMe XUMHUYECKUAX
anementoB JI. U. MenneneeBa. OCOOGHHOCTH CTPOCHHS DJICKTPOHHBIX
00009eK aToMOB MeTajuioB. O0mue Guznueckue cBoiicTBa MeTaioB. CIUIaBbl
METAJIOB. DJIEKTPOXUMUYECKUN psii HATIPSHKEHUI METAJIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAIOB (HAaTpHM, Kaluid, KaJdbllUi,
MarHuiu, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAUHEHUH.

OO6rmue crnocoObl MoJydYeHus: MeTauioB. [IpruMeHeHne MeTauioB B OBITY U
TEXHHKE.

DKCIEepUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB W UX MPEBPAIICHUI:
M3yUYCHHE KOJUICKIIUU «MeTallibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEILICHUE
AKCIEPUMEHTANIbHBIX 3a/1a4, HAOJIOJCHUE U ONMUCAHHUE JEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aUMOJICHCTBHE THAPOKCHUIA  QIIOMHUHHS  C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, KA4eCTBEHHbIC PpEAKIUM Ha KaTHUOHBI
METAJLJIOB).

Pacuétnbie 3amaun.

Pacuétel Macchl BeriecTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJHUYECTBY
BEIIECTBA, MAcce WM O00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacdy€Tsl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU
OJIHO M3 BELIECTB UMEET ITPUMECH.

XHUMHSA U )KH3Hb

Ponp xumum B 00ecrieueHHH SKOJOTHUCCKOM, YHEPTETHUYESCKON 1 MUIICBOM
0€30MacHOCTH, PA3BUTUU MEIUIUMHBL. [lOHATHE O HayYHBIX METO/JAX MMO3HAHUS
BEILIECTB U XUMUYECKUX PEaAKITUH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO
MOJTy4YE€HUS BAXKHEHIINX BEILIECTB.



YenoBeKk B MHpE BEIIECTB W MATEPUAIOB: BAXKHEUIIUE CTPOUTEIILHBIE
MaTepuasibl, KOHCTPYKLIMOHHBIE MaTepHaslbl, KpacKH, CTEKJIO, KepaMHKa,
MaTtepuaibl IS AIEKTPOHUKH, HAHOMATEpUabl, OPraHUYECKHE U MUHEPAIbHbBIE
yaoOpeHus.

XVMHSI M 3J0pPOBbE YEJIOBEKA: IPABHUIIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, IpaBuia OE30MACHOTO HCIOJIb30BAHUS INPENapaTroB ObITOBOM
XUMUH B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanmzamusi MeXnpeaMETHBIX CBA3€H MpH  HU3yuYeHUH OOIeld W
HEOpraHM4ecKo XuMHuM B 11 Kiacce ocCylIecTBIIETCS Yepe3 MCIOJIb30BAHUE
KaKk OOLIMX €CTECTBEHHO-HAYYHBIX IOHATUN, TaK U MOHITHUH, SIBIISIOIIUXCS
CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAyYHbIN (PaKT, TUIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, Kiaccu(puKaluus, NEePUOJUYHOCTb, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBIICHUE.

@uznka: marepus, 3HEpPrus, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEWUTPOH,
MOH, HW30TOI, paJuOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKU YpPOBEHb,
BELIECTBO, TE€JO, OOBEM, arperaTHOE COCTOSHUE BEIECTBA, (U3HUYECKUE
BEJIMYMHBI U €AUHULBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BUTAMUHBI, 0OMEH BELECTB B OPTraHU3ME.

['eorpadusi: MuHepanbl, TOpPHbIE TMOPOJbI, TOJE3HbBIE HCKOIAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMHUYECKas IIPOMBIIIEHHOCTB, METaJuTyprus,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHaJloB, CEBCKOXO3SIIICTBEHHOE
MIPOU3BOJICTBO, nuuieBas IPOMBIIIEHHOCTD, (bapmaneBTUUECKas
MIPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETUYECKUX IMPENnapaToB, MPOU3BOJICTBO
KOHCTPYKLMOHHBIX MaTepHaoB, AJIEKTPOHHAS IIPOMBIIIEHHOCTS,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
XM HA  BA3OBOM  VPOBHE CPEAHEI'O  OBIIETO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS
OoOy4JaronMMuUCss TPOrpaMM CpeaHero oOluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM ISt
pa3paboTKH MIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOTPaMM CPEIHETO OOIIEro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHH € CHUCTEMHO-ACSTEIBHOCTHBIM IIOJIXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJICTIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaXKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTA U CAMOOTNPEEICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMi 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOY4YaroIIMXCS PYKOBOJACTBOBATHCA B CBOEH
NEATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU LIEITOCTHOMN
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJU4Me TPABOCO3HAHMS HKOJOTMYECKOM KyJIbTYphl M CHOCOOHOCTH
CTaBUTh 1IN U CTPOUTH )KU3HECHHBIC TIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa «XUMUS» TOCTUTAIOTCS B
€IMHCTBE YYEOHOW W BOCIHTATEILHON JIEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U UJealaMl POCCUHUCKOIO IPaKIaHCKOTO OOIIeCTBa, MPUHSITHIMU B
oOllecTBE HOPMaMU U MpaBUJIaMU MOBEIEHUS, CIOCOOCTBYIOLIMMHU MPOIECCaM
CaMOIIO3HAHUs, CaMOPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUSl TMpeAMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOH JeATEIbHOCTH
00y4Jaronuxcst o peain3aluu MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIC
B YaCTU:

1) rpaxaaHCcKOro BOCIMTAHUS .



OCO3HaHMS  OOYYalOIIUMHCS CBOMX  KOHCTUTYIIMOHHBIX TIpaB |
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIOPSIKY;

MPEJCTABICHUSI O COIMAJIBHBIX HOpPMaxX M MPaBUJIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW HEATEIBbHOCTH MPH CO3JaHUU
y4eOHBIX MTPOCKTOB, PEIIEHUN YICOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIMTOJHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JOTUKY U
apryYMEHTBI JPYTUX MPU aHATU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHLHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

LHEHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XUMUM;

YBKEHUS K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOIO
MPUMEHEHHUSI XUMHWH, OCO3HAHUS TOTO, YTO JIOCTHKEHUSI HAYKH €CTh PE3yJIbTaT
JUTMTEIBHBIX HAOJIOJICHUM, KPOIOTIUBBIX SKCIIEPUMEHTAIBHBIX ITOHMCKOB,
MIOCTOSSHHOTO TPyJa YYEHBIX U TPAKTUKOB;

HMHTEpeca W TO3HABATEIbHBIX MOTHUBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanuze  uHGOpPMAMU O  TEPEAOBBIX  JOCTHIKEHUAX  COBPEMEHHOM
OTE€YECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIIGHMBATh CHUTyalldd, CBS3aHHbIE C XUMHUYECKUMHU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSACHh HA MOPAJIHHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAECHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHMUE TMOCIECACTBUNA ITHX
MOCTYTIKOB;

4) gpopmMupoBaHNs KYJbTYPbI 310POBbS:

MOHUMAHUS I[EHHOCTEH 370pOBOTO M 0Oe30macHoro obpasza >KW3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIFOICHUS TpaBwil 0€30MacHOTO OOpallleHUs C BEIIECTBAMU B OBITY,
MMOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIIBHOCTH,

MMOHMMAHUSl I1IEHHOCTHM TMPABUJ HHIAMBUAYAIBHOTO M KOJJIEKTHBHOIO
0€30I1acHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHMSI  TOCHAEACTBUM U HENPHUATHS  BPEAHBIX  MPUBBIYEK
(ynotpebiieHus ankorosi, HAPKOTUKOB, KypeHUs);



5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  y4€OHO-HCCIIEJOBATEIbCKON
NEeATEAbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW MW JAPYIHMX BHJIAX
NEeSATENbHOCTH;

YCTAHOBKM Ha aKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTHUUYECKUX 3aj]ad
COIIMAJIbHON HAIMpaBJIeHHOCTH (B paMKax CBOETo KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHUIO Mpodeccuil pa3auyHoro poja, B
TOM YHUCJIE HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUHU;

YBaXEHUA K Tpyay, JIOIAM Tpyda U pe3ylibTaraM TPYyIOBOH
NEATEINBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUAYAJIHHON TPaeKTOPHUH
oOpaszoBaHus, Oyayiied npodeccuu U peanuszaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U TTOTpeOHOCTEH O0IIECTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 1LI€TIECO00PA3HOTO OTHOIICHUS K MPUPOJAE, KaK UCTOUHUKY
CYILIECTBOBAHMS KU3HU HA 3EMJIE;

MOHUMAaHUsS TI00aJBbHOr0 XapaKTepa 3KOJOTMYECKHX MpOOJeM, BIUSHHUS
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIBI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSL JOCTIKEHUNW XUMUU IS
pelIeHs: BONPOCOB PALIMOHATILHOTO IPUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATUS JECUCTBHM, NPUHOCIIIMX BpEI OKPYKAOIIECH
MPUPOJHON Cpesie, YMEHHs TPOTHO3MPOBATh HEOIArONMPUATHBIE SKOJIOTMYECKUE
MOCJIEICTBUSA MPEAPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJu4usi Pa3BUTOrO0 HKOJOTHMYECKOTO  MBIIUICHHS, HSKOJOTHYECKON
KYJbTYpbl, OIbITA AEATEIBHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B TO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
IIPAKTUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO TMPOTUBOCTOSITH HWICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNMU(UKN XUMUW KaK HayKd, OCO3HAaHHS €€ pOJu B
(GbopMHpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
IpeCTaBIICHUs 00 OKPYXalollleM MUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MpPOoOJEM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;



yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTHM XHUMHH JJIi  COBPEMEHHOM
UMBWIN3aIUHA: B €€ T'yMaHUCTUYECKON HANPABIECHHOCTH W BaXXHOU pOJIM B
CO37JaHUU HOBOW 0a3bl MaTEePUATBHOW KYJIBTYpPBI, PCIICHUU TJIOOATBHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
NUIIEBOM M DKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
00ecreyeHnr YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJ0T0 4JeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHUSI CYIIHOCTA METOJ0B
MMO3HAHUS, HWCIOJL3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalu3a U OOBICHEHUS SIBICHHI
OKPY’KAIOLIEr0 MHUpa W MPOUCXOAAIINX B HEM HM3MEHEHUH, YMEHUS N€NaTh
000CHOBaHHBIE 3aKJIIOYEHMS] HA OCHOBE HAY4YHBIX (DAaKTOB U MMEIOIINXCS
JAHHBIX C IEJIBIO MOTYyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO MCMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN AESTEIbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTM K HENPEPhIBHOMY OOpa3OBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHUM 1O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSAM  Tpyla B  pasluyHbIX  cdepax
npoheCCUOHAIBHOM JIeSITETLHOCTH.

METAITPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOCHMSI YUEOHOro mpenMera «XuMHs»
Ha YPOBHE CpeJIHEro oOuiero o0pa3oBaHus BKIIOYAIOT:

3HaUMMble 1 (QOPMHUPOBAHMUS ~ MHUPOBO33PEHUA  O0yYaroIuXcs
MEKIUCLIUTUTMHAPHBIE (MeXMIpeaMETHBIE) oOLIEHayYHbIE MTOHSATHS,
OTpaXXarolllie IeJIOCTHOCTh HAay4YHON KapTUHBI MUpAa U CIEUU(PUKY METOJO0B
MO3HAHHS, MCIOJBb3YEMBIX B ECTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (pakT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEJOBaHUE, HAONIOACHHUE, H3MEpPEHHE,
AKCIIEPUMEHT U APYTHE);

YHUBEpCAJIbHBIE yueOHbIe NENUCTBUS (mo3HaBaTEIbHBIE,
KOMMYHHMKaTHUBHbIE, DPETyJSATUBHBIE), oOecreuynBaionye (QopMUpOBaHUE
(YyHKUIMOHATBHOW FPAMOTHOCTH M COLUATIBHON KOMIIETEHIIMU O0YyYaIOIINXCS;

CIIOCOOHOCTB oOyuaronmxcs UCIIOJIb30BAaTh OCBOCHHbIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W  YHHBEPCAJIbHBIE
yueOHbIE JCHCTBHS B IO3HABATEILHON U COLMATIBHON MPAKTHKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHUE YHUBEPCATbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMM, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JICCTBUSIMU.

OBiageHne  YHUBEPCAJbLHBIMH  Y4YeOHBIMH  TO3HABATEJILHBIMU
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSATENbHO  (OopMyJIMpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENEeNATh LU JEATeIbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUHM HX
JTOCTU)KCHUS, COOTHOCUTH PpE3yJIbTaThl JESATEIBHOCTH C IOCTaBJICHHBIMU
LEIISIMU;

HCIIOJB30BaTh MIPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTePHbIE MPU3HAKK MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHS JJI1 O0BSICHEHUS OTACIIBHBIX (DAaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS M KPUTEPUU IS KiaccH(pUKAIMKA BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY H3YyYaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE paCCYXXKICHUS (MHAYKTUBHBIC, IEIYKTHUBHBIC, IO
aQHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PacCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MPUMEHATh B MPOIECCE  TO3HAHUS, HCMOJb3yeMble B  XUMHUU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, TNPeoOpa3oBBIBAaTh  MOJCIbHBIC
NPEJICTABICHUS — XMMHUYECKUM 3HaK (CUMBOJI) »JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYECKOW pEaKUMH — TMPU PEHICHUU YYEOHBIX
MO3HABATEJbHBIX W MPAKTUYECKUX 3aj]layu, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MPEJCTABICHUS IS BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HaYyYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
pEeaKLHnii;

dbopMmynupoBaTh €M W 33Jadyd  WCCIEOBAHUS, HCIOJIh30BaTh
MOCTABJICHHBIC M CaMOCTOSITEIPHO C(OPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHU;

BJIQJIETh HABBIKAMHM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U TPOBEICHUS
VYCHHUYECKUX OKCIICPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HaOIIOJaTh 3a



XOJOM  TIIpoliecca, CaMOCTOSITEIBHO — IIPOrHO3MPOBAaTh €ro  pe3ysbTar,
(GopMynupoBath 0000IIEHUS W BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTHU
pE3yNbTaTOB UCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAEIIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKONW HCCIIEIOBATENIbCKOM U MPOEKTHOM
JESTENIbHOCTH, NPOSBIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIEHOMY
IIOMCKY METOJIOB PELICHHs IMPAKTUYECKUX 3a7ad, NPUMEHEHUIO Pa3IuUYHBIX
METO/0B IMO3HAHMUS.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATbCS B pPAa3IMUHBIX MCTOYHMKAX HHPopManuu (Hay4yHO-
HOMYJIApHasl JIMTEpaTypa XHMUYECKOTO COJEP)KaHUs, CIPABOYHBbIE IMOCOOMS,
pecypcbl MHTepHeTa), aHaIM3UpOBaTh HHPOPMALIUIO PA3IUYHBIX BUJIOB U POopM
MPEACTABICHUS,  KPUTHYECKH  OLICHMBaTh €€  JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

(opMyIUpPOBATH 3aPOCHl U IPUMEHATH Pa3IMUHbIE METOAbI IPU ITOUCKE U
orOope wuHpoOpMalMU, HEOOXOAMMOM JMJisi BBINOJHEHUS YYEOHBIX 3aaay
OIPENICIIEHHOTO TUIIA;

pUOOpETaTh ONBIT MCIOJIB30BAHUS UH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMY MpEACTaBICHUS
uHpopmanuu (cxembl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KauyeCTBE CpeAcTBa MpU paboTe ¢
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyueckue u
MaTeMaTU4YeCKue) 3HAKM W CHUMBOJBL,  ¢GopMynbl, aOOpeBUATYpHI,
HOMEHKJIaTypYy;

UCIIOJIb30BaTh W MPEeoO0pa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBiaseHue yHMBEPCAJIbHBIMM KOMMYHMKATHBHBIMH 1CHCTBUAMMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOH TEeMbl B XOJ€ IUaliora
W/WIM TUCKYCCUH, BBICKa3bIBaTh HJIeH, (OPMYJIMPOBATh CBOU MPEATIOKEHUS
OTHOCHUTEJIBLHO BBIIOIHEHUS MPEJI0KEHHOH 3a1auH;

BBICTYIIATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBLHOU J1€ATEIBbHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAaMHU IPHU
BBIMIOJJHEHUH XUMHUYECKOrO SKCIIEPUMEHTa, MpaKkTUYecKod paboThl 10
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaM3allii yueOHOTO IPOEKTa U
(GbopMyIHpOBaTHh BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIACOBAHMSI MO3UIIMH B X0J1€ 00CYXICHUS 1 00MEHAa MHEHUSIMH.

OBiaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH AeHCTBUSMMU:



CaMOCTOATENIBHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
NEeATEIbHOCTh, ONpenessis €€ LeNM W 3aJadd, KOHTPOJIMPOBAaTbH U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpeiaraéMblii alropuT™M JEHCTBUUA MpPHU
BBITIOJTHEHUH YYE€OHBIX M HCCIENIOBATEIbCKUX 3a]a4, BbIOMpaTh Hauboiiee
3¢ (deKTUBHBIA CcOCO0 UX pElIeHUs C Y4ETOM IMOJIYYEHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIATh  CaMOKOHTPOJIb  CBOCM  ACATENBHOCTHM HA  OCHOBE
CaMOaHaJIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHudeckas XUMUS»
OTpaXaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUA O XUMHYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, POJIM XUMHUU B TIO3HAHUU SBJICHUM
NpUPOALI, B (OPMHUPOBAHWM MBIIIICHUS ¥ KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIMMOW ISl PEIICHUS MPAKTHYECKHUX
3alad U DKOJIOTMUECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
IIPUPOJTHOM CpEIIE;

BIIQJICHUE CHCTEMON XMMHUYECKHX 3HAaHWHA, KOTOpas BKIIFOYAECT:
OCHOBOITOJIATAIOIINAE TIOHATHS (XUMUYECKHHA DJIEMEHT, aTOM, JJICKTPOHHAs
o0omoyka aTroma, MOJIEKYyJia, BaJICHTHOCTh, JJICKTPOOTPUIIATCIHLHOCTD,
XUMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BEépHyTas M COKpaIEHHAas),
MOJIb, MOJISIpHAasl ~ Macca, MOJSIPHBIA  00BEM,  YIJIEPOIHBINA  CKEJeT,
GyHKIIMOHATBHAS TPyNIa, paJuKan, HW30MEpHs,, U30MEPhl, TOMOJOTHYCCKUN
pSAI, TOMOJIOTH, YTJIEBOJOPOJBI, KHUCIOPOA M a30TCOMASpKAIINE COCAUHEHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHUS);
TEOPUU M 3aKOHBI (TEOpHsl CTPOSHHUS OopraHndeckux BemiectB A. M. bytneposa,
3aKOH COXPAHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUMA S3BIK
XUMUHU; MHPOBO33PECHUYCCKHE 3HAHUWSA, JICKAIINe B OCHOBE ITOHMMaHHS
NPUYUHHOCTH W CHUCTEMHOCTH XHMHYCCKUX SBJICHUH, (DAKTOIIOTHUCCKHUEC
CBEJICHUS O CBOWCTBAaX, COCTaBe, MOJYYCHHUH W OE€30MaCHOM HCIOJIb30BAHUU
BOKHEUIITNX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATETHLHOCTH
YeII0BEKa;



c(OpPMUPOBAHHOCTh YMEHUI BBISIBISTh XapaKTEpHbIE NMPU3HAKU MOHSTUH,
YCTaHABJIMBATh MX B3aUMOCB3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIHUE IOHATHUSA
IIPU ONHUCAHUH COCTaBa, CTPOEHHUS U MPEBPAIICHUI OPraHMYECKUX COCANHEHU;

c(hOpMUPOBAHHOCTh YMEHUH HCMOIB30BaTh XUMUUYECKYIO CUMBOJIUKY JIJIs
COCTaBJICHUS] MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHON)
(GopMysl OpPraHMYECKMX BEIIECTB M YPAaBHEHUN XHUMUYECKUX pEaKIuil,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHMYECKHUX BEIIECTB IS MILTIOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABINBATH MPUHAIIICKHOCTh U3yUEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIPEACIEHHOMY
KJIacCcy/Tpynmne COeAMHEHUN (YIJIeBOAOPOIbl, KUCIOPOJ M a30TCoAepIKallue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI), JaBaTh MM Ha3BaHUSA IO
cucrtematnyeckoi HomeHknatype (IUPAC), a Takke npUBOJIUTH TPUBUAIBHBIE
Ha3BaHUS OTIEIbHBIX OPraHUYECKUX BELIECTB (ITUJIEH, MPOIUJIEH, aleTHIIEH,
STUJICHTJIMKOJb, TIMLIEPUH, PEHOI, (opMabAEru, aleTanbIeru1, MypaBbUHas
KHCJIOTa, YKCYCHas KHCJIOTA, OJICMHOBAas KHCJIOTa, CTEApUHOBAsl KHCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTI0JI03a, TIIUIKH);

c()OPMUPOBAHHOCTh YMEHHS OIpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpPraHUYECKUX COEAMHEHUAX (OAUHAPHBIE U KPaTHbIE);

c(OPMUPOBAHHOCTh YMEHUS HPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS
opranudeckux BemectB A. M. byrtiepoBa misi OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MACChI
BELIECTB;

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh COCTaB, CTPOCHHE,
(¢u3nyeckue U XUMUYECKUE CBOMCTBA TUIWYHBIX MPEACTABUTENECH PA3IUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, YTWJIECH, NPOIUJIEH, AlleTUJIEH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, 3TAHOJI, YTUJICHTJIUKOJb,
rIIMUEpHH, (GEeHoJI, alleTalbAeru1, MypaBbuHasi U YKCyCHasi KUCJIOThI, TJIIOKO3a,
Kpaxmaji,  LeJUIIJIO3a, AaMHUHOYKCYCHas  KHCJIOTa),  WUIIOCTPUPOBATh
FEHETUYECKYI0 CBSI3b MEXKJYy HUMH YPAaBHEHUSMH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTH yMEHUs XapaKTEepHU30BaTh MCTOYHUKHU
YIIEBOJIOPOAHOTO ChIpbsl (HE(Th, NPUPOAHBIA Ta3, Yroib), CHOCOOBI HX
nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE MTPOTyKTOB MepepadoTKH;

c(OpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WA MPOAYKTa
peaklMu MO W3BECTHBIM Macce, O0BbEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX
BEILECTB UJIM MPOAYKTOB PEAKIUN);



c(OPMUPOBAHHOCTh YMEHUW BIAJETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX Hay4YHOI'0 MIO3HAHUS, UCIIONb3YEMBIX B XUMHUH IIPU U3YUCHUH BEILECTB
M XMUMHYECKUX  SABJICHHA  (HAOJIOJECHHE, HW3MEPEHHE, SKCIEPUMEHT,
MOJICJIUPOBAHUE), MCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHME 3HAHUSA IS
OPUHATUSA PEUICHUM B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C
BEILECTBAMHU U UX IIPUMECHEHUEM;

chOpPMUPOBAHHOCTh ~YMEHHUH  COONIONATh  MpaBuja  TMOJB30BaHUS
XUMHUYECKON MOCYAOM M JTa0OpaTOpPHBIM OOOPYIOBAaHHWEM, a TAKXKE IpPaBHIIA
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO
71a00PATOPHBIX XUMUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATb M BBINOJHITH XUMUYECKUH
AKCIIEPUMEHT (IIPEBpAIllCHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYeHUE OTUJIEHA W HW3YYEHUE €ro CBOMCTB, KAauye€CTBEHHBIC pPEAKIUU
OpPraHMYECKUX BEILECTB, JEHaTypaluss OENKOB NpH HAarpeBaHWU, LIBETHbHIE
peakuuu OEIKOB) B COOTBETCTBUU C IpaBUJIAaMU TEXHUKHU O€30IaCHOCTH NpHU
oOpallleHuu ¢ BEUIECTBAMHM M JIaDOpaTOPHBIM OOOPYJOBAHHUEM, IPENCTABIATH
pe3ynbTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (HOpMyIUpOBaTh BBIBOJBI HAa OCHOBE 3TUX
pE3yNbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XMUMHUYECKYIO
nH(pOpMaIMIO, TMOIy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEICTBa MAacCOBOM
uHpopmanuu, UaTEpHET U IPYTUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJia  HKOJOTUYECKHU
11€JIECO00PA3HOTO MOBEACHUSI B OBITY U TPYAOBOM NEATENbHOCTH B IIENIAX
COXPaHEHUsS CBOETrO 370pPOBbS M OKPYXKarOUIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAacCHOCTb BO3JICHCTBUS HA JKMBBIE OPraHU3MbI ONPEACIIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokasarens [1/IK, mosicHATh Ha mpumepax crnocoObl
YMEHBUIEHUSI W NPEIOTBPAIICHHUS MX BPEJHOTO BO3JACHCTBHUS HA OPraHu3M
YEJIOBEKa;

U1 00YYaroIMIMXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBSI: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEILECTB U
XUMHUYECKHUX SIBJICHUI;

JUIA CIENbIX W CIa0OBUAAIIMX OOYy4YaloIIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTteMy oOo3Hauenuid JI.  bpaitng npns  3amucu
XUMUYECKUX HOpMyII.

11 KITACC



[IpeameTHbIe pe3ynbTaThl OCBOCHHS Kypca «OOmmas U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUN: O XHWMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHUpPA, POJIM XHMHUU B T[O3HAHUU SIBJICHUN
npupoAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€
(GYHKIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOW [JIsi PEIICHUS MPAKTHUYECKUX
3alad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOJHOM CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIIHME MOHATHS (XMMUYECKHIA 3JIEMEHT, aToM, M30ToII, S-, pP-, d-
AJIEKTPOHHBIE OpPOUTAM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, 3JICKTPOOTPUIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHYECKas
CBsI3b (KOBAJIEHTHAs, HOHHAs, METAJUIMUECKasi, BOJIOPOIHAS), KPUCTAIIMUECKAs
peleéTKa, TUIBl XUMHUYECKUX PEAKINI, pACTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIHTHI,
ANEKTPOIUTUYECKAS. IUCCOLMAUSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuy, XUMUYECKOE PaBHOBECHE); TEOPUH M 3aKOHBI (TEOpHUs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akon 1. . Menneneena,
3aKOH COXPAHEHMSI MACChl BEIIECTB, 3aKOH COXPAHCHUS M MPEBPAIICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHMS, JIEKAIME B OCHOBE NOHUMAaHHUS
MPUYUHHOCTA M CHUCTEMHOCTHM XUMHYECKUX SIBJICHUM, (HaKTOJIOTUYECKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJYYECHUU U OE30MACHOM HCIOJIb30BAHUU
BOKHEUIINX HEOPraHUYECKUX BEIICCTB B OBITY U MPAKTUUYECKOU JIEATCIBHOCTH
YEJI0BEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIISATH XapaKTEPHbIC MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS
MPU OMUMCAHUM HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAICHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY IS
coctaBieHusi GOpMyd BEMIECTB W ypaBHEHUH XHMHYECKUX PEaKIIHid,
cucrematniyeckytro HomeHkiarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BEIeCTB (yrapHbId ras, yrieKucbli ra3, aMMHUaKx,
raméHas U3BeCTh, HeTaII€Has U3BECTh, MUThEBAs COJa, MTUPUT U APYTHUE);

c(OPMHUPOBAHHOCT, YMEHUW OMNpPEACNATh BaJCHTHOCTh M CTENEHb
OKHCJICHHS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ
XUMUYECKON CBsI3M (KOBAJCHTHAs, MOHHAs, METAJJIMYecKas, BOJOPOJHAs) B
COCMHEHUSX, TUM KPUCTALIMYECKOM PpEMIETKH KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, HOHHAs, METAJTHYECKAs ), XapaKTep CPebl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUMN;



c(hOpMHPOBAHHOCTh yMEHUMN yCTaHaBJIMBATh MPUHAIIICKHOCTD
HEOPTraHWYECKUX BEIIECTB MO UX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIie
COCIMHEHHI (MPOCThIE€ BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCHJBI,
OCHOBaHUSI, KUCJIOTHI, aM(OTEPHBIEC THIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI NIEPUOJUYECKOTO 3aKOHA
H. W. MenngeneeBa W JAEMOHCTPUPOBATH €ro0  CHUCTEMATHU3UPYIOILYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (PYHKIIHH;

c(hOpPMUPOBAHHOCTh YMEHHMM XapaKTEPH30BaTh AIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepuoguueckoil cuctembl
xuMudeckux aementoB JI. M. MenneneeBa, UCHONB3ysl MOHATHS «s-, P-, d-
AJIEKTPOHHBIE ~ OpOUTANN»,  «IHEPreTUYECKUE  ypPOBHU»,  OOBACHATH
3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB XHUMHUYECKHX JJEMEHTOB U HUX
COEAMHEHNH MO nepuoaam u rpynnam llepuonndeckoin cucTeMbl XMMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapakTepu30BaTh (OMHUCHIBATh) OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKHX BEIIECTB PA3jIMYHBIX KJIACCOB,
MOATBEPKIATh CYHIECTBOBAHUE T€HETHUECKOW CBS3U MEX]y HEOPTaHUYECKHUMU
BEILIECTBAMH C IMOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHUS KJIacCU(PULIMPOBATh XUMUUYECKUE PEAKIIMU 110
Pa3IMYHBIM MPU3HAKaM (YHUCIY M COCTaBy PEarupyroluX BELIECTB, TEIUIOBOMY
2 deKTy peakiuu, I3BMEHEHUIO CTETICHEN OKUCIICHUS 2JIEMEHTOB, 00PaTUMOCTH
peaKIlMM, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTHh YMEHUMN COCTABJISTh YPABHEHMS PEAKUUN Pa3TUUHBIX
TUIOB, TIOJHBbIE M COKpAUIEHHbIE YpaBHEHUS pEaKIMid HOHHOTO OOMeEHa,
YUHUTBIBasl yCJIOBUS, TPU KOTOPBIX 3TU PEAKLIMH UAYT JO KOHIA;

c(OPMHUPOBAHHOCTh YMEHHUI MNPOBOAMTH PEAKIMH, MOATBEPKIAIOIINE
KAueCTBEHHBI COCTAaB PA3JIMYHBIX HEOPraHWYECKHUX BEILECTB, PACIO3HABAThH
ONBITHBIM  IyTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOAHBIX  PACTBOPAxX
HEOPraHWYECKHUX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHUU PpACKPBIBATH CYIIHOCTh OKHUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKUMUd TOCPEJACTBOM COCTABIEHUS 3JEKTPOHHOTO
OanaHca ATUX PEaKIINi;

c(hOPMHUPOBAHHOCTh  YMEHUW  OOBSICHATH  3aBUCUMOCTH  CKOPOCTH
XUMHUYECKON peaklud OT pa3iuuHbiX (PAKTOPOB; XapakTep CMEIIECHUs
XUMHUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3JAEHCTBUS (IPUHIUI
Jle lllaTense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHE MPOLECCHI,
JeXKallre B OCHOBE MPOMBIIIIEHHOTO MOJYYEHUsI CEPHOM KUCIOThI, aMMHaKa, a



TaKk)ke CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO MIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUKUCICHHS C UCIOIB30BAHUEM
MOHATHUSL «MAaccOBas 10JIsl BEMIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHHI Ta30B
Opy XUMHUYECKHX PEaKIUsAX, Macchl BeIIeCTBA WU O0bEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BeIllECTBa, Macce WIM O0O0bEMY OJIHOTO U3
YYacTBYIOIINX B PEAKIMU BEIIECTB, TEIUIOBOTO >(PQeKTa peakinuu Ha OCHOBE
3aKOHOB COXPAHEHMS MacChl BEILIECTB, TPEBPAILCHUS U COXPAHEHUS SHEPTUH;

chOpPMUPOBAHHOCTH ~ YMEHHUH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON MOCyn0H M J1abopaTOpHBIM OOOpYIOBaHUEM, a TAaKKE IpaBHUIIa
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU MO BBIIOJHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUHW IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUN
AKCIIEPUMEHT (pa3ioKeHHE NEPOKCHA BOJIOPOIA B IPUCYTCTBUU KaTaIn3aTopa,
ONpENEICHUE Cpelbl PACTBOPOB BELIECTB C IOMOULIBIO YHUBEPCAIBHOIO
UHAMKATOpa, BIMSHUE pAa3IMYHBIX (PAKTOPOB Ha CKOPOCTb XUMHYECKOH
peaKlMM, peakuud HMOHHOro OOMEHa, KAYECTBEHHBIE peakluuu Ha cyiabdart-,
KapOoHaT- M  XJOPUI-aHHUOHBI, HAa  KAaTHOH  aMMOHHs,  pEIICHHE
SKCIIEPUMEHTAJbHBIX 3aa4 no TeMaM «Mertamiby u «Hemeramne»y) B
COOTBETCTBUM C IMpaBWJIAMH TEXHMKH O€30MacHOCTH NpuU OOpallleHuu C
BELIECTBAMU M J1A0OPATOPHBIM OOOPYJOBAaHUEM, MPEACTABIATh PE3YJIbTAThI
XUMHUYECKOTO AKCIIEPUMEHTa B (OpME 3aluCH YPaBHEHHI COOTBETCTBYIOIIUX
peaxiuii 1 GOpMyIHUPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XMUMHUYECKYIO
UHPOpMAIMIO, MOJIY4YaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpeIcTBa MacCOBOM
KOMMYHHKAIU, UHTEpHET U APYTUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJa  HKOJOTUYECKHU
1eJIECO00PA3HOr0 MOBEACHUSI B OBITY U TPYAOBOM NEATENBHOCTH B IIEJIAX
COXPAHEHUsSI CBOETrO 370POBbS M OKPYKArOUIEH MPUPOIHONU Cpelbl, OCO3HABATH
OMACHOCTb BO3JCHCTBHS Ha HUBBIE OPTraHU3Mbl OMNPEICIEHHBIX BEIECTB,
noHumasi cmbica nokazatens I[IJIK, mMoscHAT, Ha mnpuMepax CHOCOOBI
YMEHBIIICHUSI W TPEAOTBPAICHUST WX BPEAHOTO BO3ACHCTBHS Ha OpPTaHU3M
YeJI0BeKa;

U1 00YYaroIMIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0OPOBBSI: YMEHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHUN;



JUISL CHENbIX W CIA0OBUASIIMX OOYYalOIIUXCS: YMEHHUE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuit JI. bpailns npma  3anucu
XUMUYIECKUX (OPMYIL.
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MNPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu

15

[IpupoiHbIE HICTOYHUKH YIJIEBOIOPOIOB:
HPUPOHBII ra3 U MOMyTHbIE HeDTSIHbIE
rasbl, HeTh ¥ MPOJYKTHI €€
nepepadoTKu

16

KonTtponbHast pabota no pazaeny
«YTIeBOJOpPOIBI»

17

Hpel[eJ'ILHLIC OAHOATOMHBIC CIIMPTHI:
MCTAHOJI 1 5TaHOJI. BOI[OpOI[HaSI CBA3b

18

MHoroaToMHEIE CIIUPTHI:




STUJICHTJIMKOJIb U TTTMLICPHUH

19

@DeHOoII: CTPOCHUE MOJIEKYJIBI,
¢u3nueckre 1 XUMHYECKHE CBOMCTBA,
IpUMEHEHHE

20

Anpaeruapl: GopManbaeru u
arneranbaerun. AeToH

21

OnHOOCHOBHBIE ITpEEIIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAs U
yKCyCHast

22

[TpakTrueckas paborta Ne 2. «CBoiicTBa
pacTBopa YKCYCHOW KHCIIOTBI»

23

CreapuHOBas U OJIEMHOBAsI KUCIIOTHI,
KaK MPeICTaBUTEIN BbICIINX
KapOOHOBBIX KUCIIOT

24

ana KaK COJIN BBICIIINX Kap6OHOBI>IX
KHCJIOT, UX MOIOIIee JIeiicTBIE

25

CrnosxHble 3(hUpbl Kak MPOU3BOJAHbBIE
KapOOHOBBIX KUCIOT. ['uaponus
CJIOKHBIX 3(HUpPOB

26

XKupsbr: ruaponns, mpuMeHeHue,
Ouosoruueckas poJib KUpPOB

27

YrieBosbl: cocTaB, KiacCUpUKAITHSI.
Baxueiiine npeactaBuTeNu: Ti0K03a,
dbpykTo3a, caxaposa

28

KanMaJ'I 1 [EJUIK0JIO3a KaK IMMPUPOJIHBIC
MMOJINMEPbI




KoHnTponpHas padora mo pazaeny

29 «Kucnopoacoaepxaiine opraHHuecKue 1
COEUHEHHS»

30 AMMJHEBI: METHJIAMUH U aHUJIUH 1
AMHHOKHCIIOTHI KaK aM(pOTEepHBIC

31 OpTraHUYECKHUE COSAMHEHUS, X 1
Ouosornueckoe 3uaueHue. Ilentu bl

39 Benku kak nIpUpoIHbIC 1
BBICOKOMOJICKYJISIPHBIE COCTUHEHHUSI

33 1
IIpomexxyTouHnas arrecrauus
OCHOBHBIC TOHSATHS U METOABI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1
[TnacTmacchl, kKayqyKu, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHAs! KOH(PUTYpaLrsi aTOMOB

[Iepnoanueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX IeMeHTOB /[[. U.
Menzeneesa, uX CBA3b C COBPEMEHHON
TEOpUEHN CTPOCHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB
XMMHYECKHX 3JIEMEHTOB M UX COCAUHECHHUHN
10 TPYIIAaM U Iepruoaam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux anemenToB [[.M. MeHnieneeBa
B pa3BUTHHU HAYKU

Crtpoenue BemecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUs
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b

BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.
Crenenb okucnenus. Bemecra
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

IIonsatue o JAUCIICPCHBIX CUCTCMAX.
HcTtuHHBIE U KOJUIOUIHBIE pacCTBOPHI.




MaccoBasi 107151 BEIIECTBa B pacTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.
['eneTnyeckasi CBA3b HEOPraHUYECKUX
BEILECTB, Pa3JUYHBIX KJIACCOB

Knaccudukanust XuMuuecKuxX peakiiii B
HEOPraHMYECKOM U OpraHN4eCcKON XUMHUU.
3aKOH COXpaHEHUs1 MacChl BEUIECTB; 3aKOH
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU TPU
XUMHUYECKUX PEaKIUIX

CkopocTtb peakiun. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

10

[IpakTuueckas padora Ne 1. «Brnusiaue
pa3IU4HbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLIAN»

11

DIEKTPOTUTHYECKAS TUCCOIHAIINS.
[Tonsarue o Bogopoauom nokasarene (pH)
pactBopa. Peakiiu noHHOr0 0OMEHa.
['uaponn3 opraHuyecKux u
HEOPraHMYECKUX BEIIECTB

12

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB U pacCTBOPOB COJICH

13

KonTponpHas pabora no pazaeny
«Teopernyeckre OCHOBBI XUMUW)

14

MerTannsl, UX IOJIOKEHHE B




[Teproauieckoi CUCTEME XUMHUYECKHIX
anemenToB /I. 1. MenpeneeBa u
0COOEHHOCTH CTpOoeHHUs aToMoB. O01IHe
(bu3HYeCKrEe CBOMCTBA METAJIIOB

15

CnuiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PSA HAIIPSHKEHUH METaIOB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJuIOB (HATPHH, KU, KaIbIUH,
MarHui, aJJIOMUHUN) ¥ X COSTUHEHUI

17

XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX
COEIMHEHUI

18

XuMHYeCKHe CBOMCTBA IIMHKA, JKeJIe3a U
nX COCIMHECHUI

19

[IpakTuueckas padbora Ne 2. "Pemienue
IKCIIEPUMEHTATBHBIX 33/1a4 110 TeMe
«Metamnb»"

20

Hewmer aJlJIbl, UX ITOJIOKCHUC B
Ilepronnueckoit cucreMe XMMUYECKUX
sneMenToB . 1. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB

21

dusznyeckre CBONCTBA HEMETAIIOB.
AJNIOTpOIUST HEMETAJUIOB (Ha TIpUMepe
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)

22

XUMHUYECKUE CBOKWCTBA IaJIOT€HOB, CEPHI U
UX COCIUHEHUU

23

XuMHuecKue cBoiicTBa a3ota, ¢pochopa u




UX COEMUHEHUN

24

XUMHYECKUE CBOMCTBA YIJIEpO/a,
KPEMHUS U UX COCIMHEHUHN

25

[IpuMeHeHne Ba)KHEUIINX HEMETAILIOB U
UX COEOUHEHUN

26

O0001Ienne U cucTeEMaTH3alns 3HAHAHA 110
teme «Hemeramas». Beraucinenus mo
YPaBHEHHSIM XUMUYECKHX PEaKIUi U
TEPMOXUMHYECKHE PACUETHI

27

[TpakTiueckas pabota Ne 3. «Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
"Hemertanmbi"»

28

KonrponbHas pabora no remam
«Metaine» n
«Hemeramnbny/Beepoccuiickas
poBepoyHas pabora

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKHE OCHOBAHUS

30

AM@oTepHbIe HEOpraHUYECKHE U
OpraHMYecKHe coequHeHus. [ eneTnueckas
CBSI3b HEOPTaHUYECKUX U OPTraHUUYECKUX
BEIIECTB

31

Poxb xuMuu B o0ecrieueHnu
JKOJIOTMYECKOW, SJHEPTreTUYECKON U
MUIIEBON 0€30MaCHOCTH, PA3BUTHH




MCOULIMHBI

[IpencraBnenust 06 0OMIMX HAYYHBIX

32 IIPUHLINAIIAX IPOMBIIIEHHOTO MTOJIY4E€HHUS 1
BaXHEHIIINX BEIIECTB
33 [IpomexxyTodHast aTTecTarus 1
34 YenoBek B MUpE BEWIECTB U 1
MaTepuaioB.XUMHUS U 3J0POBbE YEIOBEKa
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

VYueOnuk Xumum ansa 10-11 kinacca I'.E.Pyasutuc ®@.I'. @enpaman Oprannyeckas

xumusi. OcHOBBI 0011elt xuMuu MockBa «IIpocemnierne» 1999r.

METOJNUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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