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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUHM Ha YpOBHE CpelHero obmiero oopazoBanus pazpaboTaHa Ha ocHOBe DefepanbHOTO 3aKOHA OT
29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS (enepaabHOM
oOpasoBarenpHON mporpaMMbl cpenHero obmero obpaszoBanmst (DPOII COO), mpeacraBneHHsix B DenmepanbHOM
rocyjiapctBeHHOM obOpazoBaTenbHoM ctanaapte COO, ¢ yuérom Konnenuuu npenojiapaHus y4eOHOTO MpeaMera « XUMUs» B
oOpa3oBarenbHbIX opranu3aunuax Poccuiickoil denepannn, peanu3yOlIUX OCHOBHbIE 00pa30BaTENbHBIE MPOTPamMMBbl, U
OCHOBHBIX mnoJiokeHu «Crtparernn pasButus BocnuTanuss B Poccmiickonn ®enepaumn Ha nepuox o 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0A0B K pa3zpabOTKe MporpamMmbl O XMMHUH, K ONpPENEICHUIO 00IIel cTpaTerni o0y4eHus, BOCIIUTAHUS U
pa3BuTUsl oOydaroluxcsl cpeacTBaMu yueOHoro npeamera «Xumush» ansg 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHuenrtyanbHble nonoxkenuas ®I'OC COO o B3auMOOOYCIIOBIEHHOCTH IEJIEeHd, COAEpPKaHUSA, PE3YyJNbTaTOB OOYyUEHHUS H
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHHUKOB.

Xumuyeckoe 00pa3oBaHuE, MOJIy4aeMOe€ BBIIYCKHMKaMH  O0IIeoOpa3oBaTeNbHONM  OpraHu3alvu, SBISETCS
HEOThEMJIEMOM YacTbi0 UX 00pa30BaHHOCTH. OHO CIYXUT 3aBEpIIAIOIIMM 3TAallOM pealu3ali Ha COOTBETCTBYIOLIEM €My
0a30BOM YpOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYIIMX LIEIOCTHOM CHCTEME XMUMHUYECKOTO 00pa3oBaHUs. OJTHU LIEHHOCTH
KAacaroTCs MO3HaHUS 3aKOHOB MPUPOIbI, (OPMUPOBAHMS MHUPOBO33PEHUS M OOIIEH KyJbTyphl YeEJIOBEKa, a TaKxKe
HKOJOTUYECKH OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY 3J0pOBbI0 W MPUPOAHOW cpene. Peanusyercss XuUMHYECKOe
oOpa3oBaHHe OOyYarOIIMXCS Ha YpPOBHE CpPEAHEro OO0IIero oOpa3oBaHUS CPEACTBAMHU Yy4eOHOro mpenMera «XHUMHSDY,
coJiepKaHue U MOCTPOEHHE KOTOPOTO OIpeIeIeHbl B IPOrpaMMe MO0 XUMHUH C YUETOM CTIeUU(DPUKN HAYKU XUMHH, €€ 3HaUCHUSI
B TO3HAaHUU TMPUPOJBI W B MaTEepUAIbHOW >KM3HM OOIIECTBA, a TaKkKe C Yy4E€TOM OOIMX I1eledl W MNPUHLHUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpelIHero ob1iero oopazoanus B Poccutickoit denepanmm.

XUMHS Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WUIPaeT 0cOoOyI0 POJb B COBPEMEHHOW IMBWIM3ALMU, B CO3AAHUU
HOBOM 0a3bpl MaTepuaibHOU KyJIbTypbl. OHa BHOCUT CBOH BKJaJa B (POPMUPOBAHKE PALMOHAIBHOTO HAYYHOTO MBILIUICHHUS, B
CO3/IaHKE LEJIOCTHOTO MPECTABICHUS 00 OKPYKaOIeM MUPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKa, KOTOpoe popMHUpyeTCs
B XMMHH Ha OCHOBE MOHUMAaHUs BEUIECTBEHHOT'O COCTaBa OKPY’KAIOIIETr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXY CTPOCHUEM
BEIIECTB, UX CBOMCTBAMH U BO3MOXKHBIMU 00JIACTAMU MIPUMEHEHUS.



TecHO B3aUMOAEHCTBYS C IPYTMMH €CTECTBEHHBIMU HAyKaMH, XHMHA CTaja HEOTbEMJIEMON YacTblO MHUPOBOU
KYJIbTYpPbI, HEOOXOANMBIM YCIOBHEM YCIICITHOTO TPY/Ja M KU3HH KaXX10TO wieHa obmecTBa. CoBpeMeHHasi XMMHUsI Kak HayKa
co3uareibHasl, Kak HayKa BBICOKMX TEXHOJIOTMI HampaplieHa Ha pelieHHe TN00aJbHBIX MPOOJIEM YyCTONYHUBOTO Pa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, SHEPTETUYECKOM, MUIIEBOM, IKOJIOTUUECKON OE30IMACHOCTH U OXPAaHbI 370POBbSL.

B cooTBercTBUUM € 00IIMMU LEISIMU U NPUHIUIAMH CPEIHEr0 OOIIEro 0Opa3oBaHus COACPKAHUE MpeaAMETa « XUMMSD)
(10-11 xmaccel, 0a30BBIil YpPOBCHb W3y4YCHHs) OPHUEHTHPOBAHO IPEHMYIICCTBEHHO Ha OOIICKYJIBTYPHYIO IOATOTOBKY
oOy4Jaronuxcsi, HeOOXOAUMYIO0 UM I BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHS B >KH3Hb
COLIMYMa, TPOJIOJKEHUS 00pa30BaHus B PA3IMYHbBIX 00IACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsiomuMy  IpeaMeTa «XuUMUs» SBIAIOTCS 0a3oBble Kypchl — «Opranunyeckas xumus» u «OOmas u
HEOpraHUYecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJEp’KaHUs KOTOPBIX SBIISIOTCA OCHOBBI 0a30BOM HayKH: cHcTeMa
3HAHWI [0 HEOPTaHMYECKOW XMMHUU (C BKIIOUEHHEM 3HAHW U3 00IIed XuMuu) U opraHudeckoil xumuu. GopmupoBanue
JAHHOW CHUCTEMbl 3HAHUU TpPH HU3YYEHUU NpeaMeTa O0ECleUMBAET BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOrooOpasus
BEILECTB Ha OCHOBE OOIINX MOHSATUM, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepkanusi KypcoB — «Opranuueckas xumusi» 1 «OOmLias 1 HeopraHudeckas XumMus» chopMUpOBaHa B
nporpaMMe Mo XMMHHM Ha OCHOBE CHUCTEMHOIO MOJXOAa K M3YyYEHHUIO0 y4yeOHOro marepuana U oOyCIIOBIEHA HCTOPUYECKU
00OCHOBaHHBIM pPA3BUTHEM 3HAHUU Ha OMNPEACIEHHBIX TEOPETHUECKUX YpPOBHIX. Tak, B Kypce OpraHM4ecKOM XHUMHH
BEILIECTBA PACCMATPUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOEHUS OPTaHUYECKUX COCOMHEHHM, a TAKKE Ha YPOBHE
CTEPEOXUMUYECKUX U 3JIEKTPOHHBIX MPEACTABICHUN O CTpOoeHUM BelecTB. CBeAeHMsI 00 M3ydaeMbIX B Kypce BEIIEeCTBax
JA0TCs B Pa3BUTHH — OT YIJIEBOJIOPOAOB J0 CIOKHBIX OMOJIOTMYECKU aKTUBHBIX coelMHeHUI. B Kypce oprannyeckoit XumMmuun
MOJTy4aroT pa3BUTHE CHOPMHpPOBAHHBIE HA YPOBHE OCHOBHOTO OOHIEro oOpa3oBaHMs MEepBOHAYaJIbHbIE MPEICTABICHUS O
XUMHUYECKON CBSI3M, KIACCU(PUKALMOHHBIX MpPU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT HMX CTPOEHUS, O
XAMUYECKOU pEAKIIUH.

[To HOBBIM yTJIOM 3peHUSs B IpeaMeTe « XuMus» 0a30BOr0 YpOBHS pacCMaTPUBAETCS U3yUEHHBIN Ha YPOBHE OCHOBHOTO
o0u1ero o6pa3oBaHMs TEOPETUYECKUI MaTeprail U (PaKTOJIOTUYECKUE CBEACHUSI O BEIIECTBAX U XUMHUUECKON peakiuu. Tak, B
YaCTHOCTH, B Kypce «OO011as 1 HeopraHuyeckas XuMus» 00y4JarouIMMCs IPEJ0CTaBIsAETCS] BO3MOKHOCTh OCO3HATh 3HAUEHUE



NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOA0JOTUYECKUX MO3UIUHN, TITy0Ke MOHSATh UCTOPUYECKOE U3MEHEHHE
(GyHKIHIA 5TOTO 3aKOHA — OT 0000IIArONIEH 10 00BICHSIONICH U MPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHMM O BaXHEWIIMX BEIIECTBAaX, UX COCTABE, CTPOCHUHU, CBOMCTBAX M NMPUMEHEHHH, & TAKKE O
XUMHUYECKUX PEAKIUAX, X CYIIIHOCTU U 3aKOHOMEPHOCTAX MPOTEKaHMs AONOoiHsIeTcs B Kypcax 10 u 11 kiaccoB ainemeHTaMu
coliepKaHUsl, UMEIOIIMMU KYJIbTYpOJIOTHYECKUA W MPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TMOHUMAHHUIO
B3aMMOCBSI3M XHMHUU C JAPYTMMH HayKaMH, PAacKpblBalOT €€ pOJib B IO3HABATEIBHONW U MPAKTUYECKOW EATEIBHOCTH
YeJI0oBeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOIIECCY TBOPYECTBA B 00JIACTU TEOPUM U MPAKTUUECKUX MPUITIOKEHUN
XUMHUHU, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C
XUMHUEH, KpUTHYECKU OCMBICITUBATh HH(POPMAIUIO U MPUMEHATH €€ JJIsl OTIOIHEHUS 3HAHUM, PEIICHUS] MHTEIJIEKTYyaJIbHbIX U
AKCIIEPUMEHTAJILHBIX HCCIEIOBATEIbCKUX 3a7ad. B 1enom copepkaHue yd4eOHOro mpeamera «XUMUs» JaHHOTO YPOBHS
M3YUYCHHS] OPUEHTUPOBAHO Ha GOPMHUPOBAHUE Y OOYHAIOIIMXCSI MUPOBO33PEHYECKON OCHOBBI JJIsl MOHUMaHUs (GUII0CcOPCKUX
uJel, TaKuX Kak: MaTepuajlbHOE €IUHCTBO HEOPTraHWYECKOTO U OPTaHMYECKOro MHUpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB
X COCTAaBOM M CTPOCHHEM, MMO3HABAEMOCTh MPUPOJHBIX SBICHUN MyTEM SKCIEPUMEHTA U PEIICHUSI MPOTUBOPEUUN MEXKITY
HOBBIMHU (haKTaMH M TEOPETHUECKUMU MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHHU B PEIICHUU DKOJIOTHYECKUX MpodIieM, a
TaKKe MpooJIeM COEPEKEHUS SHEPTETHUECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJOTUN U MaTEPHAJIOB.

B nnane perieHus 3amad BOCMUTAHMS, PA3BUTUSI U COIMATM3AIMU OOYyYArOUIUXCS MPUHSTHIE MTPOTPAMMOM M0 XUMHUHU
MOAXOJbl K OMNPEACNICHUIO COJEPKaHUS M TOCTPOCHUS MpeaMeTa MpeaycMaTpUBaOT (POPMHUPOBAHUE YHUBEPCAIbHBIX
y4eOHBIX JCUCTBUM, UMEIOMUX 0a30BO€ 3HAYCHHUE MJIsi PA3IMYHBIX BHUJOB JESATEILHOCTH: PEIICHHS MPOoOJeM, TOWCKa,
aHanu3a W 00paboTku wHOpMaIUK, HEOOXOMUMBIX MJisi MPUOOPETEHUsS ONBbITa MPAKTHUYECKOW M HCCIEI0BATEIIbCKOM
NEeATEIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TIO3HAHUH XUMUHU.

B npakTtuke npenogaBaHus XMMUU KaKk HA YPOBHE OCHOBHOTO 00111eT0 00pa30BaHus, TaK U Ha YPOBHE CPEIHErO OOIIEro
o0pa3oBaHus, MpPHU OMNPEACICHUH COACPKATCIBHOM XapaKTEPUCTUKHU ILeJied U3y4YeHUs TMpeIMeTa HalpaBlICHHEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAAUIIMOHHO TPU3HAETCS (POPMUPOBAHME OCHOB XHMMHUYECKOM HAyKH Kak o0JacTH
COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKOUN AEATETbHOCTH YEJI0BEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOI KYJIbTYPHI.
C MeToan4ecKoi TOYKU 3peHUs TaKOW MOAXO0 K ONPECICHUIO 1IeJIe U3yueHus MpeAMeTa sIBJISETCS BIIOJIHE ONPaBIaHHBIM.



CoriiacHO JaHHOW TOYKE 3pEHUS IVIABHBIMH LEJISIMH U3Y4YEHHS IpeaMmeTa «Xumus» Ha 06azoBom ypoBHe (10 —11 ki)
SBJISIFOTCSL:

e (opMupoBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH COCTaBJISIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa, B OCHOBE KOTOPOH Jie:KaT KIIIOUEBbIC MOHITHS, PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SA3bIKA
HayKH{, YCBOCHHUE Y IOHUMAHHE CYITHOCTH JOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOrO XapaKkTepa, 03HAKOMIIEHHE C
UCTOpUEH UX Pa3BUTHS U CTAHOBJICHHUS;

e (QopMupoBaHuEe M PA3BUTHUE NPEJICTABICHUNA O HAYYHBIX METOJAaX IMO3HAHMS BEIIECTB U XMMHUYECKHUX PEaKIIui,
HEOOXOMUMBIX JJIsl IPUOOPETEHUsI YMEHUIM OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SBJICHUM, MMEIOIINX
MECTO B MPUPOJIE, B MPAKTUYECKON ¥ TOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUI M CHOCOOOB JEATENIbHOCTH, CBA3AHHBIX C HAOMIOACHUEM U OOBACHEHHEM XHWMHUYECKOIO
AKCIIEPUMEHTA, COOTIOJICHUEM MPaBUI 0€30IIaCHOT0 OOpaIlleHUs C BEIIECTBAMM.

Hapsany ¢ stum, comepskareiibHas XapaKTEpUCTHKA LIEJIe M 3alad HM3y4YeHUsl MpeIMeTa B MPOrpaMme IO XUMUH
YTOYHEHa M CKOPPEKTHpPOBaHAa B COOTBETCTBUU C HOBBIMH MPUOPUTETAMH B CUCTEME CpPEAHEro o0Ilero oOpa3oBaHUS.
CeronHsi B MpenojaBaHUU XUMHH B OOJIbIIEH CTENEHU OTHAETCS MPEINOYTEHHE MPAKTHUYECKOW KOMIIOHEHTE COJEpXKaHUs
00y4eHUsI, OpUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHUKA 00I1c00pa3oBaTeIbHON OpraHu3alyy, BIaJCI0ero He Habopom
3HaHWH, a QYHKIIUOHATBHOM TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU U YMEHUSMH aKTUBHOTO MOJTYYEHUs 3HAHUW U PUMEHEHUS
UX B PEAJIbHOM KU3HU JI PELICHUS IPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM Tipu uM3ydeHUU mpeameTa « XUMUsS» JOMUHUPYIOIIee 3HAaYeHUE MPUOOPETAIOT Takue IeNd W 33J1auyH,
KaK:

ajanTaius oOydYaroluXcsi K YCIOBUSAM JWHAMUYHO pa3BUBAIOIIETOCS MHpa, (OPMUPOBAHHME HWHTEILIEKTYalbHO
Pa3BUTON JTUYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIHHOMY MIPUHSTUIO TPAMOTHBIX PEIICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX, CBI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

(dbopMHupoBaHUE Y 00YYAIOIIMXCS KIFOYEBBIX HABBIKOB (KIHOYEBBIX KOMIETEHIMH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE
JUISL pa3JIMYHBIX BUJIOB JIEITEIHHOCTH: PEIICHUsS PoOJeM, TOMCKa, aHalInu3a U 00paboTKU MHPOpMaIuU, HEOOXOIUMBIX ISt
NpUOOPETEHMS OMbITA JIEATEIbHOCTH, KOTOpask 3aHUMAET BAXKHOE MECTO B MTO3HAHUU XUMUH, a TAKKe JJI OLEHKH C MO3ULIUN



HKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMUYECKUX MPOIIECCOB HA OPTraHU3M UYEeJIOBEKA U MPUPOTHYIO
cpeny;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH OOYYarOUIUXCs: CTOCOOHOCTH
CaMOCTOSTENIbHO MPUOOPETaTh HOBBIE 3HAHUS MO XMMHUU B COOTBETCTBUM C JKU3HEHHBIMHU MOTPEOHOCTSIMH, UCIOIH30BAThH
COBpPEMEHHbIE HMH(QOPMAIMOHHBIE TEXHOJIOTMM JJIsi TMOWCKA M aHalu3a Y4eOHOW M Hay4YHO-TOMYJISIpHOM HHMOpManuu
XUMHUYECKOTO COJEPKaHUS;

dbopMUpOBaHHE W pa3BUTHE Yy OOYYAIOIIMUXCS ACCOLMATUBHOTO M JIOTHYECKOTO MBIIIJICHHS, HAOIIOAaTeNbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MPH I[UIAHUPOBAHUH U MPOBEICHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE y OOyYaromuxcsi yOeKJIEHHOCTH B T'yMaHUCTHYECKON HAMpaBICHHOCTH XHMHH, €€ BaXKHOW PO B
pemeHny TI00adbHBIX MPOOJIEM PpallMOHATBFHOTO TMPUPOAOIOIB30BAHMS, TOMOJHEHUS JHEPIeTUYECKUX PECYPCOB U
COXPaHEHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOX0IUMOCTH OEpPEKHOTO OTHOLIEHHS K MPUPOJIE U CBOEMY 370POBBIO,
a TaKXke MPUOOPETEHHsI OIMbITA WCIIOJB30BAHUS TOMYYCHHBIX 3HAHWM N7 MPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsX,
CBSI3aHHBIX C XUMHUYECKUMU SIBIICHUSMH.

B yueOGHOM miane cpemHero o0miero oopa3zoBanus npeaMer «XuMus» 0a30BOr0 YPOBHSI BXOJUT B COCTaB MPEIMETHOM
obiactu «EcTecTBeHHO-HAYUHBIE TPEAMETHIY.

OOmiee 4yuCIO 4YacoB, OTBEACHHBIX [JISi M3YyYEHUs] XUMHUHU, Ha 0a30BOM YpPOBHE CpEIHEro oO0Iero oOpa3oBaHus,
coctapisieT 68 yacoB: B 10 kinacce — 34 yaca (1 gac B Heneno), B 11 kiacce — 34 gaca (1 yac B Hefeno).



COIEPXAHUE OBYUYEHUA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYECKON XUMHHU

[IpeameT oOpraHuyeckod XuUMHUU: €€ BO3HUKHOBEHWE, pPa3BUTUE U 3HAYEHUE B IMOJYYCHUM HOBBIX BEIIECTB H
MarepuasioB. Teopus CTpoeHHs OpraHMdyeckux coenuHeHud A. M. bytiepoBa, €€ OCHOBHbIE NOJIOXKEHHUs. CTpyKTypHBIE
(bopMyIibl opraHuueckux BelecTB. ['omonorus, nzomepus. XUMUUYECKas CBSA3b B OPraHUYECKUX COEIMHEHUSIX — OJIMHAPHbIE
Y KpaTHBIE CBS3H.

[IpencraBienre o KiIacCU(pUKAMUM OpraHMYECKWx BemiecTB. HoMmeHkiaTypa OpraHM4eckux COEIMHEHUH
(cucremaTnyeckasi) M TPUBHAJIbHBIE HA3BaHUS BAXKHEHIIINX MPEACTABUTENEH KIAaCCOB OPraHUYECKHUX BEIECTB.

OKCneprUMEHTAIbHBIE METObl M3YYEHHsS BEIECTB M WX MPEBpAllCHMI: 03HAKOMJIEHHWE C o0Opa3laMHh OpPraHUYeCKUX
BELIECTB M MaTepHajlaMd Ha HUX OCHOBE, MOJEIMPOBAHHE MOJIEKYJ OpPraHMYECKHX BEUIECTB, HAOJIIOJICHUE M OIMCaHHUE
J€MOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHMYEeCKUX BEIEeCTB MpPH HAarpeBaHUU (IUIaBJIIC€HHE, OOYIJIMBaHUE WU
ropeHue).

Yraesogopoasl

AJIKaHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKUW psiA. MeTaH W 3TaH — MNPOCTEHIINE NPEICTaBUTENId aJIKaHOB:
¢bu3znyecKkre 1 XuMUYECKHE CBOMCTBA (peaklUy 3aMEeIECHHS U TOPEHHS ), HaX0XkKICHNE B IPUPO/IE, MOTYUSHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHHE, TOMOJIOTHUECKHHN psii. DTWIEH U NMPONWIEH — MPOCTEHIINE MPEACTABUTEIN ATKEHOB:
¢u3nueckue M XUMUYECKHE CBOMCTBA (pEeakuuu TUJIPUPOBAHMS, TaJIOT€HUPOBAHMS, THApPATALMU, OKHUCICHHUS W
MOJIMMEPU3AIIH), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u MetunOyragueH-1,3: cTpoeHHe, Ba)KHEHIINE XUMHUYECKHE CBOWCTBA (peakius
nosmmMepur3anum). [lonyyeHne CHHTETHYECKOTO KayuyKa U PE3HHBI.



AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psid. ALIETUIIEH — IPOCTEUIINI IPEICTaBUTEND AIKMHOB:
COCTaB, CTpOEHHUE, (U3MYECKME W XUMHUYECKHME CBOMCTBA (pEakUMH TUIPUPOBAHUSA, TaJOT€HUPOBAHMS, THIpaTaliH,
rOpEHUs), NOJYyUYEHUE U TPUMEHEHUE.

Apensl. benson: cocras, cTpoeHue, pu3NUECKue U XMMUUYECKHUE CBOWCTBA (peakluy raJloreHUpOBaHUsI U HUTPOBAHUSA),
HOJyYeHUE U MpUMEHEHUe. Tonyon. cocmas, cmpoenue, usuyecKue u Xumudeckue ceoucmea (peakyuu 2aio2eHuposanus u
HUMpo8anus), noaydenue u npumerenue. TOKCUYHOCTH apeHOB. ['eHeTmyeckas CBA3b MEXIYy YIJIEBOJOPOJIaMH,
MIPUHAJIEKAIUMHA K PA3JIUYHBIM KJIACCaAM.

[IpupoaHbie UCTOYHUKHU YTIeBOAOPOIOB. IIpupoanslii ra3 u nonytHsle HedTAHbIE Ta3bl. HedTh 1 €€ npoucxoxaeHue.
Crioco6bl niepepaboTKu HE(TU: MEPEeroHKa, KPEeKUHT (TEpMUYECKHUM, KaTanuThuyeckuil), nuponus. [Ipoaykrsl nepepaboTku
He(TH, UX IPUMEHEHHUE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yroib U NpoayKThl €ro nepepaboTKy.

DOKCneprUMEHTAIbHBIE METOJIbl M3YyYEHHMsI BEIIECTB M WX MPEBpALEHUH: O3HAKOMJIEHHME C o0pa3uaMu IuiacTmacc,
Kay4yKOB M pe3uHsbl, Kojuiekuuu «HepTe» n «Yrosb», MOAEIMPOBAHUE MOJIEKYJT YIJIEBOJIOPOIOB U TaJIOr€HONPOU3BOHBIX,
MPOBEICHNE MPAKTUYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnble 3a1aum.

Boeruucienus nmo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
pEeaKIuu M0 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO U3 UCXOJAHBIX BEIIECTB UJIU MPOJAYKTOB PEAKIIMH ).

Kucnopoacoaep:xamue opraHnudecKkue cCoeAMHEHU S

[IpenenbHbIe OJTHOATOMHBIE CIUPTHI. METaHOM U ATAHOJI: CTpOeHUE, GU3NUECKUE U XUMUYECKHUE CBOMCTBA (PEaKIuu ¢
AKTUBHBIMU METaJJIaMH, TaJIOT€HOBOJAOPOAaMU, TOPEHHE), MpUMEHEHHE. BomoOpoaHbIE CBSA3U MEXKIY MOJIEKYJIAMU CIHUPTOB.
JlelicTBHE METaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHOroaToMHbI€ CHOUPTHL. OITUJICHIJIMKOIAL W TJHUIEPUH: CTpOeHUE, (Pu3NUecKkne U XUMHYECKHE CBONCTBA
(B3auMoOeHCTBHE CO MICJIOYHBIMU METaJlJIaM1, KaueCTBEHHAs peaKiis Ha MHOIOaTOMHBIE CIUPTHI). JleicTBHE HA OpraHu3M
yenoBeka. [[puMeHenne riouueprHa U STUIICHTIIUKOJIS.

®deHoJI: CTPOCHHUE MOJIEKYJIbI, (PU3HUECKUE U XUMUYECKHE CBOMCTBa. TokcMUHOCTh deHona. [Ipumenenue dhenona.

Anbaerunbl U xkemouwvl. PopManbIeru, aleTalbIeru: CTpoeHue, GU3NUYEeCKue U XUMHUYECKHE CBOMCTBA (peakiuu
OKHUCJIEHUS] M1 BOCCTAHOBIICHHU S, KAUECTBEHHbIEC PEAKIIUN ), IOJyYEHHE U IPUMEHEHHE.



OnHOOCHOBHBIE Tpee/ibHbIE KapOOHOBbIE KUCIOThl. MypaBbuHAsi M YKCYCHas KHCIIOTBI: CTpO€HUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBa (CBOMCTBa, oOmme mJig Kiacca KHUCIIOT, peakius >Tepudukanuu), MOJydeHHEe W TMPUMEHEHHE.
CreapuHOBass W OJICMHOBAs KHUCIOTHI KaK MPEACTABUTENIM BBICIINX KapOOHOBBIX KHCIOT. MpIa Kak COJM BBICIINX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JACHCTBUE.

Cnoxxnble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3¢upoB. Kupel. ['maponaus xupos.
[Ipumenenue xupoB. buomornueckas poyb )KHUPOB.

VYrneBoasl: cocTaB, kKiaccuduKanus yrieBoJIoB (MOHO-, M- U MOJIUCaXapu/bl). [ TI0K03a — MPOCTEUIIHIT MOHOCAXapHI:
OCOOCHHOCTH CTPOCHHSI MOJICKYJIbI, (DPU3NYCCKUE W XHUMHUYCCKHE CBOWMCTBa (B3ammojeicTBue ¢ ruapokcumom wmemu(ll),
OKHCJICHME aMMHUA4YHbIM pacTBOpoM okcupaa cepedpa(l), BocctaHoBIeHHE, OpOKEHUE TIIFOKO3bI), HAXOXKJIEHUE B MPHUPO/IE,
npuMeHeHue, ouosorudeckas poiib. @orocuuTe3. OpykTO3a KaKk U30MEP TITFOKO3HI.

Kpaxman u nenintono3a kak npupoaHsie nonumepsl. CTpoeHue Kpaxmana U 1eiioio3sl. Gusznueckue U XUMUYECKHE
CBOMCTBA KpaxMaja (TUAPOJIN3, KaUeCTBEHHAs PEAKIIUSI C HOJIOM).

OKCIepUMEHTAIbHBIE METOJIbI M3YyYE€HHUsS BEIIECTB W WX IMPEBpAIlCHUI: MPOBEICHHE, HAOJIOJICHUE W OMNHCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAUYECTBEHHBIE PEAKIIMH OJHOATOMHBIX CHUPTOB (OKHCICHHE ATaHOJa
okcugom wmeau(ll)), mMHOTOATOMHBIX CHUPTOB (B3auMoneicTBue TimiepuHa ¢ Tuapokcugom wmeau(ll)), ampaerumon
(okucneHne aMmMHuayHbIM pacTBopoM okcuaa cepedpa(l) u rugpoxcumom menu(ll), B3aumopaeiicTBre Kpaxmanaa ¢ HUOJAOM),
MPOBEJICHUE MPAKTUUECKONU PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaum.

Brruucnenus mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOAHOTO BEIIECTBA WM MPOIYKTa
PEaKIMK 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 HCXOAHBIX BEIIECTB WM MPOJTYKTOB PEAKIIHH).

A3zoTcoaeprkalue OpraHu4eckue COeIMHEeHHUS.

AMMWHOKHUCIIOTHI KaKk aM(pOTEpHbIE OpraHuYeckue coeuHeHus. Gu3ndeckre 1 XMMUUECKHUE CBOMCTBA aMUHOKHCIIOT (Ha
npuMepe MuiuHa). buonornueckoe 3HaueHHE aMUHOKUCIOT. [lenTuasl.

benku xak mpupoaHbIe BRICOKOMOJCKYIISAPHBIE coenuHeHus. [lepBuuHas, BTOpUuyHasi U TPETUYHASI CTPYKTypa OEIKOB.
XUMHUUYECKHE CBOMCTBA OENKOB: TUAPOIIN3, ACHATYpalusl, KaUECTBEHHbIE PEAKIIUU Ha OCIKH.



DKCnepUMEHTAIbHbIE METO/Ibl U3YUYEHHS BEUIECTB M WX MpEBpalleHUI: HAOMIOACHUE U OMKMCAHKUE JIEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYypaIis OCIKOB MPU HarPEBaHUH, [IBETHHIC PEAKIIH OCITKOB.

BrbicokoMoieKkyJIsIpHbIE COeTMHEHUST

OcCHOBHBIE TIOHSTHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIMMEPHU3ALINK, CPEIHssl MOJeKyysipHas Macca. OCHOBHbIE METOJAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAMHEHHN —
MOJIMMEPHU3AITUS U TOJTUKOH/ICHCAITHUS.

DKCHepUMEHTATbHBIE METOIbI M3YYCHHS BEIISCTB M WX IMPEBPAIICHHUH: O3HAKOMJIEHHWE ¢ oOpasllaMu NPHUPOJHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAYIyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3eM NpPH W3YYEHUU OpraHuyeckod xumuu B 10 Kjacce OCYIIECTBISETCS dYepes
WCITOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK W MOHSATHN, SBJSIOMIUXCS CHUCTEMHBIMH IS OTIACITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHATHS: SIBJICHHWE, HAy4HbIA (DAaKT, TUIIOTE3a, 3aKOH, TEOpWsl, aHalu3, CHUHTE3,
KJaccuukanys, nepruoIMIHOCTh, HAOTIOICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICITUPOBAHNUE.

duznka: MaTepusi, SHEPIHs, Macca, aToM, JIEKTPOH, MOJIEKysa, SHEPTeTUUECKUN YPOBEHb, BEIIECTBO, TEJO, O0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, (U3NUECKHUE BEIMUNHBI M CIUHUIIBI X U3MEPCHHS.

buonorusi: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B oOpraHuzme, (HOTOCHUHTE3, OMOJIOTMYECKU AaKTUBHBIC
BelecTna (OENKH, YIIIEBOIbI, >KUPBI, PEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TOPOIBI, TTOJIE3HBIE UCKOTTAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorus: mUIEBbIE TPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO TUTAHUS, MOIOIIUE CPEICTBA, JICKAPCTBEHHBIE U
KOCMETHYECKHE MperapaThl, MaTepHaIbl U3 HCKYCCTBCHHBIX M CHHTCTHYECCKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopeanecmle OCHOBbI XHMHUH



XUMHUYECKHUM 2JIeMEeHT. ATOM. SIapo atroMa, M30TOMbBI. DJIeKTPOHHAs 00010UKa. JHEPreTUUECKUE YPOBHU, TTOAYPOBHH.
AToMHBIE opOuTaNu, S-, P-, d- anmemMeHTbl. OCOOCHHOCTH paclpeesiCHUs] ICKTPOHOB 0 OPOHUTAISIM B aToMax 3JCMCHTOB
MEePBBIX YETHIPEX MEPHUOA0B. DIIEKTPOHHAS KOH(PHUTYpaIIHsi aTOMOB.

ITepuonnueckuii 3akoH u Ilepumoamdeckas cucrema xumudeckux o3yeMeHToB JI. WM. MenneneeBa. CBs3b
MEPUOANYECKOr0 3aKOoHa U lleproanueckon cucteMbl XUMHUYECKUX 3ieMeHTOB [. M. MenaeneeBa ¢ COBpEMEHHOU TEOpUEH
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX
BENIECTB MO IPyIaM U MeproIaM. 3HAYCHUE IEPUOJNYECKOTO 3aKOHA B PAa3BUTHUN HAYKHU.

CrpoeHue BelecTBa. XMMHYECKas CBSI3b. BUIbI XUMHUUYECKOU CBSI3U (KOBaJICHTHAs! HEMOJIApHAs U TMOJspHAasi, HOHHAs,
MeTajuimueckas). MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOW XUMHUYECKOW CBsI3U (OOMEHHBIA U JIOHOPHO-aKIENTOPHBIN).
BonoponHas cBs3b. BaleHTHOCT. DNE€KTpOOTpUIATENBLHOCTh. CTeNeHb OKUCICHUS. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MONEKYJISIPHOTO M HEMOJICKYJISIPHOIO CTPOCHMSI. 3aKOH IIOCTOSIHCTBA COCTaBa BEUIECTBA. [HIIbI
KPUCTAJUTMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKHU.

[TonsiTue o qucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 107151 BEMIECTBA B PACTBOPE.

Knaccudukanus Heoprannueckux coenuHeHuil. HomeHkiaTypa HeopraHuyecKMx BeIIecTB. [ eHeThueckas CBS3b
HEOPraHMYECKUX BEILECTB, TPUHAICKAIUX K PA3JIUYHBIM KJIaCcCaM.

Xumuueckas peakius. Knaccupukanuss XMMUYECKHX PEAKUUMHA B HEOPraHMYECKOM M OpraHUYecKO XHMMHUU. 3aKOH
COXpPaHEHHMS MACCHI BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAILICHUS SHEPTUHU TPU XUMHUUECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT pas3lWyHbIX (akTopoB. OOpaTumbple peakiu. XHWMHUYECKOE pPaBHOBECHE.
@DakTOpHI, BIUSAIOLIAE HA COCTOSIHUE XUMHU4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Onektposutuueckas nuccormaiys. CuiibHbIE U clia0ble JeKTpouThl. Cpena BOJHBIX PAacTBOPOB BEIIECTB: KHUCIA,
HEUTpabHasi, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

DOKCneprUMEHTAIbHBIE METOJbl M3YYCHHS BEIIECTB M WX MpeBpalieHuil: aemoHcTparus Tadmun «llepuommueckas
cuctemMa xumuueckux ayemeHtoB JI. . MenneneeBa», u3yueHrue Mmojenield KPUCTALTUYECKUX PEHIETOK, HAOIIOJEHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JA0OPaTOPHBIX OMBITOB (Pa3yiokKeHHE MEPOKCH/Ia BOJOPO/ia B IPUCYTCTBUU KaTalu3aTropa,



OTIPENICJICHHE CpeJlbl PACTBOPOB BEIIECTB C IOMOIIBI YHHMBEPCAJIBLHOIO HWHIWKATOpA, PEaKIMM HOHHOTO OOMEHa),
MIPOBEICHHE MPAKTHUECKOU paboThl « BimsiHME pa3mnyHbIX (HaKTOPOB HA CKOPOCTh XUMUYECKON PEaKITUN).

Pacuétnbie 3amaun.

PacyéTel 0 ypaBHEHHUSIM XUMUYECKUX PEAKIIMI, B TOM YHCIIE TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCITOJIB30BAHUEM
MOHATHSL «MACCOBasl JA0JISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. [lomoxenne HemeramnoB B Ilepumoamyeckoit cucreme xumuueckux snemeHToB . M. MenneneeBa u
OCOOCHHOCTH CTpoeHHUsI aToMOB. dusnueckue CBOWCTBA HEMETAJIOB. AJUIOTPONUS HEMETAIOB (Ha MpUMEpE KUCIOPOJa,
cepsl, pocdopa u yriieposa).

XHUMHUYECKHE CBOMCTBAa BaXKHEHIITMX HEMETA/UIOB (rajOTeHOB, cephl, a3oTa, docdopa, yriepojga U KpeMHHS) U HX
coeIMHEHUN (OKCHUI0B, KUCTIOPOCOACPIKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHU ).

[IprmeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCIMHEHUU.

Mertamnbl. Ilonoxenne wmerawuioB B Ilepuonnueckoin cucreme xumuueckux snemeHtoB [l WM. Mengeneena.
OcoOEHHOCTH CTPOCHUS DJCKTPOHHBIX 00004YeK aToMOB MeTauioB. OOmme ¢u3umdeckue cBoiicTBa MeTamuioB. CIiiaBbl
METAIIOB. DJIEKTPOXUMHUYECKUN PSAJT HANIPSIKEHU METAIJIOB.

XUMUYECKUE CBOMCTBA BAKHEUIIMX METAJJIOB (HATPUM, KU, KaJIbIIUN, MarHuii, aJllOMUHUN, IIUHK, XPOM, XKEJe30,
Me€JIb) U UX COCIUHCHUM.

OO6mume crocoObl oTydyeHust MeTaJyIoB. [I[puMeHeHre MeTaioB B ObITY U TEXHUKE.

DKCIepUMEHTaIbHBIE METO/Ibl U3YyUYECHUS! BEUIECTB U MX IMPEBPALCHUN: W3yUYEeHHUE KOJJIEKIMU «MeTajulbl U CIJIaBbl»,
00pa3IoB HEMETA/UIOB, PEIICHHUE OSKCIICPUMEHTANIBHBIX 3aJ1ad, HAOMIOJCHHUE M ONHCAaHHE JACMOHCTPAIMOHHBIX U
J1a00pATOPHBIX OMBITOB (B3aUMOJIEHCTBHUE THAPOKCHIA ATFOMUHUS C PACTBOPAMHU KHUCIIOT U IIEJI0YeH, KAYECTBEHHBIC peaKIuu
Ha KaTUOHBI METAJIJIOB).

PacuéTtHbie 3a1aun.

Pacuétel Macchl BemecTBa uin 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe WM 00BbEMY OTHOTO U3
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, Pacy&Thl MacChl (00BEMaA, KOJUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CIU OJHO U3
BEIIIECTB UMEET MPUMECH.



X¥MHUA U )KN3Hb

Ponp xumum B 00€CTIEUCHUHM 3KOJIOTHYECKOW, DHEPTreTHYECKOW W MHIEBOW O€30MacCHOCTH, Pa3BUTHH METUITUHBI.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BEIECTB U XUMUUYECKUX PEAKIIUM.

[Ipencrapienus 06 0OIIMX HAYYHBIX MPUHITUIIAX TPOMBIIIJIEHHOTO IMOJYyYCHHUS BAXKHEHIITMX BEIIECTB.

UenoBek B MHUpPE BEHIECTB M MaTEPUAJIOB: BA)KHEHMIINE CTPOUTEIbHBIE MaTEpHalIbl, KOHCTPYKIIMOHHBIE MaTEpUAJIbI,
KpacKH, CTEKJIO, KepaMHuKa, MaTePHAaIIbI JUIs DJICKTPOHUKHA, HAHOMATEPHAaIbl, OPraHMYeCKUE U MUHEPaIbHBIC YI0OPECHUSI.

Xumus ¥ 30pOBhE 4YEJIOBEKAa: IpaBUJia HCMOJb30BAHUS JICKAPCTBEHHBIX MpEMapaTroB, MpaBujia OE30MacHOro
HCIIOJIB30BaHUs MPENapaToB OLITOBON XMMHUU B MOBCEHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBA3U.

Peanmzanust MeXIpeAMETHBIX CBI3eH MpHU M3yYeHUU OOIIeld M HeopraHndeckor Xxumuu B 11 Kiacce ocymiecTBiseTcs
yepe3 MCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U TOHSITUH, SBISIIOIIUXCA CUCTEMHBIMH IS
OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAay4YHbIM (DakT, TUIOTE3a, 3aKOH, TEOpUsl, aHAJIM3, CUHTE3, KiacCuduKaius,
MIepUOANIHOCTh, HAOJIOACHNE, SKCIICPUMEHT, MOACTUPOBaHUE, U3MEPECHHE, SIBJICHHE.

dusznka: MaTepus, SHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PAJUOAKTUBHOCTh, MOJEKYJIA,
SHEPreTUYECKUI YPOBEHB, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, PU3MUECKHE BETUYMHBI U €IUHUIIBI KX
M3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, dKocucTema, Omocdepa, MaKpo- M MHUKPODJIEMEHTHI, BUTAMHUHBI, OOMEH BEIICCTB B
OpraHHU3Me.

['eorpadusi: MuHEpabl, TOPHBIC TTOPOIBI, TTOJIE3HBIC HCKOTIAEMbIE, TOTUTMBO, PECYPCHI.

TexHonmorusi: XUMUYECKas MPOMBIINUIEHHOCTh, METAJUTYPTHsi, MPOU3BOJCTBO  CTPOUTEIBbHBIX  MaTEPUAIOB,
CEITLCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIILUICHHOCTh, (hapMalleBTUYECKAsT MTPOMBIILICHHOCTh, MPOU3BOICTBO
KOCMETHYECKUX MPENaparoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEPUATIOB, JJEKTPOHHAs  ITPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTHH.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XMMHWKM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYUYaIOIIMMHCS MPOrpaMM CpPEAHEro OOLIero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM M MpeAMETHbIM). HaydHo-meTonuyeckod OCHOBOHM Juisi pa3pabOTKH
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MIPOrPAMM CpPEIHEro oOiiero oOopa3oBaHUs SIBISETCS CUCTEMHO-ACSTEIbHOCTHBIM
MTOJXOI.

B cooTBeTCTBHM C CHCTEMHO-IEATEILHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS
npeaMeTa « XMMUs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BBIJCICHBI CIEIYIONIUE COCTABIISIIOIIIE:

OCO3HaHHE OOYYAIONIMMUCS POCCHUMCKON TpaKJaHCKOM HJEHTUYHOCTHU — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOTIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOCXKACHUMN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX
TpaguIuii 0a30BOM HAYKHU XUMUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCHM JEATEIHLHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU LIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS IKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTABUTh IIEJU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTAlOTCS B €IUHCTBE y4eOHOM M BOCHUTATEIHHOU
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKUMH, COLMOKYJBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU WU
ujealaMi POCCHUICKOTO TPaKJAHCKOTO OOIEeCTBA, MPUHATHIMA B OOIIECTBE HOPMaMU W TpaBUJIAMHU TIOBEICHHS,
CIIOCOOCTBYIOIIUMHU TIPOIIEcCCaM CaMOIIO3HAHUs, CAaMOPA3BUTUS U HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yIbTaThl OCBOCHHMS TMpeaMeTa « XUMUsD» OTpaxaroT c(hOPMHUPOBAHHOCTh OMbITA TTO3HABATEILHOU U
MPAKTUYECKOHN ACSITEIILHOCTH 00YJArOIIUXCsI 0 Peaiu3allii IPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPAB U 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U IIPABOMOPSIKY;



MPECTABICHUS O COLUAJIBHBIX HOpMaX M MpaBUiIaX MEXJIMYHOCTHBIX OTHOILICHUM B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEIBHOCTH MPU CO3/IaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
MO3HABATENbHBIX 3aJ1a4, BBITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI JPYTUX MPHU aHAIU3E Pa3IMYHBIX
BUJIOB yUE€OHOU JIeATETbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEYECTBEHHON XUMUH;

YBaXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPUHU U MPAKTUUECKOTO MPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, YTO
JOCTIKEHUSI HAyKd €CTh pe3yibTaT JUIMTENbHBIX HAONIOJACHUM, KPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX TOUCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M I03HABATEJIbHBIX MOTHBOB B MOJYYCHUU M MOCIEAYIONIEM aHaidu3e HHPOpMaIMU O NEPEeAOBBIX
JTOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYallUM, CBA3aHHBIC C XMMUYECKUMU SIBICHUSMU, U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIUN HPABCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HAaHHE MOCIIEICTBUI 3TUX MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MMOHWMAaHMS TIEHHOCTEH 3I0POBOTO M Oe30macHOro obOpasa >KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
coOCTBEHHOMY (DPU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOMIoIeHHs TpaBMJl O€30MacHOro OOpalieHusi ¢ BellecTBaMM B OBITYy, MOBCEIHEBHOM JXHM3HM U B TPYJOBOMU
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJ WHIWBHIYAIHHOTO M KOJUIGKTUBHOTO OE€30MAaCHOTO TIOBEJICHUS B CHUTYyaIlusX,
YTPOXKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCJICICTBUI U HEMPUSATUS BPEAHBIX MTPUBBIYEK (YIIOTPEOJICHHS alIKOT0JIsl, HAPKOTUKOB, KYPEHUS ),

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHUKATUBHONH KOMIIETEHTHOCTH B Y4€OHO-HCCJIEIOBATENbCKON JAESTEIbHOCTH, OOIIECTBEHHO IOJIE3HOM!,
TBOPYECKOW U IPYTUX BUAAX JEATCIbHOCTH;

YCTAHOBKHM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUUECKUX 3aJ]lay COIMAIbHON HAmpaBJIE€HHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3YyUEHUIO Mpodeccuid pa3audyHOro pojia, B TOM YHCIE HAa OCHOBE IMPUMEHEHUs
MPEAMETHBIX 3HaHUI M0 XUMUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yibTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHIWBUIYAIBHOW TpaeKTOpuu oOpa3oBaHus, Oyaymied mnpodeccuu u
peanu3anuu cOOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH LEIECO00Pa3HOr0 OTHOIICHHS K TPUPOE, KAK UCTOUHHUKY CYIIECTBOBAHUS XKU3HU HA 3eMJIE;

MOHUMAaHUs I100aTBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKHUX IMPOIIECCOB Ha COCTOSHUE
MIPUPOJHOM U COLIMATIBHOU CPEJIBL;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHKEHUNW XHMHUHU IS PEHICHUS BOIPOCOB PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

AKTUBHOT'O HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHsS NPOTHO3UPOBATH
HEOJIaronpUsITHbIE YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATh UX;

HaJIM4yusl Pa3BUTOrO HKOJOTUUECKOTO MBIIIJIEHUS, YKOJIOTUYECKOW KYIbTYpbl, OMbITA AESITEILHOCTH SKOJIOTHYECKON
HaIpPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOW W COIMAJILHOW MPaKTHKE,
CITIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTUBOCTOSITh UJI€0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOU
MPaKTUKH;

MOHWMAaHUS CHEeUU(PUKM XUMHHM KaK HayKd, OCO3HaHHUS €€ poju B (POPMHUPOBAHUHM PANMOHAIBHOTO HAYyYHOTO
MBIIJIEHUS, CO3JaHUM LEJIOCTHOTO MPEJCTaBIEHUSI 00 OKpYKAaloUIEM MHpPE KaK O €IWHCTBE NPHUPOJAbl U YEJIOBEKa, B
MO3HAHUY TTPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXPaHEHHUS TPUPOTHOTO PABHOBECHS;



yOexXAEHHOCTH B O0COOOH 3HAUYMMOCTH XHMHUHU [UJIsl COBPEMEHHOM UUBWIM3AIMM: B €€ TyMaHUCTHUYECKOH
HANpPaBJIEHHOCTH ¥ Ba)XHOW POJIM B CO3JaHMM HOBOW 0a3bl MAaTepHAIIbHON KYJNbTYpbI, PEHICHUU TJIOOATBHBIX MPoOIeM
YCTOMYMBOTO Pa3BHUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTUU MEAMIMHBI, 00ECTIEYEHNH YCIIOBUN YCHENIHOTO TPYyJa U AKOJIOTHYECKH KOM(OPTHOU KU3HHM Ka)KJA0ro 4ieHa
00I1IECTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTHU: MOHMMAaHHUs CYIIHOCTH METOAOB ITO3HAHMSA, HCIIOJIb3YyEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOJyYaeMbl€ 3HAHUS Ui aHalIu3a U OOBSCHEHHS SIBJIICHUW OKPYXAIOLIEro Mupa u
OPOUCXOASAIIMX B HEM H3MEHEHHUW, yMEHHUs JiejaTb OOOCHOBAHHBIE 3aKIIIOUEHHS HA OCHOBE HAy4YHBIX (DAKTOB H
VMMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHUs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTH CaMOCTOSITEIbHO UCHOJIb30BaTh XUMUUYECKUE 3HAHUS JUJIsl pELICHUsI TPOOJIEM B pealIbHbIX KM3HEHHBIX
CUTYyalusX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY MOJIyYE€HUIO HOBBIX
3HAHUW IO XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTIIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHbIE pe3ybTaThl OCBOCHUS yUeOHOro npeaMera « XMMHUs» Ha YPOBHE CPEAHEro o0Iero oopazoBaHUs
BKJIFOYAOT:

3HauMMble JUIsi  (OPMHUPOBAHUS MHUPOBO33PEHHS OOYyHAIOMIMXCS MEXIMCIMIUIMHAPHBIE (MEXKIPEIMETHBIC)
oOllleHay4YHbIE TOHATHS, OTpPaXAIOUIME IEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa M cHelupuKy METOJO0B IO3HAHMS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHS, SBJICHUE, MPOLECC, CUCTEMa, HAY4HbIH (DaKT,
NPUHLIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCle0BaHNe, HAOIIOAeHHE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHUE);

yYHUBEpCalbHble y4yeOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHBHBIC), OOECIEUMBAIOIINE
dbopmupoBaHre PyHKIIMOHATBHON TPAMOTHOCTHU U COLIMAIBHON KOMITETEHLIUHA 00YyYarouuXcsi;

CIIOCOOHOCTh OOYYaIOIIMUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXAMCIMIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUA U
yHHUBEpCaJbHbIC yUeOHbIE NeUCTBUS B TO3HABATEILHOM U COIIMAIbHOM MPaKTUKE.



MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT OBJAJACHUE YHHUBEPCAJIbHBIMU  YYEOHBIMM  MO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MMO3HABATEIbHBIMU J€HCTBUAMMN:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITeTILHO (hOPMYJIUPOBATH M aKTyaJU3UPOBaTh IIPoOJIeMy, BCECTOPOHHE €€ pacCMaTprBaTh;

ONpEeNeNATh UETU JEATEeIbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUSI, COOTHOCUTH PE3YJIbTaThI
JEATEIIbHOCTH C MIOCTABJICHHBIMU LETISIMU;

MCIMOJIb30BaTh TMPH OCBOCHUHM 3HAHWM MPUEMBI JIOTMUYECKOTO MBIIIICHUS — BBIJACIATh XapaKTEpHBIC IPHU3HAKU
MOHSATUM M YCTAaHABJIMBATh HUX B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE MOHATUS JJI1 OOBSICHEHUS OTISIbHBIX
(haKTOB U SIBJICHHI;

BBIOMpATh OCHOBAHUS M KPUTEPHUU ISl KJIacCU(UKAIIMU BEIIECTB U XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 10 AHAJOTHH), BBISABIATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B paCCMaTPHUBAEMBIX SIBJICHUSX, (DOPMYITHPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHSIThH B TIPOIIECCE MO3HAHUSI, UCTIONB3YEMbI€ B XUMHUU CUMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, MPEOOPa30BhIBATh
MOJIE/IbHBIE TIPEJCTABICHUS] — XUMHUUYECKUW 3HaK (CMMBOJI) dJIEMEHTa, XUMUYecKas (popMyra, ypaBHEHHE XUMHUUYECKOU
peakiuyu — MpU PEIICHUH YYEeOHBIX IMO3HABATENIPHBIX M NPAKTUUECKUX 3ajad, MPUMEHSTh Ha3BaHHbIE MOJIEIbHbIC
MPEJICTaBICHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOT'0 TTO3HAHMS BEIIECTB M XUMUYECKUX PEAKIIU;

dbopmynupoBaTh LM U 3aJa4d  HUCCJICIOBAHMS, HCIOJB30BaTh  TOCTABICHHBIE M  CAaMOCTOSITEILHO
chopmyIupOBaHHBIC BOMPOCHI B KaU€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI JIJ1s1 (JOPMHUPOBAHUS TUIIOTE3HI 110 TPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUSA W NPOBEACHUS  YYECHUUYECKUX  DKCIIEPUMEHTOB,
COBEpIIEHCTBOBaTh YMEHMsS HaOII0aTh 3a XOJOM IIpoIlecca, CaMOCTOSATENbHO MPOTHO3UPOBATH €ro pe3yJbTar,
dbopmynupoBath 000OIIEHNUS U BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHMS, COCTAaBJISAThH
000CHOBaHHBIN OTYET O TIPOJICTAHHOM paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIEN0BATENbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSABIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TMOHMCKY METOJOB PEIIEHUs MPAKTUYECKHX 3a]ad, MPUMEHEHUIO Pa3Iu4HbIX METOJOB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGOpManuu (HAay4yHO-TOMYJIsApHAs JHUTepaTypa XHMHUYECKOTO
COJIepKaHusl, CIpaBOUYHbIE MOCOOUs, pecypchl MHTepHeTa), aHanmu3upoBaTh MH(GOPMALMIO Pa3IMYHBIX BUAOB U (hopm
IPEICTABIICHUS], KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(GopMyIMpOBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IIOUCKE U 0TOOpe UH(OpMALK, HEOOXOAUMOM I
BBITNIOJTHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTh OMBIT KCIOJIB30BAHUA HWH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOMCKOBBIX
CUCTEM;

CaMOCTOATENLHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpencTaBieHuss UHGoOpMauu (CXeMbl, rpaduKH, JUarpaMmbl,
TaOJIUIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAyYHBIH fA3BIK B KadecTBE CpEJICTBAa NpU paboTe ¢ XUMHUYECKOM HH(pOpMaluel: NpUMEHSThH
MEXIpeIMeTHbIE ((PU3NUECKIE U MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYITbI, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OgByaieHue YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH eCTBUSIMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJZaeMOM TeMbl B XOJ€ Jauajora W/WIA TUCKYCCHM, BBICKAa3bIBATh WJIEH,
(bopMyIUpOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a1auu;

BBICTYNATh C Mpe3eHTalUell pe3ybTaTOB IMO3HABATENbHOW JESITENbHOCTH, IOJYYEHHBIX CaMOCTOSITENIbHO WU
COBMECTHO CO CBEPCTHMKAMHU IPHU BBITOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEIOBAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOro MpoeKkTa U (pOpMyIHUpOBaTH BEIBOMBI MO pe3yIbTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM MyTEM COTJIACOBAHMSI ITO3UIIMHI B X0/1€ 00CYX/IeHUSI U OOMEHAa MHEHUSMHU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBAThH U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO ACSTEIBHOCTD, ONIpeesssa e€ el 1 3a/1auH,
KOHTPOJMPOBaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATH MpEAjiaraéMblii aaropuTM JIEHCTBHI MPHU BBINOJTHEHUU



y4eOHBIX M HCCIEIOBATENbCKUX 3a7ad, BbIOUpaTh Hanbosee 3(PPEKTUBHBIA CIIOCOO MX PELICHHUS C YUYETOM TMOTYUCHHS
HOBBIX 3HaHHMU O BEIIECTBAX U XMMUYECKUX PEAKLUAX;
OCYLIECTBIIATh CAMOKOHTPOJIb CBOECH IEATEIbHOCTH HA OCHOBE CaMOAHaIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «OpraHndecKkast XUMUsh OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh MPEJICTABIICHUNA O XMMHUYECKOM COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIU
XUMHUU B TO3HAHUM SIBJICHUN TPUPOJABI, B (DOPMUPOBAHUM MBIIIJICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHATHHOU
rpaMOTHOCTH, HEOOXOIUMOM JIsl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTMUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIaJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPAsi BKIIOYAET: OCHOBOIOJATAIOIINE OHATUS (XUMUYECKHUM 3JIEMEHT,
aToM, DJIEKTPOHHAs O00O0JI0YKa aroMa, MOJEKYyJa, BaJCHTHOCTb, DJIEKTPOOTPUIATEIHHOCTh, XHMHUYECKasi CBS3b,
CTpyKTypHasi (popmyna (pa3BépHyTas U COKpamiéHHas), MOJb, MOJISIPHAs Macca, MOJISIPHBIM O0BEM, yIIEPOIHBIN CKEJIET,
GbyHKIIMOHANBHAS TPYMIa, paauKal, U30MEPUs, U30MEPbI, TOMOJIOTHYECKUM Psii, TOMOJIOTH, YIJIEBOJAOPO/bl, KUCIOPO U
a30TCOJIEpKaIllle COCAUHEHHUSI, MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COSUHEHHUS); TEOPUH U
3aKOHBI (TEOpHUsi CTpOEHUs opraHudeckux BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHW S3bIK XWMHMH; MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE IOHUMAHUSA
MPUYUHHOCTA M CUCTEMHOCTH XMUMHUYECKUX SIBJICHUM, (DAKTOJOTHYECKUE CBEJCHHUS O CBOMCTBAx, COCTaBe, MOJIYYCHUH U
0€30MacHOM HUCTOJb30BAHUM BaKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JAEATEILHOCTH YEIOBEKA,

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIISTH XapaKTepHbIE TMPU3HAKU TIOHSATUM, YCTAHABIMBATH HMX B3aUMOCBS3b,
WCIMOJIB30BaTh COOTBETCTBYIOLIME TIOHSATHUS TIPU OIMCAHWUU COCTAaBa, CTPOCHUS W MPEBPALICHUN OPTraHUYECKUX
COCTUHECHU;

c(hOpMUPOBAHHOCTh YMEHHH UCIIOJb30BaTh XHUMHUYECKYI) CHUMBOJIUKY JIJII COCTABJICHUS MOJEKYJISIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHON) (OpMysT OpPraHMYECKUX BEIIECTB U YPAaBHCHUN XHUMHUUYECKUX DPEaKIIHi,



W3TOTABIMBATh MOJICTH MOJIEKYJT OPTaHWYECKHX BEIIECTB IS WILTIOCTPAIMA MX XUMHYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHHS,

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIUBATH MIPUHAIICIKHOCTh U3YUYEHHBIX OPraHUYECKHUX BEIIECTB M0 UX COCTaBY U
CTPOCHHUIO K OINpPEAEIEHHOMY KJacCy/Tpymnne COeAUHEHUM (yriIeBOIOPOIbl, KUCIOPOJ U a30TCOAECPKAIUE COCIUHEHUS,
BBICOKOMOJIEKYJIIPHBIE COCJMHEHHUSA), JaBaThb UM Ha3BaHUs 1Mo cucremarudeckod Homenkimarype (IUPAC), a Ttaxxe
MPUBOJNTHh TPUBHAJIbHBIC HA3BAHUS OTICIBHBIX OPTaHUYCCKUX BEIIECTB (ITUIJICH, MPONUIICH, alleTHIICH, dTUJICHTIUKOIIb,
rMnepuH, ¢GeHos, (GOopMalbIeTua, aleTalnbIeTH I, MypaBbHHAS KHCIOTa, YKCYCHAas KHCJIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBas KUCIIOTa, TIII0K03a, GPYKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOpMHUPOBAHHOCTh YMEHHS OMPEIEIATh BUIbl XMUMUYECKON CBSI3M B OPraHUYECKHX COCAMHEHHSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpPMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHUS OpraHndecKkux BemiecTB A. M. bytnepoBa mis
0OBSCHEHHSI 3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOCHHUS;, 3aKOH COXPAHEHHUS MaCChHI BEIICCTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHUE, (PU3MUYECKUE U XUMUYECKHE CBOMCTBA THUIIUYHBIX
MIPEACTABUTEIICH Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIISCTB (METaH, 3TaH, dTUJICH, MPOIUJICH, alleTuiieH, Oyraauen-1,3,
MeTwi0yTagaueH-1,3, OeH30J, METaHOJ], JTaHOJ, JTWICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbIeTu/l, MypaBbUHAS H
YKCyCHasl KHCJIOTBI, TJIFOKO3a, KpaxMmaJ, IeJIII0JI03a, aMUHOYKCYCHAsT KUCJIOTa), WILTIOCTPUPOBATh TGHETHUYECKYIO CBSI3b
MEXIy HIMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMUYCCKUX PEAKITUN C MCTIOJBb30BAaHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO CHIpbs (He(PTh, MPUPOIHBIN T'a3, YroJib),
CIOCOOBI MX MIEPEPA0OTKU U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(OpPMHPOBAHHOCTh YMECHHI IMPOBOAWTH BBIYHUCICHUS MO XMMHUYECKHM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMK M0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO TIO3HAHUS, UCTIOIH3YyEMBIX
B XMMUU TPH U3yYEHUU BEIIECTB U XUMUYECKUX SBJICHUHN (HAOIIO/IeHNEe, U3MEpPEHUEe, HKCIICPUMEHT, MOJCITUPOBAHHUE),
UCITOJIB30BaTh CHUCTEMHBIC XUMWYCCKHE 3HAHUS JUIA TPUHATHS PEIICHWA B KOHKPETHBIX JKU3HEHHBIX CHUTYaIMSX,
CBSI3aHHBIX C BEIIECTBAMH U UX MPUMCHCHHUEM;



c(OpMUPOBAHHOCTh YMEHUH COONMIOJaTh TMpaBUiia IMOJIb30BAHUA XUMHUYECKOW TMOCYI0M U J1a00opaTOPHBIM
o0opy/noBaHHEM, a TakXKe IMpaBWiIa OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHHM C HHCTPYKIHUSMHU IO BBIMOJIHEHUIO
71a00paTOPHBIX XMMUYECKUX OMBITOB;

c(hOpMHPOBAHHOCTh YMEHUN TUIAHUPOBATH M BBIMIOJHITH XUMUYECKUNA IKCIIEPUMEHT (MIPEBpaIICHHs] OPraHUYECKUX
BEIECTB MPU HAIPEBaHUM, MOJYyUYEHUE ITUIICHA U U3YUYECHHE €r0 CBOMCTB, KAU€CTBEHHbIE PEaKIIUU OPTaHUYECKHUX BEILECTB,
JeHaTypanus OeJIKOB IpU HarpeBaHUM, [[BETHBIC PEAKIIMH OEIKOB) B COOTBETCTBUH C MPaBUJIAMU TEXHUKU 0€30MacHOCTU
npu OoOpalieHHMH C BEIIECTBAMH M JIaOOpaTOpHBIM O00OpYAOBaHHMEM, NPEIACTABIATH PE3YJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpME 3alKuCH YPAaBHEHHM COOTBETCTBYIOIIMX peaKuii U (HOopMyIupoBaTh BBIBOIBI Ha OCHOBE 3ITHX
PE3yJIbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUECKH aHAJIU3UPOBATh XUMHUYECKYI0 HH(POPMAIMIO, MOJIYYaeMYyH W3 Pa3HBIX
MCTOYHUKOB (CpeACTBa MAacCOBOUM MH(popMalinu, UHTEpHET U IpYyTUX);

c(OpPMUPOBAHHOCTh YMEHUHN COOIOAATH MPaBUiIa SKOJOTHUECKH LIETIECO00PA3HOTO TOBENCHUS B OBITY M TPYIOBOM
JESATEIbBHOCTH B LEISAX COXPAHEHHs] CBOErO 3JI0POBbS M OKPYXKAIOIIEW HPHUPOIHON cpeabl, 0CO3HABaTh OINACHOCTb
BO3JICHCTBUSI HA )KMBBIE OPTAHU3MBI ONPEICIEHHBIX OPraHUYECKUX BEIIECTB, TOHMUMAsi cMbIch noka3arens [1IK, moscuats
Ha IpUMepax CoCOObl YMEHBIIICHHSI U MTPEIOTBPAILEHHUS UX BPEIHOTO BO3ACHCTBHS Ha OpraHU3M YeJIOBEKa;

Ui OOYYaroIMXCsl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbS: YMEHHE NPUMEHSATh 3HAHUS 00 OCHOBHBIX
JTOCTYITHBIX METO/aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUTSI CJICTIBIX M CITA00BUANIUX O0YUYaIOIIMXCS: YMEHHUE UCTIOIB30BaTh pelbe(HO-TOUCUHYI0 cUcTeMy 0003HaueHuii J1.
bpaiins s 3anucu xumMudeckux Gopmyi.

11 KIIACC

[IpeameTHbIE pe3ybTaThl OCBOCHUS Kypca «O0111ast 1 HeOpraHuyeckasi XuMHUsh» OTPaXKaroT:

c(OpPMHUPOBAHHOCTD MPEACTABICHUI: O XMMUYECKON COCTaBISIOIEH €CTECTBEHHO-HAyYHOW KapTHUHBI MHUPA, POJIU
XUMHHM B TO3HAHWUU SIBICHUN NpUPOIbl, B (HOPMHUPOBAHUM MBIIUICHUS U KYyJbTYpbl JIMYHOCTH, €€ (DYHKIHOHAIBHOM
IPaMOTHOCTH, HEOOXOAUMOM NJIsl PEelIeHUs] MPAaKTUYECKUX 3a7ad U HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHSI K CBOEMY
310pOBBIO U IIPUPOJHOM CPELE;



BJIQJICHUE CUCTEMOM XUMUYECKUX 3HAHUM, KOTOPasi BKIIOYAET: OCHOBOIMOJATAIOIINE OHATUS (XUMUYECKUM AJIEMEHT,
aToOM, H30TOIl, S-, P-, d- 3JEKTPOHHBIC OPOWTAIM ATOMOB, WOH, MOJIEKYJIA, MOJIb, MOJISPHBI 00BEM, BaJCHTHOCTD,
ANEKTPOOTPULIATENBHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl CBsI3b (KOBAJICHTHAs, HOHHAS, METAJNIMYECKasi, BOJIOPOIHAs),
KpUCTAJUTNYECKasT PEHIETKA, TUIbl XMMHUYECKUX PEAKLMM, pACTBOP, SJEKTPOIUTHI, HEIJIEKTPOJUTHI, SIEKTPOIUTUUYECKAS
JUCCOIIMAIINS, OKHUCIUTEIb, BOCCTAHOBUTEb, CKOPOCTh XMMHUYECKON peaklMH, XUMHUYECKOE paBHOBECHE); TEOPUHU U
3aKOHBI (TEOpHUs FAEKTPOIUTUUECKON NUCCOLMAIUU, nepuoauyeckuii 3akoH . V1. MenaeneeBa, 3aKOH COXpaHEHUSI MACChI
BEILIECTB, 3aKOH COXPAHECHUS M MPEBPAIICHUS YHEPTUM MPU XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJINYECKUM
A3bIK XUMHUW, MUPOBO33PEHUECKUE 3HAHUSA, JIEKAIIUE B OCHOBE IMOHMMAaHUSA MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (hAKTOJIOTHYECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJYYCHUU U O€30MaCHOM HCIOJIb30BAaHUU BAKHEUIIIHX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM JIEATETLHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUHN BBIABIIATh XapaKTepHbIC MPU3HAKK TOHSATUN, YCTAHABJIMBAaTh MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIONINE MOHSATHUS MPU OMUCAHUN HEOPTaHUUECKUX BEIECTB U UX MPEeBpaIlcHUM;

c(hOpMHPOBAHHOCTh YMEHHUH HCIHOJIb30BaTh XHUMHYECKYI0 CHMBOJUKY JUIsI COCTaBlIeHHS (OpMYJT BEIHIECTB U
ypaBHEHUN XMMHUUYECKHX peakiui, cucremarnueckyro HoMmeHkiarypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTIACIBHBIX
HEOPTaHUYECKUX BEIIECTB (YrapHbIM ras, YIJICKUCHBIA Ta3, aMMHUaK, TamiéHasi U3BEeCTh, HEraméHas W3BECTh, MUThEBAs
coJia, MUPUT U JIpyTHUe);

c(hOpMUPOBAHHOCTh YMEHHI OMNpENENsATh BaJCHTHOCTh W CTENEHb OKHUCICHUS XHUMHYECKUX JJIEMEHTOB B
COCIMHEHMSIX Pa3IMYHOTO COCTAaBa, BUJ XUMHUYECKOW CBSA3M (KOBaJEHTHas, MOHHAs, METa/UIMYeckasi, BOJAOPOJHAs) B
COCIMHEHMSIX, THUIl KPUCTAIUIMYECKOM pemeTKu KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJspHasi, HWOHHAas,
MeTaJlJTHYecKas ), XapakTep Cpe/ibl B BOJHBIX PaCTBOpPAaX HEOPraHUUYECKUX COCIMHEHU;

c(hOpMUPOBAHHOCTh YMEHUM YyCTaHABIMBATh NPUHAICKHOCTh HEOPraHWYECKUX BEIIECTB IO HX COCTaBy K
ompeneaéHHOMY KJIacCy/TpyIe COeAUHEHUH (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJUIbl, OKCHIIbI, OCHOBaHWSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUN PAaCKpPBIBATh CMBICI mepuoandeckoro 3akoHa JI. . MeHnneneeBa u J€MOHCTPHPOBATH
€ro CUCTEMATU3HPYIOUTYI0, O0BSICHUTEIBHYIO M MPOrHOCTUYECKYIO (DYHKIUY;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB XHUMHYECKHX dJIeMEHTOB 1-4
nepuoaoB Ileproawueckoit cucreMbl xumHudeckux 3meMeHToB JI. M. MeHneneeBa, MCHoOib3ys MOHATHS «S-, P-, d-



AJIEKTPOHHBIE OPOUTAIHN», «IHEPreTUUYECKHE YPOBHW», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XHMHUYECKUX
AJIEMEHTOB M MX COEOMHEHMM IO nepuoaam u rpynmnam llepmonmueckon cucrteMbl xumudeckux snemeHtoB . U.
Menpeneesna;

c()OPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB, IIOATBEP)KIAATh CYIIECTBOBAHUE TE€HETHMYECKOW CBS3M MEXIY HEOPraHWYECKUMH
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKLUN;

c(OpPMHPOBAHHOCTh YMEHUS KIIACCUPUIIMPOBATH XUMHUUECKUE PEAKLIMH 110 PA3TUYHBIM MPU3HAKAM (YUCITY U COCTaBY
pearupyomux BEIIECTB, TEIIOBOMY 3 (EKTy peakiUH, W3MEHEHUIO CTENEHEH OKMCIEHUS 3JIEMEHTOB, 0OpaTUMOCTU
peakuuy, y9acTUIO KaTajlu3aTopa);

C()OPMUPOBAHHOCTb YMEHUN COCTABJIATH YPABHEHHS PEAKIHUM pAa3JIMYHBIX THUIIOB, IOJHBIE M COKpAIIEHHBIC
YpaBHEHUS PeaKUUii HOHHOTO OOMEHA, YYUTHIBAsK YCIOBUSA, TPU KOTOPBIX 3TH PEAKIUU UAYT A0 KOHLA;

c()OPMHPOBAHHOCTh YMEHUW MPOBOAMTH pPEAKUWHU, MOATBEPKIAIOIMINE KAYECTBEHHBI COCTaB pa3JIMYHBIX
HEOPTaHUYECKUX BELIECTB, pPACIO3HABAaTb OMNBITHBIM IIYTéM HOHBI, IIPUCYTCTBYIOIIME B BOJIHBIX pacTBOpax
HEOPTraHUYECKUX BEILECTB;

c(OpPMHPOBAHHOCTh YMEHHMI pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUMNA IMOCPEICTBOM
COCTAaBJICHUSI DJIEKTPOHHOrO 0anaHca ATUX PeakLuid;

c(OPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW pEeaKuuu OT Pa3iudHbIX (HhaKTOPOB;
XapakTep CMEIEHUsI XUMUYECKOTr0 paBHOBECHS B 3aBUCMMOCTH OT BHEIIHETo Bo3aencTBud (mpunuui Jle [arensbe);

C()OPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb XMMHUYECKUE TIPOILECCHI, JEKAIIMe B OCHOBE IPOMBIIUIEHHOTO
MOJIYYeHHS] CEPHOM KHMCIIOThI, aMMHAaKa, a TaKke cHOPMHUPOBAHHOCThH MPEACTABICHUNA 00 OOIIMX HAy4YHBIX MPUHIMMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCIIEHUS C HCIOJIH30BAaHUMEM IOHSATHS «MaccoBasi JOJs BEIIECTBA B
pacTtBope», 00BEMHBIX OTHOILIEHUH T'a30B MPU XUMUYECKUX PEAKLUIX, MACChI BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIIIOBOTO AP (eKTa peakui Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MACCHI BEIIECTB, IPEBPALLICHNS U COXPAHEHHS DHEPTHH;



chOpPMHPOBAHHOCT, YMEHUW COOIOATh TMpaBUjia IOJH30BAHUS XHUMHYECKOW TOCYI0M W J1TaOOpaTOPHBIM
o0opynoBaHMEM, a TaKXe MpaBWia OOpAIIEHHS C BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIIUSMHU IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpPMHPOBAHHOCTh YMEHUW TUIAHUPOBATH M BBIMOJHATh XUMHUYECKUN SKCHEPUMEHT (pa3ioKeHue IMepoKcuIa
BOZOpPO/Ia B NPHUCYTCTBHM KaTajld3aTopa, OIpEAeNIEHHE Cpellbl PacTBOPOB BEIIECTB C TMOMOUIBI0 YHHBEPCAIBHOTO
WHIUKATOpa, BIMSHUE Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOW pEaKIuW, pEakIuh HNOHHOTO OOMEHa,
KaueCTBEHHBIC PEAKIIMU Ha CyJb(]ar-, KapOOHAT- M XJIOPHUI-aHUOHBI, HA KATHOH aMMOHWUS, PEIICHUE dKCIICPUMEHTATBHBIX
3ama4d o temam «Metamib»y u «HeMeramib») B COOTBETCTBUU C MpaBUJIAMU TEXHUKH 0€30MacHOCTU MPHU OOpaIeHUH C
BEIIECTBAMHU U J1aOOpaTOPHBIM 000PYI0BAHUEM, MPECTABIATh PE3yIbTaThl XUMHUUECKOTO IKCIIEPUMEHTA B (hOpME 3aIKCH
ypaBHEHUI COOTBETCTBYIOIIUX PeaAKIUi U (POPMYITHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHYCCKH aHAJIU3UPOBATH XUMHUYECKYI0 HH(POPMAIHIO, MOJIYYaeMYI0 W3 Pa3HBIX
HMCTOYHHUKOB (CPEJCTBA MACCOBOM KOMMYHHUKAUU, IHTEpHET U IpYTHX);

c(hOpMHPOBAHHOCTh YMEHUI COOJI0/IaTh MPaBUiIa HKOJIOTHYECKHU 1EJIECO00pa3HOr0 MOBEACHUS B OBITY U TPYJIOBOM
NESATEILHOCTH B IIEJIIX COXPAHEHUS CBOETO 3J0POBbS W OKPYXKAIOIIEH NPUPOIHON Cpelbl, OCO3HABaTh OMACHOCTH
BO3JICHCTBHSI HA )KMBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIEeCTB, TOHUMas cMbIc rmokazatens [1/[K, moscHaTs Ha mpumepax
CIOCOOBI YMEHBIIIEHUS U TTPEAOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKa,

JUIsl OOYYaroOIIMXCS C OTPAaHWUYEHHBIMH BO3MOXKHOCTSIMH 37I0pPOBBS: YMEHHE TMPUMEHSATh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO[aX MO3HAHUSI BEIIECTB M XUMUYECKUX SIBIICHU;

JUTSL CJICTIBIX M CITA00BUANINX O0YUYaIOIIMXCA: YMEHHUE HUCTIOIB30BaTh pelbe(HO-TOUCUHYI0 chucTeMy 0003HaueHuii J1.
Bbpaitns nis 3anucu XuMudeckux Gopmyl.

KPUTEPUU OLIEHUBAHMS U KPATKOE OITUCAHUE CUCTEMbI OLIEHKH TOCTUKEHU A
OBYYAIOILIUXCS

Pe?;y.]'IBTaTBI O6Y‘ICHI/IH XUMUH OOJIZKHBI COOTBETCTBOBATH O6H_II/IM 3aJladyaM MpeamMeTa u Tpe6OBaHI/I$IM K €ro yCBOCHHIO.
PGS}U’IBT&TH OGy‘-IGHI/IH OLICHUBAIOTCA II0 MATHOAIILHOM CHUCTEME. HpI/I OLCHKC YYUTBIBAIOTCA CIICAYIOIIHNC Ka4YCCTBCHHBIC
IIOKAa3aTCJIu OTBCTOB.



* rIyOuHa (COOTBETCTBHE M3yUYCHHBIM TEOPETUIECKUM OOOOIIEHUSM);

*0CO3HAHHOCTH (COOTBETCTBHUE TPEOYEMBIM B ITpOrpaMMe YMEHUSIM MTPUMEHSTh MOIYYCHHYIO HHGOPMAIIHIO);

*I10JIHOTA (COOTBETCTBHE O0BEMY ITPOTPAMMbI U HH(POPMAITUU YICOHUKA).

[Ipu olileHKE YYUTHIBAIOTCSA YUCIIO U XapaKTep OMHMOOK (CyIIeCTBEHHBIE UM HECYIIIECTBEHHBIE).

CyuiecTBeHHbIE OIIMOKM CBSI3aHBl C HEJAOCTATOYHOM TINIyOMHOM W OCO3HAaHHOCTBHIO OTBETa (HAlpuUMeEp, YYEHUK
HEMPAaBWIBHO YyKa3al OCHOBHBIC TPU3HAKU TMIOHATHI, SIBICHUH, XapaKTEpHbIC CBOMCTBA BEUIECTB, HEMPABUIBLHO
chopMyIupOBall 3aKOH, MPABWIO U T.J. UM YYEHUK HE CMOT MPUMEHUTh TEOPETUYECKUE 3HAHUS I OOBICHEHUS U
npeACKa3aHusl SIBJICHUN, YCTAaHOBJICHUU MPUUUHHO-CIIC/ICTBEHHBIX CBS3€H, CpaBHEHUS U KIacCU(PUKALIMU SBJICHUM U T. I1.).
HecymiecTBeHHbIE OMIMOKK OMPEACSIIOTCS HEMOJIHOTOM OTBETa (HampuMmep, yMyIIeHHE U3 BUIA KaKOro-imbo Hexapak-
TepHOro (pakTa NMpU ONMUCAHUM BEIECTBa, Ipoiiecca). K HUM MOXXHO OTHECTH OTOBOPKH, OINMCKHU, JTOMYIICHHBIE IO
HEBHUMATEJILHOCTU (HaNpuUMep, Ha JBa U 0ojiee YpaBHEHUM peaklvii B MOJHOM MOHHOM BHJI€ JOMYIIEHA OJHA OImHOKa B
0003HAYEHUH 3apsia HOHA).

Pe3ynbTraThl 00ydeHUsI IPOBEPSIOTCSA B MPOLIECCE YCTHBIX W MUCHbMEHHBIX OTBETOB yYaIlIUXCs, a TAKXKE MPU BBHIMOJIHEHUH
MMM XHUMHYECKOTO SKCIIEPUMEHTA.

O1ueHKa YCTHOIO 0TBETa

Ouenka «5»:

* OTBET IIOJIHBIA U PABWIbHBIN Ha OCHOBAaHUU U3YUYECHHBIX TEOPUM;

e MaTepHua U3JI0KEH B ONPEICIICHHON JIOTHYECKOM MOCIEI0BATEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSITEIIbHBIM.

Ouenka «4»:

* OTBET MOJIHBIM U NTPABWJIBHBIA HA OCHOBAHUY U3YUYEHHBIX TEOPHUIL;

* MaTepuas U3JI0KEH B ONPEACICHHOM JJOTUUECKOM MOCIeA0BaTEILHOCTH, IIPH STOM JIOMYIIEHBI ABE-TPU HECYIIECTBEHHBIE
OIIMOKH, UCTIPABIICHHBIC 110 TPEOOBAHUIO YUUTEIIS.

Ouenka «3»:

* OTBET MOJIHBIN, HO TPH 3TOM JIONYIIIEHA CYIIECTBEHHAs! OIMOKa WJIM OTBET HEMOJIHBIN, HECBS3HBIM.

Ouenka «2»:

* IpU OTBETE OOHAPYKEHO HEMOHMMAHUE YYaIlUMCS OCHOBHOTO COJEpKaHUsA y4eOHOTO Marepuasia Wiu JOMYIIEHBI CY-
IIECTBEHHBIEC ONTMOKHU, KOTOPBIE YUAIIMIACS HE MOXKET UCIIPABUTH TIPHU HABOISAIINX BOIPOCAX YUUTEIIS.

Ounenka «1»:




* OTCYTCTBHUE OTBETA.

OueHka NUCbMEHHBIX PadoT

OneHka 3KcNnepUMEHTATbHBIX YMEHUH

OrneHka cTaBUTCS HA OCHOBAHUU HAOIOJCHUS 32 yYalllMMKCS U MUCbMEHHOTO OTYETa 3a paldoTy.

Ouenka «5»:

* paboTa BBHITIOJIHEHA MOJTHOCTHIO U MPABUIILHO, ClI€JIaHbl MPABUIIbHBIC HAOIIOCHHS U BHIBOIBI;

* HKCIIEPUMEHT OCYIIECTBJICH IO IJIaHy C YYETOM TEXHUKH O€30MaCHOCTH W MPaBUII pabOThI C BEIIECTBAMHU U 000pyA0Ba-
HUCM;

* MMPOSIBJICHBI ~ OPTaHWU3AIMOHHO-TPYJAOBBIC YMEHUS (TIOIJIEPKUBAIOTCS YUCTOTA pabOvYero MecTa M MOpsJIOK Ha CTOJIE,
HYKOHOMHO HCIIOIB3YIOTCS PEAKTHUBHI).

Ouenka «4»:

* paboTa BBITIOJIHCHA MPABWIIBHO, CIICTaHbl MPABMIIbHBIC HAOTIOIEHUS M BBIBOBI, HO IIPH 3TOM SKCIIEPUMEHT MPOBECH HE
MIOJTHOCTBIO WJTH JOIYIICHBI HECYIIECTBEHHBIC OIMOKHU B pabOTe C BEIECTBAMU U 000pyI0BaHUEM

Ounenka «3»:

* paboTa BBITIOJIHEHA MMPABWIILHO HE MEHEEe YeM HAroJIOBUHY WU JOMYyIIEHa CYIIIEeCTBEHHAs OIITMOKA B X0J1€ IKCIIEPUMEHTA,
B 00BsICHEHUHU, B 0GOpMIIEHUU PaOOTHI, B COOJIIOJICHUM TPABUJI TEXHUKU OE30MAaCHOCTH MPH pabOTe C BEHIECTBAMU U
o0opyI0BaHHWEM, KOTOpasi MCHPABISETCS MO TPEOOBAHHIO yUUTEIS.

Ouenka «2»:

* JIOMYIIEHBI JBE (1 OoJiee) CYIIECTBEHHbIE OIMOKU B XOJI€ DKCIIEPUMEHTa, B 00BICHEHUU, B 0POpMIICHHH pabOThI, B CO-
OJIFOZICHUY TIPAaBHJI TEXHUKH 0€30IaCHOCTH IPpH padoTe ¢ BemecTBaMHU U 000pyAOBaHHUEM, KOTOPBIC YUalTulics HE MOXKET
UCITPaBUTH JaKe IO TPEOOBAHUIO YIUTEISI.

Ouenka «1»:

* paboTa HE BBITIOJIHCHA, Y YYAIIET0CsS OTCYTCTBYIOT IKCIIEPUMEHTAILHBIC YMCHHUSI.

OueHKa YMeHUI peliaTh IKCIEePUMEHTAJIbHbIE 321241

Ouenka «5»:

* [JTaH PEIICHUS COCTABJICH NIPABUIIBHO;

* MPABWJILHO OCYIIECTBIJICH MOJ00P XUMHUECKIX PEAKTUBOB U 000PYI0BAHNUS;

* IAHO TIOJTHOE OOBSICHEHUE U CHIETIAHBI BBIBOIBI.

Ouenka «4»:




* [UIaH PEILICHUS COCTABJICH IPaBUIILHO;
* MPABUJIBHO OCYIIECTBIICH IMOJ00p XUMHUUYECKHUX PEAKTUBOM M OOOpPYJIOBaHMS, MPU ATOM JOMYIICHO HE Oojiee JBYX
HECYIIECTBEHHBIX OITMOOK B OOBSICHEHUH U BBIBOJAX.

Ounenka «3»:

* [UTaH PEILICHUs COCTABJICH MTPABUIILHO;

*IIPABUJILHO OCYIIECTBJIEH MOJ00P XMMHUYECKUX PEAaKTHUBOB M 00OPYyJOBaHUsS, HO JIOINYIIEHA CYIIECTBEHHAs OIMOKa B
OOBSICHEHHHU U BBIBOJAX.

Onenka «2»:

* OMyUIEHBI B (M 0oJiee) OMOKM B TUIAHE PEIICHUS, B TOAOOPE XMMUYECKUX PEaKTUBOB U 000pYyI0OBaHUs, B 00OBACHE-
HHWU U BBIBOJIAX.

Onenka « 1 »:

* 33]1a4a HE pelIcHa.

OneHka YMeHMH peliaTh pacuyeTHbIE 3a1a4UH

Ouenka «5»:

* B JIOTHYECKOM PACCYXJICHUU U PEIIEHUH HET OIMNOO0K, 3a7a4a pelIeHa pallMOHAIBHBIM CTIOCOOOM.

Ouenka «4»:

*B JIOTUYECKOM PACCYXKJISHUHM M PCIICHUHM HET CYIIECTBEHHBIX OIMMOOK, HO 3ajaya pelieHa HepalmoHaIbHBIM CIIOCOOOM
WJIU JOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX ONTHOOK.

Ounenka «3»:

*B JIOTUYECKOM PACCYXKISHHH HET CYIIECTBEHHBIX OIMMOOK, HO JOMYIICHa CYIISCTBEHHAs OIMMOKAa B MAaTeMaTHUYSCKHUX
pacuerax.

Onenka «2»:

*MMEIOTCS CYIIECTBEHHBIC OITMOKU B JIOTHYECKOM PACCYKJACHUU U B PELICHUH.

Onenka «1»:

*OTCYTCTBHE OTBETA Ha 3ajJaHUE.

OneHKa NMCbMEHHBIX KOHTPOJILHBIX Pad0T

Onenka «5»:

*OTBET MOJHBIN U IPABUIIHHBIN, BO3MOXKHA HECYIIIECTBEHHAS OITHOKA.

Ouenka «4»:




*OTBET HETIOTHBIN WJIH JIOMYIICHO He 00Jee NBYX HECYIIECTBEHHBIX OINOOK.

Ounenka «3»:

*paboTa BBIMOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JOIMYIIEHA OJHA CYIIECTBEHHAs OIMMOKa U MIPH 3TOM JBE-TPU HECYIIECT-
BEHHEIE.

Ounenka «2»:

*paboTa BHITIOJTHEHA MEHBIIIC YeM HAMIOJIOBUHY MJIU COAEPIKUT HECKOJIBKO CYIIECTBEHHBIX OIUOOK.

Ounenka «1»:

*paboTa HE BHITIOTHEHA.

[Tpu onieHKe BBINOJHEHUS TUCBMEHHON KOHTPOJIBHOW pabOThl HEOOXOAUMO YUUTHIBATh TPEOOBAHMS €IUHOTO opdorpadu-
YECKOTr0 peKUMa.

OTMmeTKa 3a UTOTOBYIO KOHTPOJIBHYIO pab0OTy KOPPEKTHUPYET MPEAIICCTBYIOIINE MPH BBHICTABJICHUU OTMETKU 32 YETBEPTh,
MOJIYTOAUE, TO/I.

O1eHKa TECTOBLIX PadoT

Ounenka «5»

sygarnuiicst BeImoJHuI 90 — 100% paboThl.

Ouenka «4»:

syuanuiicst BemosHuI 70 — 90% paboThl.

Ounenka «3»:

syuarnuiicst BemosiHuI 40 — 70% paboThl.

Ouenka «2»:

syqaiuiics BeInojaHui meHee 30% paboTsl.
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