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[IporpamMma mo XMMHH Ha YpOBHE cpeaHero oOmiero oOpa3oBaHusi pazpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
@enepanun», TpeOOBaHUN K  pe3yiabTaraM oOCBOeHHMsA (erepanbHO  00pa3oBaTeNbHON
nporpamMmel cpennero odmiero oopazoanus (POIT COO), npencrabieHHbIx B DenepabHOM
rocynapcTBeHHOM oOpazoBatenbHOM ctannapre COO, ¢ yuérom KoHnenmuu mnpenogaBaHus
y4eOHOro npeamera «XuMUs» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickonn denepannu,
peanu3yloNnmMX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPAaMMbl, M OCHOBHBIX IIOJOXEHUH
«Ctparerun pa3Butusi BocnuTaHus B Poccuiickoit @enepanun Ha nepuoxa no 2025 roma»
(Pacnopsokenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0A0B K pa3paboTKe MporpamMmbl 10 XUMHUHU, K OIpPEAETICHHIO 00IIei
CTpaTeruu 00yueHUsl, BOCIIUTAHUS U Pa3BUTHA 00yUarOIIUXCS CPECTBAMU y4eOHOTO MpeaMeTa
«Xumusa» s 10-11 kmaccoB Ha 0a30BOM YpPOBHE COCTaBMJIM KOHLIENITYyaJbHBIE MOJOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH WENeH, CONEp)KaHHs, PE3yJIbTaTOB OOydYeHHS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHUE, TMOJIYYaeMO€ BBIMYCKHHUKaMH 0011e00pa3oBaTeIbHOM
OpraHM3aliy, SBISETCS HEOThEeMJIEMOM dYacTbio UX o00pa3oBaHHOCTH. OHO CIYXKHUT
3aBepUIAlOIIUM ATAllOM peajlu3alyuy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX [EIOCTHOW CHUCTEME XUMHYeCKoro oOpa3oBaHUS. OTH LEHHOCTU
KacaroTCsl TIO3HAHUSI 3aKOHOB TPHUPOJBI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YeloBeKa, a TakKKe HKOJIOrMYecCKd OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY 3/I0pPOBBIO U
npuUpoaHON cpexe. Peammsyercs xumMmudeckoe oOpa3oBaHHE OOydYalONIMXCS HAa YpPOBHE
cpenHero oOmiero oOpa3oBaHMs CPEACTBAMHM Y4eOHOro mpeaMera «XHUMHUS», COAEpKAHUE U
IIOCTPOEHHUE KOTOPOTO OIpEAESeHbl B MPOrpaMMe 0 XUMHUHM C YYETOM CHEUMPHUKU HAYKU
XUMHH, €€ 3HAUCHUS B MO3HAHUM IPUPOJBI U B MaTEepPHAIbHOM XKH3HU OOIIECTBa, a TaKXKe C
yu€TOM OOIIMX LeNeld M MPHUHIMUIIOB, XapaKTEPU3YIOUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI
cpenHero obmiero oopazoBanus B Poccuiickoii deneparum.

XuMHUsT KakK D3JEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT ocoOyi pojib B
COBPEMEHHOW LMBUIU3AIlMHU, B CO3/IaHUU HOBOM 0a3bl MaTepuaabHOU KylbTypbl. OHa BHOCHUT
CBOM BKJIaJ B (JOPMHUPOBAHUE PALMOHATILHOTO HAYYHOT'O MBIIUIEHUS, B CO3/IaHUE 1IEIOCTHOTO
NPEJCTaBICHU 00 OKpYXKarollleM MHpe Kak O €AMHCTBE NPUPOAbI U YeloBeKa, KOTOpOoe
(dbopMupyeTcss B XUMUU Ha OCHOBE IIOHMMaHUs BEIIECTBEHHOIO COCTaBa OKPY’KAIOLIEro MHpa,
OCO3HAaHHs B3aMMOCBS3M MEXKIY CTPOECHUEM BEIIECTB, MX CBONCTBAMH M BO3MOXHBIMU
o0JacTIMU IPUMEHEHHUS.

TecHo B3aUMOJEHCTBYST C JAPYTMMH €CTECTBEHHBIMHM HAayKaMH, XHMHS CTajla
HEOTHEMJIEMON YacTbli0 MHUPOBOM KyJIbTYpbl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO TpyJa U
KHU3HU KaXJ0ro 4ieHa oomiecTBa. CoBpeMeHHast XMMHS KaK HayKka co3uaTeNbHas, Kak HayKa
BBICOKMX TEXHOJIOTUI HAlpaBjeHa Ha pellleHue I100abHbIX Mpo0ieM YCTOWYMBOTO pa3BUTHUS
YeJI0OBEYECTBA — CHIPhEBOM, HHEPreTUUECKOM, MHUILEBOM, HKOJOTHUECKOW Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM ¢ OOMIMMHU LEISIMH U NPUHIMIIAMU CPEHEro oOILero oopa3zoBaHus
comepkanue mnpeamera «Xumus» (10-11  kiaccel, 0a30BbIi  ypOBEHb  HW3Yy4YEHUS)
OPUEHTUPOBAHO TMPEUMYILIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOATOTOBKY OOyYaromuxcs,
HEO0OXOIMMYIO UM JIsl BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOIO BKIIOUEHUS
B JKH3Hb COLMYMA, MPOJOJDKEHUS OOpa3oBaHUS B PA3IUYHBIX OONACTAX, HE CBSI3aHHBIX
HEIMOCPENCTBEHHO C XUMUEHN.

CocraBngomuMu mpeaMeTra «XUMHUS» SBISIOTCS 0a30Bble Kypchl — «Opranuudeckas
xumusi» U «OOmass ¥ HeopraHuyeckas XHMHs», OCHOBHBIM KOMIIOHEHTOM COJEp>KaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: cHCTeMa 3HAHMU MO0 HEOPraHWYEeCKON XUMHUH (C
BKJIIOUEHHEM 3HAHWM U3 o0med XMMHM) U OpraHuyeckoil xumuu. OopMHpoBaHUE TaHHOU
CHCTEMBbl 3HAaHUM MPU U3yYEHHUH IpeaMeTa 00ecreyrnBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCErO
MHOT'000pa3usi BEIIECTB Ha OCHOBE OOITUX MOHATHI, 3aKOHOB ¥ TEOPUN XHUMHUH.

Crtpykrypa comepxkanus KypcoB — «Opranmueckas xumus» u «OOmas u
HEOopraHuyeckas XuMus» cOpMHUpOBaHA B MpOrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOI'O
MOAX0/la K M3YYCHHIO Y4eOHOro Mmarepuana u OoO0yCJIOBIEHAa HCTOPHYECKH OOOCHOBAaHHBIM
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pa3BUTUEM 3HAHUN HA ONPENCIIEHHBIX TEOPETHUECKUX YPOBHAX. Tak, B Kypce OpraHUYeCKOu
XUMHHM BEIIECTBA pacCMaTpUBAIOTCS Ha ypPOBHE KIACCMYECKOW TEOpUU  CTPOCHUS
OPraHMYECKHUX COEAMHEHHH, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKHUX M 3IJIEKTPOHHBIX
Mpe/icTaBlIeHU 0 cTpoeHuH BemiecTB. CBefeHus 00 U3yyaeMbIX B Kypce BEIeCTBaxX JAr0TCs B
Pa3BUTHH — OT YIJICBOJOPOJOB JIO CIOKHBIX OMOJIOTHYECKH aKTUBHBIX COeTUHEHUH. B Kypce
OpPraHMYECKON XMMHHU TMOJIY4alOT pa3BUTHE CPOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHMs TEPBOHAYAIBHBIC MPEACTABICHUS O XUMHYECKOH CBSI3M, KJIACCH(PHUKAIIMOHHBIX
MIPU3HAKaX BEILECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMHUUECKON pEeaKIINH.

[To HOBBIM YIJIOM 3peHHs B mpeaMeTe «XUMHs» 0a30BOr0 YpOBHSI paccMaTpUBaeTCs
M3YYCHHBI Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHMS TEOPETUUYECKHM MaTepuail u
(aKTOJIOTMUECKUE CBEICHUS O BEIECTBAX M XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0m1ast 1 HeopraHuveckast XUMUs 00y4aroIMCcs TPEI0CTABIISAETCS BO3MOKHOCTh OCO3HATh
3HAYCHUE TEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOTMYECKHX MMO3HIINH,
riy0)ke TMOHSATh MCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT oOoOmaromieit 1o
OOBSICHAIONIEH U TPOTHO3UPYIOLICH.

Enunas cuctema 3HaHUN O Ba)KHEWMIIUX BEUIECTBAX, UX COCTaBe, CTPOSHUH, CBOICTBaxX
U TNPUMEHEHMM, a TaKKE O XUMHYECKHX pEeaKUUsAX, MX CYIIHOCTHM M 3aKOHOMEPHOCTSIX
MpoTeKkaHus JnomnojHsercs B kKypcax 10 u 11 kimaccoB aneMeHTaMu COAepIKaHMsI, UMEIOIIUMU
KyJIbTYPOJIOTMUYECKMM M TPUKIAJAHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT MOHUMAaHHIO
B3aMMOCBSI3M XUMHH C JPYTMMHU HayKaMH, PacKpbhIBalOT €€ pojib B IO3HABATEIBbHON U
MIPaKTUYECKON JESITEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHMTAHUIO YBAXEHHSI K IPOLECCY
TBOPUYECTBA B 00JACTH TEOPUH U MPAKTUYECKUX MPUIOKEHUN XUMHUH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MIPOOJIEMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIUBATh HH(MOPMALIMIO U MIPUMEHSTH €€ ISl TOTIOJIHEHUS 3HaHUH, pelleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIbHBIX MCCIIEOBATEIbCKUX 33/1a4. B 1enom conepkanue
yuebHoro mpeamMera «XuMus» JaHHOTO YPOBHS M3Y4YEHHs] OPUEHTUPOBAHO Ha (GOPMUPOBAHUE
y 00YyYarOImUXCs MHUPOBO33PEHUYECKON OCHOBBI JUII TIOHUMaHUsl (PriIocO)CKUX HIEH, TaKux
KaK: MaTepuagbHOE €IMHCTBO HEOPTaHWYECKOTO M OPraHUYECKOTrO MHUpPA, OOYCIOBIECHHOCTH
CBOMCTB BEIIECTB MX COCTaBOM M CTPOEHHEM, IO3HABAEMOCTb HMPHUPOJHBIX SIBICHUN IyTEM
HKCHEPUMEHTAa U PpEIICHUS NPOTUBOPEUMHA MEXJY HOBBIMHM (DaKTaMH M TEOPETUYECKUMHU
MPENNOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PELIEHUH 3KOJOTMYECKUX IMPOOJIeM, a Takxke
npobseM cOepexeHUs] PHEPreTUYECKHX PECYpPCOB, ChIPbs, CO3JaHHMs HOBBIX TEXHOJIOTHH U
MaTepuasoB.

B muiane pemeHus 3amad BOCIMTAHMS, PAa3BUTHUS M COLMAIM3ALMU OOyYaroIuxcs
MPUHATBIE TPOrpaMMON MO0 XMMHHU IMOJAXOJbl K OINpPENETCHUI0 COJAEp’KaHUs U MOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (GOPpMUPOBAHNE YHUBEPCATBHBIX YU€OHBIX JAEHCTBHUM, NMEIOINX
0a30BO€ 3HaUEHUE I PA3IMYHBIX BUOB JEATEIbHOCTHU: PEIIeHUs Mpo0ieM, OMCKa, aHaIu3a
u 0o0paboTku wuH(pOpManuu, HEOOXOAMMBIX Ui TPHOOPETEHUS OMNbITa MPAKTUYECKON U
HCCIIEIOBATENbCKOM 1€ATEeIbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B MO3HAHUU XUMHUHU.

B mpaktuke npemnogaBaHus XMUMHM Kak Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMA,
TaKk U Ha YPOBHE CpeIHero ooOuiero ooOpa3oBaHus, MPH OMNPEICIICHUU COJepKaTebHOMI
XapaKTePUCTUKU LEJNeH HM3ydeHUs IpeAMETa HalpaBICHUEM IEPBOCTENIEHHON 3HAYMMOCTU
TPaJAULIMOHHO TpHU3HAETCS (QOPMHUPOBAHME OCHOB XHMMHUYECKOM HayKW Kak oOsactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHYECKON IEATEIBHOCTH YEIOBEKAa M KaK OJHOrO W3
KOMIIOHEHTOB MHUPOBOM KynbTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOM MOAXOJ K
OTIPEAEIICHUIO LIENIEH N3YUYEHNUS ITPEIMETA SIBIISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pPEHUSI [VIABHBIMH LIETISIMU M3y4eHUs npeameTa «XUMHs» Ha
6a3oBom ypoBHe (10 —11 xi1.) siBASIIOTCS:

. (dbopMHpOBaHUE CUCTEMbl XMMUYECKHX 3HAHUI Kak BaKHEHIIEH cocTaBsromei
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOpPOM JeXaT KIIOYEBbIE IOHATHS,
¢byHIaMeHTallbHbIE 3aKOHBI U TEOPUH XUMHH, OCBOSHHE SI3bIKa HAyKH, YCBOGHUE U IIOHUMAaHUE
CYUIHOCTH JIOCTYIHBIX OOOOIIEHHH MHPOBO33PEHUYECKOI0 XapakTepa, O3HaKOMIIEHHE C
UCTOpUEN UX PA3BUTHS U CTAHOBIICHUS;



. dbopMUpOBaHHE W DPA3BUTUE TPEJCTABICHUNH O HAYYHBIX METOJaX IMO3HAHUS
BEUIECTB W  XUMHYECKHX peakuud, HeoOXOOUMBIX Ui MPUOOpETeHHs]  yMEHUU
OPHEHTUPOBATHCS B MUPE BEIIECTB U XUMHUECKUX SIBICHHH, UMEIOIIMX MECTO B NMPHUPOJE, B
MPAKTUYECKON 1 MOBCEHEBHOM KU3HH;

. pa3BUTHE yYMEHHUIl M CHOCOOOB NESATEIBHOCTH, CBA3aHHBIX C HAOIIOACHUEM WU
00BSICHEHNEM XUMHUYECKOTO IKCIEPUMEHTA, COOI0ICHUEM MpaBuil 0e3011acHOro 00palieHus ¢
BEIIECTBAMH.

Hapsiny ¢ atum, conepskatenbHas XapakTepUCTUKA LieJel U 3a7au U3y4yeHus mpeamera
B TpOrpaMMe I0 XHUMHHM YTOYHEHa M CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETaMHU B CUCTEME cpeaHero oduiero oopazoanus. CerofHs B IpernogaBaHUU XUMUU B
Oonpliei cTeneHW OTAAETCS TNPEANOYTEHHE TMPAKTUYECKOM KOMIIOHEHTE COJCpPKaHHS
oOyueHusi, OpPUEHTHMPOBAHHOW Ha TMOATOTOBKY BBIMYCKHHMKA 00I1€00pa3oBaTeIbHON
OpraHu3aIMH, BIAJCIOMIETO He HAOOPOM 3HAHUH, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh
croco6aMy ¥ yMEHUSIMH aKTUBHOTO IMOJIyYEHHUS 3HAHUM U MPUMEHEHUS UX B PEabHOM KU3HU
JUISL PELICHUS TPAaKTUYECKUX 3a/1a4.

B cBsf3u ¢ STUM IpH U3Y4YEHHUH NpeaMmeTa «XHUMHUS» TOMHHHUPYIOIIEEe 3HAYCHHE
NpUOOPETAIOT TAKKME LU U 3a/1a4H, KaK:

amanrtanus OOydalolmuXcsi K YCIOBHSM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(dbopMHpOBaHHE WHTEIUIEKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpa3oBaHMIO,
COTPYIHUYECTBY, CaAMOCTOSITEIBHOMY MPHUHITHIO TPAMOTHBIX pPEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMECHEHHUEM;

dbopMupoBaHue y OOYyYarOIIMXCS KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIUHN),
UMEIOIIMX YHHBEPCAILHOE 3HAYCHHWE I DPA3JIMYHBIX BHJOB JESATEIBHOCTH: PpEIICHUS
npoOJieM, TOHWCKa, aHaiM3a M 00paboTkM WMH(pOpMAIUK, HEOOXOJAMMBIX I MPUOOPETEHUS
OTBITA JIESITEIBHOCTH, KOTOPAs 3aHWMAECT BAXXHOE MECTO B IMO3HAHMU XHMHHU, a TAKXKE IS
OLIEHKH C MO3ULIUN SKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
MIPOIIECCOB HAa OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE  T[O3HABATEIbHBIX  HHTEPECOB, HMHTEIUIEKTYAIbHBIX UM  TBOPYECKHUX
CIOCOOHOCTEN 00y4aroIUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO NMPUOOPETATh HOBBIE 3HAHUS I10
XUMHUU B COOTBETCTBUM C JKU3HEHHBIMH HOTPEOHOCTSIMM, HCIOJIb30BaTh COBPEMEHHBIE
WH(GOPMAIIMOHHBIE TEXHOJIOTUH ISl TOMCKAa W aHaln3a y4eOHOW M HayYHO-TIOMYJSPHOM
uH(pOpMaIUU XUMUYECKOTO COJIePKaHMS;

dbopMHupoBaHHE W pa3BUTHE Y OOYYAIOIIUXCS AaCCOLUMATHBHOTO U JIOTHYECKOTO
MBILUIEHUS,, HAOMIONATeNTbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOMMBI, B YaCTHOCTH, TP TUIAHUPOBAHUH M MTPOBEJACHUN XUMHUECKOTO YKCIIEPUMEHTA;

BOCIIUTaHHE y OOydaroumxcs yOeKIEHHOCTH B T'YMaHMCTHYECKOH HampaBiIeHHOCTH
XUMUAW, €€ BAXHOW pOMM B PEHIGHWH TIIOOATbHBIX TPOOIEeM  paIOHAIEHOTO
MIPUPOJIOIONB30BaHNS, TONOJHEHNsI SHEPreTHUECKUX PECYpCOB M COXPAHEHUs MPHUPOIHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIMMOCTH OEpEeKHOTO OTHOIIEHHS K TIPUPOAEC M CBOEMY
3JI0pPOBBIO, a TaK)KE MPHUOOPETEHUS OMBITA UCTIONB30BAHUS MOJYYSHHBIX 3HAHUM JUTSI IPUHATHUS
I'PaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMUYCCKHUMH SIBJICHUSIMHU.

B yuebHOM 1m1ane cpeaHero od1ero oopasoBaHus npeaMer «XuMus» 6a30BOro ypoBHs
BXOJIUT B COCTaB MpeIMETHOH o0acTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO11ee yncno yacoB, OTBEAEHHBIX I U3YUEHHs] XUMHH, HA 6a30BOM YPOBHE CPEIHEr0
obuiero oOpa3oBanusi, coctaBisieT 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henenmo), B 11
kiacce — 34 vaca (1 4ac B Heziemo).



COJAEP/KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKO XUMHHU

IIpeamer opraHudeckod XuMmuu: €€ BO3HUKHOBEHME, pa3BUTHE U 3HAYCHUE
B [TOJIYYCHHUH HOBBIX BEIIECTB U MAaTEPUAIIOB. TeopUs CTPOEHUS OPraHUYECKUX COCIMHEHUN A.
M. BytnepoBa, €€ ocHoBHbIE MOnoKeHUsi. CTPyKTypHBIE (HOPMYJIBI OPraHUYECKUX BEILECTB.
I'omouorus, u3omepus. XuMudeckas CBA3b B OPraHMYECKUX COCAMHEHHAX — OJUHAPHBIE W
KpaTHBIE CBSI3H.

IIpencraBnenne o kiaccuukauuMum  opraHmdyeckux BemiectB.  HomeHnkiarypa
OPraHMYECKUX COEAUHEHMHM (CHUCTEMATHYEeCKas) M TPUBUAIbHBIE HA3BaHUS BaKHEHIINX
IIPEICTAaBUTENECH KJIACCOB OPraHUYECKUX BEIECTB.

OKCIEpUMEHTAJIbHBIE METO/1bl U3YUEHUS BEUIECTB M UX IPEBPALICHUI: O3HAKOMIIEHHE C
o0pa3liaMu OpraHMYeCKUX BELIECTB U MaTepualaMd Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJ
OpPraHUYECKUX BEIIECTB, HAONIONEHHE ¥ OINUCAaHHE JIEMOHCTPAI[MOHHBIX OIBITOB IO
[IPEBpAILEHUIO OPraHMYeCKUX BEIIECTB INpU HarpeBaHuu (IUIaBJICHHE, OOYIJIMBAaHUE U
TOpPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKUN psA. MeTaH M 3TaH — mpocreniue
NPEJCTaBUTENIN AJIKAHOB: (U3MYECKHE M XUMHUYECKHE CBOICTBa (peakLuu 3aMelleHHs U
TOpPEHMS), HAX0XAEHNUE B IPUPOJIE, TOJIYyUEHHE U IPUMEHEHUE.

AJKeHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAl. OTWIEH U MpPONWIEH —
MPOCTEUIINE MPEICTABUTENIN AJIKCHOB: (U3MYECKHE M XUMHYECKHE CBOWCTBA (peakmuu
TMJIPUPOBAHUS, FAJIOTEHUPOBAHUS, TMIPATALIMH, OKUCICHUS U NOJIMMEpHU3allun), HOJy4eHue U
IIPUMEHEHHUE.

Ankanuensl: 6yraaueH-1,3 u metunOyraauen-1,3: ctpoeHue, BakHeHIIne XUMUYECKHE
cBoiicTBa (peakius noauMmepusannn). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3HUHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUH psl. ALETUIEH —
MPOCTEHIINM TPEICTaBUTENIb AJIKUHOB: COCTaB, CTpPOEHHUE, (PU3MYECKHMEe U XMMHYECKHE
CBOHCTBa (peakluu THAPUPOBAHHUS, TAIOTEHUPOBAHUS, TUAPATALUHU, TOPEHUs), TOTYyYeHUE U
IIPUMEHEHHUE.

Apensl. beHson: cocra, cTpoeHHe, (U3NYECKHE U XUMHMUYECKHE CBOMCTBA (peakiuuu
raJIOTEHUPOBAHNS U HUTPOBAHHUS), MOJTY4YEHHE M NpPUMEHEHHE. 101yon: cocmas, cmpoenue,
QusuyecKkue u xumuyecKue cOUCMBa (peakyuu 2ai02eHUpOBaHUs. U HUMPOBAHU), NOJyYeHUe U
npumenenue. TOKCHYHOCTb ~ apeHOB. ['eHeTMueckass CBA3b MEXAY  YIVIEBOJOPOJAMHU,
MIPUHAIEKANIMMU K Pa3IU4HbIM KJIacCaM.

[IpupoaHbIe HCTOYHUKH YTII€BOAOPOAOB. [IprpoaHbIil ra3 u monyTHele HE(TAHbIE Ta3bl.
Hepts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTku He(THU: NeperoHka, KpEeKUHT
(TepMUYECKH, KaTaTuTHUecKuii), muposus. [IpoaykTsl nepepaboTku HedTH, UX TPUMEHEHUE
B IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBII yroib M IPOIYKTHI €ro nepepadoTKu.

OKCIepUMEHTAIbHbBIE METO/Ibl U3YYEHHUs BEHIECTB U UX MPEBPAIIEHHUH: 03HAKOMIIEHUE C
o0pa3laMu MIaCTMACC, Kay4yKOB M pe3uHbI, KoueKuuu «HepTb» 1 «YTomaby», MogenupoBaHue
MOJIEKYJ1 YTJIEBOJOPOAOB U TaJOr€HONPOU3BOJHBIX, IPOBEIECHUE IPAKTHUYECKONH pabOTHI:
IIOJIy4YE€HHUE TUIIEHA U U3YYEHHE €r0 CBOMCTB.

PacuérHeble 3anaum.

Bbluuciienuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYEeCTBa
MCXOJHOTO BEHIeCTBA WM MPOJIYKTa PEAKIUHU IO HU3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOT'O M3 UCXO/IHBIX BEUIECTB WJIM IPOAYKTOB PEAKIIVH).

Kuciopoacoaep:kamme opranmueckue coeinHeHus

[IpenensHble OAHOATOMHBIE CHOUPTHL. METaHOI M ITAHOJ: CTPOEHHUE, (U3UYECKUE U
XMMHYECKHE CBOMCTBA (peakLUU C aKTMBHBIMHM METAJIJIAMHU, T'aJOT€HOBOJIOPOJIaMH, FOPEHHUE),




IIpUMEHEHHE. BOMOpOIHBIE CBA3M MEXKIYy MOJIEKYJIaMHM CHUPTOB. JlelCcTBME MeETaHOla U
9TaHOJa Ha OPraHU3M YEJIOBEKa.

MHOroaTOMHBIE CHUPTHL. IDTHWIECHTJUKOIb W TJIHMIEPHH: CTpPOeHHE, (U3NYECKHe WU
XMMUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO LIETOYHBIMU METAJIJIAMU, KAaUeCTBEHHAsl pPeakLus
Ha MHOIOaTOMHBIE cIUpPTHI). JleficTBuE Ha opraHus3M uenoBeka. lIpuMeHeHue riuuuepuHa u
STWJICHIJINKOJIA.

@deHo: CTpOCHHE MOJIEKYJBI, (DU3MYECKHE M XUMHUYECKHE CBOUCTBA. TOKCHYHOCTH
(denona. [Ipumenenne geHoa.

Anbnerunsl M kemoHwvl. DOpManbIeruj, aneTaabAeTH: CTpOeHHe, (U3NYECKUe H
XMMUYECKHE CBOMCTBA (peakIMM OKUCIEHUS M BOCCTAHOBJICHMS, KaUECTBEHHBIE DPEaKLUN),
[I0JIyYE€HUE U IPUMEHEHHE.

OHOOCHOBHBIE IIpelesibHble KapOOHOBbIE KHUCIOTHI. MypaBbuHass M YKCyCHas
KHUCJIOTBI: CTpOeHHue, (hu3ndYeckrne M XUMHUYECKHE CBOMCTBa (CBOICTBa, O0mMe I Kiacca
KHUCJIOT, peakuus 3TepudpuKaiuu), rnojiydyeHue u npumeHeHue. CTeapuHOBask M OJIEMHOBas
KHUCJIOTBl KakK TMPEICTABUTEIM BBICHIMX KapOOHOBBIX KHCIOT. MblTa Kak COJIM BBICIINX
KapOOHOBBIX KHCIIOT, X MOIOLIEE ACHCTBUE.

CrnoxHable 3(UpPHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MapOn3 CIIOKHBIX 3(UpPOB.
XKupsl. 'naponns xxupos. IIpumenenne xupos. buonorudeckas poiib KUpPOB.

VYrneBoabl: cocTaB, KiacCU(pUKalMsg YIJIEBOJAOB (MOHO-, AM- M IOJIMCAXapuibl).
I'moko3a — mpocTedinii MOHOcaxapui: 0COOEHHOCTH CTPOEHHUS MOJEKYJbl, (pU3NYEeCKue U
XUMUYECKHUE CBOMCTBa (B3ammojeinicTBue ¢ ruapokcunom menu(ll), okucnenne aMMHuadyHbIM
pactBopoMm okcuma cepebpa(l), BoccTaHOBICHHE, OPOKEHHE TJIFOKO3bl), HAaXOXKJICHHE B
IIpUpo/ie, IPUMEHEHHUE, Onosornyeckas posb. Porocunres. Ppykro3a Kak U30MEp TITIOKO3bI.

Kpaxman u nemwnonosa Kak NpuUpoaHble mnonuMepsl. CTpoeHHME Kpaxmala H
uenono3pl. dusnueckue M XUMHUYECKHE CBOMCTBa Kpaxmaia (TMIpOJu3, KaueCTBEHHas
peakiust ¢ HOZ0M).

OKCIIEpUMEHTAJIbHBIE METO/bl M3YUYEHUs] BEUIECTB W WX NPEBPALICHUN: MPOBEIECHUE,
HaOJII0ZCHUE U ONHCAaHHE JIEMOHCTPALMOHHBIX OIBITOB: T'OPEHUE CIHMPTOB, KaueCTBEHHBIE
peaKiuu OJHOATOMHBIX CIUPTOB (OKHCIIeHHE 3TaHosia okcuaoM wmenu(ll)), MHOroaToMHBIX
cnupToB (B3aumojeicTBue rmuepuHa c ruapokcuaom menu(Il)), amppernnos (okucieHue
aMMHauHbIM pacTBopoM okcuaa cepedpa(l) u rugpoxcunom memu(ll), B3aumoneiicTBue
KpaxMana ¢ HOJAOM), IMpOBEAECHUE NPAKTUUYECKOH pabOThI: CBOMCTBa pacTBOpa YKCYCHOH
KHCIIOTBHI.

PacuérHble 3a1auu.

Bbruncnenuss mo ypaBHEHMIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIUYECTBa
MCXO/IHOTO BEIIeCTBa WJIM MPOAYKTAa PEaKLUUU MO U3BECTHBIM Macce, 00bEMY, KOJIHYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIUH).

A3oTconeprkalie OpraHn4eckie COeINHEHUS.

AMUHOKHUCIIOTEl Kak aMm@oTepHble opraHudeckue coefauHeHus. Dusuueckue u
XMMHUYECKHE CBOMCTBAa aMMHOKHUCIOT (Ha IpHMepe TJMIMHA). buojornyeckoe 3HaueHHE
aMuHOKHCIOT. [lenTuabt.

benky kak nmpupoHbIE BEICOKOMOJIEKYIISIpHBIE coeiMHEHU. [lepBuuHas, BTopu4Has u
TpeTHYHasi CTPYKTypa OenkoB. XHMMHUYECKHME CBOWCTBAa OEJIKOB: THAPOIU3, JIeHaTypalus,
KayeCTBEHHBIE PEaKMU Ha OEJIKH.

OKClepUMEHTAIbHBIE METO/Ibl M3YYEHUs BEIIECTB U UX MPEBpAllleHUI: HAOII0IeHue U
OIMCaHHE JEMOHCTPALMOHHBIX ONBITOB: JAEHATypalus OeNIKOB NpU HarpeBaHHUM, IIBETHBIC
peakmuu O6eIKOB.

BbicokomoniekyIsipHbIe COeIHHEHUS

OcHOBHbIE MOHSTHSI XMMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEPU3ALNU, CPEIHAsS MOJIEKyJspHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUHN — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHSL.

OKCIEpUMEHTAJILHBIE METObl U3YYEHUS BEUIECTB U MX IPEBPALICHUN: O3HAKOMIIEHUE C
o0pa3laMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexXnpeaMeTHbIE CBS3U.




Peanu3zanus MeXnpeaMETHBIX CBA3EH NpU M3y4EHUH opraHudeckoi xumuu B 10 kiacce
OCYILLECTBIISICTCA Yepe3 HCIOJIb30BaHUE KaK OOIIUMX €CTECTBEHHO-HAay4YHBIX MOHATHH, TaKk U
MOHATHUH, SBISIONIMXCS CHUCTEMHBIMH Ui OTJIENIBHBIX MPEIMETOB E€CTECTBEHHO-HAYYHOTO
LUKJIA.

OOme ecTeCTBEHHO-HAYYHBIC TOHATHS: SBJICHUE, HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHs, aHAJIN3, CHHTE3, KiIacCUpUKaALUs, MEpUOJUYHOCTb, HAOIIOAECHUE, H3MEPEHHE,
HKCHEPUMEHT, MOACTHPOBAHNUE.

dusnka: Marepusi, SHEprus, macca, aroM, 3JEKTPOH, MOJIEKYJa, SHEpPreTU4ecKui
YPOBEHbB, BEUIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEUIeCTBa, (PM3NYECKHE BETMUYNHBI U
€IMHULIBl X U3MEPEHHUS.

Bbuonorus: knerka, opranusM, 6uocdepa, oOOMEH BEIIECTB B OpraHu3me, (poTOoCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BelllecTBa (OCIIKH, YTIIIEBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOPHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: mnumieBble MNPOAYKTbl, OCHOBBI PALMOHAIBHOIO IMTAaHUs, MOIOLIME
CpeACTBa, JICKAPCTBEHHBIE M KOCMETHUYECKHE IpenapaThl, MaTepHajibl U3 HCKYCCTBEHHBIX U
CHUHTETHYECKUX BOJIOKOH.
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OBLIAS U HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMudeckuil sneMeHT. AtToMm. Sfnpo aroma, H30TONbI. DJEKTPOHHAs O0OJOUKA.
DHepreTUYeCKUe YPOBHH, MTOIYyPOBHU. ATOMHBIC OpOUTANIH, S-, P-, d- amemMeHTbl. OcOOCHHOCTH
pacripeniesieHust 3JIEKTPOHOB 10 OpOUTASIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOH(UTypalus aTOMOB.

[lepnonnueckuit 3akoH u llepuogmueckas cucTeMa XUMHUYECKHX 3JJIEMEHTOB [l
N. MenneneeBa. CBsi3b NEepHOJUYECKOro 3akoHa U llepmonnyeckoil cucTeMbl XMMHYECKHX
anemenToB JI. 1. MenaeneeBa ¢ COBpeMEHHOI TEOpUEil CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHMsI CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MU OOpa3yeMbIX HMMH MPOCTBIX M CIOXHBIX
BELIECTB I10 TPYIIaM U epuoaaM. 3HaueHUe MepruoIMYECKOro 3aKoHa B pa3BUTUN HAyKH.

Crpoenue BemiecTBa. XUMHUYECKass CBsA3b. BHJBI XMMHUYECKOH CBs3M (KOBaJCHTHas
HEMNoJIsIpHasl U TMOJIsIpHas, UOHHAs, MeTalin4eckasi). MexaHu3Mbl 00pa30BaHUSI KOBaJIEHTHOU
XUMUYECKOH CBsA3HM (OOMEHHBIH M JJOHOPHO-aKUENTOPHBIH). BogoponHas cBs3b. BaneHTHOCTS.
DnexTpooTpuuaTeNbHOCTh. CTeneHb OKUCIeHus. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMSI. 3aKOH ITOCTOSIHCTBA COCTaBa
BeulecTBa. THIbI KPUCTAJUIMYECKHUX PEIETOK. 3aBUCUMOCTh CBOWCTBA BEILECTB OT THIIA
KPUCTAIUIMYECKOMN PEIIETKH.

[TonsTe o aucnepcHbIX cucremax. McTuHHbIE M KoJIOMJHBIE pacTBOphl. MaccoBas
JI0JIs1 BEIIECTBA B PACTBOPE.

Knaccudpukanus Heopranuueckux coenuHeHuil. HomeHknaTypa HeopraHmdeckux
BEUIECTB. ['eHeTHYecKas CBSI3b HEOPraHWYECKUX BELIECTB, NPHHAICKAIIUX K PA3IMUHBIM
KJIacCaM.

Xumnueckas peakuus. Krnaccudukanus XMMHUYECKHX peaklMidl B HEOPraHWMYECKOW U
OpraHMYeCcKOl XMMHUHU. 3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBpaIlleHUs
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CkopocTh peakluu, €€ 3aBUCUMOCTb OT Pa3iUyHbIX (hakTopoB. OOpaTUMbIE PEAKIIHH.
Xumuueckoe paBHOBecHe. PaKTOphI, BIUAIOIIME HA COCTOSSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlatense.

OnexrponuTuyeckas auccoruanusa. CunbHble U cradble 31eKTpoiauThl. Cpeaa BOAHBIX
pacTBOPOB BEILECTB: KHCIasl, HEHTpaIbHAas, IEIOYHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIepUMEHTAIbHBIE METO/bl M3YYEHHUs BEUIECTB U UX MPEBPALIEHUIN: TEMOHCTpALHs
tabmun «Ilepuonnyeckas cucrema xumudeckux snemeHToB [[. V. MenneneeBa», mzyueHue
Mozenen KPUCTAJTIMYECKUX PEIIETOK, HaOroieHue
U OIMCaHMe JeMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OIBITOB (pa3yiosKeHUE MEPOKCHIa BOAOPOAA
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B TMPUCYTCTBUU KaTallu3aTopa, OMNPEIEICHUE Cpelbl PacTBOPOB BEILIECTB C IOMOIIBIO
YHUBEPCAIBHOTO WHIUKATOPA, PEAKIIMK HOHHOTO 00OMEHa), MPOBEICHUE NMPAKTHIECKOM pabOThI
«BrusHUEe pa3nuyHBIX (AKTOPOB HA CKOPOCTh XUMHYECKON PEeaKIIHm.

PacuérHele 3anauu.

Pacu€tel mo ypaBHEHUSM XHMMUYECKUX PEAKLH, B TOM YHUCJIE TEPMOXUMUUYECKHUE
pacy€Thl, pacu€ThI C UCIOJIb30BAHUEM MOHATHUS «MACCOBast 10J1s1 BELIECTBAY.

Heopranunueckasi xumust

Hemeramnbl. Ilonoxkenne HemetamwioB B Ilepuoanueckoil cucTeMe€ XUMHUYECKUX
anemeHToB [I. M. MenneneeBa u 0coOEHHOCTH CTpoeHHS aToMoB. Du3nyeckue CBONCTBA
HEMETAIJIOB. AJUIOTPONUS HEMETAIOB (Ha MpUMepe KUCIopoia, cephl, hocdopa U yriaepoaa).

XUMHUYECKHE CBOWCTBA BAXHEHUIINX HEMETAJLIOB (TaJIOTEHOB, cephl, a30ta, docdopa,
yriaepoga Y KpPEeMHHS)) W HMX COEQUHEHHH (OKCHIIOB, KHCIOPOACOAEPX AIIUX KHUCIOT,
BOJIOPOJHBIX COETUHEHUM).

[IpumeHeHne BaxXHEUIIIMX HEMETAIUIOB U UX COCIMHEHUMN.

Mertaiubl. [lonoxenne meramnoB B [lepruoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. U. MengeneeBa. OCOOEHHOCTH CTPOEHHUS 3JICKTPOHHBIX O000JOYEK aTOMOB METAJUIOB.
OOmme ¢usnveckne cBoiictBa MeTawioB. CIUIaBbl METAUIOB. DJICKTPOXUMHUYECKUH Pl
HaIpsKEHUH METaJlIOB.

XUMHYECKHE CBOMCTBA BAXKHEWIIMX METAUIOB (HATPUM, Kajdui, KaJbIHMi, MarHuw,
ATIOMHUHHM, IUHK, XPOM, KeJe30, MEJlb) U UX COCTUHECHHIA.

OO6mre ciocoObl oydeHust MeTayuIoB. [IprMeHeHe MeTayuioB B OBITY U TEXHUKE.

OKCIEPUMEHTAIbHBIE METOJIbl WM3YYEHHUs BEUIECTB M WX MPEBPAIICHUN: H3Yy4YECHHE
KoJuleKuuu «MeTamibl U CIUIaBbl», O00pa3lioB HEMETAIJIOB, PEIICHHE 3KCIIEPUMEHTATbHBIX
3a1a4y, HaONIOJEHWe M ONUCaHHe JEMOHCTPAIMOHHBIX U  JIaDOpaTOPHBIX  OIBITOB
(B3auMoOJIeHiCTBHE THUAPOKCHIA ATIOMUHMS C PACTBOPAMM KHUCJIOT M IIEJIOYeH, Ka4YeCTBEHHBIE
peaKkiuy Ha KaTHOHBI METAJLIIOB).

PacuérHpie 3a1a4m.

Pacuérbl Maccel BemiecTBa MM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wih 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBA BEUIECTBA) MPOJYKTOB PEAKIIUU, €CITH OJJHO U3 BEILECTB UMEET MPUMECH.

XuMHA U )KU3Hb

Ponp xumuum B 0Oecle4eHHHM JKOJIIOTUYECKOM, DHEPreTUYecKol U  MHUIIEBOU
0€30MacHOCTH, Pa3BUTHUH MEAHUIMHBL. [IoHSATHE O HAyYHBIX METOJax TO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIUH.

[IpeacraBnenuss o0 oOmMMX HAYYHBIX MPUHIUINAX TPOMBIIIJICHHOTO TOJYYECHUS
BAKHEWIIINX BEUIECTB.

UYenoBek B MHUpPE BEHIECTB M MaTEPHAJIOB: BAXXHEHIIINE CTPOUTEIBHBIE MaTepHAaIbI,
KOHCTPYKIMOHHBIE MaTepualbl, KPACKH, CTEKJIO, KE€paMHKa, MaTepualbl JUIsl 3JIEKTPOHUKH,
HaHOMaTepHaJIbl, OPraHUYECKHUE U MUHEPAIbHBIC YI0OPECHHUS.

XUMHS U 3I0POBbE YEJIOBEKA: MpaBUjIa MCIOJIb30BAHMS JIEKAPCTBEHHBIX MPENAPATOB,
npaBuiia 0e30macHoro HCIIOJTH30BaAHUS npenaparoB OBITOBO XUMUA
B ITOBCE/THEBHOW KU3HMU.

MeXnpeAMETHBIE CBSI3H.

Peanu3arust MeXNpeIMETHBIX CBSA3CH MPU U3YYSHUH OOIIeH M HEOPTaHUYECKOW XUMUU
B 11 Kkjacce OCyHIECTBIISIETCS 4Yepe3 HCIOJIb30BAaHHWE KaK OOIMMUX €CTECTBEHHO-HAyYHBIX
MOHATUNA, TaKk W TOHATUM, SBISIOMIUXCA CUCTEMHBIMU IS OTACNIbHBIX TMPEIMETOB
€CTECTBEHHO-HAYyYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAy4YHBbIE TMOHSATHS: HAy4dHBIA (DakT, rumores3a, 3aKOH, TEOPHUS,
aHaluM3, CHUHTE3, KiIacCHUUKAIUsi, TEePUOJUYHOCTh,  HAONIOJACHHWE,  DKCIIEPUMEHT,
MOJEJINPOBAHNE, U3MEPEHHUE, SABIICHHE.

®dusnka: MaTepusi, YHEPTUSI, Macca, aToM, dJIEKTPOH, MPOTOH, HEHTPOH, WOH, U30TOII,
PaMOaKTUBHOCTH, MOJIEKYJIa, SHEPTETUUYECKHI YPOBEHb, BEIIECTBO, TeN0, 00BEM, arperaTHoe
COCTOSIHME BEIECTBA, PU3NYECKUE BEIMYMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTb.




Buonorusi: kineTka, OopraHu3M, 3KOCHUCTeMa, OHocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3ME.

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TOJE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomorua:  XUMHMYECKas  IPOMBIIUIEHHOCTb,  METAJUIyprus,  IPOU3BOICTBO
CTPOMUTENBHBIX MaTepUasos, CEJIbCKOXO035IICTBEHHOE IIPOU3BOJICTBO, NUIIEBas
IIPOMBIIUICHHOCTb, (apMaleBTHYEeCKasi MPOMBIIUIEHHOCTb, IPOM3BOJICTBO KOCMETHYECKUX
IIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaT€pUalIOB, 3JIEKTPOHHAsS POMBIIIIEHHOCTb,
HAaHOTEXHOJIOTUH.

IUNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycraHaBnuBaeT TPeOOBaHUSA K pe3yjbTaTaM OCBOCHHS OOYYaIOUUMHUCS
IIPOrpaMM CpeJHEro o01iero oopa3oBaHusi (JIMYHOCTHBIM, METAIPEIMETHBIM U MIPEIMETHBIM).
Hayuno-meronnyeckoil OCHOBOW [Uisi pa3pabOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOCHUS
IpOTrpaMM CpeHero o0IIero 00pa3oBaHus SIBISETCS CUCTEMHO-IEATEILHOCTHBIN ITOAXO/.

B cooTBeTcTBUM C CHCTEMHO-AESATENBHOCTHBIM MOAXOJOM B CTPYKTYpE JUYHOCTHBIX
pe3yabTaTOB OCBOCHHS TpeAMeTa «XHUMHUS» Ha YPOBHE CpPEOHEro oOmero oOpa3oBaHUS
BBIJICJICHBI CIIEIYIOLINE COCTABISAIOIINE:

OCO3HaHUE O0YYAIOIIMMUCS POCCUUCKON IPakKIaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH U CAMOOIIPEIEIICHUIO;

HaJu4Yre MOTUBAIIUU K O0YUEHUIO;

[eJIeHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JTUUYHOCTH Ha OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAIULIM 0a30BOM HAyKU XUMHUU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOUIUXCS PYKOBOACTBOBATHCS B CBOCH AESITETHLHOCTU
[IEHHOCTHO-CMBICTIOBBIMH ~ YCTAHOBKAaMH, TMPUCYIIUMH IIEJIOCTHOM CHUCTEME XUMHUYECKOTO
o0pa3oBaHus;

HaJIMuue MPaBOCO3HAHMS 3KOJOTUYECKOW KYJIbTYpbl U CHOCOOHOCTH CTAaBUTh LIETH U
CTPOUTD KU3HEHHBIEC IJIaHBI.

JInuHOCTHBIE pPE3ybTaThl OCBOEHHUS MNpeAMeTa «XUMHS» JIOCTHTaloTCsi B €IUHCTBE
yu4eOHOW W BOCHHUTATEIbHOW JEATENbHOCTH B COOTBETCTBUM C TYMaHUCTHUECKHUMHU,
COIIMOKYJIBbTYPHBIMU, JTYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U WA laMd POCCHUMCKOTO
Tpa)XTaHCKOTO O0IlecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMHU M TPaBUJIAMHU TOBEACHUS,
CHOCOOCTBYIOUIMMH IpOLIECCaM CaMOITO3HAHUs, CAMOPAa3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS
JUYHOCTH O00YJarOIIUXCSI.

JInuHOCTHBIE pe3yNbTaThI OCBOCHHUS npeaMera «XuMU» OTpaXkaroT
c(hOpMHUPOBAHHOCTH OIBITA TO3HABATEIHHON U MPAKTUUYECKOH eATeIbHOCTH 00yUYaIoUIXCcs 1Mo
pean3aiuy NPUHATHIX B 00IECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaaIaHCKOTr0 BOCIUTAHUS:

OCO3HaHHs OOYYaIOIUMUCS CBOUX KOHCTUTYLIMOHHBIX TpaB U OO0S3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPSIAKY;

MIPEACTABJICHUS O COITMAIBHBIX HOPMaX M TPABWIAX MEXKIUYHOCTHBIX OTHOIIECHUHN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOI TBOPUYECKOH JEATENbHOCTH MPU CO3JIaHUU Y4EOHBIX
MPOEKTOB, pEIICHUU YYeOHBIX U TIO3HABATEIBHBIX 3a/1ay, BBIMOJTHCHUH XUMHUYECKHUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TMPUHUMATh MOTHBBI, HAMEPEHHS, JIOTUKY U apTyMEHTHI
JPYTUX TpY aHAJIM3€ Pa3IMYHbIX BUJOB YUeOHOU NeSTENbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS:

LIEHHOCTHOTO OTHOILIECHHS K MCTOPUYECKOMY M HAyYHOMY HACJIEIHUI0 OTEYECTBEHHOU
XUMUU;



YBaKEHHsI K MPOIIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO NMPUMEHEHHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKU €CTh PE3yJbTaT JUIMTENbHBIX HAOIIOAEHU,
KPOIIOTJIMBBIX KCIIEPUMEHTAIbHBIX [IOMCKOB, IOCTOSSHHOT'O TPY1a YYEHBIX U IIPAKTUKOB;

MHTEpECa W II03HABATEIBHBIX MOTHBOB B IIOJIyYCHHU M TIOCICAYIOLIEM aHaIU3e
nH(pOpPMAIUU O IEPEAOBBIX TOCTHIKECHUAX COBPEMEHHOM O0TEUECTBEHHOW XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

HPaBCTBEHHOI'0 CO3HAHUS, ITUYECKOr0 IIOBEICHMUS;

CIIOCOOHOCTH ~OLICHHMBaTh CUTYyallud, CBS3aHHbIE C XUMMYECKHUMM SIBJICHUSAMH,
U NPUHHAMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OLIEHHMBATh CBOE IOBEJCHHME U IIOCTYNKHA CBOMX TOBApUILEH C IO3HLMN
HPAaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCJIECACTBUN ITUX IOCTYIIKOB;

4) hopMupoOBaHNS KYJIbTYPHI 3/10POBb:

IIOHMMAaHMsI LIEHHOCTEH 310poBoro M Oe3omnacHoro olpas3a >KU3HU, HEOOXOIUMOCTHU
OTBETCTBEHHOT'0 OTHOIIECHUS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXMYECKOMY 3/I0POBBIO;

COOJIIOICHUSI TTpaBUJI OE30I1aCHOr0 OOpallleHUsl C BEIECTBAMU B OBITY, ITOBCEIHEBHOM
JKU3HU U B TPYIOBOM JE€ATEIBHOCTH;

NOHMMaHMsI LEHHOCTH MpaBWl HHIMBUAYAJIBHOTO M KOJUJIEKTMBHOIO O€3011acHOIro
IIOBEJICHUS B CUTYyalUsIX, YIPOXKAOIINX 310POBbIO U )KU3HU JIIOJCH;

OCO3HAHMS IMMOCIEACTBUI U HENPUATUS BPEIHBIX NMPHUBBIYEK (YIOTPEOIEHHS aIKOroJs,
HapKOTHUKOB, KYPEHHUS);

5) Tpy/10BOT0 BOCIIUTAHUS

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Y4Y€OHO-HCCIEA0BATENbCKON eATENbHOCTH,
OOIIECTBEHHO IOJIE3HOM, TBOPUECKOM U APYIHX BUAAX IESATEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTHE B pEIICHUM IPAKTUYECKMX 33Ja4 COLUAIBHON
HaNpaBJICHHOCTH (B paMKax CBOEro KJjacca, IIKOJbl);

UHTEpeca K NPAKTUUYECKOMY M3Y4YEHHIO MPOQECcCHil pa3aIuvyHOro poja, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBa)XXEHUS K TPYAY, JIIOJSAM TPYJa U pe3yJIbTaTaM TPYIOBOH AESITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHIyaJbHOM TpPaeKTOPUH OOpa30BaHMs,
Oyayuieit npodeccuu u peanu3alnuyd COOCTBEHHBIX KU3HEHHBIX TUIAHOB € YUYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTpEOHOCTEN 00I1ECTBa;

6) IKOJIOTHYECKOT0 BOCTIUTAHUSI:

HKOJIOTUYECKH  IIeJIeCOO0Pa3HOr0  OTHOIIEHHS K TpHpPOJEe, KaK HCTOYHHKY
CYLIECTBOBAHMSI )KU3HU Ha 3eMIIE;

NOHMMaHMUsL  TJ00AJLHOTO  XapakTepa  JKOJOTMYECKHUX  MpoOseM,  BIMSHUSA
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSIHUE MPUPOJIHON U COLMAIIBHON CPENBL;

OCO3HaHMA HEOOXOAMMOCTH HCHOJb30BAHUS JOCTMXKEHUH XUMHUM sl pELIeHUs
BOIIPOCOB PallOHAIBHOTO MPUPOAOIIOIB30BAHNS;

AKTUBHOI'O HETPUATHUS NEUCTBUH, IPUHOCAILIUX BPEI OKPYXKAIOLIEH IIPUPOJHON Cpele,
YMEHHSI IPOTHO3UPOBATh HEOIArONPUSATHBIE KOJOTHUYECKHE OCIEACTBUS TPEITPUHUMAEMbIX
JENUCTBUN U NIPEAOTBPALIATh UX;

HaJW4MUs Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIbTYpBI, OIBITA
JEATEIbHOCTH  JKOJIOTMYECKOW HAIpaBICHHOCTH, YMEHUsS pYKOBOACTBOBAaTbCA WMH B
M03HABATEIbHON, KOMMYHHKAaTUBHOM M COLIMAJIbHOM MpaKTHKE, CIIOCOOHOCTH W YMEHUs
aKTHUBHO MPOTHUBOCTOSTH UCOJIOTUU XeMohoouu;

7) IEeHHOCTH HAYYHOT'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOM MPaKTUKU;

NOHUMAaHMs CIeNU(PUKHA XUMHUH KaKk Haykd, OCO3HaHMA e€ poiu B (hpopMupoBaHUU
palMOHaJIBLHOTO  HAYYHOTO  MBIIUIEHUS, CO3JaHMM  IIEJIOCTHOTO  MpejAcTaBiIeHus 00
OKpYKalOIlleM MHpPE KakK O €IUHCTBE IPUPOABI U YEJIOBEKa, B IIO3HAHUM IIPUPOJHBIX
3aKOHOMEPHOCTEHN M peIIeHUH IPOOIeM COXPaHEHHsI IPUPOTHOIO PABHOBECHUS;
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yOexAEHHOCTH B 0CO00M 3HAYMMOCTH XUMHH JUIsl COBPEMEHHOW ITMBUIIM3AINH: B €€
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH M BAXKHOW POJIM B CO3/IaHWU HOBOW 0a3bl MaTepHaIbHON
KYJIBTYPBI, pEIICHUH TI100ATBHBIX MTPOOJIeM YCTOWYMBOTO PA3BUTHSI YEIOBEYECTBA — CHIPHEBOA,
SHEPTreTUYECKOW, THIIEBOM M OSKOJOTMYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
00eCTreYeHNN YCJIOBUM YCHEIIHOTO TPyAa M DKOJOTHYECKH KOM(OPTHON KU3HU KaKIOTO
yjeHa oOIIeCTBa;

€CTECTBEHHO-HAyYHOM T'PaMOTHOCTU: TMOHMMAaHHUSl CYIIHOCTH METOJIOB IO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CHIOCOOHOCTH MCIOJIB30BATh MOJIy9aeMbIe 3HAHUS IS
aHaIM3a U OOBSICHEHHs SIBJICHUN OKPYXKAIOIIEr0 MUpa U MPOUCXOAALINX B HEM HM3MEHEHHIH,
yMEHHUs JelilaTb 00OCHOBAaHHBIC 3aKJIIOYEHUS Ha OCHOBE HAyYHBIX (PAKTOB M HMEIOLIUXCS
JAHHBIX C LEJIBIO MOTYYEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIPHO HCIOJIb30BaTh XWMHUYECKHE 3HAHMS IS PEIICHUS
po0JIeM B pealibHBIX KU3HEHHBIX CHTYAIIHSIX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUW 1O XHMHM B COOTBETCTBUU C JKMU3HCHHBIMU
MOTPEOHOCTAMHU;

uHTEpeca K OCOOGHHOCTSAM TpyAa B pa3nuyHblXx cdepax npodeccuoHambHON
JIeSITEILHOCTH.

METAINPEIMETHBIE PE3YJbTATBI

MertanpeameTHble pe3yibTaTbl OCBOEHHUS Y4eOHOro mnpeamera «XUMHs» Ha YPOBHE
Cp€aHcro 06]1161“0 06pa30BaHI/I}I BKJIIFOYAKOT:

3HAYUMBIC IJIs1 CI)OpMHpOBaHI/Iﬂ MI/Ip0BO33p€HI/I$I 06yan0H1chs1 MG)KI{I/ICIII/IHJII/IHapHI)Ie
(Me)KHpe,I[MeTHbIe) O6H_leHay11HLIe IOHATHUSA, OTpaAXKAOIIUEC LCJIOCTHOCTDb Haquoﬁ KapTHUHBI
MUpa U crienu(puKy METOJOB MO3HAHMS, UCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus,
BEIIECTBO, JHEPrHs, SBICHUE, MpOIecC, CUCTeMa, HAy4dHBIM (aKT, MNPUHIMI, THUIOTE3a,
3aKOHOM€pHOCTB, 3aKO0H, TeOpI/ISI, HUCCJIICIOBAHUEC, Ha6J'IIOI[eHI/Ie, I/I3MepeHI/Ie, BKCHepI/IMeHT n
Jpyrue);

YHI/IBepcaJ'IBHBIG yqe6HLIe I[Cf/iCTBI/IfI (HOSHaBaTeJ'IBHBIG, KOMMyHHKaTHBHLIC,
peryiasaTuBHble), oOecrneunBaromue ¢GopMupoBaHHe (YHKIMOHAJIBLHOW TIPaMOTHOCTH H
COLIMAJIbHOW KOMIIETEHIIMHU 00Yy4aroIINXCsl;

CHOCO6HOCTB 06y‘IaI-OH.II/IXC}I HCITIOJIBb30BATH OCBOCHHBEIC MC)KI[I/ICI_II/IHJ'II/IHapHBIe,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCaJbHblEe YydeOHbIE IEHCTBUS B IMO3HABATEJIbHOM U
COI.[I/IEUILHOf/i HpaKTI/IKe.

MeranpeaMeTHbIe Pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMU YUCOHBIMHU
II03HAaBaTCJIbHBIMU, KOMMy'HI/II(aTI/IBHLIMI/I n pel“yJ'ISITI/IBHBIMI/I ,HeﬁCTBHHMH.

OB.TIa)IEHI/Ie YHUBEPCAJIbHBIMH y‘lCﬁHbIMI/I NMO3HABATEJIBLHBIMH €M CTBUSIMMU:

1) 6a3oBbIe JJOrHYeCcKHeE IeHCTBHS:

CaMOCTOSITENILHO (DOPMyJIMpPOBaTh M aKTyalIU3UpOBaTh IMpOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONpENENATh LENH ACATENbHOCTH, 3aaBas MapaMeTpbl U KPUTEPUH UX JOCTHKEHHS,
COOTHOCUTB PE3YJIBTATHI ACATEIBHOCTH C ITOCTABICHHBIMU LICIISAMU;

HCIIOJIB30BaTh IpPHU OCBOCHUU 3HAaHUH HpI/IéMBI JIOTHYECKOI'O MBINIJICHUA — BBIICIATH
XapakTepHble NPU3HAKM IIOHATHUM W YCTAHABIMBAaTb HX B3aUMOCB3b, HCIIOJIB30BATh
COOTBCTCTBYIOIIUE TOHATUSA TJIA 00BLICHEHHUS OTACJIIBHBIX (baKT OB U HBHGHHP'I;

BbIOMPAaTh OCHOBaHMS M KPUTEPUHU IS KIACCU(PUKAIMM BEIIECTB M XUMHYECKUX
peakuuii;

YCTaHaBIUBATh IPUYMHHO-CIIEICTBEHHBIE CBA3H MEXIY U3Y4acMbIMU SIBJICHUSIMY;
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CTPOUTH JIOTHUECKUE pacCyXIeHHUs (MHIYKTUBHBIC, NEAYKTHUBHBIC, IO aHAJOTHH),
BBISIBJIATh 3aKOHOMEPHOCTH ¥ IIPOTHBOPEUYHS B PACCMATPUBAEMBIX ABICHUSX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJIIOUCHHS,;

IPUMEHATh B IMIpolecce IO3HAHUA, HCMONb3yeMble B XUMHHM CHMBOJIMYECKHE
(3HAKOBBIE) MOJENHU, NPEOOPA3OBHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHYECKHHA 3HAK
(cuMBOII) 35IeMeHTa, XUMUYecKas (popMyiia, ypaBHEHHE XMMUYECKON PEaKLUU — IIPU pEeIIeHUH
y4eOHBIX MO3HABATENBHBIX M TPAKTHUYECKUX 3a]ad, NPUMEHITh Ha3BaHHBIE MOJICIIbHBIC
IPEJCTABICHUS JUIsl BBIABICHUS XapaKTEPHbIX IPU3HAKOB M3YYaE€MBbIX BEIIECTB U XUMHUYECKUX
peaKuuid.

2) 0a3oBblIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKLINN;

¢dbopMynMpoBaTh LEIM M 33Ja4d HCCIIEAOBAaHUS, MCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOPMYyTUPOBAHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI
U1 GOPMHUPOBAHUS TUIIOTE3bI 110 POBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIa/IETh HABBIKAMU CaMOCTOSATEIbHOTO IUIAHUPOBAHUS U IPOBENEHUS YUYEHHYECKUX
HKCIEPUMEHTOB, COBEPLICHCTBOBATH YMEHUS HAOII01aTh 3a XO/I0M IIPOLEcca, CAMOCTOSTENLHO
MPOTHO3UPOBATh €ro pPe3ynbTaT, (OPMYIHPOBATH OOOOIIEHHUS W BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH  pE3yJbTaTOB  HCCIIEAOBAaHMS, COCTAaBIAThH OOOCHOBAHHBIM OTY4ET O
MpoJIeTIaHHOH pabdoTe;

IpUOOpeTaTh ONBIT YYEHWYECKOH HCCIEeN0BaTEeIbCKOW M IMPOEKTHOW NesTEeIbHOCTH,
MPOSIBJISITE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB DPELICHUs
MPAKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3InYHbIX METO/I0B MIO3HAHMUS.

3) pabora ¢ uHpopmaueii:

OpPUEHTUPOBATbCS B pa3IMYHBIX HCTOYHMKAX HMHPOpMaLUM (HAy4HO-IOMYJspHas
JuTepaTypa XHMMHYECKOTO COJEpXKaHUs, CIpaBOYHble Mocolus, pecypcbl HHTepHeta),
aHATM3UpPOBaTh MH(OPMAIMIO PA3IUYHBIX BUAOB U (GOPM INPEACTaBIEHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(GbopMyIMpOBaTh 3alpoChl U MPUMEHATh Pa3JIMYHbIE METO/AbI IpPU MOUCKE U OTOOpe
nH(popMaluy, HEOOXOAUMOH /1JIs BBITIOIHEHUS YU€OHBIX 33/1a4 ONpeAeaEHHOrO TUIA;

pUOOPETaTh OMBIT UCHOIb30BaHUS MH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH
Y Pa3IIMYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMAIbHYIO (OpMY MpeJCcTaBlIeHUs] HHOpMaLnuu
(cxembl, rpauKH, JUarpamMmbl, TAOJIHUIbI, PUCYHKHU U JIPYTHE);

UCIOJb30BaTh HAy4yHBIH S3BIK B KaueCTBE CpEACTBA IpPH pPaboTe € XUMHUYECKOU
nH(popMalMen: NPUMEHATh MEXIpeIMeTHble ((puU3nYecKkue M MaTeMaTU4YeCKue) 3HAKU U
CHUMBOJIBI, (hopMyIibl, a0OpEeBUATYPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPECTBA HATJISITHOCTH.

OBjaaaenue YuuB€EpCaJbHBIMH KOMMYHUKATUBHBIMUA JeHCTBHSIMM:

3aJlaBaTh BONPOCKI IO CYHIECTBY OOCYXJTaeMOH TeMBI B XOJ€ JUAJIOTa
W/ TUCKYCCHUHU, BBICKA3bIBaTh WIEH, (HOPMYIHUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJIOKEHHOM 3a/1a4U;

BBICTYIIATh C MIPE3EHTAINEN Pe3yIbTaTOB O3HABATEIBHOMN JeSITETbHOCTH, MOTYUEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPH BBIMOJTHCHHH XUMHYECKOTO
AKCIIEPUMEHTa, MPAKTUYECKONH pPadOThl MO HCCIEAOBAHUIO CBOWCTB HM3Yy4aeMbIX BEIIECTB,
pea3anuu y4eOHOTO MPOEKTa 51 (dbopMyIHpOBaThH BBIBOJIBI
M0 pe3ylbTaTaM TMPOBEACHHBIX HWCCIEIOBAaHUM MyTEM COTJACOBAaHUSA TMO3WIUH B XOJHe
o0cyx1eHust 1 0OMEHa MHCHHSIMHU.

OB.TIa)IeHI/Ie YHMBEPCAJIbHBIMMU PEryjJsaTUBHBIMUA JEeHCTBUSIMM:

CaMOCTOATCIIBHO INIAHUPOBATb W OCYHICCTBJIATH CBOKO IIO3HABATCIIbBHYIO OCATCIIBHOCTD,
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orpenenss e€ 1eNu U 3aJaud, KOHTPOJIMPOBATh U IO Mepe HEOOXOAUMOCTH KOPPEKTHPOBAThH
npeayaraéMblii aITOPUTM JICHCTBUH NPU BBHITOIHEHUN YUEOHBIX M HCCIICTOBATEILCKUX 3a/1ad,
BbIOMpaTh Hanboee 3(hHeKTUBHBINA CIOCOO UX PEHICHUS ¢ YYETOM MOTYyYCHHS HOBBIX 3HAHUN
O BEIIECTBAX U XUMHUYECKUX PEAKIHIX;

OCYIIECTBJIATH CAMOKOHTpPOJIb CBOEH JEATEIbHOCTM Ha OCHOBE caMoOaHalu3a u
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATbHI
10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckasi XuMUs» OTPaxaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHUH O XWMHUYECKOW COCTABIISAIOIICH €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa, POJIM XHMMHUU B TIO3HAHUU SIBIICHUI NpPUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIBTYpPhl JHYHOCTH, €€ (DYHKIIMOHAIBLHOW T'PaMOTHOCTH, HEOOXOTUMOW st
pelleHrs NPAaKTUYECKUX 3aJad M SKOJIOTMYEeCKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOHOM CpeIe;

BIaJICHUE CUCTEMOW XMMHUYECKHX 3HAaHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOIINE
MOHATUA (XMMHYECKHUW DJIEMEHT, aToM, OJJEKTpOHHAas OO00JI0OYKAa aToma, MOJICKYIIa,
BaJICHTHOCTh, JJEKTPOOTPUIATENILHOCTh, XHMHUYECKasi CBSI3b, CTPYKTypHas Qopmyna
(pa3BépHyTast M COKpami€HHas), MOJIb, MOJISIpHAs Macca, MOJISIPHBIA OOBEM, YIIEpOIHBIN
cKesleT, (pyHKIMOHANbHAas TpyIna, paguKkai, H30MEpHUs, U30MEpbl, TOMOJIOTMYECKUN P,
TOMOJIOTH, YTJIEBOJOPOIbI, KHCIOPOJ M a30TCOACpPIKAIIUE COCAMHEHHUS, MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BE€HO, BLICOKOMOJIEKYJISIPHBIE COSAMHEHHUS ); TCOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranuyeckux BemecTB A. M. bymiepoBa, 3ak0OH COXpaHEHHSI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJHMYECKHH S3bIK XMMHU;, MHPOBO33PEHUECKHE 3HAHMS, JIEKallue B
OCHOBE TIOHMMAaHHUS MPUYMHHOCTH M CHCTEMHOCTH XMMHYECKUX SIBICHUH, (PAKTOJIOTUYCCKUE
CBEICHMUSI O CBOICTBaX, COCTaBe, MOJYy4YEeHUU U OE30MaCHOM HCIOJIb30BAaHUH BAKHEHIINX
OpPTraHUYECKUX BEUIECTB B OBITY U MPAKTUUYECKOMN JACATEIHHOCTH YEIOBEKA;

chOPMUPOBAHHOCTh ~ YMEHHH  BBISBISATH  XapaKTepHble  MPU3HAKK  MOHSITHIA,
YCTaHABIIMBATh WX B3aUMOCBSI3b, MCIIOJIH30BATh COOTBETCTBYIONINE TOHSTHS TMPU OMUCAHUU
COCTaBa, CTPOCHHUSI U MIPEBPAIICHUI OpraHUYEeCKUX COCTUHEHHI;

c(hOpMUPOBAHHOCTh YMEHHI HCITOJIH30BAaTh XUMUUECKYI0O CUMBOJIUKY IS COCTABIICHUS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHOI) ¢GopMyln OpraHHYeCKHX
BEILIECTB M YPAaBHEHUN XMMHUUYECKUX PEAKIIUH, U3TOTABIUBATH MOJIETTH MOJIEKYJI OPraHUYECKUX
BEILIECTB ISl WIUTIOCTPALIUHA UX XUMHUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOCHHS;

cOPMUPOBAHHOCTh ~ YMEHUW  yCTAaHABIMBATh  NPHUHAMAIEKHOCTH  HM3YyUEHHBIX
OpPraHMYECKUX BEIIECTB IO HMX COCTaBY M CTPOCHHIO K OIpeAenEHHOMY Kiaccy/Tpymnmne
COCTMHEHU I (yrieBomopo/isl, KHCJIOPO/T " a30TcoIepKaIIne COCIMHECHMUS,
BBICOKOMOJICKYJISIPHBIE ~ COGAMHEHMsI), JaBaTh WM Ha3BaHHWs IO CHCTEMaTHYeCKOU
Homenkiarype (IUPAC), a Takke TpHBOAWTH TPHUBHAIBHBIC HA3BaHUS OTIEIBHBIX
OpPraHMYECKUX BEUIECTB (ITHIICH, MPOMUJICH, alleTUJICH, ITUJICHTINKOIb, TIHIEPUH, (EHOI,
(dhopmanipieTu1, aneTanbAeTu/l, MypaBbUHAS KUCIIOTa, YKCYCHAs! KUCJIOTa, OJICMHOBAs KUCIIOTA,
CTeapuHOBAas KUCIIOTA, TIII0K03a, PPYKTO3a, KpaxMmall, IeJITI0I03a, TIIUIKH);

c(hOpPMHUPOBAHHOCTh YMEHUSI ONPENEISATh BUABl XMMHUYECKOM CBSI3U B OPTAaHHMYECKHUX
coeuHEHMSX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHHS MIPUMEHATH TMOJOKEHUS TEOPHH CTPOCHUS OPTaHMYECKUX
BemiectB A. M. bytnepoBa /s 00bSCHEHHSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHHUS MACCHI BEIIECTB;

cOpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUIUYECKUE U
XUMUYECKAE CBOWCTBA THUMWUYHBIX TMPEJACTABUTEICH PA3TUYHBIX KIACCOB OPraHUYECKUX
BellecTB (MeTaH, JTaH, STWIEH, MPOMWIIEH, aleTuiieH, OyraaueH-1,3, merunOyramuen-1,3,
O€H30J1, METaHOJI, STAHOJ, ATHJICHTJIUKOJb, TIMIEPUH, (EHO, alleTalbleru], MypaBbuHas 1
YKCYCHasi ~ KHUCJIOTBI, TJIIOKO3a, Kpaxmas, LeJJI0i03a, aMUHOYKCYCHas  KHCIIOTa),
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WUIIOCTPUPOBATh TE€HETUYECKYIO CBSI3b MEXKIY HHUMHU YpPaBHEHHUSMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIHH ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX POpPMYIT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb HCTOYHHKH YIIIEBOJOPOJHOTO CHIPhS
(HedTh, TPUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TMEPepabOTKH M MPAKTHUECKOE NMPUMEHEHHE
MPOAYKTOB MEpepadOTKH;

c(OPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUKCICHUS [0 XHMUYECKUM YpaBHEHUSIM
(mMacchl, 00bEMa, KOTUYECTBA MCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEAKIMU MO W3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WM NIPOJIYKTOB PEAKLUN);

cOpPMUPOBAHHOCTh YMEHUW BIIAJIETh CUCTEMOM 3HAHUW OO0 OCHOBHBIX METO/ax
HAy4yHOT'0 MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUHU IIPU U3YUYEHUU BEUIECTB U XUMUYECKUX SIBJICHUMN
(HaOnrofeHue, HM3MEpPEHHEe, OSKCIEPUMEHT, MOJICIHPOBAHUE), HCIOIB30BaTh CHUCTEMHBIE
XUMHUUYECKHE 3HAHUS [UIsl IPUHATHA PEUIEHUM B KOHKPETHBIX JKM3HEHHBIX CHUTYyalMsX,
CBA3aHHBIX C BEIIECTBAMM U X IPUMEHEHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUH COOJIFO/IATH MPaBWIIA MOJB30BAHUS XMMHYECKON TOCYIOM
U J1a0OpaTopHBIM O0OpYyJOBaHHEM, a TakKe IMpaBuia oOpalleHus C BellecTBaMH B
COOTBETCTBUH C MHCTPYKLHSAMH 110 BBIIIOJIHEHUIO J1A00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHI IUIAHUPOBATh U BBINOJHITH XMUMHUYECKUN IKCIEPUMEHT
(mpeBpallieHusl OPraHuYeCKUX BEIIECTB IIPU HArPEBAHUH, MTOITYYEHHUE 3TUJIEHA U U3YUYEHUE €T0
CBOMCTB, Ka4yeCTBEHHbIC pEAKLUHUW OPraHWYeCKUX BEIIeCTB, JACHATypalus OEIKOB Ipu
HarpeBaHWH, [IBETHBIC PEaKIK OEJIKOB) B COOTBETCTBUH C MPABHIIAMHU TEXHUKH 0€3011aCHOCTH
mpu o0OpallleHuu ¢ BEIIeCTBaMU U JIa0OpAaTOPHBIM O0OPYIOBAHUEM, IIPEJICTABISATH PE3YIbTATHI
XUMHUYECKOI0 3KCIepUMEHTa B ()OpME 3alMCH YPAaBHEHHUH COOTBETCTBYIOIIUX pEaKUud U
(bopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKH aHATM3HPOBATH XUMUYECKYIO0 MH(POPMAIHIO,
MOJIyYaeMyI0 W3 pa3HbIX MCTOYHUKOB (cpelncTBa MaccoBod uHpopmauuu, WHTepHeT U
JpYTUX);

c(OpPMUPOBAHHOCTh YMEHUH COOJIOAATh MpaBUiIa SKOJOTHYECKH IIEeIeCO00pa3HOro
MOBEICHNUS B OBITY M TPYAOBOH MAESITEIBHOCTH B LENSIX COXPAHEHHS CBOETO 3J0pOBbS U
OKpY>KaroIllel IPUPOIHOM Cpellbl, OCO3HABATh OMACHOCTh BO3/IEHCTBHS HA JKUBBIE OPraHU3MBbI
onpeeNEéHHBIX OpraHUYeCKUX BELIECTB, MOHMMAas cMbicn nokaszarens [IJIK, mosicHaTh Ha
IpUMepax CrocoObl YMEHbIIEHNS U MPEJOTBPAILEHHS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeN0BeKa;

U1 00Y4aroIUXCcsl C OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 3710POBBS: YMEHHE IPUMEHSTh
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEILECTB U XUMUYECKUX SBJICHU;

UL CHENbIX M CIA0OBUAAIIMX OOYYaIOUIMXCS: YMEHHE HCIOJIb30BaTh penbedHo-
TOYEYHYIO cucTeMy 00o3HaueHuit JI. bpaitng i 3anucu XumMuueckux Gopmy.

11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOeHUs Kypca «OOmmas W HEOpraHudecKas XUMUS
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh TMPEICTABICHUI: O XHMHYECKOH COCTaBISIONIEH €CTECTBEHHO-
Hay4yHOM KapTUHBI MHpa, POJIM XHMMHUU B TIO3HAHUU SIBJIEHUN NpUPOIbI, B (OPMUPOBAHUU
MBIIUJICHUSI U KYJABTYpPhl JTUYHOCTH, €€ (DYHKIIMOHAIBLHOW T'PaMOTHOCTH, HEOOXOTUMOW MJist
peI_HeHI/ISI HpaKTI/IquKI/IX 3aJa4 U DKOJOI'MYCCKHU O6OCHOBaHHOI‘0 OTHOIICHUS K CBOGMy
37I0pOBbIO U IPUPOIHOM CpeLIE;

BJIAJICHUE CHUCTEMOM XMUMHYECKHUX 3HAHUW, KOTOpAas BKJIIOYAET: OCHOBOIOJIATAIOUIUE
MOHATHUS (XUMHUYECKHUI JIEMEHT, aTOM, H30TOII, S-, P-, d- 2JIeKTpOHHBIE OPOUTATIH ATOMOB, HOH,
MOJICKYJIa, MOJIb, MOJIAPHBIH O00BEM, BAJEHTHOCTh, SJIEKTPOOTPHUIIATEIHLHOCTh, CTEMEHb
OKHUCJICHUS, XHUMHYECKash CBSI3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJHAs),
KpUCTAJUIMYECKasi pemeETKa, THIbI XMMHYECKHUX PEaKIHil, pacTBOp, JJIEKTPOJIUTHI,
HGBHGKTpOHI/ITH, BHGKTPOJII/ITI/I‘IGCKEIH Jucconuanusda, OKHCIHUTCIIb, BOCCTAaHOBUTCIIb, CKOpOCTB
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XUMHUYECKOM  peaklMM, XHUMHUYECKOE paBHOBECHE); TEOPUM M 3aKOHBl  (Teopus
AJIEKTPOJIUTAYECKON aucconuanuu, nepuogudyeckuii 3akoH J[. W. MenneneeBa, 3akoH
COXPAHEHHUs MaccChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPALLEHUS SHEPIrUU MPU XMMHUYECKHUX
peaknusx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK XUMHH, MHUPOBO33PEHUECKHE 3HAHMS,
JeXKalMe B OCHOBE ITOHUMAaHWS IPUUYMHHOCTU M CHCTEMHOCTH XHMHUYECKUX SIBJICHHM,
(bakToNOrMuecKrue CBEJICHUS O CBOMCTBAX, COCTaBE, MOJyUYEHUHU U O€30MacHOM UCIOIb30BaHUU
BAKHEHIINX HEOPTaHUYECKUX BELECTB B OBITY U MPAKTUUECKOM 1€ATEIbHOCTH YEI0BEKA;

chOPMUPOBAHHOCTh ~ YMEHHH  BBISBISATH  XapaKTepHble  MPU3HAKK  MOHSATHIA,
yCTaHaBIMBAaTh UX B3aUMOCBA3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATUS NPU ONMCAHUU
HEOPraHUYECKHUX BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHUHN HCIOIB30BATH XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHUS
(dbopMynl BEIIECTB M YpPaBHEHHH XMUMHYECKHX pEaKLUUW, CHUCTEMaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBuMaibHble Ha3BaHUSl OTACIIbHBIX HEOPraHUYECKHX BelIeCTB (yrapHblidi Tas,
YIJIEKUCIIBIMA a3, aMMHaK, rali€Has U3BECThb, HEram€Has M3BECTb, MIUThEBas COAA, MUPUT U
Jpyrue);

cOPMUPOBAHHOCTh YMEHHI ONpENeNsTh BaJCHTHOCTh M CTENEHb OKHCICHUS
XUMHUYECKHUX DJJIEMEHTOB B COEAMHEHMSIX PA3JIMYHOIO COCTaBa, BHUJ XMMHUYECKOH CBS3U
(KoBaJIeHTHAs, HOHHAs, METAJUIMYECKasi, BOJOPOIHAS) B COSAMHEHUSIX, TUIl KPUCTAILTUYECKOU
pEIETKM KOHKPETHOIO BeEllecTBa (aTOMHAs, MOJIEKYJSIpHAs, HOHHAs, MeTaJlJIn4yecKasi),
XapakTep Cpepl B BOJHBIX pacTBOPaX HEOPTAaHUUECKUX COCAMHEHUN;

c(OPMHPOBAHHOCTh yYMEHUH yCTaHABIWBATh INPUHAICKHOCTh HEOPTaHMYECKHX
BEIIECTB [0 UX COCTABY K OMpeeIEHHOMY KJIacCy/Tpymie coelnHEeHUH (IPOCThIe BEIIEeCTBA —
METaJUTbl 1 HEMETAJIJIbl, OKCUIbI, OCHOBAHUS, KHUCIOTHI, aM()OTEpHBIE THUAPOKCHIBI, COJIH);

chOpPMUPOBAHHOCTh YMEHUH pPACKpbIBaTh CMBICH TMEepUOAWYEcKOro 3akoHa /.
W. MenzieneeBa © JEMOHCTPHPOBATH €r0 CHCTEMATH3HPYIOUIYIO, OOBSICHUTEIBHYIO |
MIPOTHOCTUYECKYIO (PYHKIINH;

Cc(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX 3JIeMEeHTOB 1—4 nepuonos Ilepuoguueckoil cucteMbl XMMUYECKUX 3JI€MEHTOB /l.
. MeHnzeneeBa, UCNOIB3ysl TOHATUS «S-, P-, 0-2JIEKTPOHHBIE OPOUTAIMY», «IHEPTETHUCCKHE
YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH WM3MEHEHHs] CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX
COEIMHEHMH 10 nepuojam U rpynmnam llepruoanyeckoil cHCTeMbl XUMHYECKUX 3JIEMEHTOB /.
H. Menneneena;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE
CBOMCTBA HEOPraHMYECKHX BELIECTB PA3JIUYHBIX KJIACCOB, IMOATBEPKAATH CYIECTBOBAHUE
TEeHETUYECKON CBSI3M MEXJy HEOPraHMYeCKMMH BEUIECTBAMHM C IIOMOIIbIO YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUM;

c(OpPMHUPOBAHHOCTh YMEHHS KJIaCCU(UIUPOBATH XUMUYECKUE PEAKIIMH MO PA3ITUYHBIM
NpU3HaKaM (YUCIIy M COCTaBy pearhpyrolluX BeIIeCTB, TEIUIOBOMY 3(dekty peakium,
W3MEHEHUIO  CTENEeHEeW OKHUCIEHUS  JJIEMEHTOB, OOpaTUMOCTH  pEaKluu, Yy4acTHIO
KaTajau3aropa);

c(OPMUPOBAHHOCTh YMEHUH COCTaBJISATh YpPaBHEHHS pEaKUUH pa3IMYHBIX THIIOB,
MOJIHBIE M COKpAIIEHHBIE ypPaBHEHUS PEaKLUUi HOHHOIO OOMEHA, YUYMTBIBas YCIOBHS, HpPU
KOTOPBIX 3TH pEaKuu UAYT 0 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUN MPOBOAUTH PEAKLMH, MOATBEP)KIAIOIINE KadyeCTBEHHBIN
COCTaB pa3IUYHBIX HEOPraHMYECKHX BEIIEeCTB, pPACIIO3HABATh OMNBITHBIM IMYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PaCTBOpax HEOPIraHUUYECKUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHHH pacKpbIBaTh CYLIHOCTh OKHUCJIUTEIbHO-
BOCCTAHOBUTEJIbHBIX pPEAKIUi IOCPEACTBOM COCTaBJICHUS HIIEKTPOHHOro OanaHca 3TUX
peakuuii;

c(OPMHUPOBAHHOCTh YMEHHH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakiun
OT pa3NIUYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS XWMUYECKOTO0 PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aeiicTBus (nmpunuuin Jle [llatense);

c(OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE MPOIIECCHI, JIeKaAIIUe B
OCHOBE ITPOMBIIIIEHHOT'O TOJYYEHHUsI CEPHOM KHCIOThI, aMMHaKa, a TaKkKe COPMUPOBAHHOCTD
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npeacTaBIeHuid 00 OOIMIMX HAYYHBIX MPUHIMIAX U SKOJIOTUYECKUX MpoOIeMax XMMHYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHH MPOBOIUTH BBIUYMCIEHUS C HCIOIb30BAHUEM MOHATHUS
«MaccoBasi JI0Jsl BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHOIIEHUI Ta30B NPH XUMHUYECKUX
peaKIMsIX, MacChl BeleCTBa WM 00BbEMa Ta30B M0 U3BECTHOMY KOJMUYECTBY BEIECTBA, Macce
Wik 00bEMY OHOTO M3 YYAaCTBYIOIIMX B PEAKIMM BELIECTB, TEIUIOBOro 3((dekra peakluu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUSI SHEPIUU;

c(OPMHUPOBAHHOCTh YMEHUI COOIOAATh MpaBUIIa MOJIb30BAHNUSA XUMUYECKOH MOCynoi
u 7a0opaTOpHBIM OOOpYZOBaHMEM, a TakXKe IMpaBuUja OOpalleHuss C BeUIeCTBaMHU B
COOTBETCTBUM C MHCTPYKLIUSAMHU I10 BBIIIOJHEHUIO JTA0OPATOPHBIX XUMHUECKUX OIBITOB;

c(OPMHPOBAHHOCTH YMEHHMH IUIAHUPOBATH M BBINOJHATH XUMHYECKHH AKCIIEPUMEHT
(pa3noxeHue MepoKcHIa BOAOPOAA B IPUCYTCTBUHU KaTaau3aTopa, OIpPEICNICHHE Cpebl
pacTBOpPOB BEUIECTB C IIOMOILBIO YHHUBEPCAIBHOI'O WMHJAMKATOPA, BIUSHUE Ppa3JIUYHbIX
(akTOpOB Ha CKOPOCTb XMMHUYECKOM peaklH, peaklUuM HOHHOIO OOMEHa, KayeCTBEHHBIE
peaknuu Ha Cyibdar-, KapOOHAT- M XJIOPHI-aHUOHBI, Ha KATHOH aMMOHUS, pEIICHUE
HKCHEPUMEHTANbHBIX 3a7a4 o TeMaM «Mertamasl» U «Hemeramib») B COOTBETCTBUM C
NpaBUJIaMHA TEXHUKHA OE30MacHOCTH TpH OOpaIleHWH C BEIIECTBAMU W J1a0OpPaTOPHBIM
000pyZ0BaHUEM, NPEACTABIATh PE3ylbTaThl XMMHUYECKOTO SKCHEpUMEHTa B (popMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX pEaKIU U (popMynupoBaTh BBIBOJAbI HAa OCHOBE JTHX
pE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHUECKH aHATM3HPOBATH XMMUYECKYI0 MH(OPMALHIO,
[OJy4yaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpPEeICTBa MaccoBOM KoMMyHUKanuu, MHTepHeT u
JIPYTHX);

C(OPMHUPOBAHHOCTh YMEHHUI COOMIOAATh NpaBUIIa HKOJOTHYECKU IIe1eco00pa3HOro
MOBEICHNUS B OBITY M TPYAOBOH AESITEIBHOCTH B LENSIX COXPAHEHHS CBOETO 3J0pPOBbS U
OKpY>Karolllell IPUPOIHON Cpellbl, OCO3HABATH OMACHOCTh BO3/EHCTBUS HA JKUBBIE OPTaHU3MBbI
OTIpeIeIEHHBIX BEIIECTB, IMOHMMast cMbIca nokaszaresst [1JIK, mosicHaTs Ha mpuMepax crocoObl
YMEHBILIEHUS U NPEJOTBPAILEHUS UX BPEAHOIO BO3ACHCTBUSA HA OPraHU3M YEJIOBEKa;

U1 00Y4YaroIMXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbS: YMEHHUE PUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIECTB U XMMUYECKHX SIBIICHUI;

JUISL CIIETIBIX W CA0OBUJANIMX OOYYaIOIIUXCS: YMEHHE HCIOJb30BaTh pebedHO-
TOUYEUHYIO cucTeMy obo3HaueHuit JI. bpailns uid 3anucu XuMU4eckux popmyil.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne i/l I:;;arn:;};{o;::me PAIIEIOB HTEM Beero KonTpoabubie IIpakTuueckue gg;g)f O(LBaI)TlsJ)ILHLI e
padoThI padoThI pecype
Pa3znea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMHUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytieposa
Hroro mo pazueny 3
Pa3znea 2. YriieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
29 HemnpenenbHbie yrieBoaopoabl: alKeHbl, 6 1
QJIKaIUEHBI, aJTKUHBI
2.3 ApoMaTudecKkue yrieBoa0pobl 2
24 [IpupoHbIE HCTOYHUKH YTIIEBOIOPOJOB 1 3 1
UX TepepadoTKa
Hroro mo pazueny 13
Paspnen 3. Kuciiopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Cnuptsl. Denon 3
3.2 Anpaerunpl. KapOOHOBBIE KUCITTOTHI. 7 1
CrnosxHbie 3¢upsl
3.3 YrineBoasl 3 1
Wroro no pazneny 13
Pa3nes 4. AzoTcoaepskanue OpraHi4ecKue coeJuHeHHs
4.1 AMUHBI. AMUHOKUCTOTHI. benku 3
Uroro no pazgeny 3
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Pasznea S. BbicokoMoieKyJJIsIpHbIE COeINHEHU S

51 ’ [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/m I;;:rhszl:f;::me PAIICIOB 1 TEM Beero Kontpoabubie IIpakTuueckue E)Ig;g? OOBB:TIE?ILHH e
padoThI padoThI pecypeb
Pa3nen 1. TeopeTnueckue OCHOBBI XUMUM
Crpoenue atoMoB. [lepuomndeckuii 3aKoH
1.1 u [lepuonanueckas cucTeMa XUMUYSCKUX 4
anemeHToB JI. 1. Menaeneena
19 Crtpoenue BemiecTBa. MHOroo0Opasue 10
BEILICCTB
1.3 XUMUYECKUE peakluu 13 1 1
Htoro no pazneny 27
Pa3znen 2. Heopranuueckasi Xummusi
2.1 Meraibt 12 1
2.2 Hewmeramisl 12 1 1
23 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX 7
BEIIIECTB
Hroro no pazneny 31
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XUMUS U )KU3Hb 10
Hroro 1o pasneny 10
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxruyeckue fll3y'{em/m :)Iﬁl?aﬂosaTeﬂbnme
padoThbI padoThI pecype
1 [IpenmeTt opranuyeckoit XuMuu, e€ 1
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
[IpencraBienue o K1accuPpUKaIUN
9 opranudeckux BemiecTB. Homenknartypa 1
(cucremaTuyeckas) U TpPUBHAIbHBIC
Ha3BaHUS OPTaHUYECKUX BEIIECTB
3 AJIKaHBbI: COCTaB 1 CTPOCHHE, 1
TOMOJIOTUYECKHUM sl
Teopus cTpoeHUs] OpraHUYECKUX
4 coenunennii A. M. byrneposa, eé 1
OCHOBHBI€ TOJIOKEHUS
5 MeraH u 3TaH — npocTenIne 1
MIPEACTABUTENH AJIKAHOB
6 AJIKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 DOTUJIEH U TTPONUIIEH — MPOCTEHIINe 1
MPEACTAaBUTENH AJIKEHOB
8 [Ipaktuueckas padbora Ne 1. «Ilomydyenue 1 1
ATUJICHA ¥ U3YUYCHUE €T0 CBOWCTBY
Ankanuensl. byraguen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1
CUHTETHYECKOTO KaydyKa U Pe3UHBI
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
10 TOMOJIOTUYECKHUM psAll. ALETUIIEH — 1

MIPOCTEUIINN NTPEACTABUTEND AIKUHOB
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Brrancnenus no YpaBHCHHUIO XHUMHYSCKOHN

11
peakuuu

12 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enetnyeckas CBS3b YIiI€BOJAOPOIOB,
MPUHAIISKAIIMX K Pa3IHYHBIM KIaccam
[TpupogHBIe HICTOYHUKH YTIEBOJOPOIOB:

14 MPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIC
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

16 KonTponbHas pabota no pazaeny
«YTII€BOIOPOABD)

17 [IpenensHbIe OJTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHo1. BoopoiHas cBs3b

18 MHOroaTOMHbIE CIIUPTHI: STUJIEHTITUKOIb U
TIUIEPUH

19 DeHOJI: CTpOEHHUE MOIIEKYJIB, buznvecKue
U XUMHYECKHE CBOMCTBA, IPUMEHEHHE

20 Anpaeruspl: hopManbAeTHI U
aneTanpaerua. AeTod

21 OnHOOCHOBHBIE IIpe/ieNbHbIE KApOOHOBBIE
KHCJIOTBI: MypaBbHHAS M YKCYCHAsI

29 [IpakTrueckas pa6v0Ta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHUCIIOTBI»
CreapuHOBasi M OJIEMHOBAsI KUCIIOTHI, KaK

23 MPECTaBUTENN BBICIIHX KapOOHOBBIX
KHUCIIOT

24 MBpbi1a Kak COJIM BBICIIUX KapOOHOBBIX

KHCJIOT, NX MOIOIIEE ACHCTBIE
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Cnoxxuble 3(UpHI KaK IPOU3BOIHBIC
25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

a¢hupoB

XKupsl: runponan3, npuMeHeHue,

26 OuoJIOrnYecKast PoJib KUPOB
VYTieBobl: cOCTaB, KilaccuuKanus.
27 Baxneiiime npeacTaBuTeNM: TIIOK03a,
¢bpykTO3a, caxaposa

Kpaxmai u nemitono3a Kak npupoHbie

28
MOJIMMEPBI
KonTtponbHas pabora 1o pasaeny

29 «Kucnopoacoaepxaiiyue opraHuuecKre
COEIMHEHHMS

30 AMUHBI: METHJIAMUH U aHWJIMH

AMHHOKHCIIOTBI KaK aM(pOTEpHbIC
31 OpPraHWYECKUE COCTUHEHUS, HX
Ouosiornyeckoe 3HaueHue. [lenTuapt

benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS

32

OCHOBHBIE TTOHSITUS XUMHUHU

33 .
BBICOKOMOJICKYJIAPHBIX COCAUHCHUU

OcCHOBHBIE METO/BI CHHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN.
[InacTmaccel, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME




11 KJTACC

KoandyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Kontposbubie IIpakTnueckue bp
n/n Bcero u3yyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
1 XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs 1
KOH(HTypamus aToOMOB
[lepuonnueckuii 3akon u [lepronuueckas
5 crucTeMa XMMHU4YeCcKux anmemeHToB [1. 1. 1
MeHneneeBa, X CBs3b C COBPEMECHHOM
TEOpPUEH CTPOEHHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
3 XUMHYECKHUX DIIEMEHTOB U UX COEAUHEHUHN 11O 1
TpyIaM U MePUOIaM.
3HavYeHHE MEPUOINIECKOTO 3aKOHA U CUCTEMBI
4 XUMHYECKHX deMeHTOB J[.J. MeHaeneeBa B 1
pPa3BUTHU HAYKHU
Crtpoenue BemiecTBa. XMMHUUYECKast CBS3b, €€
5 BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAICHTHOM 1
CBSI3H.
6 Xumudaeckas CBsI3b, €€ BUJIBI; MEXaHHU3MBI 1
00pa3oBaHusi MOHHOM CBSI3U.
7 Bonoponnas cBs3b 1
8 BasieHTHOCTB. DIIEKTPOOTPULIATETBHOCTD. 1
CrerneHn OKUCIECHUS.
9 BemectBa MoJieKyIsIpHOTO U 1
HEMOJIEKYJIIPHOTO CTPOCHHUS
10 [Tonsatue o nucnepcHbIx cucremax. MicTuHHbIE 1
Y KOJUTOHTHBIE PACTBOPBHI.
11 MaccoBas 10515 BElIeCTBa B pacTBOpE 1
12 Brruncienmne MaccoBOM JOJIH BEIECTBA B 1
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pacTBope

Knaccudukanust 1 HOMEHKIIaTypa

13 HEOPraHUYECKUX COCIMHEHUN.

14 ['eneTnyeckas CBsI3b HEOPraHUYECKHUX
BEIIECTB, Pa3IMYHbIX KJIACCOB

15 KJ'IaCCI/I(bI/IKaI_[I/I{I' XUMHYECKUX peiu(uuﬁ B
HEOPraHWYECKOW U OPraHUYECKON XUMUHU.
3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH

16 COXPaHEHHUS U PEBPAIICHUS SHEPTUU NTPU
XUMUYECKUX PEaKIUIX

17 Cxkopoctb peakiui. DakTophl BIUSIONINE HA
CKOPOCTh pEaKINu
OO6parumbie peakinu. XUMHUYECKOE

18 paBHOBecue. DaKTOPBI, BIUSIOUINE HA
COCTOSIHH€ XUMHUYECKOTO PAaBHOBECHSI.
[IpakTuueckas padora Ne 1. «Bnusiaue

19 pa3IMYHBIX (DPAKTOPOB HA CKOPOCTH
XAMHYECKON PEAKIIUN»
DnekTponuTrdeckas aucconuarus. Cnadbie u

20 CUJIbHBIE 3JIeKTpOIUTHI. [loHsTHE O
BOZIOpOAHOM ToKka3zatene (pH) pactBopa.

21 Peakmuu nonHoro oomMeHa

29 ['uaponn3 opraHUYeCKUX U HEOPraHUYECKUX
BEIIECTB

23 Cpuez[a BOJIHBIX PACTBOPOB BEILIECTB: KUCTAs,
HeUTpabHAs, MET0YHAs.

24 OKHUCIATETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.
MeTto/1 31eKTpOHHOTO OanaHca.

o5 OKHUCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.
MeTo noaypeaxkuuii.

26 [TonsiTre 006 IEKTPOIIH3E PACIIIIABOB U

pPacTBOPOB COJIEN
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KonrtponbHas pabora 1o pasaeny

27 «TeopeTnyeckre OCHOBBI XUMUM
Mertauibl, ux nosnoxenue B [lepunoanueckoi
cHCTeMe XuMHYecKux siaeMeHToB Jl. H.

28 MemnieneeBa 1 0COOCHHOCTH CTPOCHUS
atomoB. O0mue hu3ndecKue CBOWCTBa
METaJIOB

29 CriaBel Me’EaHJIOB. DNEKTPOXUMUYECKUN PSIIT
HaNpsHKEHUH METAILIIOB

30 XHUMHUYEeCKHe CBOMCTBA BaXKHEHIIINX METAJIJIOB
(HaTpuii, KAJIM) ¥ UX COCAMHEHUIN

31 XUMHYEeCKHE CBOMCTBA BaKHECHIIINX METAJIJIOB
(KaapIUid, MarHUi) U KX COCTMHCHUI

32 XUMHYEeCKHE CBOMCTBA BaKHEUIIINX METAJIJIOB
(amrOMHMHUI) ¥ €r0 COeTUHEHHI

33 XI/IMI/I‘ICCKI/\IJC CBOMCTBA XpoMa U €ro
COCIMHCHUI

34 XUMHYeCKHE CBOMCTBA MEIH U €€ COeTUMHEHUIN

35 XI/IMI/ILICCKI/\IJG CBOMCTBA IIMHKA, U €r0
COCIMHEHMI

36 XI/IMI/I‘-IGCKI{G CBOIMCTBA Ke€Jie3a U eTro
COeIMHCHUI
[TpakTnyeckas padora Ne 2. "Pemenune

37 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
«MeTame»"

38 OO6mue cnocoObl MOTYYEHUS METAJLIOB.
[IpumeHenne MeTaioB B OBITY U TEXHUKE.

39 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe «MeTaJbIy.

Hewmeramnsl, nx nonoxxenue B [leproanueckoi

40 CHCTEME XUMHYCCKHUX daeMeHToB JI. U.

MeHnzeneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB
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41

dusnyeckue cBOMCTBAa HEMETAIIOB.

AnoTponusi HeMETauIoB (Ha IpUMeEpe

42
KHCJIOPOJIa, Cepbl, hocdopa u yriaeposa)

43 XI/IMI/I‘IGCKI/{G CBOMCTBA T'aJIOTCHOB U UX
COCIMHEHMI

44 XI/IMI/I‘IGCKI{G CBOKCTBa CEpPHI U €€
COEeTUHEHHI

45 XI/IMI/I‘ICCKI/\IJC CBOICTBa a30Ta, (hochopa u ux
COCIMHEHMI

46 XHUMHUYECKUE CPOﬁCTBa yriiepoaa, KpeMHUS U
UX COCIMHCHUH

47 HpI/IMeHeHIEe BaXHEHIINX HEMETAIJIOB B NX
COeTUHEHHI

48 O00011eHNEe U cUCTEMATH3alMs 3HAHUH 110
Teme «HemeTanmsy.

49 quncnveﬂpm MO ypaBHEHUAM XHMAYECKAX
peaKkuii U TEPMOXUMHYECKUE PACUEThI
[TpakTuueckas pabota Ne 3. «Pemenue

50 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
"Hemeramnsr"»

51 KonTponbhas pabota mo Temam «MeTamib» u
«HemeTamibe

52 Heoprannueckue 1 opraHu4ecKrue KHUCIOTHI.

53 Heopranunueckue u opraHndeckue OCHOBAHUS

54 AmMoTepHbIe HEOpraHUYECKHE U
OpTaHUYECKUE COCAMHEHUSI.

55 ['eHeTHveckast CBSI3b HEOPTAaHUUECKHUX
BCIISCTB

56 ['eHeTndeckas CBSA3b OPraHUYECKUX BEIIECTB
Pacuétnl Maccrl BelecTBa MM 00hLEMa ra3oB

57 M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE

WK 00bEMY OJHOTO U3 YYaCTBYIOIINX B
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peaKIuu BEIIECTB.

Pacuérer maccel (00bEMa, KOTUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIMH, €CITU OAHO U3

58 BEIIIECTB UMEET NMPUMECH. 1

50 Poip xuMmuu B 00eCIieueHUN DKOIOTHYECKOH, 1
SHEPTreTHYECKOM 0€301MacHOCTH.

60 Posp xuMun B o0ecrieueHun IUILEBOI 1
0€30MacHOCTH, Pa3BUTUU MEIUIIUHBI

61 [TonsaTue 0 Hay4YHBIX METOJAX TTO3HAHUS 1

BCIICCTB U XUMHUYCCKHUX peaKL{HfI.

[IpencraBnenust 06 0OMMX HAYIHBIX
62 MIPUHIIUIIAX POMBIIIIEHHOTO MOTY4YEeHUS 1
Ba)XKHEUIIINX BEIIECTB

UYenoBek B MUPE BEUIECTB U MAaTEPUAIIOB:
BaXHEHILINE CTPOUTEIbHBIE MATEPHAIIBL,

63 KOHCTPYKLMOHHBIE MATEPUAJIbl, KPACKH, 1
CTEKJIO, KEPAMHUKA.
YennoBek B MUPE BELIECTB U MATEPUAIIOB:

64 MaTepHuabl sl DJIEKTPOHUKH, 1
HaHOMAaTEpHUAaJIbI.

65 YennoBek B MUPE BELIECTB U MATEPUAIIOB: 1
OpraHMYeCcKHUe U MUHepaIbHbIe yIOOpEHUS

66 XHMHS U 310pOBbE YEJIOBEKA: IIpaBuia 1

HCIIOJIb30BaHUSA JICKAPCTBCHHBIX IIPCIIAPATOB.

XuMHS U 3J0POBbE YeIOBEKa: MpaBuiIa
67 0e30MacHOro UCMOIb30BaHUS MPENapaToB 1
OBITOBOM XMMMHU B TIOBCEAHEBHOM KHU3HH

68 Pe3epBHEIH ypOK. 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

o Xwumus, 10 xnacc/ I'abpuensa O.C.; Mocksa «I[IpocBemenue»

METOAUYECKHUE MATEPHAJIBI 1JI51 YYUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoaudeckoe mocooue — 6a30BbIi YPOBEHBY - M.:

Hpoda 2022 rog.

2. O.C.I'abpuensin, U.I'.OctpoymoB, «O011as XuMusi B TeCTax, 3aj1a4ax, ynpakHeHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YVmakoBa «Xumust 11 kitacc: KoHTposIbHEBIE T
POBEPOUYHBIC PaObOTHI K yueOHuKy». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBeaenckas «Xumus 11 kimacc: HacronpHast KHUTA 17151
yuurens». Yacte 1 — M.: Ipoda, 2019 rox.

5. O0.C.T'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: Hactonpnas kaura s
yuurens». Yacts 2 — M.: Ipoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemero, U.I'.OctpoymoBa «3agaun Mo XMMUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipoday, 2021ro.

7. B.I'. lenncoBa «Xumus 11 kiacc noypousnsle miaansl o yuednuky O.C.I'abpuensina,

I'.I".JIeicoBoit» - Bonrorpan» Yuurens 2018roz.

8. M.A.Ps6oBa, Y.1O.Hesckas, P.B.JIuako «Tectel mo xumun 11 kiacey, - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensia, .I'.octpoymMoB «XUMHUUYECKHUI IKCIIEPUMEHT B 1kose 11 kmacey; - M.:

Hpoda. — 2019 ron.
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HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Beenaute Breautemannsichttp:// www.chemnet.ru ['azera «Xumus» v caiT mis yaurens «51
U1y Ha YPOK XHUMHUN)

http://him.1september.ru Egunas xomtexmus LIOP: [IpenMerHast KoMIeKIus « XAMHSI
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHbIE SKCIIEPUMEHTBI:
xumus. Komneknus Poccuiickoro o01eo0pa3oBaTeibHOTO mopTasia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoit

http://www alhimik.ru Bcepoccuiickast ouMuaa NKOJIbHUKOB 110 XHMHHU
http://chem.rusolymp.ru Opranuueckast XUMUSL: SJICKTPOHHBINA YICOHUK JJIs CPEAHEH MIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIE€KTPOHHBINA Y4eOHUK

http://www hemi.nsu.ru OTKpbITHII KOJUIEHK: XUMUS

http://www.chemistry.ru JlucranuinoHHasi OIMMIIHAAA IO XUMHUH: TEICKOMMYHHUKAIIMOHHBIN

00pa3oBaTeNbHBIA TPOEKT
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