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MNOACHUTEJIbBHASA 3ATINCKA

[IporpamMa 1O XMMHUM Ha YypOBHE cpeaHero oOmero o0pa3oBaHus pa3zpaboTaHa Ha
ocHoBe denepanpHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «OO6 obOpa3oBanuu B Poccuiickoit
Odenepanuny, TpeOOBaHUA K pe3ysnbTaTaM OCBOEHUs  (elepanbHOil  0Opa3oBaTeNbHOM
nporpamMmbl cpeanero obmero obpasosanust (OOIT COO), mpencrasneHusix B degepanibHom
rocyaapcTBeHHOM oOpaszoBatenbHoM crapaapre COO, c¢ yuérom Konmenuuu mnpemnojaBaHus
yuebHoro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIOUIMX OCHOBHBIE 00pa30BaTENIbHbBIE IPOrPaMMbl, U OCHOBHBIX I0JIOKEeHUN «CTpaTeruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOZ0B K pa3pabOTKe MporpamMmbl MO XUMHH, K OINPEIEICHUIO OOIIeH cTpareruu
0o0y4deHHs, BOCHUTAHHS M Pa3BUTHUS OOYYAIOIIMXCS CPEICTBAMHU y4e€OHOrO MpeaMeTa «XUMUs)»
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIENTyalnbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, CoAepKaHus, pe3yIbTaTOB 00yUYeHHs U TPEOOBAHUN K YPOBHIO
MOJATOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe 00pa3oBaHMe, MMOTYYaeMOE BBIMTYCKHHUKAaMHU 00111e00pa30oBaTeNbHON OpraHu3alui,
ABIIIETCS. HEOTHEMJIEMON 4acThi0 UX 00pazoBaHHOCTU. OHO CIY)KUT 3aBEpIIAIOIIUM ATAOM
peanu3alud Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX IIEHHOCTEH, MPHUCYIIHX
IEJIOCTHOM CHUCTEME XMMHUYECKOTO OOpa3oBaHMs. DTH IIEHHOCTH KacaroTCs MO3HAHMS 3aKOHOB
npupoasl, (GOPMHUPOBAHUS MHUPOBO33pEHUs H OOIEH KyJdbTypbl UEJIOBEKa, a TaKke
HKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W TPUPOJHOW Cpele.
Peanmusyercs xumuueckoe oOpa3oBaHuE OOyYarONIUXCS HaA YPOBHE CPEIHEr0 OOIIEro
00pa3zoBaHus Cpe/ICTBAMH YY€OHOTO TIpeaMeTa « XUMHUS», COJEPKAaHUE U TTOCTPOEHHUE KOTOPOTO
ompefieNieHbl B MpOrpaMMe MO XUMHH ¢ y4€TOM CrenupuKd HAayKd XUMUHU, €€ 3HAYeHUS B
MO3HAHUM TPUPOJIBI U B MAaTePHAIIBHON JKM3HU OOINECTBA, a TakKe ¢ y4&€TOM OOIMX Leied u
MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeqHEero oOmiero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHSL KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HayK HIpaer ocoOyi0 pojb B COBPEMEHHOU
UBWIN3ALUH, B CO3JJaHUU HOBOW 0aszbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOM BKJaa B
(dopMHpOBaHUE PAIIMOHATILHOTO HAYYHOTO MBIIIIEHHS, B CO3JaHME 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpyKaroIlleM MHUpPEe KaK O €IMHCTBE MPUPOIbl U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE IIOHUMAaHHMs BEIIECTBEHHOI'O COCTaBa OKPYXKAIOLIET0 MUPA, OCO3HAHMS B3aMMOCBSI3U
MEXJ1y CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHO B3aMMOAEHCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XUMHs CTaja HEOThEMJIEMOU
YaCThI0O MHUPOBOU KYJIBTYPHI, HEOOXOIUMBIM YCJIOBHEM YCIEIIHOTO TPYyJa W >KH3HU KaxXI0TO
yineHa oOmiectBa. CoBpeMeHHas XHMMHS KaK HayKa CO3uJaTelbHas, KaKk HayKa BBICOKHUX
TEXHOJIOTHMI HalpaBleHa Ha pelleHHe TIOo0ATbHBIX MPOoOJieM YCTOWYMBOTO pPa3BUTHS
YeNIOBEYeCTBA — CBHIPHEBOHM, JHEPreTUYECKOW, IHIIEBON, JKOJOTHYECKONH OE30MacHOCTH U
OXPAaHbI 340POBbSI.



B cootBercTBUM ¢ 00IIMMU LENAMHU U IPUHIUIIAMU CPEIHEr0 00I1ero 00pa3oBaHus COJEpKaHUE
npeamera «Xumus» (10-11  kmacesl, ©0a30BbI  ypOBEHb M3Yy4YEHHUsS])) OPHEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOUICKYJIbTYPHYIO TMOATOTOBKY OOYYaroIIMXcs, HEOOXOAMMYIO MM JJIs
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOTO BKIIOUEHHS B KH3Hb COLUYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CoCTaBISIFOIIMMH TIpEAMETa «XUMUS» SBISIIOTCS 0a30BbIe Kypchl — «OpraHndeckas XUMUS» U
«OO0m1as ¥ HEeOPraHUYECKas XUMUS», OCHOBHBIM KOMITOHEHTOM COJICPKAHHSI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOIl HAYKHU: CUCTEMa 3HAHUI 10 HEOPTaHUYECKON XUMUH (C BKIIFOUEHUEM 3HAHUI U3
o0meld XUMUU) M OpPraHHYecKor xuMuu. DopMHUpOBaHWE ITAaHHOW CHCTEMbl 3HAHWK IpHU
M3YYEeHUHU IpeaMeTa obecreyrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT0OOpPa3us BEIIECTB
Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

CrpykTypa conepxaHus KypcoB — «OpraHuueckas xumus» u «OOmias u HeopraHudeckas
XUMHUA» chOpMUpOBaHa B IIPOrpaMMe 10 XMMHM Ha OCHOBE CUCTEMHOI'O MOJX0/Aa K W3YUYEHUIO
yuyeOHOro Martepuajia M OOYyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpPENEIEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHH BEIIEeCTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHMS OPraHUYECKUX COCIMHEHMM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKHUX U JJIEKTPOHHBIX IPEACTABICHUN O CTPOCHUHU BEILECTB.
Cenenusi 00 M3ydaeMblX B Kypce BELIECTBaX JArOTCSl B PAa3BUTHUM — OT YIJIEBOJOPOAOB /0
CIIOKHBIX OMOJIOTMYECKM AKTUBHBIX COEAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pasBuTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs IE€pBOHAYaIbHbIE
NPECTaBICHNUs O XUMUYECKOM CBSA3M, KIacCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCHUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON PEAKIIUHU.

[Ton HOBBIM yrjaoM 3peHUss B mpeaMere «XuMHs» 0a30BOr0 ypOBHS paccMaTpHBAaeTCs
U3y4eHHBII Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3oBaHMs TEOPETHMUYECKUH Marepuan u
(akTOJIOrMUECKUE CBEJCHMS O BELIECTBAX U XMMUYECKOM peakiuu. Tak, B YaCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUs» OO0y4aroIUMCs MPEJOCTaBIAETCS] BOZMOKHOCTh OCO3HATh
3HaYCHHE TEPUOJUYECKOT0 3aKOHAa C OOIIETEOPETHUYECKUX W METOAOJIOTUYECKHX TTO3UIHH,
rIyO)Ke MOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmaromeil 1o
OOBSACHSIONIEH U TPOTHO3ZUPYIOLIEH.

Enunas cucrtema 3HaHMI O BaKHEWINMX BEIIECTBAX, WX COCTaBE, CTPOCHHM, CBOMCTBaxX H
MIPUMEHEHNH, a TAK)XE 0 XUMHUYECKUX PEAKIUSIX, X CYIIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jJononHsAercs B Kypcax 10 wm 11 KiaccoB naieMeHTaMu  COJEPKAHMS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA W TPHUKIATHOW XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TIOHHMMAaHHIO
B3aMMOCBSI3M XHMHU C JPYTMMHM HAayKaMH, PAacKpbIBalOT €€ pOJib B II03HABATEIbHOM U
MPAKTUYECKON JEeSITeNbHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCIHUTAHHUIO YBAKEHHUS K TPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUECKUX MPUIOKEHUNU XUMHUHU, TOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOoOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUSI 3HAHUMN, pelieHus
WHTEJUIEKTYAJIbHBIX M 3KCIIEPUMEHTAJIbHBIX MCCIEI0BATEIbCKUX 3a7ad. B menoMm conepkanue
ydaeOHOro TpeaMeTa «XUMHUs» TaHHOTO YPOBHS M3YYCHHUS OPUEHTHPOBAHO HA (POPMHUPOBAHUE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBBI JJIsi TTOHUMaHUs (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTaHUYECKOTO U OPTaHMYECKOTO MHpPA, 00YCIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, ITI03HABAEMOCTb IIPUPOIHBIX SABJIECHUN IYTEM IKCIEPUMEHTA



U pelIeHUs NPOTHUBOPEUUN MEXKIy HOBBIMU (aKkTaMH W TEOPETUYECKUMH IMPEANOChUIKAMHU,
OCO3HAHHME POJM XMMHUHU B PEIICHUH 3KOJOTMYECKHX MPOoOJieM, a Takke MmpodiieM cOepekeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B murane pemieHus 3amad BOCIUTAHHS, PA3BUTHS U COLMATHM3AIUU OOYYAIOIIUXCS TPUHSTHIC
IPOrpaMMOl TO XUMHH TOIXOABl K OMPEIEICHHUIO COJCpKAaHUS W TIOCTPOSHHUS IpeaMera
peIycMaTpuBalOT (OPMHUPOBAHUE YHHUBEPCATbHBIX YUEOHBIX ACHCTBHIA, MMEIOIIHUX 0a30BOE
3HAUEHUE [UIsl PA3IMYHBIX BHUJOB JEATEIHHOCTH: PEIICHHUS NpoOJieM, MOWCKa, aHauu3a Hu
00paboTkn wuHOpMaIUK, HEOOXOMAUMBIX I TPUOOPETEHUS ONbITa MPAKTHYCCKOW U
UCCIIEIOBATEIIBCKON JACATEIbHOCTH, 3aHUMAIOIICH BaYKHOE MECTO B TIO3HAHUU XUMUH.

B mpaxTuke npenojaBaHus XMMHM Kak Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHUs, TaK M Ha
YPOBHE CpeAHEero obuiero oOpa3oBaHusi, IPU ONPENENCHUH COAEPIKATEIBbHON XapaKTepUCTUKU
Hesnell M3ydyeHus IpenMeTa HalpaBlI€HUEM MEepPBOCTEIIEHHONW 3HAUYMMOCTH TPAJULIMOHHO
npu3Haércst  (GOpPMHpPOBAHHE OCHOB XMMMYECKOW HayKM Kak o00JacTh COBPEMEHHOIo
€CTECTBO3HAHUS, IMPAKTUYECKON JEeSATEIbHOCTH 4YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MUPOBON KyJbTypbl. C METOAMYECKON TOUKHM 3pEHHUS TaKOW MOJXOJ K OIpPEAEICHHUIO Lieieil
W3YYEHHUS [IPEIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUs TJaBHBIMH LENSIMH U3Y4eHUs IpeameTa «Xumus» Ha 6a30BOM
ypoBae (10 —11 ki1.) sBIISAIIOTCS:

(dopMupoBaHHE CUCTEMBl XUMHUYECKHX 3HAHMH KaK Ba)KHEWIIEH COCTaBIIAIOUICH €CTECTBEHHO-
HAyYHOH KapTUHBI MHUpa, B OCHOBE KOTOPOW JIe)KAaT KIIIOYEBBIC MOHSATHS, (yHIaMEHTAIbHbBIC
3aKOHBI M TCOpPUH XHMHH, OCBOCHHEC A3bIKa HAYKH, YCBOCHHMC H I[MOHUMAaHHUC CYHIHOCTH
JOCTYITHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpHEH HX
Pa3sBUTHUA U CTAHOBJICHUA,;

dbopMHUpOBaHHE U pPAa3BUTHE TPEJICTABICHUM O HAYYHBIX METOAAX IO3HAHUA BEHICCTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JUIsl MPUOOpETEeHNs YMEHH OpPHUEHTHUPOBATHCS B MHUpPE
BEIIECTB M XHUMHUYECKUX SBJICHHUM, HMEIOIIUX MECTO B TNPUPOJAE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

paSBI/ITI/Ie YMeHI/Iﬁ %1 CHOC06OB JACATCIIbHOCTH, CBJIA3aHHBIX C Ha6J'IIO)ICHI/ICM Hu O6T)$[CHCHI/I€M
XUMHYECKOTO IKCTIEPUMEHTA, COOJTIOICHIEM TIPABHIT 0€30ITaCHOTO 0OpaIeHUs C BEIECTBAMH.

Hapsiny ¢ sTuMm, cojaepkarenbHas XapaKTEepHCTUKA Ieed W 3a7ad W3ydeHUs IpeaMeTa B
nporpamMme 1Mo XM YyTOYHCHA N CKOPPEKTUPOBAHA B COOTBECTCTBHU C HOBBIMHU IIPUOPUTETAMU
B cHCTeMe cpemHero obmero obOpazoBaHusi. CerogHs B TPENOJaBaHUM XUMHU B OOJbIIEH
CTCIICHU OT}IaéTCﬂ MNpEATIOYTCHUEC HpaKTI/I‘IeCKOﬁ KOMIIOHCHTC COJCPIKAHUSA O6y‘-IeHI/ISI,
OpUEHTHUPOBAaHHOW Ha TOJATOTOBKY BBIIYCKHHKA OOIIe00pa3oBaTeNbHOW OpraHU3alluy,
BJIQ/ICIONIET0 He HA0OpPOM 3HaHWM, a (QYHKIIMOHATBHOW T'PaMOTHOCTBIO, TO €CTh CIocoOaMu U
YMEHHSIMH aKTUBHOTO TIOJTY4YEHHS 3HAHUU U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIICHUs
MPAKTUYECKHX 3a7au.

B cBs3u ¢ 3TUM npH U3y4YeHHH TpeaMeTa «XHUMHUs» JOMHHHpPYIOLIee 3HAYeHUEe MPUOOpeTaroT
TaKue LM U 3a1a4U, KaK:



ajanTanys OoOYyYaloIIMXCS K YCJIOBUSAM JMHAMUYHO Pa3BUBAIOILErocs Mupa, (OopMUpOBaHHE
MHTEJUIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CamMOOOpa3OBaHHIO, COTPYIHHYECTBY,
CaMOCTOSITEJIbBHOMY INPUHSATUIO T'PAMOTHBIX PEIIEHUH B KOHKPETHBIX XU3HEHHBIX CUTYalUX,
CBSI3aHHBIX C BEUIECTBAMH U UX IIPUMEHEHHUEM,;

dbopMupOBaHHE Y OOYYAIOMIMXCS KJITFOYEBBIX HABBIKOB (KIFOYEBBIX KOMIICTCHIIH), MMEIOIINX
VHHUBEpPCATbHOE 3HAUCHUE /IS PA3IMYHBIX BUJOB JICATEIBHOCTH: PEUICHUS MpoOJieM, TOUCKa,
aHaym3a U 00paboTku MH(pOpPMAIMK, HEOOXOAMMBIX JII IPHOOPETEHUS ONBITA JIEATEIHHOCTH,
KOTOpas 3aHUMaeT Ba)XHOE MECTO B TMO3HAHWM XUMHH, a TaKXe Uil OLEHKH C TO3HMIUH
9KOJIOTUYECKO OE30MacHOCTH XapakTepa BIUSHHS BEIIECTB M XHMHUYECKHX IPOIECCOB Ha
OpraHu3M 4YeJIOBEKa U MPUPOIHYIO CPEIY;

pa3BUTHE TI03HABATEILHBIX HWHTEPECOB, MHTEIUICKTYAILHBIX W TBOPYECKUX CHOCOOHOCTEH
00y4aromuxcsi: CHOCOOHOCTH CaMOCTOSITEIbHO TMPHOOpPETaTh HOBBIC 3HAHUS 10 XUMHU B
COOTBETCTBUH C )KH3HCHHBIMHU IMOTPEOHOCTSMH, UCIIOJIb30BaTh COBPEMEHHBIC HH()OPMAIIHOHHBIC
TEXHOJIOTUH JUIsl IOMCKA M aHAJIN3a y4eOHOW M HAyYHO-TIOMYJISIPHOM HH(DOPMAITMK XUMHYECKOTO
COZICPIKAHHS;

(bOpMI/IpOBaHI/IC U pa3BUTHUC Y 06yqa10m1/1x0}1 aCCoOIMAaTUBHOIO M JIOTHYCCKOI'O MBIIIJICHHA,
Ha6J'IIO,I[aTeJ'IbHOCTI/I, CO6paHHOCTI/I, AKKYpPATHOCTH, KOTOPBIC 0COOEHHO H€O6XO,Z[I/IMBI, B
YaCTHOCTH, IPH INIAHUPOBAHUHU U ITPOBCACHNUN XUMHUYCCKOT'O SKCIICPUMCHTA,

BOCIIUTaHHE Y O0YyYaroIuXcsl YOk AEHHOCTH B I'YMaHUCTUYECKOM HANPaBIEHHOCTH XUMHH, €&
BOXHOM pONM B pEUIEHHH TIJIOOAJIbHBIX MPOOJIEM pPALMOHAIBHOIO MPUPOIOIOIB30BAHMS,
MIONIOJIHEHHSI DHEPreTUYECKUX PECypCOB M COXPAHEHHUs IPUPOJHOIO PABHOBECHUS, OCO3HAHUS
HEOOXOIUMOCTH OEpeKHOrO0 OTHOIIEHUS K TIPUPOJE U CBOEMY 3I0pPOBBIO, a TaKxke
PUOOPETEHUS OTbITA UCIIOJIb30BAHUS TOTYYEHHbIX 3HAHUN JUIsSl IPUHATHS TPAMOTHBIX pPelleHUi
B CUTYyalUsX, CBA3AHHBIX C XUMHUYECKUMU SIBJIICHUSMH.

B yuebHoM naHe cpenHero oouiero oopa3oBaHus nNpeaMer «XuMus» 6a30BOro ypoBHsI BXOJIUT
B COCTaB IpeIMeTHOM 06sacTi «EcTecTBeHHO-HayUHbIE IPEIMETHI».

OO1ee 9uCIIO 9YacoB, OTBEASHHBIX IS H3yUSHUST XUMHUH, Ha 0a30BOM YPOBHE CPEIHETO OOIIero
oOpa3oBanms, cocrapisieT 68 gacos: B 10 kmacce — 34 gaca (1 wac B Henemo), B 11 kmacce — 34
yaca (1 gac B Henemo).

COIEPKAHUE OBYYEHMUS 10 KJIACC

OPTAHUYECKASA XUMUSA
Teopernueckre OCHOBBI OPraHMYECKON XUMHH

IIpenmMer  opraHMuYeckod  XMMHMM: €€  BO3HUKHOBEHHME, pa3BUTHE U 3HAUEHUE
B ITOJIy4YEHUHU HOBBIX BELIECTB U MaTepHaJIOB. Teopus CTPOCHMS OPraHUYECKUX COCOUHEHUN A.
M. BytnepoBa, €€ ocHOBHbIE MOnOXkeHUS. CTpPyKTypHBbIE (OPMYJbl OPraHUYECKUX BEILECTB.
FOMOJ’IOI‘I/ISI, HN30MCpHU. XuMuueckass CBsI3b B OpraHU4YCCKUX COCAMHCHUAX — OJUHAPHBIC U
KpaTHBIE CBA3H.



[IpencraBinenne o kinaccupuKauu OpraHUMYeckux BemlecTB. HoMeHknaTypa OpraHmdeckux
COCIMHEHUIN (CcUCTEMaTHuyecKas) M TPUBUAIbHBIE HA3BAaHUS BaKHEHWIIMX IpelCTaBUTENEH
KJIACCOB OPraHUYECKUX BEIIECTB.

3KCHCDPIM€HT2UILHBIC MCTOAbI HM3Y4YCHHA BCIICCTB M HX HDeBDameHHﬁI O3HaAKOMJICHHUE C

o0Opa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYII
OpPraHMYeCKHUX BEIIECTB, HAOIIOJAEHWE W ONHCAaHUE JAEMOHCTPALMOHHBIX ONBITOB II0
NPEBPAILLICHUIO OPTaHUYECKHX BEILECTB IIPH HAarpeBaHUH (TUIaBIeHUE, O0YTIMBaHUE U TOPEHUE).

YrieBox1opoasl

AJKaHbl: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psa. MertaH W 3TaH — mOpocTernime
NpPEJCTaBUTENIN AJIKAaHOB: (PU3MUECKME M XUMHUYECKHE CBOICTBa (peakuuu 3aMelIeHHS U
TOpEHUs ), HaXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB MU CTPOCHHME, T'OMOJIOTMYECKMH psAl. OTUIEH W IPONWIEH — IPOCTEHIINE
NPEJCTaBUTENIN aJKEHOB: (U3NYECKHE M XUMHUYECKHE CBOWCTBA (PEaKIMy TUAPHUPOBAHUS,
raJIor€HUPOBAHMUS, THIpaTalluy, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIy4€HUE U IPUMEHEHUE.

Ankanuensl: Oyraawen-1,3 u wmetwiOyraauen-1,3: cTpoeHune, BaXKHEHUITHE XUMHUYECKUE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3UHBbI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJOIMYECKHM psii. ALIETUIIEH — MPOCTeHIIMiA
NPEJCTaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (DU3MUYECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUHN, TOPEHUS ), TOJIyU€HUE U IPUMEHEHHE.

Apensl. benszon: coctaB, cTpoeHHe, (PUINYECKHE U XUMHYECKHE CBOWMCTBAa (peakiuu
TaJIOTEHUPOBAHUS. W HUTPOBAHMs), MOJy4Ye€HUE M MpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMPOBAHUS), NOJYUEHUE U
npumenenue. TOKCUYHOCTh  apeHOB.  ['eHeTmyeckas  CBSI3b  MEXIy  YIJI€BOJOPOAAMH,
MIPUHAISKAINTIMHA K Pa3IMYHBIM KJIaccaMm.

[TpuponHbIe HCTOUHUKU YTIII€eBOAOPO0B. [IpupoaHblii Ta3 U nomyTHble HEPTsAHbIE Ta3bl. HedTh
u e€ npoucxoxaeHue. CrnocoObl nepepaboTKu He(TH: NMEpPeroHkKa, KPEeKUHI (TepMUYECKUH,
KataauTuueckuit), mnuponu3. IIpogykrel nepepaboTkn HedTH, HMX NpPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

BKCHGDI/IMeHTaJ'H)HBIe MCTOJAbI HM3YYCHHUA BCHICCTB M HX HD@BDameHHﬁZ O3HaAKOMJICHHUE C

oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, KoJulekiuu «HedpTs» u «Yromabpy», MoJenupoBaHue
MOJIEKYJT YTJIEBOJAOPOJOB U TallOTEHOMPOM3BOAHBIX, IPOBEICHNE IPAKTUYECKONH pPabOThI:
MOJIy4YeHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

PacuértHble 3a1a4uu.

Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJUYECTBA HCXOTHOTO
BEllecTBa WJIM NPOAYKTa peaklMH IO HU3BECTHBIM Macce, 00BbEMY, KOJWYECTBY OIHOIO M3
MCXOJHBIX BEILECTB WM IPOJYKTOB PEAKIIUN).

Kucnopoiconepkaniyue opraHndeckiue CoeTMHCHUS



[IpenenbHBIE OAHOATOMHBIE CUPTHI. METaHOI U 3TAHOJI: CTPOCHUE, (PU3NUECKHe U XUMUYECKUE
CBOICTBa (peaklUU ¢ aKTUBHBIMU METajllaMH, ajJOr€HOBOJOPOJIaMH, T'OPEHNUE), IPUMEHEHHUE.
BonoponHbie cBs3u MEXy MOJIEKyIaMH CIMPTOB. JlelicTBHE METaHOIA U ATaHOJa Ha OpraHu3M
YeJI0BEKa.

MHOroaToMHbI€ CIUPTHL. DTUIICHIJIMKONb M TIMLIEPHH: CTPOEHHUE, (PU3HMUECKUEe M XMMUYECKHE
CBOMcTBa (B3aMMOJEWCTBHE CO IIEJIOYHBIMU METAJUIaMM, KAdeCTBEHHAs peaklus Ha
MHOrOaTOMHBIE CcHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa U
STUJICHIJIUKOJIS.

@DeHoJ: CTPOCHHUE MOJIEKYNbI, (PU3MUECKHe M XMMUYECKHE CBOWCTBA. TOKCHMYHOCTH (eHoIa.
[Tpumenenue ¢penona.

Anprerunsl u kemousi. GopManbAeTHl, aleTalbJACTH: CTPOSHHE, (PU3HUECKIEe U XUMUYECKHE
CBOICTBa (peaklUMU OKHUCIEHHUS U BOCCTAHOBJIEHHUS, KaYECTBEHHbIE PEAKLUH), MOIYyYEHHE U
IIPUMEHEHUE.

OMHOOCHOBHBIE TIpe/EbHBIE KapOOHOBBIE KHCIOTH. MypaBbHHAsi W YKCYCHas KHCIIOTHI:
CTpoeHHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOMCTBA, OOIIME IS KJTacca KUCIIOT, PeaKIus
sTepudUKaNMK), TOoNydeHHe W npuMeHeHne. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICHINX KapOOHOBBIX KUCIOT. Mblia Kak COJM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIoIIee IeHCTBHE.

CrnosxHble 3¢upbl KaKk NPOU3BOAHbIE KAPOOHOBBIX KUCIOT. ['MIpoau3 cioxHbIX 3¢upoB. Kupsl.
I'maponus xupos. [Ipumenenne xupoB. buosornyeckas posb KUpPOB.

VYrneBoapl: cocTaB, KiaccupuKaluus YriaeBoaoB (MOHO-, Iu- U mojucaxapunbl). ['nmokoza —
OPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJIEKYJbl, (PU3MUYECKHE M XUMHYECKHE
cBoiicTBa (B3aummopelcTBue ¢ ruapokcugoM wmenu(ll), oxucieHne aMMUadYHBIM PacTBOPOM
okcuna cepebpa(l), BoccraHOBNIEHHE, OpOXKEHHE TJIOKO3bl), HAXOXJAEHHE B TMPUPOAE,
npuMeHeHue, Ouosoruueckas poib. @orocunres. Ppykros3a Kak H30Mep INIFOKO3bI.

KanMaJ'I U NCJUII0JIO3a KaK IMPUPOAHBIC IMOJIMMCEPHI. CTpOeHI/Ie KpaxMajla u [CJUIIOJIO3BI.
dusnyeckrue U XMMHUYECKHE CBOMCTBA KpaxmaJia (FI/II[pOJ'II/I?», KauCCTBCHHAA pCaKIUA C I/IOJIOM).

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHUs BEHIECTB W MX MPEBpAILIEHUN: MPOBEACHHUE,
HAONIO/ICHUE U OINMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIC
pPEaKIuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe dTaHoda okcuaoMm wmenu(Il)), MHOroaTOMHBIX
cnupToB (B3aumojeiicTBue rmiepuHa ¢ ruapokcugom menu(ll)), ampaerumoB (okucieHue

aMMHadHbIM pacTBopoM okcuaa cepeopa(l) m rtuapoxcumom wmemu(Il), B3ammopeiicTBUe
Kpaxmajia C HMOJOM), MNpPOBEIEHHE MPAKTUUECKON paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBI.

PacuértHble 3a1a4m.

Boruncnenuss mo ypaBHEHHIO XMMHUYECKON peaknuu (Macchl, 00bEMa, KOIWYECTBA MCXOIHOTO
BEIIECTBA WJIM TPOAYKTa PEaKIHH 1O HM3BECTHBIM Macce, O00BEMY, KOJIWYECTBY OJHOTO U3
MCXOJHBIX BEILIECTB WM MTPOJYKTOB PEAKIUN).

A30TcoepKalle OpraHnYecKue COeAMHEHUSI.



AMHMHOKHUCIIOTB Kak aM(oTepHble OpraHuyecKkre coeAuHeHUs. DPU3NYecKne W XUMUYCCKHE
CBOMCTBa aMHUHOKHCIOT (Ha TpUMeEpe TINIMIHMHA). buonormyeckoe 3HAYECHUE AMUHOKHCIIOT.
IlenTunel.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OeinkoB. XHMMHMUECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, AEHATypauus,
KauECTBEHHbIE PEAKIIMH HA OEIIKH.

9KCHCDI/IM6HTEUIBHBIC METOJAbI M3YYCHUA BEIICCTB U UX HDGBDameHHﬁZ Ha6HIOI[eHI/Ie H OIIMCaHHEC

ACMOHCTPAMOHHBIX OIIBITOB: ACHATYpalusd OCIIKOB IIpU Harp€BaHnuu, IBECTHLIC PCAKIIUU OCIIKOB.
BBICOKOMOJ'IGKYJ'IHPHBIG COCAUHCHU

OCHOBHBIE IIOHSTHSA XHMHH BBICOKOMOJICKYIISIPDHBIX COCHHH@HHﬁZ MOHOMCp, IIOJIMMCDP,
CTPYKTYPHOC€ 3BCHO, CTCIICHb IIOJIMMCpHU3AalNU, CPCAHAA MOJICKYIISIpHAA Macca. OCHOBHBIE
METOAbI CHHTEC3a BBICOKOMOJICKYJISIPHBIX COGI[I/IHGHI/Iﬁ — NOJIMMCPHU3alvAg U ITOJJUKOHACHCAILU.

OKCIIEepUMEHTAJIbHBIC METOJBI M3YYCHUS BEIISCTB M UWX IIPEBpalllcHUH: O3HAKOMIICHHE C
06p33L[aMI/I MNpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAyYYKOB.

MeXnpeaMeTHBIC CBSI3H.

Peanuzanus MeXIpenMETHBIX CBsi3ed NpU HU3YYEHMM oOpraHuyeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHATUH, ABIAIOIIMUXCSA CUCTEMHBIMU JUISL OTAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmre ecTecTBEHHO-HAyUHbIEC MOHSTHS: SIBJICHUE, HAYYHBIA (PaKT, TUIOTE3a, 3aKOH, TEOpHS,
aHaJIM3, CUHTE3, KiIaccu(UKalus, MEPUOAMYHOCTb, HAOIIOJEHHE, U3MEpPEHHE, IKCIEPHUMEHT,
MOJEIUPOBAHUE.

duzuka: Marepus, SHEprusda, macca, aroM, IJICKTPOH, MOJICKYIIA, BHCPFCTI/I"IGCKI/Iﬁ YPOBCHbB,
BCIICCTBO, TCIIO, O6’béM, arperaTHo¢ COCTOSIHUC BCIICCTBA, q)HSI/ILIeCKI/Ie BCIIMYUHBI 1 CAMHHUIIBI
HUX U3MCPCHUS.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BeUIECTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, )KUPbI, (PEPMEHTHI).

['eorpacdusi: MuHeEpasbl, TOPHbIE IOPO/IbI, ITOJIE3HBIE HCKOTIAEMbIE, TOILITUBO, PECYPCHI.

TexHomoOTHSA: NMUIICBBIC IMPOAYKTBI, OCHOBBI PAlIMOHAJIBHOTO IIMTaHWA, MOIOIIHUE CPECIACTBa,
JICKAPCTBCHHEBIC 1 KOCMETUUYCCKHUE MPErapaThbl, MaTCpUalibl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKUX
BOJIOKOH.

11 KIIACC OBHIAA U HEOPTAHUYECKASA XUMMUS
TeopeTuvyeckue 0CHOBbI XUMHHU

XuMu4eckuit dneMeHT. AToM. SIIpo aToma, U30TOIbI. DIEKTPOHHAsE 000JI04Ka. DHEPreTHUECKUE
YPOBHH, IOJIYPOBHH. ATOMHBIE OpOHTaIH, S-, P-, d- 21eMeHThl. OCOOCHHOCTH pacipeaeIeHus
AIIEKTPOHOB IO OPOUTAISIM B aTOMaX AJIEMEHTOB MEPBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS
KOH(HUTypamus aTOMOB.



ITepuonnueckuii 3akoH u [lepuonuueckas cucrema xumudeckux sineMenToB . . Menaeneena.
CBs13b IepuoANYECKOro 3akoHa 1 [lepuonnyeckoil CUCTEMBI XMMUUECKUX 3J1EMEHTOB /1.

N. MenpeneeBa ¢ COBpeMEHHOU TEOPHUEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMUYECKHX AJIEMEHTOB M 00Pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB O IPYIaM
U nieprojiaM. 3Ha4eHHE MePUOANIECKOr0 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XuMHUUYECKasi CBSA3b. BUbl XUMHUUYECKON CBsI3U (KOBAJIGHTHAS HETIOJISIpHAs
U TIOJISIpHASI, MOHHAS, METAJTMYecKasi). MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHONW XMMHUYECKOM
cBs13M (OOMEHHBIN U JOHOPHO-aKIENTOpHbIN). Bogoponnas cBs3b. BaneHTHOCTS.
DIIEKTPOOTpULIATENBbHOCTh. CTeNeHb OKHUCIICHUs. VIOHBI: KATHOHBI U AaHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH TOCTOSIHCTBA COCTaBa
BEIIeCTBA. THUIBI KPUCTALTHYECKUX PEIIETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJTUICCKOMN PEIETKY.

[TonsTHe 0 nucnepcHbIX cucTteMax. ICTHHHBIE U KOJUIOMIHBIE pacTBOpbL. MaccoBast JoJist
BEILIECTBA B PaCTBOPE.

Knaccugukarus Heopranndeckux coennHeHnid. HomMeHk1aTypa HeopraHu4ecKrux BEIeCTB.
I'eneTndeckas CBA3b HEOPraHUYECKHUX BEIIECTB, IPUHAMICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumunueckas peakuus. Kiiaccupukanys XuMHUUECKUX peaklMii B HEOPraHMUECKON U
OpraHMYECKON XMMHUHU. 3aKOH COXPAHEHHUSI MAcChl BELIECTB, 3aKOH COXPAHEHUSI U ITPEBPALLICHUS
OHEPTUH IIPU XUMUYECKUX PEAKIUAX.

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT pa3JInYHbIX GakTopoB. OOpaTUMble peakluu.
Xumunueckoe paBHoBecHe. DaKTOpHI, BIUSIOLINE Ha COCTOSTHUE XUMUYECKOTO PAaBHOBECHS.
ITpuniun Jle [larense.

OnextponauTnueckas aucconuanus. CunbHble U ciaadble 3JeKTpoiauThl. Cpea BOIHBIX
pacTBOPOB BEIIECTB: KHUCIas, HEUTpabHas, IIeT0YHAasl.

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHEIC pPCaKkmuu.

OKCIepUMEHTAIbHBIC METO bl M3YUYCHHUS BEIIECTB M UX MIPEBPAlICHUN ACMOHCTpalusa Ta6J'II/II_I

«ITepnogmueckas cucrema xumudeckux 3yemMeHToB /1. 1. MenneneeBay», n3ydeHrne Mojienen
KPUCTAJUTMYECKUX PEHIETOK, HAOIIOICHHE

Y OTIMCaHUE JIEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3I0KEHNE TTEPOKCHUIA BOIOPO/Ia B
MPUCYTCTBUH KaTajau3aTopa, OIpeesieHne CPeIbl PAaCTBOPOB BEIIECTB C MOMOIIHIO
YHHUBEPCATHHOTO WHIUKATOPA, pEaKIIMd HOHHOTO OOMEHa), POBEJCHIE MPAKTUIECKOH paboThI
«BnusH1e pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XMMHUECKON peaKIInm.

PacuértHble 3a1a4uu.

PacuéTel 0 ypaBHEHUSAM XUMUYECKUX PEAKIUI, B TOM YHCIE TEPMOXUMHUYECKHE PACUETHI,
pPacuy€Thl ¢ UCTIOIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heopranuveckasi xumust



Hemeramnsl. [lonoxxenue HemetamioB B [lepuoguyeckoil cicTeMe XUMHUYECKUX 3JIEMEHTOB /1.
W. MeHnneneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB. DU3NYECKUE CBOKWCTBA HEMETAJUIOB.
AmToTponust HEeMETauIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XUMHUYECKUE CBOWCTBA BAKHEHIIINX HEMETANIOB (TAJIOTCHOB, Cephl, a30Ta, Gocdopa, yriepona u
KPEMHHUSI) U UX COCITMHEHUM (OKCUJIOB, KUCIOPOACOIEPKAIIUX KUCIIOT, BOJIOPOIHBIX
COCTMHEHU).

IIpuMeHeHne Ba)KHEUIINX HEMETAJIOB U UX COCIUHEHUM.

Merannsl. [Tonoxenne meramioB B [lepuoanueckoil cucteMe XMMUYECKUX 3J1IeMeHTOB /1.

N. MenpaeneeBa. OCOOEHHOCTH CTPOSHHUS IECKTPOHHBIX 000JI0YEK aTOMOB MeTajuioB. O01IHe
¢u3nueckue cBoiicTBa MeTa/UIOB. CINIaBbl METAJUIOB. DIEKTPOXUMUYECKUHN PsiJl HAIPSHKEHUIH
METaJIIOB.

XHUMHUYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KAJIMH, KaJIbIIUA, MarHUui, aIIOMUHUH,
IIUHK, XPOM, YKEJ€30, ME/Ib) U UX COCTMHECHUMN.

O6H_[I/Ie CII0COOBI MOJIYYCHUA MCTAJJIOB. HpI/IMeHeHI/Ie MCTalJIOB B 6HTy N TCXHHKC.

DKCIepUMEHTAIbHBIC METO/Ibl U3YUEHUS BEIIECTB U WX MPEBPAIlICHU: U3ydYeHUEe KOJIEKIIUN
«MeTaJutbl U CIUIaBbI», 00pa3I0B HEMETAJIOB, PEIICHHE YKCIICPUMEHTAIBHBIX 337134,
HaOJIF0/ICHUE U ONHUCAaHKE JEMOHCTPALMOHHBIX M Ja0OPaTOPHBIX OIBITOB (B3aUMOJICHCTBHE
TUAPOKCHUIA AJIIOMUHUA C paCTBOpAMU KHUCJIIOT U HIGJIO‘IGﬁ, KauCCTBCHHBIC PCAKIIMU HAa KATHOHBLI
METaJlIOB).

PacuérHble 3a1aumn.

Pacué€Tel Macchl BemiecTBa Uin 00BEMa Ta30B 110 HN3BCCTHOMY KOJIMYCCTBY BECUICCTBA, MAaCCC UJIU
O6’LéMy OIHOTO U3 Y4aCTBYHOIINUX B PCAKIIMN BCHICCTB, paC‘léTBI MacCChbl (O6’béMa, KOJIMYCCTBA
BeH_[eCTBa) MMPOAYKTOB pC€aKIH, €CJIN OAHO U3 BCUICCTB UMCET ITPUMCCH.

XuMHuA 1 KHU3Hb

Ponb xumun B 00ecreyeHrH SKOJI0TMYeCKON, SJHEPTeTUIECKON 1 MHIIEeBOM 0€30MacHOCTH,
pa3BUTHU MeIUUHHBL. [[OHATHE O HAYYHBIX METOAAX NO3HAHUS BEIIECTB U XUMUUECKUX
pEeaKuui.

HpCI[CTaBJ'ICHI/ISI 00 06II_II/IX HAaYUYHBIX NPUHOHUIIAX TPOMBIIIIICHHOT'O ITOJTYYCHHUA Ba)KHEHUIITHX
BCIICCTB.

YeoBek B MHPE BEHIECCTB U MaTCPHUAIOB: BayKHEHIITIIE CTPOUTCIIBHBIC MAaTCPUAJIbI,
KOHCTPYKIIMOHHBIC MAaTCPUAJIBI, KPACKH, CTCKJIO, KCPAMHKA, MAaTCPpHUAJIbI JJI 3JICKTPOHUKH,
HaHOMATCPUAJIbI, OPraHUYICCKHUEC U MUHCPAJIbHBIC y2[06peHI/I$I.

XuUMUS U 310pOBbE YEJIOBEKA: TPaBUJIa UCTOJIB30BAHUS JIEKAPCTBEHHBIX ITPENapaToB, MPaBHIIa
0€30MMacHOT0 UCTOIB30BaAHUS MPENapaToB OBITOBON XUMUU
B IOBCEIHEBHOU KU3HU.

MexxnopeaMeTHEIE CBA3H.




Peanuzarnus MeXIpeIMETHBIX CBS3EH MPU M3yYEeHUHN 00IIel U HeOpraHWYeCKOoN XuMuH B 11
KJIacCe OCYILIECTBISETCS Yepe3 UCTIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATHIA, TaK
n HOHHTHﬁ, ABJIAIOINUXCA CUCTEMHBIMU JJIS OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O
LMKJIA.

OO01mue ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, 3aKOH, TCOPHs, aHAIIH3,
CUHTE3, KIaccu(uKams, NepruoJuIHOCTh, HAOIIOACHHE, YIKCIIEPUMEHT, MOJICIINPOBAHHE,
WU3MEPEHHUE, SIBJICHUE.

®du3nka: MaTepusi, JHEPTHUsi, Macca, aToOM, AIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaANOaKTUBHOCTh, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOe
COCTOSTHUE BEIIECTBA, PU3NUCCKUE BEIMUMHBI U €IMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

Bbuomnorus: kierka, opranusm, SKocucTemMa, onocdepa, MaKpo- © MUKPOIIIEMEHTHI, BATAMHHBI,
0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaITbI, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIC, TOTLTUBO, PECYPCHI.

TexHonorus: Xxumudeckas MPOMBIINIJICHHOCTDb, METAJLIIYPIus, IPOU3BOACTBO CTPOUTCIIbHBIX
MaTcpHraioB, CEIbCKOXO03HCTBEHHOC IMPOU3BOACTBO, IMUIICBAA IMPOMBIINIJICHHOCTD,
q)apMaIleBTI/I‘-IGCKaSI IMPOMBIIIJICHHOCTD, IPOU3BOACTBO KOCMETHUYCCKUX ITPECIIapaToB,
MMPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTCPHUAJIOB, 3JICKTPOHHAA ITPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI ITIO XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMUA

JIMMHOCTHBIE PE3YJIbTATHI
®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K Pe3yJibTaTaM OCBOCHHUS OOYYAIOMIMMHUCS MPOrpaMm

cpenHero obmero odpazoBaHusl (JINYHOCTHBIM, METANpPEAMETHBIM M IpenMeTHbIM). HaydHo-
METOAMYECKOH OCHOBOM JJsi pa3pabOTKM IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHHS IMPOrpaMm
CpeaHero o0I1ero o0pa3oBaHus SBIAETCS CUCTEMHO-ESTEIbHOCTHBIIN MOIXO/.

B coorBercTtBUHM C CUCTCMHO-JACATCIbHOCTHBIM TIOAXO0AOM B CTPYKTYpPC JIMYHOCTHBIX
PE3yJIbTAaTOB OCBOCHUA IIPEAMCTA «XuMHsI» Ha YpPOBHEC CpCOHETO O6IJ.[€FO 06pa3013aH1/151
BBIZICJICHBI CIICAYIOIHUE COCTABIIAIOINNC:

OCO3HAHUEC 06y‘-IaIOIJ_[I/IMI/ICSI pOCCHﬁCKOﬁ Tpa)KHaHCKOﬁ HUACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTUIO, CAMOCTOATCIIbHOCTU U CAMOOIIPCACIICHUIO,

HaJIM4nue€ MOTHBAIIUHU K O6yquHIO;

L[EJICHAIIPaBJICHHOE pa3BUTHE BHYTPEHHUX YOEKICHHM JUYHOCTH Ha OCHOBE KIIHOYEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCS PYKOBOJICTBOBATHCS B CBOCH JEATENBHOCTH
[ICHHOCTHO-CMBICJIOBEIMH ~ YCTAHOBKAaMH, TIPUCYIIMMHU IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;



HaJIMYue MPAaBOCO3HAHMS SKOJIOTMUECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LIEIM U CTPOUTH
JKU3HEHHBIC TJIAHBI.

JIMuHOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMmera «XHUMHUsA» JOCTUTAIOTCA B €IMHCTBE y4eOHOU U
BOCIIUTATEIbHON NEATEIIBHOCTH B COOTBETCTBUUM C I'YMAaHMCTHYECKHUMH, COLMOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSAMH W HJEaJaMHU POCCHUICKOTO T'Pa)KIaHCKOTO OOIIEeCTBa,
OPUHATHIME B OOIIECTBE HOpPMaMH M MpPaBUJIAMU MOBEACHHS, CIOCOOCTBYIOIIMMHU IpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI IMYHOCTH 0OYJaOLIHXCS.

JIMYHOCTHBIE PE3yIBTATHI OCBOSHHSI MPEeaMETa « XUMHUS») OTPaXaroT COPMUPOBAHHOCTD OIBITA
MIO3HABATEIBHOM M MPAKTHYECKOW IESITEIBHOCTH OOYUYAIOUIMXCS IO peaju3alMy MPHHATHIX B
o0L1eCTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpa:KmaHCKOro BOCIIMTAHMSA:

OCO3HaHMsI OOYYarOIIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB W OOS3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBONOPSIKY;

MMpCACTABJICHHA O COLMMAJIBHBIX HOPpMaX M IIpaBHJIaX MCKINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBCE,

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ JACATCIIbBHOCTU IIPpHU CO3daHUHU y‘le6HHX IIPOCKTOB,
PECLIICHUN y‘IC6HBIX H IIO3HABATCIIbHBIX 3a1a4, BBIIIOJIHCHUHU XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U INpUHHUMAaTh MOTUBBI, HAMCPCHUA, JIOTUKY U APTYMCHTBI APYIUX IIPpU
AHaJIN3¢C Pa3JIMYHBIX BUJIOB y‘Ie6H0ﬁ ACATCIIbHOCTH

2) NATPHOTHYECKOTO BOCTTUTAHUS:
LIEHHOCTHOTO OTHOILLIEHUS K UICTOPHUUECKOMY U HAYYHOMY HacleHI0 OT€YECTBEHHON XUMUU;

YBaXXCHUA K IPOLECCY TBOPUCCTBA B obnactu TCOPHUH U MPAKTUYCCKOro MPUMCHCHUA XUMHH,
OCO3HAaHHA TOro, 4YTr0 JAJOCTHXXCHUA HAYKHM CCThb PE3YJbTaT AJIUTCIIBHBIX H&6J’IIOJI€HPII>1,
KPOMOTJIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TpyJda y‘IéHI)IX H ITIPAKTUKOB;

HHTEPECCAa U MMO3HABATCIbHBIX MOTHBOB B IMOJYYCHUHU M MOCICAYIONIEM aHaJIn3¢€ PIH(i)OpMaIII/II/I (0)
NEPCAOBBIX TOCTHIKCHUAX COBpeMeHHOfI OTEYECTBEHHOM XHUMHU,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:
HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH  OIIEHWBaTh  CHUTYallMHW, CBS3aHHBIE C  XUMHYECKHMMH  SBIICHUSMH,
U TMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTH OILICHMBaTh CBOE€ IIOBEICHUE H MOCTYIIKH CBOHUX TOBapI/IIJ_ICﬁ C IIO3UIUM
HPAaBCTBCHHLIX U ITPABOBbBIX HOPM U OCO3HAHUC MMOCIEACTBHUI ATUX MMOCTYIIKOB,

4) hopMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

MOHUMAaHUs IICHHOCTeW 370pOBOTO W 0Oe30macHoro oOpa3a IKW3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DU3HUYECKOMY U TICHXUYECKOMY 3JI0POBBIO;



coOJr0IeHHsI TIPaBUIT 0€30MTaCHOTO OOPAIIEHUS C BEIIECTBAMU B OBITY, TOBCETHEBHOW KU3HH U B
TPYAOBOM JEATEIBHOCTH;

MOHMMAHUS LIEHHOCTH MPaBWJI UHIUBUYaIbHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHHS B
CUTYalHsIX, YTPOKAIIMX 310POBbIO U KU3HU JIOJICH;

OCO3HAHUA TMOCJIEJACTBUM M HENPUATHUS BPEIHBIX NPUBBIYEK (YHOTpPEOJIEHUS aJIKOroJs,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIMTAHMS

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B y‘Ie6HO-I/ICCJ'ICI[OBaTeJ'IBCKOI\/'I JACATCIIbHOCTH,
O6H_ICCTBCHHO HOHCSHOﬁ, TBOp‘IeCKOﬁ " IPpYyrux BUJAAX ACATCIBHOCTU,

YCTaHOBKM HA aKTUBHOE Y4aCTHE B PEIICHUH MPAKTUYECKUX 3a]1a4 COLUATbHON HAIIPaBICHHOCTH
(B paMKax CBOEro KJiacca, IIKOJbI);

UHTEpeca K NMPAKTUYECKOMY M3YyUEHHIO IPOQeccuil pa3siIuyHOro poja, B TOM YHCJIE Ha OCHOBE
NPUMEHEHHS NPEAMETHBIX 3HAHUHN 10 XUMUH;

YBa)X€HUS K TPYAY, JIIOASAM TPyZa U pe3yJibTaTaM TPYLOBOM ACATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBEIOOPY WHAMBUAYAIHHOH TPAaeKTOPHH OOpa30BaHUs, Oymymiei
HpO(beCCI/II/I " peain3anmu COOCTBEHHBIX JKM3HEHHBIX IJIaHOB C y‘IéTOM JIMYHOCTHBIX HHTCPECCOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MTOTPEOHOCTEH 00IIIecTBa;

6) IK0JIOrH4Y€eCKOr0 BOCTUTAHUS:

HKOJIOTMUYECKH EIeCO00Pa3HOT0 OTHOLIEHHS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS KU3HU
Ha 3eMiie;

MMOHUMaHUs TJ100aJIbHOTO XapaKTepa ISKOJIOTMUCCKHUX HpO6JICM, BJIMAHHA OKOHOMHUYCCKUX
mponeccoB Ha COCTOAHUC HpHpOI[HOfI U COIMaIbHOMN CpCabI;

OCO3HAaHUA HCO6XOI[I/IMOCTI/I HCIIOJIb30BAaHUSA JOCTHXKEHUN XHMHHM JIJIS peuiceHusd BOIIPOCOB
palrnOHAJIBHOI'O MMIPUPOAOIIOJTIb30BAHNA;

AKTUBHOI'O HENPUATUSA NEHCTBUM, NPUHOCAIIMX BPEA OKPYKAIOLIEH MPUPOJHON Cpese, YMEHHUS
IPOTHO3UPOBATh HEOIArONPUATHBIE HKOJIOTHUECKUE TIOCIECTBUS MPEAPUHUMAEMbIX JIeHCTBUMA
U TIPEI0TBPAIIATh UX;

HAJIMYUAg  pa3BUTOrO  3KOJOTHYCCKOI'0  MBIIIUICHUS, 3KOJIOTUYECKOM KYJbTYpPbI, OIIbITA
JESTEIbHOCTH  DKOJIOTHYECKOM HAIllpaBJICHHOCTHU, YMCHHS PYKOBOACTBOBATHCA HWMH B
HOSH&B&TCHBHOﬁ, KOMMYHHKaTHBHOﬁ U COLIMAJIbHOM IIPAaKTHUKCE, CIIOCOOHOCTH U YMCHHUA aKTUBHO
MMPOTHUBOCTOATH UACOJIOTUU XCMO(pO6I/II/I;

7) IEHHOCTH HAYYHOT'0 MO3HAHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BHTHS
HAYKU U OOIIECTBEHHOW NPAKTUKU;



NOHMMAaHUA CHeMU(PUKA XHMHUM Kak HayKH, OCO3HaHud e poiau B (popMHpOBaHUU
PaLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroIeM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U 4YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO00M 3HAYUMOCTH XUMHUHM JUIS COBPEMEHHOW [MBWIM3AIMH: B €6
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TJI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00ecIeueHnH yCIOBUH YCTCIIHOTO TPYJa U AKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YcHa
00111eCTBA;

CCTGCTBGHHO'HaquOﬁ rpaMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOJOB ITO3HAHUS, UCITOJIB3YEMbIX
B CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIOJIH30BAaTh MoJIyda€MbI€ 3HAHUA [JIs1 aHAJIW3a U
00BACHEHHS SIBIIEHUH OKpYKaromero Mupa 1 NpoucxoJdamunx B HEM I/I3MCH6HI/II71, YMCHUA ACIIATh
000OCHOBAHHBIE 3aKJIIOUYEHHS HA OCHOBE HAay4YHBIX q)aKTOB N HMMCIOIIMXCA AAaHHBIX C HOCJIBIO
MOJIYYCHHA JOCTOBCPHBIX BLIBOIOB,

CIIOCOOHOCTH CaMOCTOSTEIBLHO HMCIIOJIL30BaTh XMMHYECKHE 3HAHUSA I pCIICHUS npo6neM B
PCAIbHBIX KU3HCHHBIX CUTYAlUAX;

HHTCPECCA K ITIO3HAHHIO U HCCIIC0OBATEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U cCaMO00pa30BaHUIO, K AKTUBHOMY
MOJIy4EHUIO HOBBIX 3HAHUH M0 XMMHUHU B COOTBETCTBHMH C KU3HEHHBIMH NTOTPEOHOCTSAMU;

UHTEpeca K 0COOEHHOCTSM TPYZA B PA3JIMYHBIX chepax NPoPecCHOHATBHOMN EATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHUS y4EOHOTO MpenMeTa «XHUMHUsS» Ha YPOBHE CPEIHETO
00111ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble U1 (OPMHUPOBAHUS MHPOBO33PEHMS  OOyYArOIIMXCS  MEKIUCLUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crenuuKy METOI0B TIO3HAHMSI, UCIIOIb3YyEMbIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLECC, CUCTEMa, Hay4YHbIH (akT, IPUHLMUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIeI0BaHUE, HAOI0IeHEe, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHHUBEpCcaJbHble yueOHbIE AeWCTBUSA (IIO3HABaTEJIbHbIE, KOMMYHHKATHUBHBIEC, DPETYJSTUBHBIE),
obecneunBarorue GopmMupoBaHue GyHKIIMOHATHEHON TPaMOTHOCTH M COITMAIBHONW KOMIIETEHIIUH
00yJaromuxcs;

CHOCOOHOCTh o0yyaromuxcs HCIOJIb30BaTh OCBOECHHBIE MEXIUCIUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JEWCTBHUS B I103HABATEIbHOH U
COLIMAJIbHOU IIPAKTHKE.

MetanpeameTHble  pe3yibTaThl  OTpPaKalOT  OBJAJEHHWE  YHUBEPCAIbHBIMH  y4EOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.



OBjaieHHe YHHBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEJIbHBIMU /Il CTBUSIMH:
1) 6a30Bble JJOrnYecKHUe AeCTBHS:

CaMOCTOATENIBHO  (pOpMynIHMpOBaTh M aKTyaJU3UpOBaTh IMpPOOJIEMy, BCECTOpPOHHE  eé
paccMaTpuBaTth;

ONpCACIIATh LCIIN ACATCIIBHOCTH, 3a/laBasd MapaMCTPhbl U KPUTCPUN UX JOCTUIKCHHA, COOTHOCHUTD
PE3yIabTaThl ACATCIIBHOCTU C ITOCTABJICHHBIMU LICIISIMU

HCIIOJIB30BAaTh IIPpU OCBOCHUU 3HAHUH HpI/IéMBI JJOTMYCCKOI'0 MBIINIJIICHUA — BBIACIATH
XapaKTCPHBIC IIPHU3HAKU MOHATHH W YCTaHaBJIMBaTb HX B3aNMMOCBA3b, HCIIO0Jb30BaTh
COOTBCTCTBYIOIINEC MOHATHUA IJIA 00BSICHEHHS OTACJIbHBIX (1)21KTOB u ﬂBJIeHI/II\/JI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN IJIA KJIaCCI/I(l)I/IKaHI/II/I B€IICCTB U XUMHUYCCKHUX peaKuHﬁ;
YCTAaHABJIIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY NU3YUACMbIMU SABJICHUSMU,

CTPOUTH JIOTHUECKHUE PACCYXJACHUS (MHIYyKTHUBHBIC, IENYKTUBHBIC, 1O aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHSI B PACCMATPUBAEMBIX SBICHUSIX, (OPMYIUPOBATH BHIBOJBI U
3aKJIIOYCHUS;

OPUMEHATh B IpOLlECCe IO3HAHMS, MCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIeNU, TPe0OpPa30BbIBATh MOETIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CUMBOJI) 2JIEMEHTA,
Xumuueckass (GopMylia, ypaBHEHHE XHMHMYECKOM peakuud — TpU pPEIIeHUHd Y4eOHBIX
ITO3HABATENIBHBIX W IPAKTHYECKUX 3a]a4, NPUMEHITh Ha3BAaHHBIE MOJEIBHBIC INPEIACTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX PU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUi.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:
BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMHUYECKUX PEAKIIHil;

q)OpMy.]'II/IpOBaTB OCIN 1 3aJa4M UCCIICA0BAaHUs, HCITIOJb30BAaTh IMOCTABJICHHBIC U CaMOCTOATCIBHO
C(i)OpMy.]'II/IpOBaHHBIC BOIIPOCBI B  KAa4C€CTBC HMHCTPYMCHTA TIIO3HAHUA U  OCHOBBI  JJIA
(I)OpMI/IpOBaHI/IH THIIOTE3BI 11O MPOBCPKE MPAaBUIIbHOCTU BBICKA3bIBACMBIX CY)KJICHI/II\/'I;

BIQJICTh HABBIKAMU  CAMOCTOSITENIFHOTO TUIAHUPOBAHUS W TPOBEIACHHUS  YUCHHUECKHUX
HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOaTh 32 XOJOM IPOIIECCa, CaMOCTOSITENEHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIICHHWS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB MCCIIEIOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O TPOJIEITAHHON
pabore;

nproOpeTaTh ONBIT YYEHUYECKOH HCCIIEI0BAaTEIbCKOM M MPOEKTHOM JeATENIbHOCTH, TPOSIBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IOHMCKY METOJIOB PEIIEeHUs MPAKTHUECKUX
3aJa4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS.

3) padora ¢ nHpopManmeii:



OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HMHGOpManuu (Hay4yHO-TIOMYJsSpHas JUTepaTypa
XUMHUYECKOIO COJEpXKaHUs, CIpaBOYHble NocoOus, pecypcbl VHTepHeTa), aHanNM3UpOBAThH
UHPOPMALIMIO pa3IMYHBIX BUAOB W (OpM mpencTaBieHHs, KPUTHYECKH OICHHUBATH €&
JIOCTOBEPHOCTh U HEITPOTUBOPEUMBOCTD;

dopMynHupoBaTh 3ampoChl M MPHUMEHATh pas3IHMYHBIE METOABl INPU TOUCKE H 0TOOpe
uHpopManuu, He0OOXOIMMOM IS BBITIOJIHEHHUS YI€OHBIX 33/]a4 ONPEaeIEHHOTO THIIA;

npuoOpeTaTh OMNBIT KCHOJB30BaHUSA HH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENIFHO BBIOMpPATh ONTHMANbHYIO (opMy mpenacraBieHus HHPOpMAIHMU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4eCTBE CPEICTBA MpU paboTe ¢ XUMHYECKON MH(pOPMAIIUCI:
HIPUMEHSTh MEXKIPEIMETHbIC ((PHU3MYECKHEe U MATEMAaTHYCCKUE) 3HAKU U CHMBOJIbI, (GOPMYIIBL,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIB30BAaTh U Hp606paSOBBIBaTB 3HAaKOBO-CUMBOJIMYCCKUC CPCACTBA HATI'JLAJHOCTH.
OB.]IaIIeHPle YuuBepCaJdbHBIMU KOMMYHHKATHBHBIMHA I[eﬁCTBHHMH:

3aJaBaTh ~ BONPOCHI IO  CyIIECTBY  OOCyXmaemMod  TeMbl B XOI€  JMaiora
W/WIA JUCKYCCHUU, BBICKA3bIBaTh HUIEH, (POPMYIHpOBaTH CBOM MPEUIOKEHHUS OTHOCUTEIBHO
BBINIOJIHEHUS MPEJIJIOKEHHOMN 3a/1a4u;

BEICTYIIaTh C MPE3CHTAIlMed pe3yIbTaTOB IO3HABATEIILHON JESATEIBHOCTH, TOTYyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU TPU BBIOJHEHUH XHMHUYECKOTO
DKCIIEPUMEHTa, MPAKTUYEeCKOH pabOThl MO HCCIEIOBAHUIO CBOICTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOT0 MpOeKTa u dhopmynrpoBaTh BBIBO/IBI
Mo pe3ylbTaTaM TMPOBEACHHBIX UCCIENOBAHUIA MYTEM COIJIACOBAaHUS TO3UIMA B XOJe
00cyx1eHuss 1 0OMEHa MHCHHUSIMHU.

OBJiajieHHe YHUBEPCAIbHBIMH Pery/IsTHBHBIMM A€l CTBHSIMU:

CaMOCTOSITENIBHO IUIAHUPOBAThb M OCYILECTBJIATh CBOK I103HABATENIbHYIO JIE€ATENBHOCTD,
onpenenss e€ Ieau U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWH YYE€OHBIX M MCCIIEOBATENIbCKUX 3aad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIHLHOCTH Ha OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.
MNPEIMETHBIE PE3YJIBTATHBI

10 KJIACC

[IpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMMHUs OTpa)xaroT:

c(hOpMUPOBAHHOCTh TIPEACTABICHHA O XWUMHUYECKOH COCTaBISAIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbL, B HOPMUPOBAHUM MBILUICHUS U



KYyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOOUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpelE;

BJIQ/ICHUE CHCTEMOM XMMMUYECKHUX 3HAHMW, KOTOpas BKJIOYAECT: OCHOBOIOJATAIOLIUE IOHATHS
(XMMHUYECKUI 3JIEMEHT, aTOM, OJJIEKTPOHHass 000J0YKa aromMa, MOJIEKYJa, BaJeHTHOCTH,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHYECKast CBs3b, CTPyKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITICPOIHBIA  CKEJeT,
GbyHKIIMOHAIbHAS TPyMNa, pauKai, H30MEpHus, W30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YTJIEBOJAOPOAbI, KACIOPOA U a30TCOJEpKAIINE COEAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COEIMHEHMS]); TEOPUU U 3aKOHBI (TEOPUS CTPOCHHUS OPraHUYEeCKUX
BemiectB  A. M. bytiepoBa, 3aKkoH CcOXpaHEHHMs MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKUE 3HAHUs, JEXKAIIUEe B OCHOBE IMOHMMAaHUs
NPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SIBJICHUH, ()aKTOJIOTHYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€301TaCHOM MCIIOIb30BAHNU BOKHEHIIINX OPraHUYECKUX BEIECTB B OBITY
U TIPAKTUYECKOM J1eATENbHOCTH YEI0BEKa;

c(hOpMUPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSATUN, YCTAHABIMBATH MX
B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIINE MOHATUS MPU ONMCAHUM COCTaBa, CTPOEHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCIUHECHUM;

c(OpMUPOBAHHOCTh YMEHUH HCIIOJIb30BATh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOMN) (GOPMYII OPraHUYECKUX BEIIESCTB
U YpaBHEHUH XMMHWYECKUX PEAKLUN, U3rOTABINBATh MOJEIN MOJIEKYJ OPraHWYECKHX BELIECTB
JUIS. WILTIOCTPALMK UX XUMUUYECKOT'0 U IIPOCTPAHCTBEHHOTO CTPOEHUS,

c(OpMUPOBAHHOCTh YMEHUU YCTAHABIMBATh MPHUHAIJIC)KHOCTb H3YYEHHBIX OpPraHMYECKHUX
BEUIECTB IO MX COCTaBY U CTPOEHHUIO K OINPENeNEHHOMY KJacCy/Tpylie COeIUHEHUN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJACpXAllde COCIUHEHMs, BBICOKOMOJIEKYISIpPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs No cucremarndeckoi HomeHkiatype (IUPAC), a takxke
IPUBOJINUTH TPUBMAJbHBIE Ha3BaHHs OTIEJIBHBIX OPraHUYECKHUX BEIIECTB (ITUJIEH, NMPOMMJIEH,
alleTUiIeH, STWIEHIJIMKONb, TIHMLEPUH, (eHod, (QopManbAerujl, aleTalnbIeruji, MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAsl KUCIIOTA, IIIOKO3a, (PPYyKTO3a,
KpaxMaJl, 1eJUII0JI03a, TIIHUIHH);

c(OPMHPOBAHHOCTh YMEHHUSI ONPEAETATh BHIbl XHUMHMYECKOW CBA3M B OpraHHMYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

C(I)OpMI/IpOBaHHOCTL YMCHUA NPUMCHATH MOJIOKCHUA TCOPUU CTPOCHHA OPTraHNMYCCKUX BCIHICCTB
A. M. BYTJ'ICpOBa JJIs OOBSICHEHHS 3aBUCHMOCTH CBOWCTB BCIICCTB OT UX COCTaBa U CTPOCHMUA,
3aKOH COXpaHCHH MACChbl BEIICCTB,

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEepPH30BaTh COCTAaB, CTPOCHUE, (PUINYECKUE M XUMUYECKUE
CBOICTBA TUNHUYHBIX TMPEACTABUTENCH pPAa3IMUYHBIX KJIACCOB OpPraHMYECKHX BEIIECTB (METaH,
9TaH, ATWIEH, TMPONWICH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeH305, MeTaHOI,
9TaHOJI, dTHJICHTJIUKOJb, TIUIEPHUH, (PEHOJ, alleTaabJACTH I, MypaBbUHAs M YKCYCHAs KUCIIOTBI,
TIF0OK03a, Kpaxmaj, IeJIII0JI03a, aMHHOYKCYCHAs KHCIIOTa), WUTFOCTPHUPOBATH TCHETHUYCCKYIO



CBSI3b MEXXIY HUMH YPaBHEHHSMH COOTBETCTBYIOIIMX XMMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM
CTPYKTYPHBIX (OpPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh HCTOYHHKHU YIIIEBOJIOPOJIHOTO CHIpbs (HE(TH,
IOPUPOIHBIN Tra3, yroib), cocoObl UX MEPepadOTKU M MPAKTHUECKOE MPUMEHEHHE MPOYyKTOB
nepepadoTKy;

c(OPMHUPOBAHHOCTE YMEHHUH MPOBOJUTH BBIUMCIEHUS 110 XUMHUYECKHMM YpPaBHEHHSAM (Macchl,
00béMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKLMM IO H3BECTHBIM MAacce,
00BEMY, KOJINYECTBY OJTHOTO u3 UCXOIHBIX BELIECTB
WM [IPOJYKTOB PEAKIIUN);

c()OPMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMON 3HAHUN OO0 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, MCIOIb3YEMbIX B XHWMHU MPH HU3YYEHHH BEIIECTB M XUMHYECKUX SIBJICHHUI
(HaOnrofeHue, U3MEpPEHUE, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIIONb30BaTh CHCTEMHBIE
XAMHUYECKHUE 3HAHUS JUISl IPUHATHS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBA3aHHbBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOMIOATh TMpaBUiia TOJB30BAHUS XUMHUYECKOW TOCYAOU U
71a00paTOpPHBIM 000PYIOBAaHHUEM, a TAKXKE MTPaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
WHCTPYKIUSMU IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpPMUPOBAHHOCT YMEHMM IUIAHUPOBATh M  BBINOJHATH XUMHMYECKMM 3KCHEPUMEHT
(mpeBpallleHusi OpraHUYeCKUX BEIIECTB MPH HarpeBaHUM, MOJyYEHUE ATHIEHA U HU3YYEHHE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JAEHaTypauus OelKoB TNpu
HarpeBaHUH, IIBETHbIE PEAKIIMU OEJTKOB) B COOTBETCTBUHU C MPABUIIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHUH C BEIeCTBAaMU U J1JAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XMMHUYECKOTO JKCIEpUMEHTa B (hopMe 3allUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUui u
(GbopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh yYMEHUI KPUTHYECKH aHAJIM3UPOBATh XUMHMUYECKYIO HH(OpMAIHIO,
NOJy4aeMyI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi nH(popmaruu, HTepHET U Ipyrux);

c(OpMHPOBAHHOCTh YMEHUH COOJIIOATh MpaBHiIa SKOJIOTMYECKH 11€7€CO00pa3HOro MOBEACHUS B
OBITY M TPYAOBOW JESATEIBHOCTH B HENAX COXPAHEHHUS CBOETO 3/I0POBbSI U OKpY)KaroLIeH
MIPUPOJHOM CpeJlibl, OCO3HABATh OMACHOCTh BO3JECHCTBHS Ha >KMBBIE OPTaHU3MBI ONPEIEIEHHBIX
OpraHMYEeCKUX BEIIeCTB, MOHUMas cMbica nokaszarens [1/IK, moscHaTes Ha mpuMepax crocoObl
YMEHBLIEHUS U MIPEAOTBPALIEHUS X BPEIHOTIO BO3/IEMCTBUS HA OPraHU3M YEIOBEKA;

JUIA o6y11aronmxcs1 C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3J0POBBA: YMCHHUC NIPUMCHATL 3HAHUA
00 OCHOBHEIX JOCTYIIHBIX METOJAaX IMO3HAHHA BCIICCTB U XUMHYCCKUX ﬂBJ’IGHI/II\/’I;

JUTSL CJIETIBIX U CIA0OBUISIINX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh PENbePHO-TOUCUHYIO
cucreMy o6o3Hauenuit JI. bpaitns mis 3anucu xumMmudeckux Gopmys.

11 KUIIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OO0mias 1 HeopraHuuecKasi XUMHsD) OTPaxaroT:



c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O XWMHUYECKOW COCTABIIIIONICH E€CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, POJIM XMMHUU B TIO3HAHUU SIBJICHUN MPHUPOJBI, B (POPMUPOBAHUU MBIIUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW i pPEIIeHUs
MPAKTUYECKUX 3a7ad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeJIE;

BJIaICHUC CHUCTEMOM XUMHUYECKUX 3H3,HPII>1, KOTOpas BKIIOYACT: OCHOBOIIOJIArarOIHC ITOHATHUA
(XMMHYECKHUI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIC OpOUTAIM ATOMOB, HOH, MOJICKYJIa,
MOJIb, MOJISIPHBI OO0BEM, BaJECHTHOCTh, 3JIEKTPOOTPUIIATEIBLHOCTh, CTCIICHb OKHCICHUS,
XUMHUYECKash CBsI3b (KOBaJE€HTHAs, MOHHAs, METa/UIMYecKas, BOJOPOJHAs), KPHCTALITUYCCKas
pemérka, THMOBI XUMHYECKHX  pPEaKIMi, pacTBOpP, DJICKTPOJIUTHI,  HEIICKTPOJIHUTHI,
3JICKTPOJINTUYECKAS] JTUCCOIMAIINS, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XHUMHUYECKOH
peaklMy, XHWMHYECKOEC paBHOBECHE), TEOPUHM M 3aKOHBI (TCOpPHUSA DJICKTPOJIUTHYECKOU
auccouranuu, nepuoandeckuil 3akod /. M. MenaeneeBa, 3akOH COXpAaHEHUs MacChbl BEILECTB,
3aKOH COXPAHEHHUs M NPEBpAIlEHUs SHEPIUU NPU XUMHUYECKHX PEaKLMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHHU, MHUPOBO33PCHUYCCKHUEC 3HAHUA, JICKAIIMEC B OCHOBC IMOHUMAHUA
MNPUIUHHOCTHU U CUCTEMHOCTHU XUMHUUYCCKHUX ﬂBHCHHfI, q)aKTOJIOFI/ILIeCKI/IC CBCACHUSA O CBOﬁCTBaX,
cocTaBe, MOJYyYEeHUH M O€30MacHOM HCIOJIb30BAaHUHM BAXKHEHIIMX HEOPraHWYECKUX BELIECTB B
OBITY U IPAKTHUYECKOM JEATEIHLHOCTH YETIOBEKA;

c(OpMUPOBAHHOCTh YMEHUI BBISBJISATH XapaKTEpHbIE NPU3HAKU IOHATHM, yCTaHABIMBATb WX
B3aUMOCBS3b, HCIIO/IB30BaTh COOTBETCTBYIOLIME IOHATHS IIPU ONMCAHUMM HEOPraHUYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMI HMCIIOJIB30BaTh XUMUUECKYIO CUMBOJIMKY JUIsSl COCTaBJIEHUS (hOpMyI
BEIIECTB U YPaBHEHUI XMMHYECKHUX peakuui, cucrematnuyeckyro HomeHkiatypy (IUPAC) u
TPUBMAJIbHBIE HA3BAHUS OTIENbHBIX HEOPraHWYECKUX BELIECTB (yrapHbIH ras, yrJIeKHCIbId Tas,
aMMMaK, raiéHas U3BeCTh, HerauéHas U3BeCTb, MUThEBAs COJA, MUPUT U JPYTHUE);

c(OPMHPOBAHHOCTh YMEHUIl ONpEAENATh BAJEHTHOCTh M CTEMEHb OKHMCICHHS XMMHUYECKHX
3JIEMEHTOB B COEIMHEHUSIX PA3INYHOIO COCTAaBAa, BUJ XUMHUYECKON CBS3U (KOBAJICHTHAs, HIOHHAs,
METAJIJIMYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METAJUIMYEeCcKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpaxX HEOPraHNYECKUX COCAUHEHUN;

c(OPMHPOBAHHOCTh YMEHHMH YCTaHABIMBATH MPUHAIEKHOCTh HEOPraHMUECKUX BEIIECTB IO MX
COCTaBY K ONPENENIEHHOMY KIacCy/TpylIe COeIUHEHHH (MpOoCThle BelecTBAa — METalulbl U
HEMEeTaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOTHI, aM(OTEpHbIE TUAPOKCHbI, COJIH);

c(OpMHPOBAHHOCTh YMEHUI pacKpbIBaTh CMBICI Nepuoaudeckoro 3akona J[. 1. Menneneesa u
JEMOHCTPHUPOBATh €r0 CUCTEMATHU3UPYIOIYI0, 00bSICHUTEIBHYIO U TPOrHOCTUYECKYIO (DYHKLINU;

c(OpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB XHMHYECKHUX
sanemeHToB 1-4 mepuonoB Ileprognueckoil  CUCTEMBI XUMHUYECKHX  3JI€MEHTOB  /JI.
. MenneneeBa, UCMONB3ys MOHATHS «S-, P-, O-3JEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHMUYECKHUX JJIEMEHTOB M HX
COCMHEHUH MO mnepuojgaM u rpynmnam [lepuoguyeckoil CUCTeMbl XMMHUYECKUX 3JeMEHTOB /l.
N. Menpeneena;



c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMHCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEIISCTB PA3UYHBIX KIACCOB, TOJATBEPKIATh CYIIECTBOBAHUE ICHETHUYECKOM
CBS3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMHU C IOMOINBIO ypaBHEHUN COOTBETCTBYIOIIMX
XAMHYECKUX PEAKIIUN;

c(OPMHPOBAHHOCTh YMEHHUS KIACCH(PUIMPOBATh XHWMHUYECKHE PEAKIUU [0 Pa3IHYHBIM
OpU3HakaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIIOBOMY 3((eKTy peakiuu,
M3MEHEHUIO CTENICHEN OKHCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMH, YYaCTHUIO KaTalnu3aropa);

c(OPMHPOBAHHOCTh YMEHHUI COCTaBJIATh YPaBHEHUS DPEAKUUI pa3IMYHBIX THUIIOB, ITOJIHBIE U
COKpAIlIEHHBIC ypaBHEHUS PEaKIMii MOHHOTO OOMEHa, YYUTHIBAs YCJIOBHUS, NMPU KOTOPBIX 3TH
peakuyuy UIyT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIUHU, MOATBEPKIAIOIINE KAYECTBEHHBIH COCTaB
pa3IMYHBIX HEOPTaHUYECKUX BEIIECTB, PACIIO3HABATh OIBITHBIM ITYTEM MOHBI, TPUCYTCTBYIOIINE
B BOJIHBIX PACTBOpPAxX HEOPraHUYECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH pacKpblBaTb CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIHii MOCPEICTBOM COCTABIICHUS SJICKTPOHHOTO OalaHca dTHX PEeaKLuii;

c(OPMHPOBAHHOCTh YMEHHH OOBACHATH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW PpEaKIUH OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XWMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aelcTBus (npunuun Jle [arense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPH30BaTh XHUMHYECKHE TMPOIECCHI, JIekKaIlhe B OCHOBE
MPOMBIIIUICHHOTO TIOJIYYSHHUSI CEPHOM KHCIOThI, aMMHaka, a Takke CHOPMHUPOBAHHOCTH
MPEACTABICHU 00 OOIMX HAYYHBIX MPHUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHYECKOTO
MIPOU3BOICTBA;

c(OpMHUPOBAHHOCTh YMEHUHN MPOBOJUTH BBIUMCIEHUSI C MCIOJIB30BAHUEM IOHATUS «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHHH ra30B MPU XUMUYECKUX PEAKIUAX, MACChI
BEIIIECTBA WM 00BEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce UM 00bEMY OHOTO
U3 YYacTBYIOIIMX B PpEaKIUU BEIIECTB, TEIUIOBOro 3(dexTa peakuuu Ha OCHOBE 3aKOHOB
COXPaHEHHUs MACChI BELIECTB, IIPEBPALLICHNS U COXPAHEHUS YJHEPTUU;

c(OPMHPOBAHHOCTh YMEHUN COONIOAaTh NpaBMIIa T0JIb30BAHUS XWMHUYECKOW TMOCYAOH U
71a00paTOpPHBIM 000PYIOBAaHHEM, a TAKXKE MTPaBUiIa OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00pPaTOPHBIX XUMHUYECKUX OMBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATb M BBIIOJHATH XUMHUYECKHUH  AKCIEPHUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTalu3aTopa, OINpEAEICHUE Cpeabl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeaKlUH, PeaKIMd HOHHOrO0 OOMEHA, KAaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kKapOoHAT- U XJOPHI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE HKCIEPUMEHTATBHBIX
3ajau mno TtemMaM «Mertamib» U «Hemeramnel») B COOTBETCTBUU C MpaBWJIAMU TEXHUKU
06e30macHOCTH TIPH OOpaICHUH C BEIIECTBAMH U J1abOpaTOPHBIM 000pYyI0BaHUEM, MPEICTABIIATh
pe3yNbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3alucH ypaBHEHUIH COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUpOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OpMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XHUMHUYECKYI0 HH(POpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBA MAacCOBOM KOMMyHHKauuu, HHTepHEeT U

ApYTHX);

c(OpPMUPOBAHHOCTh YMEHUI COOIIOATh MPaBUiIa SKOJOTHIECKH IIeJIECO00Pa3HOTO MOBEACHUS B
OBITY M TPYIOBOM NEATEIBHOCTA B IEJAX COXPAHEHHUSI CBOETO 3/I0POBbSl U OKpYXarollen
IIPUPOJHOM Cpelbl, OCO3HABATh ONACHOCTh BO3JCHCTBUS HA KMBBIE OPraHU3MBbI OIPEIEIEHHBIX
BEIIECTB, MOHMMasl cMbici nokasatens [1/IK, moscHaTs Ha nmpuMepax crocoObl yMEHBIICHUS U
HpEIOTBPAIICHHUS UX BPEITHOTO BO3ICHCTBHS HA OPTaHU3M YEIOBEKa,

JUIA OGy‘-IElIOH.[I/IXCSI C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 300POBBA. YMCHHUC NIPUMCHATL 3HAHUA
00 OCHOBHEIX AOCTYIIHBIX METOJaX IMO3HAHUA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;

JUTSL CJICTIBIX W CJIA0OBUISIINX OOYYAIOIIMXCS: YMEHHE WCIIOIb30BaTh PEIbe(HO-TOUCTHYIO
cuctemy obo3nauenuii JI. bpaiinst s 3anucu XuMU4IecKux (GopMyiL.

Kpurepun onenuBanus
OneHka yCTHOTO 0TBETA y4aIuXxcst
Ormerka "5" cTraBuTCH B CaIy4ae:

1. 3HaHuUs, MOHUMAaHUS, TIIYOUHBI YCBOCHHSI 00yJarOIMMCs BCEro 00bEMa MporpaMMHOTO
MarepHania.

2. YMmenus BBIJACIATD INTABHBIC MMOJIOKCHUA B U3YYCHHOM MaTCpHajiC, Ha OCHOBaAHUUA q)aKTOB u
IMpuUMEpoOB O606H.[8.TB, ACJIaTh BbIBOJbI, YCTAHABIIMBATH MCKIIPEAMCTHBIC U BHYTPUIIPCAMCETHBIC
CBs3U, TBOPUCCKH NPHUMCHAICT ITOJTYUCHHBIC 3HAHHUA B HE3HAKOMOI CUTyallhH.

3. OTcyTcTBUE OMIMOOK U HEAOYETOB TP BOCIIPOM3BEIEHUU H3YYEHHOTO MaTepHana, npu
YCTHBIX OTBETaX YCTPAHEHUE OT/IEIbHBIX HETOYHOCTEH C TTOMOIIBIO IOMOJIHUTEIBHBIX BOIIPOCOB
yUuuTeNsl, COOM0IEHNE KYIbTYpPhl YCTHON pEeyH.

OtMmetka "4":

1. 3Hanue Bcero U3y4eHHOT0 MPOrPaMMHOTO MaTepHaa.

2. YMeHU BBIICTSATD TJIaBHBIC TTOJI0KEHUS B M3YUCHHOM MaTepuae, Ha OCHOBaHUHU (DaKTOB U
MPUMEPOB 0000IIATh, ANaTh BBIBOIbI, yCTAHABINBATH BHYTPUIIPEIMETHBIE CBSI3U, TPUMEHSTh

IMMOJIYYCHHBIC 3HAHUA Ha IPAKTHUKE.

3. Hesnauntenbubie (HErpyObie) OMMOKHA U HEOUETHI TIPU BOCTIPON3BEICHUH U3y4YEHHOTO
MaTepuana, COOTI0IeHIEe OCHOBHBIX MPABUII KYJIbTYPhl YCTHOM pedH.

OtMmetka "3" (ypOBEHb MPEACTABICHUHN, COUCTAIOIINXCS C AIEMEHTAMHU HAyYHBIX MOHATHMN ):
1. 3HaHue U ycBOEHHE MaTepHalla Ha YpOBHE MUHUMAJIbHBIX TPEOOBaHUI MPOrpamMMmBl,

3aTPYAHCHUC ITPU CaMOCTOATCIIbHOM BOCIIPOU3BCICHUH, H€O6XOI[I/IMOCTI: HE3HAUYMTEIIbHOM
IMOMOIIH IPECTIoaaBaTCIIs.



2. YMeHue paboTaTh Ha ypOBHE BOCIIPOM3BEICHUS, 3aTPYAHEHUS IIPH OTBETAX HA
BHUJIOU3MEHEHHBIE BOIIPOCHI.

3. Hannuue rpy6oii ommOKy, HECKOJIBKUX HErpYOBIX MPU BOCIPOU3BEICHUH U3YYEHHOTO
MaTepuaia, He3HaYUTEIbHOE HECOOJII0IEHNE OCHOBHBIX MPABUJI KYJIbTYphl YCTHOM pEUH.

OrMmerka "2";

1. 3HaHue U ycBOEHHUE MaTepHalia Ha YpOBHE HUKE MUHUMAJIbHBIX TPEOOBaHUN IPOrPaMMBI,
OTJeNIbHBIC TIPEACTABICHUS 00 M3YYEeHHOM MaTepHale.

2. OrcyTcTBHE yMEHUN paboTaTh Ha yPOBHE BOCIIPOU3BEACHHUS, 3aTPYJHEHUS IIPU OTBETAX HA
CTaHJApTHBIE BOIIPOCHI.

3. Hannuue HeCKOJIBKHUX IpyObIX OIMOOK, OOJIBIIOrO Yucia HErpyObIX MPU BOCIPOU3BEAECHUU
M3Y4YEHHOI'0 MaTepualla, 3HaYUTeIbHOE HECOOII0IEHIE OCHOBHBIX MTPaBUJI KYJIbTYPbl YCTHOM
peuu.

OuneHka BbINOJHEHHS MPAKTHYECKHUX (J1a00paTOPHBIX) padoT.

Otmertka "5" cTaBUTCS, €CIIU YUEHHUK:

1) npaBUJIbHO OIpENEIIII LENb OIbITA;

2) BBITTOJTHHMII pa60Ty B IIOJIHOM OOBEME C CO6J'II-O,Z[€HI/I6M H€O6XO,Z[I/IMOI>'I IOCJIICAOBATCIBbHOCTHU
IMMPOBEACHMS OIBITOB U H3M€p€HPII71;

3) caMOCTOSITENILHO U PallMOHAIBHO BbIOpal U OATOTOBUII AJIsl ONbITA HEOOXOAUMOE
000pyI0BaHUE, BCE OMBITHI TPOBEN B YCIOBUAX U PEKUMAX, 00€CIECUNBAIOIINX MTOTyUYeHUE
Pe3yNbTaToB U BHIBOAOB C HAaMOOJIbIIEN TOYHOCTHIO;

4) Hay4yHO IPaMOTHO, JJOTHYHO OIKUCcall Ha0JI0IeHUs U CPOPMYIHPOBaI BHIBOABI U3 ONbITa. B
IPEJICTaBICHHOM OTUYETE MPABUIILHO M aKKYPATHO BBITIOJIHMII BCE 3aITUCH, TaOINIIbI, PUCYHKH,
rpaduky, BBIYUCIEHUS U CJIENall BBIBOJBL;

5) mpaBUIBHO BBITIOIHWI aHaNKU3 norpenrHoctei (9-11 kmaccorn).

6) IPOSIBIISIET OPraHU3alMOHHO-TPYAOBBIE YMEHUS (TIOAIeP)KUBAET YHUCTOTY pabodero MecTa u
MOPSAJIOK Ha CTOJIE, 3KOHOMHO HCIOJIb3YET PacXOJHbIE MaTepUabl).

7) PKCTIEpUMEHT OCYIIECTBIISET IO TUIAHY C y4€TOM TEXHUKU O€30MaCHOCTH M MPABHII PaOOTHI C
MaTepuazamMu U 000pyIOBaHHUEM.

OtMmetka "4" cTaBUTCS, €CJIM YICHHUK BBITIOJIHII TpeOOBaHMsI K omleHKe "S", HO:

1. OIIBIT MPOBOAWII B YCIIOBHSIX, HE 00€CTIEUNBAIOIINX IOCTATOYHON TOUHOCTH H3MEPEHUH;
2. iy OBUTO TOMYIIIEHO JABA-TPHU HEJIOYETA,

3. wu He 6osee 0THOM HETrpyOOi OMMOKU U OJTHOTO HEJAO0YeTa,

4. Uy 3KCIIEPUMEHT MPOBEEH HE TIOJHOCTHIO;



5. WM B ONIMCAaHUU HAOJIOJCHU U3 OIBITA JOMYCTHI HETOUHOCTH, BHIBOJIBI C/IEJIaJl HETIOJHBIE.
Otmertka "3" cTaBUTCS, €CIIU YUEHHUK:

1. mpaBUIIBHO OMPEAEIHII IIeTTh ONBITA; pAaOOTY BBHIIIOIHIET MPABUIBHO HE MEHEE YeM
HAIOJIOBUHY, OJJHAKO 00BEM BBIITOJHEHHOHN YaCTH TaKOB, YTO [103BOJISET MOJIYYUTh [IPABUIIbHBIC
pe3yJbTAThI U BBIBOJIBI 10 OCHOBHBIM, PUHIMITHAIIEHO BaXKHBIM 3a/1a4aM palboThI;

2. win noa0dop o60pyaoBaHus, 00BEKTOB, MAaTEPHUAJIOB, a TAKXkKe PadOThI [0 HaYaJly OIbITa
IIPOBEJI C TOMOMIBIO YUUTENIS; WIIM B XOJ1€ IIPOBECHUS OTIBITA U M3MEPEHHI OBbUTH JOMYIICHBI
OLIMOKH B ONUCAaHUM HaOIr0AeHUH, HOPMYIHMPOBAHUU BBIBOJIOB;

3. OIBIT IPOBOJWIICS B HEPALMOHAIBHBIX YCIOBUAX, YTO IPUBEJIO K IOJIYYEHHIO PE3YIbTATOB C
OO0JIBIIEH MOTPENTHOCTHIO; MITH B OTYETE OBUIM JONYIICHBI B OOIIEH CI0KHOCTH He 0oJiee IBYyX
OLIMOOK (B 3aMUCAX €AMHUL, U3MEPEHUSAX, B BEIYUCIEHUX, rpadukax, Tabaumnax, cxemax, 1 T.1.)
HE MPUHIUITHAILHOTO JJIS TaHHOK pabOThI XapakTepa, HO MOBIUSBIINX HA PE3YJIbTaT
BBINOJIHEHMUS,

4. nomyckaeT Tpy0yro OlIMOKY B X0/Ie KCIIepuMeHTa (B 00bsACHEHUH, B 0hOpMIIEHUHN pabOThI, B
COOITIO/ICHUH TTPAaBUJI TEXHUKH OE€30MACHOCTH IPU paboTe ¢ MaTeprajaMu U 000pYIOBaHUEM),
KOTOpasi UCIPABIISIETCS 110 TPEOOBAHUIO YUUTEIS.

Otmertka "2" cTaBUTCS, €CIU YUCHHUK:

1. He ompeaeHT CAaMOCTOSTEIHHO IIeJTh OIBITA; BHITOIHIII pabOTy HE MOJIHOCTHIO, HE
HOJrOTOBWII HYKHOE 000pYZA0BaHUE U 00BEM BBINOJIHEHHON YacTH paboThl HE MO3BOJISET
c/IenaTh MPaBUIBHBIX BBIBOJIOB;

2. WIH OIIBITBI, U3SMCPECHUS, BBIYUCIICHUA, H&6J’[IO]1€HI/I$[ IMPOU3BOANINCE HEIIPABHUIIBHO,

3. unu B X0Jie paboThI U B OTUETE OOHAPYKUITUCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUEHHBIE
B TpeOOBaHMX K o1leHKe "3";

4. nomryckaert aBe (1 6osee) rpyObie OITMOKU B X0J1€ SIKCIIEPUMEHTA, B O0BSICHEHUH, B
odopmieHnn paboThl, B COOJIIOIEHNH TPAaBUI TEXHUKU O€30MaCHOCTH MPH paboTe ¢
BellecTBaMH U 000pyZ0OBaHNUEM, KOTOPbIE HE MOKET UCIIPABUTD JIaXkKe 110 TPEOOBAHUIO YUUTEIS.
Onenka caMoCTOATEIbHBIX MHCbMEHHBIX H KOHTPOJIBHBIX PadoT.

Otmertka "5" cTaBUTCS, €CIIU YUCHHUK:

1. BeITOSTHWIT paboTy 6€3 OMIMOOK U HEI0UETOB;

2) nomycTui He 6oJiee OJJHOTO HeloueTa.

OtmeTtka "4" cTaBUTCS, €CITU YYEHHUK BBIMOJIHWI Pa0OTy MOJTHOCTBIO, HO TOITYCTHII

1. He Gonee OTHOW HETPYOO OIITMOKH M OJTHOTO HEJ0UETa;

2. iy He 0oJiee ABYX HE0YETOB.

Otmetka "3" cTaBUTCS, €CIM YUEHUK MPABUIIBHO BBIMOJIHUI HE MeHee 2/3 paboTbl



WIN JOMYCTHIL:

1. He Gosee ABYX TPyOBIX OMINOOK;

2. win He 6osee oJHOU TPYOOH 1 OIHOM HEerpyOOi OMIMOKK M OHOTO HEJ0YEeTa;
3. unu He 6osee IBYX-TPeX HErpyObIX OMNOOK;

4. Wi OHOM HEerpyOOM OIMMOKU U TPEX HEJOUYETOB;

5. WM IpU OTCYTCTBUU OLIUOOK, HO MPU HATMUUU YETHIPEX-TISITH HEJOUETOB.
OtmeTtka "2" cTaBUTCS, €CIIU YUEHUK:

1. JOMTYCTHIT YHCIIO OMMOOK M HEJOUETOB MPEBOCXOIAIIEE HOPMY, IIPH KOTOPOU MOKET OBITh
BBICTaBJIeHA oricHKa "3";

2. WY €CJIM MPABWIBHO BHITIOJIHWII MEHEE MTOJIOBHHBI PAOOTHI.
Kputepun BbICTAB/IEHHUS OLIEHOK 32 MPOBEPOYHbIE H KOHTPOJIbHbIE TECTHI.
TecThl, COCTOSIINE U3 TISITH BOIIPOCOB MOYKHO HCITOJIB30BATh MOCIIE U3YUCHUS KAXKIOTO
maTepuana (ypoka). Tect u3z 10—15 BonpocoB UCIONB3YyeTCs 7Sl IEPUOIUYECKOTO KOHTPOJIS.
Tect 3 20 — 30 BOIpocoB HEOOXOAUMO UCIIOIB30BATH JJISI HTOTOBOT'O KOHTPOJISL.
[Tpu orleHMBAHUY HCITOJIB3YETCS CIICAYFOIIAs TITKaIA:
oreHka «5» - 91-100% MakcUMallbHOTO KOJIMUECTBa 0alllIOB;
oreHKa «4» - 75-90% MakcHMalbHOTO KOJIMYeCTBa OalIOB;
oreHka «3» - 50-74% MakcUMaIbHOTO KOJIMYECTBa 0aJlIOB;
oIeHKa «2» - meHee 50% MakCMMaJIbHOTO KOJIWYECTBA OAJIIOB.
OueHka yMeHH#i MPOBOAUTH HAOIIOEHUS.
Onenka "5" craBuTcs, eciiu 00yJarouuiics:
1. mpaBUIIBHO 1O 3aJJaHHUI0 YYUTENS TIPOBEN HAOIIOICHNUE;
2. BBICTIWII CYIIECTBEHHBIC MTPU3HAKU Y HA0III01aeMOro 00beKTa (Ipoliecca);
3. JIOTHYHO, HAYYHO IPAMOTHO O0(OPMUI PE3yNIbTAThl HAOIIOACHUN U BBIBOIBI.
Onenka "4" craBuTCS, €ciiu 00y4arouuiics:

1. mpaBUJIBHO 10 3a/IaHUIO YYUTEIS IIPOBEI HAOIIOICHHE;

2. IpY BBIJICICHUH CYIIECTBEHHBIX MPU3HAKOB y Ha0II01aeMOT0 00BEKTa (Iporiecca) Ha3Baj
BTOPOCTETICHHEIE,



3. nomycTui HEOPEKHOCTH B 0OPMIICHIH HAOIIOACHUI U BHIBOJIOB.
Onenka "3" craBuTcs, eciiu 00y4yaroUuuiics:
1. romycTHs HETOUYHOCTH | 1-2 OMMOKK B MPOBEACHUM HAOIIOACHUH 110 3aIaHUI0 YUUTEIIS;

2. IpH BBIJICJIEHUH CYIIECTBEHHbBIX MPU3HAKOB y HA0III0/1aeMOro 00beKTa (IIpoliecca) BTN
JIUIIb HEKOTOPBIE;

3. nonyctuia 1-2 ommbku B opopmiIeHnH HaOII0ICHUH U BBIBO/IOB.

Onenka "2" craBuTcs, eciu o0ydyaroUuiics:

1. momycrun 3 - 4 omOKY B IPOBEICHUN HAOIIOACHHI 110 3aIaHHUIO YIHUTEIS;
2. HENPaBWJILHO BBIJCIHI IPU3HAKU HA0II01aeMoro 00beKTa (Iporecca);

3. omyctuin 3 - 4 ommOku B 0(OPMIICHUN HAOIIOICHUN 1 BBIBOJIOB.
IIpumeyanue.

OIIGHKI/I C aHAJIM30M YMeHI/Iﬁ M HAaBBIKOB ITPOBOAWTD H3.6JIIOI{GHI/I$I JOBOAATCA 10O CBCACHUA
ydqanuxces, Kak IpaBuiIo, Ha MOCJICAYIOIIEM YPOKE, ITOCIIC CAauu oTuéTa.

O6m1as kinaccuuKaius ommuooK.

[Ipu orieHKe 3HaHMM, yMEHUN, HABBIKOB CJIEAYET YUUTHIBATh BCE OIIMOKHU (TpyObie U HErpyoObIe),
HEJOYETHI B COOTBETCTBUU C BO3PACTOM YUAILIUXCH.

['pyObIMH cUMTAIOTCS OMIMOKU:

- HE3HAHUE OIPEJEIICHUS OCHOBHBIX IIOHATHMN, 3aKOHOB, ITPaBUJI, OCHOBHBIX II0JIOKEHUH,
TEOpHH, He3HAHUE (HOPMYJI, OOIIIENPUHATHIX CHMBOJIOB 0003HAYEHUN BEJIMYUH, €AMHHI] KX
U3MEpPEHUs,, HAUMEHOBAaHUM ITUX €TUHMIL;

- HEyMEHHE BBIJCIUTh B OTBETE TJIABHOE; 00OOIIUTH Pe3yJbTaThl U3YUECHHUS;

- HEyMEHHE IPUMEHHUTD 3HAHUS JUIsl pEIIeHUs 3a/1a4, OOBbSICHEHUS SIBJICHMUS,

- HEyMEHHE YUTaTh M CTPOUTH I'padUKH, MPHHINITHAIEHBIC CXEMBI;

- HEyMEeHHE MOJITOTOBUThH YCTAHOBKY MJIHM JJa0opaTOpHOE 000pyI0BaHKE, IIPOBECTH OIIBIT,
HaOJII0/IeHNUE, C/IeNaTh He0OX0JUMbIE PACUETHI MIIM UCIIOJIb30BATh MOJyUYE€HHBIE JaHHbIE IS
BBIBOJIOB;

- HCYMCHHC IOJIb30BaTHCA IEPBOUCTOYHUKAMU, y‘-Ie6HI/IKOM, CIIPaBOYHHUKOM;

- HapyIIEeHHe TEXHUKU 0€30I1aCHOCTH, HEOPEIKHOE OTHOLLIECHNE K 000pyI0BaHUIO, TPHOOpaM,
MaTepHasaM.

K HerpyObIM OTHOCSTCS OIINOKU:



- HETOYHOCTH (POPMYITHPOBOK, OMIPENICICHUIA, TOHATUN, 3aKOHOB, TEOPUI, BEI3BAaHHAS
HEIOJIHOTOM 0XBAaTa OCHOBHBIX ITPU3HAKOB OINPEIEIISIEMOr0o MOHITHS WK 3aMeHOo 1 — 3 u3
ATUX MPU3HAKOB BTOPOCTENEHHBIMU;

- OIIMOKHM IIPU CHATHUHU NIOKA3aHUI C U3MEPUTENBHBIX IPUOOPOB, HE CBSI3aHHBIE C OIIPEIECTICHUEM
LIEHBI JEJICHUs IKAJIbI;

- OlIMOKH, BbI3BAHHBIC HECOOJIIOICHHUEM YCIIOBHI TIPOBEACHUS OIbITA, HAOIIOACHHS, YCIOBHIA
paboTsl prbopa, 000pyIOBaAHUS;

- OLIMOKH B YCJIOBHBIX 0003HAYEHUAX HA CXeMaxX, HETOUYHOCTh rpaduka;

- HEpalMOHAIbHBIM METO PELLICHHs 3a/1a4H, BBIIIOJHEHUS YaCTH PAKTUUECKONH paboThI,
HEJ0CTAaTOYHO MIPOyMaHHbIH IJIaH YCTHOI'O OTBETA (HapyIICHUE JIOTMKU U3JI0KEHUS, TI0AMEHA
OTJIEJIHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIIEHHBIMH);

- HEepalMOHAIbHbIE METO/BI pabOTHI CO CIIPABOYHOM JINTEPATYpOii;

- HEyMEHME pellaTh 3aJja4, BBINOIHATH 3a/1aHUs B 00LIEM BUJIE.

Henouéram u aBistoTCA: - HEpalMOHAIbHbIE IPUEMBI BEIUMCIIEHUN U TPeoOpa3oBaHui,
BBINOJIHEHUS! ONBITOB, HAOIIOIEHUM, IPAKTUYECKUX 3a/1aHU; - apupMeTHYeCKre OILMOKH B

BBIUHCIICHHSIX, - HEOPE)KHOE BBITTOJIHEHUE 3aITUCEH, YepTexe, cxem, rpaduKoB, TaOJIHUIT; -
opdorpaduyeckue 1 MyHKTAMOHHBIE OITHOKH.

JlonmosineHne

IIpu paboTe yyamuxcsi B rpyinie OleHUBAETCS:

1. YMeHue pacnpenenuts paboTy B KOMaH/Ie

2. YMeHue BBICIyIIATh YT Apyra

3. CornacoBaHHOCTb JI€WCTBUI

4. ITpaBUABHOCTH U TIOJTHOTA BBICTYIJICHUN

5. AKTUBHOCTh

Kasxip1it myHKT OIIEHWBAETCS OT/IETHHO B Oaax.

NuaauBuayaabHbIA NPOEKT:

1. CriocoOHOCTh K CAaMOCTOSTEIbHOMY IMTPHOOPETEHUIO 3HAHUH U PEIISHUI0 IPo0IeM,
MPOSIBJISFONIASICSl B YMEHHUHU TIOCTaBUTh IPOOJIEMy M BEIOpATh a/IeKBaTHBIE CIIOCOOBI €€ pereHus,
BKJII0Yast TOUCK U 00paboTKy nHpopManuu, GopMyJInpOBKY BHIBOJIOB H/UIM 0OOCHOBAaHHUE U
peanu3anuio/anpo0alyio MPUHITOTO pelieHus, 000CHOBAaHUE U CO3JjaHUE TIPOTHO3a, MOJICTIH,

MakeTa, 00bEeKTa, TBOPUECKOTO PEIICHHS U T. 1 . JIaHHBIA KpUTEPUH B 1IEJIOM BKJIFOYAET OL[CHKY
c(OPMHPOBAHHOCTHU MO3HABATEIbHBIX YUCOHBIX ACHCTBUI .



2. CchopMupOBaHHOCTDH MPEIMETHBIX 3HAHUN U CIIOCOOOB ICHCTBHIA, IPOSBIAIONIASCS B YMEHUU
PaCKpBITh COJIepKaHuE pabOThI, IPaMOTHO U OOOCHOBAHHO B COOTBETCTBUU C PacCMaTpUBacMOM
po0JIeMO/TeMON UCTIONB30BaTh UMEIOIINECS 3HAHUS U CIIOCOOBI JICHCTBUH .

3. ChopMHUPOBAaHHOCTD PETYIISATUBHBIX JACHCTBHMA, IPOSIBIAIONIAsICS B YMEHUU CAMOCTOSITEIIHLHO
IIJIJAHUPOBATh CBOKO ITO3HABATEIIBHYIO JEATEIBHOCTD U YIIPABJIATh €10 BO BPEMEHH, UCII0Ib30BATh
pecypcHbIE BO3MOXKHOCTH ISl IOCTHXKEHUS 1EJIeH, OCYIIECTBIATH BEIOOP KOHCTPYKTHBHBIX
CTpaTerui B TPYAHbIX CUTYyallUsX.

4. ChopMUPOBAaHHOCTh KOMMYHUKATUBHBIX ACHCTBUIA, TPOSBISIOIASACS B YMEHUHU SICHO
U3JI0KHUTH U O(OPMUTD BBIMOJIHEHHYIO PabOTy, IPEACTaBUTh €€ Pe3yNIbTaThl, ApTYMEHTUPOBAHHO
OTBETUTH Ha BOIIPOCHI.

BocrnurarenbHplii  moTeHIManm  ydyeOHoro mpeaMera «®dusmkay — peanm3yeTcs — depes:
- TpUBIICYCHHE BHUMAHUS OOYYAIOMIMXCS K ILIEHHOCTHOMY AacHeKTy H3y4aeMbIX Ha YpOKax
SABJICHUM, OpraHu3aluio UuX paboThl C TOJy4aeMOW Ha YpPOKE COLMAIBHO 3HAYUMOU
uH(popMalliel, WHUIMUPOBAHUE €€ OOCYXKICHHs, BBICKA3bIBAaHUS OOYYAIOIIUMUCA CBOETO
MHEHHUS 110 €€ MOBOAY, BIPAOOTKH CBOETO K HEM OTHOIICHHS,

- JICMOHCTpAIlMI0 OOYYaIOUIMMCS TPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOIO MOBEICHHS,
MIPOSIBIICHUST YEJIOBEKOIIOOMS U 10OPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB
JUIA 4TCHUA, 3a4a4 JJIA PCIICHU A, HpO6JIeMHI)IX CI/ITyaIlI/Iﬁ JJIA 06CY)KI[CHI/I$I B KJIaCCE,

- IPUMEHEHHUE Ha ypOKaX MHTEPAKTUBHBIX GOpPM pabOThI C 00YUAIOIUMHUCS: UHTEIIIEKTYaIbHBIX
UTP, CTUMYJIMPYIOLINX NO3HABATEIBHYIO MOTHBALINIO 00YUYAIOIINUXCSI; TUCKYCCHI, KOTOPBIE TAI0OT
o0yyaromuMcsi BO3MOXHOCTb TNPHOOPECTH OMBIT BEACHHUS KOHCTPYKTHBHOIO JHAOra;
rpynmnoBoi paboThl WM paboOThl B Mapax, KOTOpble yyaT 0Oydaromuxcsi KOMaHIHOW pabore u
B3aMMOJIEHCTBUIO C IPYTUMH 00yYaroIUMHUCS;

- WHHULMUPOBAHUE W TIOAJCPIKKY HCCIIEIOBATEILCKOW ACATENFHOCTH O00YYaIONIMXCS B paMKax
peam3anuui UMW HWHAWUBUAYAJIBHBIX W TPYIIIOBBIX HCCICHOBATCIIBCKUX IIPOCKTOB, YTO AacCT
00yYaroIIMMCsl BO3MOKHOCTh NMPHOOPECTH HAaBBIK CAMOCTOSITEIBHOTO PEIICHUS] TEOPETHYECKOI
HpO6J’ICMI)I, HAaBBbIK TCHCPUPOBAHUA U O(l)OpMJ'IeHI/Ifl COOCTBEHHBIX Hﬂeﬁ, HAaBBIK YBaXXUTCJIBHOT'O
OTHOUIGHUS K 4YYXHM uaesM, Oo(QOpMIICHHBIM B paboTax ApYrHX HCCIEeI0BaTeNeH, HaBbIK
HV6J'II/I‘-IHOFO BBICTVIIJICHUS IIEPEL aV}IHTODHeﬁ, APTYMCHTUPOBAHUA U OTCTaAWBAaHUA CBOEH TOUKH
3peHUS;

yepe3 OpraHu3aluio U IPOBEICHUE PAa3INYHBbIX MEPOIIPUATHIA BO BHEYPOUHOE BPEMSL:

1 yeTBepTH 2 4eTBepTh 3 yeTBepTh 4 gyeTBepTh
BcOIII mKoIbHBIA | BcOII [IpoekrHas 3agaua Jenn 3emmm
JTan MYHUIIUTIATIbHBINA

YPOBEHb



https://topuch.ru/reshenie-prikladnih-zadach-cele-obucheniya-2-2-ispolezovate-ab/index.html
https://topuch.ru/lekciya-osnovi-masterstva-publichnogo-vistupleniya-plan/index.html
https://topuch.ru/lekciya-osnovi-masterstva-publichnogo-vistupleniya-plan/index.html

TEMATHYECKOE INTAHUPOBAHHME 10 KJIACC

Ne ||HaumeHnoBaHMe pa3iennoB U TeM nporpammsl |[KoandecTBo 4acos DneKTpoHHBIE (11
n/m Bceero|[KonuTtponbhasbie|[[IpakTinueckue
paboThI paboThI

Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCKOH XUMHUH
1.1 |IIpenmer opranuyeckoi xumuu. Teopus|3 0 0

CTPOCHUSI OPTaHUYECKUX COeTUHEHH A. M.

byrneposa
‘I/ITOFO 10 pazjerny H3 H
‘Pas)le.ﬂ 2. YriieBoaopoabl
‘2.1 HHpez[eanHe YIIIEBOIOPOIBI — AJTKAHBI HZ HO HO H
2.2 |HempenenbHBIE  YIIIEBOJOPOJBI:  alIKCHEL |6 0 1

QJIKaTUCHBI, AJIKUHBI
‘2.3 HApOMaTquCKHe YTIIEBOIOPOIBI HZ HO HO H
2.4 |IlpupomHbIE MCTOYHHWKH YTIIEBOJOPOIOB H||3 1 0

uX nepepadoTka
25 | L | H
‘HTOFO 10 pa3Jieny HlB H
‘Pasne.n 3. Kucjiopoacoaep:xaimme opraHudeckue coeJMHeHu st
‘3.1 HCHI/IpTBI. denon HB HO HO H
3.2 ||Anpnerunsl. KapGonossie KHUCJIOTEL. ||/ 0 1

CrnoxHuble 3¢upbl
‘3.3 HYFJ'IGBOI[BI HS Hl HO H




Ne  ||HanmeHOBaHME pa3iesioB ¥ TEM IPOrPaMMBI ‘KOHI/I‘-ICCTBO 4acoB OnexTpoHHBbIE (11

n/m Bcero||[Kontponsusie|[IpakTuueckue
paboTHI paboThI

‘I/ITOFO o pazjaeny H13 H

‘Pa311e.11 4. A3oTcojepikaiiye oprannyecKkue coeJuHeHust

|4.l HAMI/IHH. AMUHOKHUCITOTHL. benku H3 HO “O H

|I/IToro o pas3zeny HB H

|Pa3z1e.11 5. BbicOKkoOMOJIeKYJISIPHbIE COeTUHEHUS

|5.1 HHJ‘IaCTMaCCBI. Kayuyku. Bonokna HZ HO “0 ||

52 | L | |

‘I/ITOFO 0 pazaeny HZ H

OBIIEE KOJIMYECTBO YACOB T1IO|34 2 2

I[TPOT'PAMME

11 KUIIACC

Ne ||HaumenoBanue pa3aciioB U TEM IIPOTrpaMMBbI KoanuectBo yacos

| ONEKTPOHHBIE

n/m Beero|Kontponshsie|[Ipaxtuueckuel(MPPoBbIe)
paBGOTHI paGOTHI o0pa3zoBaTeIbHbI
pecypcsl
Paszgea 1. Teoperuueckue 0CHOBbI XUMUH
1.1 ||[Ctpoenne atomoB. [leprogmueckuii 3akoH u||3 0 0
[lepuonuueckass  cucteMa  XMUMHYECKHX
anemenToB JI. 1. MenaeneeBa
1.2 ||Ctpoenue BELIECTBA. MsorooGpa3ue||4 0 0
BEIIECTB
‘1.3 HXI/IMI/IquKHe peakiu HG Hl Hl H
‘HTOFO 0 pas3zeiy H13 H H H
‘Pamen 2. Heopranmueckasi XuMusi
‘2.1 HMCTaJ'IJ'IBI H6 HO Hl H
‘2.2 HHeMeTaJ'IJ'IBI H9 Hl Hl H
2.3 ||CBsi3b HEOpPTaHWYECKUX M OPraHWYECKHX|2 0 0
BEIIIECTB
‘I/ITOI‘O 10 pas3zaecity H17 H H H

‘Pame.n 3. XumMus # :KU3Hb




Ne |HaumeHnoBaHHe pa3/ienoB U TeM MPOTrPaMMbI ‘KOJII/I‘-ICCTBO 4acoB ‘ DJeKTpOHHBIE
n/m Beero|Kontponbhste|[Ipaxtuueckuel(MPPoBbIe)
paGOTHI paGOTHI 00pa3zoBaTeIbHBI
pecypcesl
‘3.1 HXI/IMI/IH 1 KU3Hb H4 HO HO H
‘I/ITOFO o pazjaeny H4 H
OBHIEE  KOJIMYECTBO YACOB 11034 |2 3
I[TPOI'PAMME
MNOYPOYHOE IIVIAHUPOBAHHE 10 KJIACC
Ne | Tema ypoka Komnuectso
n/m 4acoB
Bcero
‘1 HHpenMeT OpPTaHUYECKON XUMHH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHHE Hl |
2 Teopust crpoenust opranmdeckux coenuHeHuit A. M. BbytnepoBa, e€ ocHoBHBbIE||1
MOJIOKEHUS
3 [lpencraBienne o kiaccudukanum oOpraHudeckux BemecTB. Homenkiarypal|l
(cucTemaTuyeckasl) U TpUBHAIbHbBIE HA3BaHUS OPraHUYECKHX BEILECTB
‘4 HAJ‘IKaHLI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUN P Hl |
‘5 HMeTaH ¥ 3TaH — MPOCTEHIIINE MPECTaBUTENN AJIKaHOB Hl |
‘6 HAJ‘IKGHHZ COCTaB M CTPOCHHUE, CBOICTBA Hl |
‘7 HSTI/IneH Y TIPOITMJICH — MPOCTEHINNE MPECTABUTEIN AIKEHOB Hl |
‘8 HHpaKTI/I‘IeCKaH pabota Ne 1. «IlomydyeHue 3TUiIeHa U U3YYCHUE €TO CBOMCTBY Hl |
9 Ankanuensl. byraguen-1,3 u mermnOyranuen-1,3. Ilomyuyenue cunTeTHyeckoro|l
KayuyyKa U Pe3HHBI




Ne | Tema ypoka KonnuecTtso
n/m 4acoB
Bcero

10  ||AnxuHBl: cocTaB U OCOOEHHOCTH CTPOEHHUs, TOMOJIOTHYECKUN psal. AueruneH —i|1

MPOCTEUILINN MPEJICTABUTEID aJIKUHOB
|11 HBBI‘II/ICJ‘IGHI/I}I M0 YPaBHCHHUIO XUMHYECKON peaKIuu Hl |
‘12 HApeHBIZ OeH30:1 ¥ TOIyosI. TOKCHYHOCTH apeHOB Hl |
‘13 HFCHCTI/I‘IGCKa}I CBSI3b YIUIEBOJIOPOJIOB, IPUHAJICKALINX K PA3IUYHBIM KilaccaM Hl |
14 |[IpuponaHbIe UCTOYHHUKH YTJIEBOJIOPOJOB: MPUPOAHBIA Ta3 M MomyTHbIe HepTsHbIE|/1

ra3bl, He()Th ¥ IPOJYKTHI €€ mepepaboTKu
15  |[IpupojHble UCTOYHHMKM YIJIEBOJOPOJOB: IPUPOAHBIM a3 M momyTHble HepTsaHbIe|1

ra3sl, HePTh ¥ MPOIYKTHI €€ mepepaboTKu
‘16 HKOHTpOJII)HaSI paborta 1o pazjaeny «YIJIeBOI0POIbI» Hl |
‘17 HHpenenLHHe OJTHOATOMHBIE CIIUPTHI: METAHOJ U ATaHoJ. BogopoaHas cBsi3b Hl |
‘18 HMHoroaTOMHHe CIMPTHI: STUICHIJIMKOJIb U TIINLEPUH Hl |
‘19 HCDeHon: CTPOEHUE MOJIEKYJIbI, (PU3UYECKHE U XUMUUECKUE CBOICTBA, IPUMEHEHUE Hl |
‘20 HAJ‘IB,I[CFI/II[HZ (dhopMasibIeTHI M arleTalIbIeTu . AIICTOH Hl |
‘21 HOIIHOOCHOBHI:IG npeJienbHble KapOOHOBBIE KUCIOThI: MypaBbUHAS U YKCYCHAas Hl |
‘22 HHpaKTI/IquKaﬁ pabota Ne 2. «CBOHCTBa pacTBOpa YKCYCHOH KHUCIIOTBI» Hl |
23  ||CteapuHOBas W OJIEMHOBAasi KHUCJOTHI, KaK IPEACTABUTENN BBICIINX KapOOHOBBIX| 1

KUCJIOT
‘24 HMHna KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeHCTBUE Hl |
25 ||CrmoxxHbIe 3(UpHI KaKk MPOU3BOJHBIC KapOOHOBBIX KHCIOT. ['muponu3 cioxHbIX||1

3pHpoB
‘26 H}KI/IpH: THJIPOJIN3, IPUMEHEHHE, OMOJIOrHUYecKasi pojib )KUPOB Hl |
27 ||[YrmeBombl: cOCTaB, KiacCHpuKanms. BaXHeWmne TmpeacTaBUTENN: TIFOKO03a,| 1

bpyxTO3a, caxapo3a
‘28 HKanMaJ'I Y 1IEJITH0JI03a KaK IIPUPOJHBIE TIOJTUMEPDI Hl |
29 |[KonTpompHas pabota mo pazgeny «Kucnoponaconepxamue —opranuyeckue| l

COCIMHEHUS
‘30 HAMI/IHLI: METUJIAMUH U aHUJINH Hl |
31  ||[AMMHOKHUCIIOTHI KaKk aM(OTEepHbIE OpraHMYECKUEe COEAMHEHUs, UX Ouosnornyeckoe|(|l

sHaueHwne. [lentuaer
‘32 HBGJ‘IKI/I KaK IPUPOTHBIE BEICOKOMOJIEKYIISIPHBIE COCTMHEHUS Hl |
‘33 HOCHOBHLIC MOHATHUS XUMHUH BHICOKOMOJIEKYJISIPHBIX COeIMHEHUN Hl |
34  ||OcHOBHBIE METOJBI CHHTE3a BBICOKOMOJEKYJSPHBIX coenuHeHud. Ilmactmaccs,||l

Kay4JyKH, BOJIOKHA
(OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 34 |




11 KUIIACC

Ne |[Tema ypoxka KomnnuecTtso
n/m 4acoB

Bceero
‘1 HXI/IMI/IquKI/Iﬁ aJIeMEHT. ATOM. DIEKTPOHHAsA KOH(PUTypalys aTOMOB Hl |

[lepuoanueckuii 3akoH u [lepuoandeckas cucrema xumuueckux snementon 1. M.|1
MeHeneeBa, UX CBSI3b C COBPEMEHHOM TEOpUEN CTPOCHHS ATOMOB

3 |[3aKkOHOMEpPHOCTH U3MEHEHHUS CBOMCTB XMMUYECKHX AJIEMEHTOB M MX COeAMHEHHH 1mo||1
rpymmnaM 1 nepuojam. 3HaueHune NEPUOANYCCKOro 3aKOHA U CUCTEMbI XMMHUYCCKUX
snemenToB .M. MeHneneesa B pa3BUTUN HAyKU

4 Crtpoenue BemiecTBa. XHUMHUYECKasi CBS3b, €€ BUIBI, MEXaHHU3MBI 00pa3oBaHwus|l
KOBAJIEHTHOMU CBSI3U. BogopoaHas cBA3b

5 BanentHocts.  OnektpoorpuniatensHocTh.  CremeHb  okucieHus.  Bemecrtal|l
MOJICKYJIIPHOT'O U HEMOJICKYJIIPHOT'O CTPOCHUA

6 [lonsaTue o nucnepcHbIX cucreMax. McTuHHbBIE U KoJuTouAHbIE pacTBOpbl. MaccoBast||1
JI0JIS1 BEIIECTBA B PACTBOPE

|

HKnaccuq)HKaumI U HOMEHKJIaTypa HEOPIaHUYECKUX COCIUHECHHM. FeHeTquCKaﬂHl




Ne |[Tema ypoxka KonnuecTtso
/T 4acoB
Bcero
‘ HCBHSB HEOPraHMYECKUX BEIECTB, PA3IUYHBIX KJIACCOB H |
8 Knaccuukanus XMMHYECKUX peakii B HEOPraHUYECKOH W OpraHnyecKon XumuH.||1
3aKOH COXpaHEHHMS MacChl BEIIECTB; 3aKOH COXpPAaHEHUS U MPEBpAllleHUs SHEPTUU
MIPY XUMUYECKHUX PEAKIIHSIX
|9 “CKOpOCTB peakuuu. OOpaTuMble peakiiui. XMMHUIECKOe paBHOBECUE Hl
10 |[Ipaxtuueckas pabora Ne 1. «BnusiHue pa3nuuHbix (akTopoB Ha CKOpOCTh||1
XUMHUYECKON peakinm»
11 | Dnexkrponutudeckas auccormanusa. [lonarne o BomopomnoM mnokaszatene (pH)||1
pactBopa. Peakuuu monHoro oomeHa. ['maposn3 opraHU4eCKUX U HEOPTaHWYECKUX
BEIICCTB
12  ||OkucauTensHO-BOCCTAaHOBUTEIbHBIC peakiuu. [loHsaTrue 06 aiekTposmse paciaBos||l
1 pacTBOPOB COJE
‘13 HKOHTpOJ’IBHa}I paboTa no pazneny «TeopeTuueckre OCHOBBI XUMUM» Hl
14 |Meramnbl, ux nonoxkenue B [lepuoanueckoit cucreme xumudeckux snementos J1. U.||1
MenzeneeBa U 0COOEHHOCTH CTpoeHUs aroMoB. OOmue (u3nuecKue CBOMCTBA
METaJIJIOB
‘15 HCHJIaBLI METAJIJIOB. DJIEKTPOXUMUYECKUH psAJl HAPSKEHUN METaNIOB Hl |
16 |[Xumudeckune CBOWCTBA BaXHCUIIUX METALIOB (HATpWUM, KWW, KaJIbIUH, Maraui, |1
AIIOMUHUN) U UX COETUHEHUN
‘17 HXI/IMH%CKI/IC CBOMCTBA XpOMa, MEJIU U UX COEAUHEHUN Hl |
‘18 HXI/IMquCKHe CBOMCTBA IIMHKA, JKeJIe3a M UX COCTUHCHUN Hl |
19 |[Ipaktmueckass pabora Ne 2. "PemeHune >KCIEpUMEHTANBHBIX 3amad 1o Teme|/l
«MeTtamib»"
20 |Hemertamnsl, ux monoxkenue B [lepuogndeckoit cucteme XxumMuueckux sinemeHToB /1|1
W. MennieneeBa 1 0COOEHHOCTH CTPOEHUS aTOMOB
21 | ®usnyeckue CBOMCTBA HEMETAIOB. AJUToTponusi HeMmeTalioB (Ha mpumepel|l
KHCJIOpo/ia, cepbl, hocdopa u yriepoia)
‘22 HXI/IMquCKHe CBOMCTBA TaJIOTEHOB, CEPhI U MX COSAMHEHUMN Hl |
‘23 HXI/IMI/IquKHe CBO¥CTBa a30Ta, pocodpa U X COSTUHCHUN Hl |
‘24 HXI/IMI/I‘-ICCKI/IC CBOICTBa yriiepoja, KpeMHHUS U UX COCTUHEHUI Hl |
‘25 HHpHMeHeHHe BOXHEHIIINX HEMETAJVIOB U X COCTMHEHHIA Hl |
26 ||O6o0menue U cuctemarusanus 3HaHW mo Teme «Hemeramnsl». Berumcnenus mol|l
VPaBHCHHUSIM XUMHUYECKHX PEAKIHA U TSPMOXUMHICCKUE PACIETHI
27 |[Ipaxktuueckass pabora Ne 3. «PemieHue HKCIEpUMEHTalIbHBIX 3amady 1o Temel|l
"Hemerans"»
‘28 HKOHTponLHasI pabora o Temam «Metamas» u «HemeTtamb Hl
29 |Heopranmueckne W opraHWuYecKkWe KHCIOTH. Heopranwdeckume u opranmdeckue|l
OCHOBaHUs
30 [[AmdoTepHBIC HEOPraHUYECKHUE M OpraHWYecKue coenuHeHus. ['eHeTmdeckas cBs3b|(l
HEOPTaHMYECKUX M OPTaHUYECKHUX BEIIECTB
‘31 HPOJIL XUMHH B OOECIEUEHUH OSKOJOTHYECKOW, HSHEPreTHYeCKOW W HnmeBoﬁHl




Ne |[Tema ypoxka KonnuecTtso
n/m 4acoB

Bcero

‘6630H3CHOCTI/I, Pa3BUTHHU MCOUIIUHBI H |

32 |[lIpeacraBienuss 00 OOMMX HAy4YHBIX NPUHIMIIAX TMPOMBIIUIEHHOTO MOydeHwus||1
Ba)KHEHIIINX BEIIECTB

‘33 quJ'IOBeK B MHUpPE BEIIECTB U MaTEpPHUAJIOB Hl |
‘34 HXI/IMI/IH 1 3JI0POBBE YETIOBEKA Hl |
(OBILEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 |

YYEBHO-METOJAUYECKOE OBECHEYEHUE OBPA30BATEJBLHOIO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YUEHUKA

METOANUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA




HOUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBbI CETH

NHTEPHET

®IrBHY «HCTUTYT cTpaTernn passuTtus obpasoBaHnsa»
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