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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1Mo XMMHUHM Ha YpOBHE CpeaHero oomero obpazoBanus padpaboTaHa Ha ocHOBe DeaepanbHOTO 3aKOHA OT
29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS (emaepaabHOM
oOpa3oBarenpHON mporpaMMbl cpenHero obmero obpaszoBanms (POII COO), mnpeacraBieHHbix B DenepanbHOM
rocyaapcTBeHHOM oOpazoBaTesbHOM ctanapte COO, ¢ yuérom Konuenmuu npenogaBanus yueOHOTO MpeaMeTa « XUMHUS B
oOpa3oBarenbHbIX opranuzanuax Poccuiickoit depepannu, peaqusyrolX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTPAMMBI, U
OCHOBHBIX mnoJiokeHuir «Crtparerun pas3Butus Bocnutanus B Poccuiickoir ®enepauuu Ha nepuon o 2025 roma»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY TOAXOJIOB K pa3pabOTKe MpOrpamMMBbl MO XUMHH, K ONPEIETICHUI0 O0IIel cTpaTeruu oOy4YeHus, BOCIIUTaHUS U
pa3BUTHsS OOy4YaIOIIMXCA CpeAcTBaMU yueOHoro mpeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbHbie nonoxkenus GI'OC COO o B3auMOOOYCIIOBICHHOCTH ILIeJTieH, CONep KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHE, TOJy4aeMOE€ BBIMYCKHUKaAMU  0OOIe00pa30oBaTeIbHOM  OpraHu3allid,  SIBISETCS
HEOTHEMJIEMON YacThl0 X 00pa3oBaHHOCTU. OHO CIIY)KUT 3aBEPIIAIONIUM ATAllOM peajii3allid Ha COOTBETCTBYIOIIEM €MY
0a30BOM YypOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIMX IIEIOCTHOM CHCTEME XMMHYECKOro OOpa3oBaHUsS. OTH IEHHOCTH
KAacaroTCs TMO3HAHUS 3aKOHOB MPHUPOJbI, (HOPMHUPOBAHMS MHUPOBO33PEHUS M OOIIEH KyJIbTyphl 4YEJOBEKa, a TaKxkKe
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0pOBBI0O M TPUPOIHOM cpene. Peanmusyercs Xumudeckoe
oOpa3oBaHHE OOy4YalOLIMXCS Ha YPOBHE CPEAHEro OO0IIero o0pa3oBaHHUsl CPEJACTBAMHU YYEOHOro mpeamera «XUMUsy,
coJiepKaHUe ¥ TIOCTPOCHHUE KOTOPOTO OIPEICNICHbI B IPOrpaMMe TI0 XUMUU € YUETOM CHEIUBUKN HAYKHA XUMUH, €€ 3HAUCHUS
B TO3HAHWUU TPUPOJBI W B MaTEPUATBHOW JKM3HU OOIIECTBA, a TakkKe C yd4€TroM OOMmMX Meled W TPUHIUIIOB,
XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeiHero obmero oopasoanus B Poccutickoit Oeaepanmm.

XUMUSI KaK dJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK WUIPacT 0COOYIO pOJib B COBPEMEHHOM NMUBUJIM3AINH, B CO3/IaHUU
HOBOM 0a3bl MaTepuaqbHOU KyJbTyphl. OHa BHOCUT CBOM BKJIaJ B ()OPMHUPOBAHUE PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, B
CO37[aHME TIEJIOCTHOTO MPEACTABICHUS 00 OKPYXAIOMEM MHUPE KaK O €IUHCTBE MPHUPOBI U YETIOBEKa, KOTOpoe (OPMHUPYETCS



B XMMHMH Ha OCHOBE ITIOHUMAaHUs BEUIECTBEHHOI'O COCTaBa OKPY’KAIOIIETO MUPA, OCO3HAHUS B3aUMOCBS3H MEKIY CTPOCHHEM
BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTAMH PUMEHEHHS.

TecHO B3aMMOAEHCTBYS C JPYTMMHM €CTECTBEHHBIMHM HAyKaMM, XHMMS CTajga HEOTBEMIIEMOM YacThIO MHUPOBOMU
KYJIBTYpbl, HEOOXOMMBIM YCJIOBHEM YCIEIIHOTO TPyAa U KU3HU KaK0ro ujaeHa odmectBa. CoBpeMEHHAs XMMUS KaK HayKa
co3ujareibHasl, Kak HayKa BBICOKMX TEXHOJIOTMH HampaBiieHa Ha peuleHHe IN00ajIbHBIX MPOOJIEM YCTONYMBOIO pPa3BUTHS
YeJI0BEYECTBA — CHIPbEBOM, SHEPTETUYECKOM, MUIIEBOM, SKOJOTUUECKONW OE30IMACHOCTH U OXPaHbl 370POBbSL.

B cooTBeTcTBUM ¢ OOIIMMU LEISIMU U IPUHUUIIAMU CPEIHETO O0IIEro o0pa3oBaHus ColepKaHUe npeaMeTa « XUMUs»
(10-11 xmaccel, 0a30BBI YpOBEHb H3y4YCHHs) OPUEHTHPOBAHO IPEHUMYIIECTBEHHO Ha OOIICKYJIBTYPHYIO TOJITOTOBKY
oOyyaromuxcs, HeoOXOJUMYI0 UM JUIsl BBIPAOOTKHM MHPOBO33PEHUYECKMX OPUEHTHPOB, YCIEIIHOIO BKIIOYEHUS B >KU3Hb
colyma, poJoJKEHHsI 00pa30BaHuUs B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMu  nipeamMeTa  «XUMUsS» SBISIOTCS  0a3oBble Kypchl — «Oprannueckas xumus» u  «OOmas wu
HEOpraHWYeCcKas XUMUsS», OCHOBHBIM KOMIIOHEHTOM COJIepKaHUsl KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa
3HAHUI [0 HEOPTaHMYECKOW XUMHUU (C BKIIOUEHHMEM 3HaHW U3 00IIel XxumMuu) U opraHudeckoil xumuu. dopmupoBanue
JAaHHOM CHCTEMbl 3HAHMW NpPU U3YYEHUU MpeaMeTa o0ecredyrBaeT BO3MOXKHOCTb PACCMOTPEHMsSI BCErO MHOT000pasus
BEIIIECTB Ha OCHOBE OOIIMX MOHSATUHN, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxanusi KypcoB — «Oprannyeckas xumus» u «OOmas 1 HeopraHuyeckas XuMus» chopmupoBaHa B
porpaMme Mo XMMHUU Ha OCHOBE CHCTEMHOIO MOAXOAAa K M3YYEHHUIO0 y4eOHOro MaTepuayia U 0OyCJIOBIIEHa WCTOPUYECKH
00OCHOBaHHBIM pPa3BUTHUEM 3HAHUI Ha OMNpenelEHHBIX TEOPETHYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYeCKOM XUMHUH
BEILIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKOM TEOPUHU CTPOCHMS OPTaHMYECKHUX COCIMHEHHUH, a TaK)KE€ Ha YPOBHE
CTEPEOXUMUYECKUX U 3JIEKTPOHHBIX MPEACTABICHUN O CTpoeHHH BeulecTB. CBeneHHs 00 M3ydaeMbIX B Kypce BeEIEeCTBax
JAI0TCA B Pa3BUTUU — OT YTIIE€BOJAOPOJIOB J0 CIOKHBIX OMOJIOrMYECKH aKTUBHBIX COeIMHEHUN. B Kypce opraHnyeckoi XuMuu
MOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEro 0Opa3oBaHUsl MEPBOHAYAIbHBIC MPEACTABICHUS O
XUMHUYECKON CBS3M, KJIACCU(PUKAIIMOHHBIX MPHU3HAKaX BELIECTB, 3aBUCMMOCTH CBOWCTB BEIIECTB OT HMX CTPOCHHUSA, O
XAMUYECKOW pEaKInH.

[To HOBBIM yTJIOM 3peHUs B IpeaMeTe « XUMus» 0a30BOr0 YpOBHS pacCMAaTPUBAETCS] U3yUEHHBIH HA YPOBHE OCHOBHOT'O
o0uiero o6pa3oBaHUs TEOPETUUECKUI MaTepuail U (PaKkTOJOTHYECKUE CBEACHUS O BELIECTBAX U XUMHUYECKON peakuuu. Tak, B



4acTHOCTHU, B Kypce «O011as 1 HeopraHuueckasi XuMus» o0y4aroniuMcs MpegoCcTaBIsieTcs] BO3MOXKHOCTh OCO3HATh 3HAUCHHUE
MEPUOANYECKOT0 3aKOHA C OOIIETEOPETUUECKUX U METOJOJIOTHYECKUX MO3UIUH, TIIy0Ke MOHSATh UCTOPUYECKOE U3MEHEHUE
(GYHKIIHIA 5TOTO 3aKOHA — OT 0000IIArOIIEH 10 00BICHSIONICH U MPOTHO3UPYIOIEH.

Enaunas cucreMa 3HaHUM O BaXHEWIIMX BEIIECTBAX, MX COCTaBe, CTPOCHHM, CBOMCTBaX M MPUMEHEHHH, a TaKke O
XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTU U 3aKOHOMEPHOCTSX MpOTEKaHUsl TomnoiHgeTcs B kypcax 10 u 11 kimaccoB anemMeHTamMu
coJiepKaHUsl, MUMEIOIMMU KYJIbTYpOJIOTHYECKUA W TPUKIATHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBSI3M XMMHH C JAPYTHMH HAyKaMH, PacKpbIBAalOT €€ poJib B IMO3HABATCILHOW M TPAKTHYECKOW EATETHLHOCTH
YeJI0oBeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPUM U MPAKTUUECKUX MPUITIOKEHUN
XUMHUH, TIOMOTAIOT BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO W JMYHOCTHO 3HAYUMBIX MPOOJEMax, CBS3aHHBIX C
XUMUEH, KpUTHIECKU OCMBICTUBATh MH(POPMAIUIO U IPUMEHSATD €€ JUIsl MOMIOTHEHUS 3HAHUMN, PEIICHUS] UHTEIUICKTYyaJIbHbIX U
AKCIIEPUMEHTANIbHBIX MCCIIEIOBATEIbCKUX 3a/lad. B 1enoMm coaepkaHue yd4eOHOTO mpeameTra «XUMHUsD JaHHOTO YPOBHS
M3YUYEHHS] OPUEHTUPOBAHO HA POPMHUPOBaHUE Y O0YYAIOIIUXCS MUPOBO33PEHUYECKOM OCHOBBI JIJIsl MOHUMaHUs (Pritocoekux
uJel, TaKuX Kak: MaTepualbHOE €IUHCTBO HEOPTraHWYECKOTO U OPTaHMYECKOro MHUpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB
UX COCTaBOM M CTPOEHHEM, MMO3HABAEMOCTh MPUPOIHBIX SBJICHUHN MyTEM DKCIIEPUMEHTA U PEIICHUS MPOTUBOPEUHM MEXKIY
HOBBIMHU (paKTaMH U TEOPETUUYECKUMH MPEINOCHUTIKAMH, OCO3HAHWE POJU XUMHH B PEIICHUU DKOJIOTHYECKUX MpodiieM, a
TaKxke mpodJieM cOepeKeHUs PHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTUM U MaTEPUAJIOB.

B mnane permeHus 3agad BOCIUTAHUS, PA3BUTHS W COIMATM3AIMN OOYYAIOIMIUXCS MPUHATHIE MPOTPAMMON TI0 XHMHH
MOAXO/Abl K OMPEISTICHUIO0 COACPKAHUS M TIOCTPOCHHS TMpeAMeTa NperycMaTpPUBAIOT (POPMUPOBAHUE YHHUBEPCAIBHBIX
y4eOHBIX JCUCTBUHM, MMEIOMUX 0a30BO€ 3HAYCHHE /I PA3IMYHBIX BHUJOB JCSITEIBHOCTH: PEIICHHUS MpoOJeM, TOWCKa,
aHanu3a W 00paboTku wWHGOPMAIMK, HEOOXOIWMBIX [JIsi MPUOOPETEHHUS OMbITa MPAKTUYECKOW W HCCIEA0BATEIbCKOM
NEeATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUM XUMUHU.

B npakTtuke npenogaBaHus XMMUU KaK HA YPOBHE OCHOBHOTO 00I1IeT0 00pa30BaHUsl, TAK U HA YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus, TPU ONPENCICHUU COACPKATEIHHOW XapaKTePUCTUKU IIeJIed W3Yy4deHUs TMpeaMeTa HalpaBJICHHEM
MEPBOCTENICHHOW 3HAYMMOCTH TPATUIIMOHHO TPHU3HAETCS (POPMHUPOBAHME OCHOB XHMMHUYECKOM HAyKHM Kak o00JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUECKON EATETbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpHI.
C MeToan4ecKoi TOYKY 3peHUs TaKOW MOAXO0 K ONPEIACICHUIO 1IeJIe U3yueHus MpeAMeETa sIBJISETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHHS TJIABHBIMU LIENISIMU M3Y4eHHA mpeamera «Xumus» Ha 6azoBom yposae (10 —11 xi1.)
SBJISIFOTCSL:

e (QopMupoBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH COCTaBJIAIONIEH €CTeCTBEHHO-HAYYHOW KapTUHBI
MHUpa, B OCHOBE KOTOPOH Jie:KaT KIIIOUEBbIC MOHITHS, PyH/IaMEHTaIbHbIE 3aKOHBI U TEOPUU XUMHH, OCBOCHUE SI3bIKa
HAyKH{, YCBOCHUE U IOHUMAHHUE CYITHOCTH JOCTYIHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTEPA, 03HAKOMIIEHHE C
UCTOpUEH UX Pa3BUTHS U CTAHOBJICHHUS;

e (QopMupoBaHuEe U pPa3BUTHUE NPEJCTABICHUNA O HAYYHBIX METOJIaX IMO3HAHMS BEIIECTB M XUMHUYECKUX PEaKIUH,
HEOOXOMUMBIX JJIsl IPUOOPETEHUsI YMEHUI OPUEHTUPOBATHCS B MHUPE BEHIECTB M XUMHUYECKUX SBJICHHUM, MMEIOIINUX
MECTO B MPUPOJIE, B MPAKTUYECKON ¥ TOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUI M CHOCOOOB JEATENIbHOCTH, CBA3AHHBIX C HAOMIOACHUEM U OOBACHEHHEM XHWMHUYECKOIO
AKCIIEPUMEHTA, COOIIOJICHUEM MPaBUi 0€30MIaCHOTO OOpaIleHUs C BEIIECTBAMH.

Hapsany ¢ stum, comepskareiibHas XapaKTEpUCTHKA LI€JIEW W 3aJad HM3y4eHUsl MpeIMeTa B MPOrpaMMme IO XUMHUH
YTOYHEHa M CKOPPEKTHpPOBaHA B COOTBETCTBUU C HOBBIMHU IPUOPUTETAMU B CUCTEME CpPEAHEro O0IIero oOpa3oBaHMUS.
CeronHsi B MpenojaBaHUU XUMHH B OOJIbLIEH CTENEHW OTHAETCS MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COIEp:KaHUS
00y4eHUsI, OpUEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHUKA 00I1c00pa3oBaTeIbHON OpraHu3alyy, BIaJCI0ero He Habopom
3HaHWUH, a QYHKIMOHATBHOM TPAMOTHOCTBIO, TO €CTh CITOCOOAMU U YMEHUSIMU aKTUBHOTO TIOJyYE€HUS 3HAHUNM ¥ TIPUMEHEHUS
UX B PEAJIbHOM KU3HU Ui PELICHUS MPAKTUYECKUX 3a]1a4.

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

ajganTaiys oO0ydYarolmuxcsi K YCJIOBUAM JWHAMUYHO pa3BUBAIOIIETOCS MHpa, (OPMUPOBAHME HMHTEIIEKTYalIbHO
Pa3BUTON JTUYHOCTH, TOTOBOM K CaMO0OOpPa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbBHOMY TPUHSITHIO TPAMOTHBIX PEIICHUHN B
KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX, CBI3aHHBIX C BEIIECTBAMU U UX TPUMEHEHUEM;

(dbopMHpoBaHUE Y 00YYAIOIIMXCS KIFOYEBBIX HABBIKOB (KIHOYEBBIX KOMIETEHIUH ), UMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE
JUTISL pa3JIMYHBIX BUJIOB JICATEIILHOCTH: PEIICHHs Mpo0sIeM, TOUCKA, aHalu3a U 00paboTKu nH(popMaIiuu, HEOOXOAUMBIX JIJIs
NpUOOPETEHHs OMbITA IEATEIbLHOCTH, KOTOpask 3aHUMAET BAXKHOE MECTO B MTO3HAHUU XMMUHM, & TAKKE ISl OLICHKHU C TMO3ULIHMA



HKOJIOTUYECKOM 0€30MacHOCTU XapaKTepa BIUSHUS BELIECTB U XUMUYECKUX MPOIECCOB HA OPraHU3M YeJIOBEKa U MPUPOIHYIO
cpeny;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yJaromuXxcs: ClIoOCOOHOCTH
CaMOCTOSATENIbHO MPUOOPETATh HOBBIC 3HAHUS MO XMMHUU B COOTBETCTBUM C KU3HEHHBIMHU MOTPEOHOCTSIMHU, UCIOJIb30BaTh
COBpPEMEHHbIE HMH(QOPMAIMOHHBIE TEXHOJIOTMM JJIsi TMOWCKA M aHalu3a Y4eOHOW M Hay4YHO-TOMYJISIpHOM HHMOpManuu
XUMHUYECKOTO COJEPKaHUS;

dbopMUpOBaHHE U pa3BUTHE Yy OOYYAIOIIMUXCS ACCOLMATUBHOTO M JIOTHUECKOTO MBINUICHHS, HaOII0AaTeIbHOCTH,
COOpPaHHOCTH, AaKKypaTHOCTH, KOTOpbIEé OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MPH IUTAHUPOBAHHHM M MPOBEICHUH
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCHUTAaHHE Yy OOy4YarOIIUXCS YOEKIEHHOCTH B T'YMaHMCTMUYECKOH HANpaBICHHOCTH XUMHH, €€ Ba)XHOH poJId B
pemeHny TI00adbHBIX MPOOJIEM PalMOHATBFHOTO TMPUPOAOIOIB30BAHNS, TOMOTHEHUS SHEPreTUYECKHX PECYpCcoB U
COXPaHEHUs MPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOX0IUMOCTH OEpPEKHOTO OTHOLIEHHS K MPUPOJIE U CBOEMY 370POBBIO,
a TaKXke MPUOOPETEHHsI OIbITA WCIIOJB30BAHUS TOTYYCHHBIX 3HAHWM N7 MPUHATHS TPAMOTHBIX PEIICHUH B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

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

OOmiee 4yMCIO 4YacoB, OTBEACHHBIX [JIi M3YyYEHHs] XUMHUHU, Ha 0a30BOM YpPOBHE cpelHero ooOiiero oOpa3oBaHMS,
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 oOpraHuuecKol XUMHUU: €€ BO3HUKHOBEHUE, pAa3BUTUE W 3HAYEHUE B IMOJYYEHUM HOBBIX BEIIECTB H
MarepuasioB. Teopus CTpoeHUsT OpraHMyeckux coeauHeHnid A. M. byrtiepoBa, €€ OCHOBHBIE IMONOXKEHUA. CTPyKTypHBIE
(bopMyIibl opraHMueckux BelecTB. ['omonorus, nzomepus. XUMHUYECKas CBSA3b B OPraHUYECKUX COCTUHEHUSIX — OJIMHAPHbIE
Y KpaTHBIE CBS3H.

[IpencraBienre o KiIacCU(pUKAMUM OpraHMYECKWx BemiecTB. HoMmeHkiaTypa OpraHM4eckux COEIMHEHUH
(cucremaTnyeckasi) M TPUBHAIbHBIE HA3BAHUSI BAKHEHIIINX MPEACTABUTENEH KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCnepUMEHTAIbHBIE METOJbl M3YYEHHs BEIIECTB M WX MPEBPAlllCHH: 03HAKOMJIEHHWE C o0Opa3liaMHh OpPraHUYEeCKUX
BELIECTB M MarepHajlaMd Ha HUX OCHOBE, MOJEIMPOBAHHWE MOJIEKYJ OpPTraHMYECKHX BELIECTB, HAOJIOJCHHE U ONHMCAHUE
J€MOHCTPALIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHMYECKUX BEIECTB MpPH HAarpeBaHUM (IUIaBJIEHUE, OOYyIJIMBaHUE U
ropeHue).

Yraesogopoasl

AJIKaHBI: COCTaB W CTPOEHHE, TOMOJIOTMYECKUW psiA. MeTaH W 3TaH — MNPOCTEHIINE NPEICTaBUTENId aJIKaHOB:
bu3znyecKkre 1 XMMUYECKUE CBOMCTBA (pPeaklMy 3aMEILEHUS U TOPEHHS ), HAX0XKICHHUE B IPUPO/JIE, MOTYUYSHHE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTHUECKHUI psil. DTWIEH U NMPONWIEH — MPOCTEHIINE MPEACTABUTENN AJTKEHOB:
¢u3nueckue M XUMUYECKHE CBOMCTBA (peakuuMu THUIPUPOBAHMS, TaJOT€HUPOBAHUS, TUAPATALMH, OKUCIEHUS U
MOJIMMEPU3AIIH), TOTYyYEHUE U IPUMEHEHHE.

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



AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUN psAfl. AUETHIIEH — MPOCTEUIINI IPEICTaBUTEND AIKMHOB:
COCTaB, CTpOEHHUE, (U3MYECKME U XHUMHUYECKHME CBOMCTBA (peakUWHM TUAPUPOBAHUSA, TaJIOrN€HUPOBAHMS, TUIpaTALVH,
rOpEHUs), NOJYyUYEHUE U TPUMEHEHUE.

Apensl. benson: cocras, cTpoeHue, pu3NUECKue U XMMUUYECKHUE CBOWCTBA (peakluy raJloreHUpOBaHUsI U HUTPOBAHUSA),
HOJyYeHUE U MpUMEHEHHE. Tonyon. cocmas, cmpoenue, usuiecKkue u Xumuyeckue ceotucmeda (peakyuu 2aio2eHuposanus u
HUMpo8anus), noaydenue u npumerenue. TOKCUYHOCTh apeHOB. ['‘eHeTmyeckas CBA3b MEXIy YIJIEBOJOPOIaMH,
MIPUHAJIEKAIUMHA K PA3JIUYHBIM KJIACCaAM.

[IpupoaHbie UCTOYHUKHU YTIeBOAOPOIOB. IIpupoanslii ra3 u nonytHsle HedTAHbIE Ta3bl. HedTh 1 €€ npoucxoxaeHue.
Crioco6bl niepepaboTKu HE(PTU: TEPEroHKa, KPEeKUHT (TEPMUYECKHUM, KaTaauTHuecKuil), nupoiau3. [IpoaykTsl nepepaboTku
He(TH, UX IPUMEHEHUE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBIH yroib U MpOayKTHl €ro nepepaboTKy.

DOKCneprUMEHTAIbHBIE METOJIbl M3YyYEHHMsI BEIIECTB M WX MPEBpALEHUH: O3HAKOMJIEHHME C o0pa3uaMu IuiacTmacc,
Kay4yKOB M pe3uHbl, Kojuiekuuu «HepTe» u «Yronib», MOJEIUPOBAHUE MOJIEKYJT YIJIEBOJIOPOIOB U TaJIOT€HONPOU3BOIHBIX,
MPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyYEHHUE STUJIEHA U U3YUYEHHUE €r0 CBOWCTB.

Pacuérnble 3a1aum.

Boruncnenus no ypaBHEHHIO XMMUUECKON peaklnu (Macchl, 00bEMa, KOJIMYECTBAa UCXOIHOIO BEIIECTBA WM IPOAYKTa
pEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WJIU MPOYKTOB PEAKLIUN).

Kucnopoacoaep:xamue opraHnudecKkue cCoeAMHEHU S

[IpenenbHbIe OTHOATOMHBIE CIUPTHI. METaHOM U ATAHOJI: CTPOCHUE, HU3UUYECKUE U XUMUYECKHUE CBOMCTBA (PEaKIMH C
AKTUBHBIMU METaJllIaMH, TaJIOT€HOBOAOPOAaMH, TOPEHHE), MpUMEHEHNE. BoopoiHbIE CBSI3M MEXIY MOJIEKYJIaMHU CIHUPTOB.
JlelicTBHE METaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKa.

MHoOroaToMHbI€ CHOUPTHL. ITUJICHIJIMKOIL W TJMIEPUH: CTpOeHUEe, (Pu3NuecKkue U XHUMHYECKHE CBONCTBA
(B3auMoOeHCTBHE CO IICJIOYHBIMU METallJlaMH1, KaueCTBEHHAs PeaKIiis Ha MHOTOATOMHbIC CIIUPTHI). [leficTBue Ha opraHu3m
yenoBeka. [[puMeHenne riouueprHa U STUIICHTIIUKOJIS.

®deHoJI: CTPOCHHUE MOJICKYJIbI, PU3NUECKUE M XUMUYECKHE CBOMCTBA. TokcuuHOCTh eHona. [Ipumenenue denona.

Anbaerunbl U xkemonwvl. DopManbIeT, alleTalbJIETHA: CTPOCHUE, (PU3NUYECKHEe U XMMUYECKHE CBOMCTBA (pEakinu
OKHUCJIEHUS] M1 BOCCTAHOBIICHHU S, KAUECTBEHHbIEC PEAKIIUN ), IOJyYEHHE U IPUMEHEHHE.



OnHOOCHOBHBIE TpeAeiibHbIE KapOOHOBbIE KUCIOTh. MypaBbUHAsi M YKCYCHAasi KHUCIIOTBI: CTpOCHHE, (DU3UUYECKUE U
XUMUYECKHE CBOMCTBa (CBOMCTBaA, OOIME I Kilacca KHCIOT, peakmus 3Tepudukaiiu), MoaydeHHe W TpPUMEHEHUE.
CreapuHOBass W OJICMHOBAs KHUCIOTHI KaK MPEACTABUTENIM BBICIINX KapOOHOBBIX KHCIOT. MpIa Kak COJM BBICIINX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JCHCTBHUE.

Cnoxxnble 3(pUpbl Kak MPOU3BOAHBIE KApOOHOBBIX KUCHOT. ['maponu3 cinoxkubix 3¢upoB. Xupsl. ['maponus xupos.
[Ipumenenue xupoB. buomornueckas poyb )KHUPOB.

VYrneBoasl: cocTaB, kKiaccuduKanus yrieBoJIoB (MOHO-, M- U MOJIUCaXapu/bl). [ TI0K03a — MPOCTEUIIHIT MOHOCAXapHI:
OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, (PU3MYCCKHUE W XUMHUYCCKHE CBOWCTBa (B3ammojciicTBue ¢ ruapokcuaom menu(ll),
OKHCJICHME aMMHUA4YHbIM pacTBOpoM okcupaa cepedpa(l), BocctaHoBIeHHE, OpOKEHUE TIIFOKO3bI), HAXOXKJIEHUE B MPHUPO/IE,
npuMeHeHue, ouosoruyeckas poiib. @otocunres. OpykTo3a Kak U30Mep TIFOKO3BI.

Kpaxman u nemttono3a kak npupoansie nojumepsl. CTpoeHUE Kpaxmania U 1elioio3bl. dusnueckue U XUMUYECKHE
CBOMCTBA KpaxMaja (TUAPOJIN3, KaUeCTBEHHAs PEAKIIUSI C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYE€HHUS BEIIECTB W HMX TMPEBpaIllCHU: MPOBEICHHE, HAOJIIOJACHUE U OIHCAHUE
JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCIEHWE 3TaHOJa
okcugom wmeau(ll)), mMHOTOATOMHBIX CHUPTOB (B3auMoneicTBue TimiepuHa ¢ Tuapokcugom wmeau(ll)), ampaerumon
(oxucneHre amMmMuayHbIM pacTBopoM okcuna cepedpa(l) u rugpoxcunom menu(ll), B3aumopaeiicTBre Kpaxmasnaa C HUOJOM),
MPOBEJICHUE MPAKTUUECKONU PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

PacuérHble 3anaum.

Brruucienus mo ypaBHEHUIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WU MPOTYyKTa
PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WU MPOTYKTOB PEAKIINN).

A3zoTcoaeprkalue OpraHu4eckue COeIMHEeHHUS.

AMMWHOKHUCIIOTHI KaKk aM(pOTEpHbIE OpraHuYeckue coeuHeHus. Gu3ndeckre 1 XMMUUECKHUE CBOMCTBA aMUHOKHCIIOT (Ha
npuMepe ruiuHa). buogornueckoe 3HaueHNUE aMUHOKUCIOT. [lenTuabt.

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



DKCneprUMEHTAIbHBIE METO/bl U3YYEHUS BEIECTB U UX MPEBpAIEHUN: HAOMIOJCHUE U ONMUCAHUE TIEMOHCTPAIIMOHHBIX
OTIBITOB: JICHATYypaIis OCIKOB MPU HarPEBaHUH, [IBETHHIC PEAKIIH OCITKOB.

BrbicokoMoieKkyJIsIpHbIE COeTMHEHUST

OcCHOBHBIE TIOHSTHSI XMMHH BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMEp, MOJIUMEp, CTPYKTYPHOE 3BEHO, CTEIEHb
MOJIMMEPHU3ALNK, CPEIHssl MoJeKyispHas Macca. OCHOBHbIE METOJBI CHHTE3a BBICOKOMOJICKYJSPHBIX COCIMHEHHA —
MOJIMMEPHU3AITUS U TOJTUKOH/ICHCAITHUS.

DKCHepUMEHTATBHBIE METOIbI M3YYCHHS BEIICCTB W WX IPEBpAICHUI: O3HAaKOMJICHHE C 0o0pasmamMu MPUPOIHBIX U
HMCKYCCTBEHHBIX BOJIOKOH, TUTACTMACC, KAYIyKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanuss MeXIpeAMETHBIX CBSI3eM NpPH W3YYEHUU OpraHuyeckod xumuu B 10 Kjacce OCYIIECTBISETCS dYepes
WCITOJIB30BaHNE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH, TaK W MOHSATHN, SBISIOMUXCS CHUCTEMHBIMH IS OTIACITHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHATHUS: SIBJICHHWE, HAy4HBIH (DAaKT, TUIIOTE3a, 3aKOH, TEOpWsI, aHalu3, CHUHTE3,
KJaccuukanus, nepuoIudYHOCTh, HAOII0IEHNEe, U3MEPEHNE, IKCIIEPUMEHT, MOJICTTUPOBAHHE.

duzuka: MaTepusi, SHEPIHs, Macca, aToM, JIEKTPOH, MOJIEKyJa, SJHEPTEeTUUYECKUN ypOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, (U3NUECKHUE BEIMUNHBI M CIUHUIIBI X U3MEPCHHS.

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

['eorpadusi: MuHepabl, TOPHBIC TTOPOJIBI, TTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: mUIEBbIE MPOAYKTHI, OCHOBBI PAIIMOHAILHOTO TUTAHUS, MOIOIINE CPEICTBa, JIEKAPCTBEHHBIE W
KOCMETHYECKHE MperapaThl, MaTepHaIbl U3 HCKYCCTBCHHBIX M CHHTCTHYECCKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopeanecmle OCHOBbI XHMHUH



XUMHUYECKHUM dJIeMEeHT. ATOM. Sapo atroMa, M30TOIBI. DJIeKTPOHHAsT 000I0UKa. DHEPreTUYCCKUE YPOBHHM, IMOTyPOBHHU.
ATtomHBIE opOuTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH paclpeaesiCHUs] AICKTPOHOB 0 OPOUTAISIM B aToMax 3JEMEHTOB
MEePBBIX YETHIPEX MEPHUOA0B. DIIEKTPOHHAS KOH(PHUTYpaIIHsi aTOMOB.

ITepponnueckuii 3akoH u Ilepumoamdeckas cucrema xumuueckux d3memMeHtoB JI. M. Menaeneea. CBs3b
IIEPUOANYECKOr0 3aKoHa U lleproanueckon cucteMbl XUMHUYECKUX 3eMeHToB /. M. MenaeneeBa ¢ COBpEMEHHOU TEOPUEH
CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX DJIEMEHTOB M 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX
BEWIECTB MO IPyIaM U NepuoaaM. 3Ha4YCHHE IEPUOJNYECKOTO 3aKOHA B PA3BUTHUU HAYKHU.

CrpoeHue BelecTBa. XUMHUUECKas CBA3b. BUIbI XMMUUYECKOW CBSI3M (KOBaJEHTHAs HEMOJISIpHAs U MOJIApHAs, MOHHAs,
MeTayuimueckas). MexaHu3mbl 00pa3oBaHUs KOBAJICHTHOW XUMUYECKOW CBsi3W (OOMEHHBIA U JIOHOPHO-aKIENTOPHBIN).
BonoponHas cBs3b. BaleHTHOCT. DNE€KTpOOTpUIATENBLHOCTh. CTeNeHb OKUCICHUS. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MONEKYJISIPHOTO W HEMOJICKYJSIDHOTO CTPOCHMS. 3aKOH IIOCTOSHCTBA COCTaBa BEHIECTBA. [UIIbI
KPUCTAIUTMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTALUIMYECKON PEIIETKH.

[TonsiTue 0 qucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUIHBIE pacTBOPBI. MaccoBas 107151 BEMIECTBA B PaCTBOPE.

Knaccudukanus Heoprannueckux coenuHeHuil. HomeHkiaTypa HeopraHuyecKMx BeIIecTB. [ eHeThueckas CBS3b
HEOPraHMYECKUX BELIECTB, IPUHALICKAIUX K PA3JIUYHBIM KJIaccaM.

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

CkopocTh peakimu, €€ 3aBUCUMOCTh OT pasiuyHbIX ¢akTopoB. OOpatuMble peakiMu. XHWMHUUYECKOE pPaBHOBECHE.
@DakTOpPHI, BIUSAIOLIME HA COCTOSTHHE XUMUYeCKOro paBHoBecus. [Ipunuun Jle [lartense.

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

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OKCnepUMEHTAIbHBIE METOJbl W3YYCHHS BEIIECTB W WX MpeBpalieHuil: aemoHcrpaius Ttadmui «llepuomnyeckas
cuctemMa xumuueckux ayemeHtoB JI. . MenneneeBa», u3yueHrue Mmojenield KPUCTALTUYECKUX PEHIETOK, HAOIIOJEHUE U
OTMCaHUE JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCHIA BOJIOPO/ia B MIPUCYTCTBUM KaTaau3aTopa,



OTIPENICJICHHE Cpellbl PACTBOPOB BEIIECTB C IOMOIIBI0 YHHUBEPCAIBHOTO HMHAMKATOpPA, PEAKIIMM HOHHOTO OOMEHa),
MIPOBEICHHE MPAKTHUECKOU paboThl « Bimsiaue pa3nunyHbiX (haKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUN.

Pacuétnbie 3amaun.

PacyéTel 110 ypaBHEHUSIM XUMUYECKUX PEAKIIHM, B TOM YUCIIE TEPMOXUMUUYECKHUE PACUETHI, PACUEThI C UCIIOJIb30BAHUEM
MOHATHSL «MACCOBasl JA0JISI BEILIECTBAY.

Heoprannyeckasi xumus

Hemeramnel. [lomoxenne HemeramnoB B Ilepumogmueckoit cucrteme xumuueckux aneMeHToB [[. M. MenpeneeBa u
OCOOCHHOCTH CTpOoeHHUsI aTOMOB. du3nueckue CBOWCTBA HEMETAJJIOB. AJUIOTPOINHUS HEMETAIOB (Ha MPUMEPE KUCIOPOa,
cepsl, pocdopa u yriieposa).

XHUMHUYECKHE CBOMCTBAa BAXKHEHIIIMX HEMETA/UIOB (TajJoreHOB, cephl, a30Ta, docdopa, yriepoaa U KpPeMHHUS) U UX
coeIMHEHUN (OKCHUI0B, KUCTIOPOCOACPIKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHU ).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEAUHECHUH.

Mertamnbl. Ilonoxenne wmerawuioB B Ilepuonnueckoin cucreme xumuueckux snemeHtoB [l WM. Mengeneena.
OcoOEHHOCTH CTPOCHHUS DJEKTPOHHBIX 000J0YeK aToMOB MeTauioB. OOmme ¢usndeckue cBoiicTBa MeTamioB. CriiaBbl
METAIJIOB. DJIEKTPOXUMHUUECKUN P HAMIPSYKEHU METAJIOB.

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

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

DKCIEpUMEHTAIbHBIE METOJIbl M3YyUYEHUS] BEIIECTB U MX NPEBpAIICHUN: U3YUYEHUE KOJUIEKIHMH «MeTaibl U CIUIaBbD»,
00pa3IoB HEMETAUIOB, PEIICHHE HSKCIICPUMEHTANBHBIX 3aJ1ad, HAOMIOJACHHE M OIHMCAaHHWE JACMOHCTPAIIMOHHBIX H
J1a00pATOPHBIX OMBITOB (B3aUMOJIEHCTBHUE THAPOKCHIA ATFOMUHUS C PACTBOPAMHU KHUCIIOT U IIEJI0YeH, KAYECTBEHHBIC peaKIuu
Ha KaTUOHBI METAJIJIOB).

Pacuérnbie 3amaun.

Pacuéter Macchl BemecTBa win 00bEMa Ta30B MO MU3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WM 00BEMY OJHOTO M3
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 MHUpE BEIIECTB M MaTEPUAJIOB: BAKHEHIIKME CTPOUTENIbHBIE MaTE€pUAIIbl, KOHCTPYKIIMOHHBIE MaTEpUAIIbI,
KpacKH, CTEKJIO, KepaMHUKa, MaTepHaIIbl ISl JICKTPOHUKH, HAHOMATEepHUAJIbl, OpraHUYeCKrue 1 MUHEPAJIbHBIC YI00pEHHUS.

Xumusg ¥ 30pOBbE 4YEJIOBEKAa: IpaBUJia HCIOJb30BAaHUS JICKAPCTBEHHBIX MpernapaToB, IpaBujia 0e30MacHOro
HCIIOJIB30BaHUs MPENapaToB OLITOBON XMMHUU B MOBCEHEBHOMN KU3HHU.

MexnpeaMeTHbIE CBA3U.

Peanuzanust MeXIpeIMETHBIX CBI3eH MpH M3YYeHUU OOIel U HeopraHndeckor xumuu B 11 Kiacce ocymiecTBiaseTcs
yepe3 MCMOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U TOHSITUH, SBISIIOIIUXCA CUCTEMHBIMHU IS
OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAay4yHbId (hakT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3, CUHTE3, KilacCUuUKaIus,
MIepUOANIHOCTh, HAOIOJCHNE, SKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEPEHHUE, SBJICHHE.

dusznka: MaTepus, SHEPrus, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PAJUOAKTUBHOCTh, MOJEKYJIA,
SHEPreTUYECKUI YPOBEHB, BEIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKHE BETUYMHBI U €IUHULIBI UX
W3MEpPEHUS, CKOPOCTb.

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

['eorpadusi: MuHepabl, TOPHBIC TTOPOJIBI, TTOJIE3HBIE UCKOTTAEMbIE, TOTUTUBO, PECYPCHI.

TexHonmorusi: XUMHUYECKas MPOMBIINUIEHHOCTh, METAUTYPTHsi, MPOU3BOJICTBO  CTPOUTENIBHBIX  MaTEpHUAIOB,
CEITLCKOXO3SIMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIILUICHHOCTh, (hapMalleBTUYECKAsT MTPOMBIILICHHOCTh, MPOU3BOICTBO
KOCMETHYECKUX IMPENaparoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEPUATIOB, JJECKTPOHHAS  IPOMBILIJIEHHOCTD,
HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM M MpeAMETHbIM). HayuHO-mMeTonuyeckod OCHOBOHM Juisi pa3paboTKH
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MIPOrPAMM CpEIHEro oOmiero oOopa3oBaHUs SIBISETCS CUCTEMHO-ACSTEIbHOCTHBIM
MTOJXOI.

B coOTBEeTCTBHM C CHCTEMHO-ICATEIBHOCTHBIM NOAXOJIOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS
npeaMeTa « XMMUs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BBIJCICHBI CIEIYIONIUE COCTABIISIIOIIIE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHMCKON Tpa)KTaHCKOHW HJECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOTIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUCHHUIO;

1[eJICHANPABJIICHHOE Pa3BUTUE BHYTPEHHUX YOCXKACHUMN JIMUHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH U UCTOPUUECKUX
TpaguIuii 0a30BO HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCHM JEATEIHLHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIITUMHU 1IEJIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHus;

HaJIMyue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHs» JOCTUTalOTCs B €IUHCTBE Y4E€OHOW M BOCHUTATEIHHOM
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKUMH, COLMOKYJBTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU WU
ujealaMi POCCHUICKOTO TPaKJAHCKOTO OOIIeCcTBa, MPUHATHIMEU B OOIIECTBE HOPMAMU U TIPABWJIAMH TIOBEJICHUS,
CITIOCOOCTBYIOIIUMHU MPOIIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS INYHOCTH 00YUYaIOIINXCS.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN ACSITEIILHOCTH 00YJArOIIUXCsI 0 Peaiu3allii IPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

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



MPECTABICHUS O COLMATIBHBIX HOpMaXxX M MpaBUiaX MEKJIMYHOCTHBIX OTHOLICHUM B KOJJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATEIHHOCTH TMPH CO3AAHUM YYCOHBIX MPOCKTOB, PEIICHUH yYEOHBIX H
MO3HABATENbHBIX 3aJ1a4, BBITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY U apTYMEHTHI APYTUX MPHU aHAIU3€ Pa3TUUHBIX
BUJIOB yUE€OHOU JIeATETbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

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

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUSI XMMHH, OCO3HAHUS TOTO, YTO
JOCTIDKEHHUSI HAyKd €CTh pe3yibTaT JUIMTENbHBIX HAOMIOJACHHUM, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX IOWCKOB,
MOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca M II03HABATEJIbHBIX MOTHBOB B MOJYYEHUH M TMOCJICAYIONIEM aHadu3e HWH(OpMaluu O MepeIOBbIX
JTOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

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

TOTOBHOCTH OIIEHMBATh CBOE MOBEJACHUE U MOCTYIKU CBOMX TOBAPHUIIEH ¢ MO3UIIMI HPAaBCTBEHHBIX U MPABOBLIX HOPM
Y OCO3HAaHHE MOCIIEICTBUI 3TUX MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MMOHWMAaHMS IIEHHOCTEN 3JI0POBOTO M Oe30macHOro olOpasa >KU3HU, HEOOXOJUMOCTH 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 HWHIUBUIYATBHOTO M KOJUIEKTHBHOTO OE30MAaCHOTO TOBEJACHUS B CHUTYaIMSX,
YTPOXKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCJICICTBUIN U HEMIPUATUS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-HCCIIEOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO IOJE3HOH,
TBOPYECKOU U IPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKH HA aKTHBHOE y4aCTHE€ B PEIICHHH MPAKTHYECKHUX 3a]1a4 COLMAIIbHON HANpPaBICHHOCTH (B paMKaxX CBOEIrO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3judyHOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HaHUI M0 XUMUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU NeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HWHAMBHUAYaJIbHON TpaeKkTopuu oOpa3oBaHusa, Oyaymieid mnpodeccun u
peanu3ali COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEH 001I1ecTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH L[EJIECO00PA3HOr0 OTHOIIEHUS K MIPUPOE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

NOHMMAaHUS TJI00AJIBHOTO XapaKTepa 3KOJIOTMYECKUX Mpo0JsieM, BIUSHUS YIKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
IIPUPOJHOM U COLIMATIBHOU CPEJIbI;

OCO3HAHMUSI HEOOXOAMMOCTH MCIOJIb30BAHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIAronpUsITHBIE YKOJIOTHYECKUE TIOCIIECTBUS MPEANTPUHIMAEMBIX ACHCTBUN U PEIOTBPAIATh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTWYECKOIO MBILUICHUS, YKOJIOTHYECKON KYJIbTYpPBI, OINbITA ACATENBHOCTH 3KOJOTHYECKON
HaIpaBJICeHHOCTH, YMEHUS PYKOBOJICTBOBAaThCS MMHU B IO3HABATENILHOM, KOMMYHUKATUBHOW W COLIMAIILHOM MPAKTUKE,
CITIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTUBOCTOSITh UJI€0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM
MPaKTUKH;

NOHUMAaHUsl cneuu@UKd XMMHUM KaK HayKd, OCO3HaHMsS €€ poyid B (OPMUPOBAHMM PAUOHAIBHOIO HAYYHOTO
MBIIIEHUS, CO3JaHUM LEJIOCTHOTO MPEJCTaBIEHUs 00 OKpY)KAalOUIEM MHpPE KaK O €IWHCTBE NPUPOAbI U YEJIOBEKa, B
MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuu MpoOdIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS,



yOexXAEHHOCTH B 0CO0OH 3HAYMMOCTM XHWMHUHU [UJIsI COBPEMEHHOM IUBWIM3AIMH: B €€ TyMaHUCTHYECKON
HaNpaBJICHHOCTH U Ba)XHOW POJIM B CO3JAaHMM HOBOW 0a3bl MaTepHAIbHON KYyJIbTYPHI, PEIICHUHU TIO0ANBHBIX MPOOIeM
YCTOWYMBOTO Pa3BHUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPTeTUUYECKOHN, 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: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHUSA, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJNb30BaTh MOJyYaeMble 3HAHMS Ul aHajdu3a U OOBSICHEHUS SIBICHHUI OKPY’KAIOIIEro MUpa H
OPOUCXOASAIIUX B HEM H3MEHEHMH, YMEHHUs JeJaTb OOOCHOBAHHBIE 3aKIIOUEHHS Ha OCHOBE Hay4HBIX (DaKTOB H
VMMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHUs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTH CaMOCTOSITEIbHO MCHOJIb30BaTh XUMUYECKUE 3HAHUS JUJIS pELIeHUs] TPOOJIEM B pealibHbIX KM3HEHHBIX
CUTYyalusX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHNIO, K aKTUBHOMY MOJIyUYE€HUIO HOBBIX
3HAHUW IO XUMHUH B COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTSIIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

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

3HauMMble JUIsi  (OPMHUPOBAHUS MHUPOBO33PEHHS OOYyHAIOMIMXCS MEXIMCIMIUIMHAPHBIE (MEXKIPEIMETHBIC)
oOllleHayYHbIE TOHATHS, OTpPaXAIOUIME IEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa M CHEUU(PUKY METOJIOB MO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPrusi, SBJICHUE, MPOLECC, CUCTEMa, Hay4yHBIH (akKT,
NPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCle0BaHNe, HAOIIOAeHHE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHUE);

yYHUBEpCalbHble y4yeOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHBHBIC), OOECIEUMBAIOIINE
dbopmupoBaHUe PYHKIIMOHAIIBHOM TPAMOTHOCTH U COITUATILHON KOMITIETEHIIUN 00YUYarOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXAMCIHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
yHHUBEpCaJbHbIC yUeOHbIE NeUCTBUS B TO3HABATEILHOM U COIIMAIbHOM MPaKTUKE.



MertanpenMeTHbpIe  pe3yJdbTaThl  OTPAKAIOT  OBJAJCHUE YHUBEPCAJIBHBIMH  YYEOHBIMH  TIO3HABaTEIHHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSAIMM:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITETILHO (hOPMYJIMPOBAThH M aKTyaJU3UPOBaTh MPoOIeMy, BCECTOPOHHE €€ pacCMaTpUBATh;

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

MCIMOJIb30BaTh TMPH OCBOCHUHM 3HAHWM MPUEMBI JIOTMUYECKOTO MBIIIICHUS — BBIJACIATh XapaKTEpHBIC IPHU3HAKU
MOHSATUM M YCTAHABJIMBATh HMX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHS JJIs OOBSICHEHHUS OTIACIbHBIX
(haKTOB U SIBJICHHI;

BBIOMpATh OCHOBAHUS M KPUTEPUU IS KJIaCCU(DUKAIIUU BEIIECTB U XMMUYECKUX PEaKIUM;

YCTaHABJIMBATh MPUYNHHO-CJICJCTBEHHBIC CBSI3U MEXKY U3y4aeMbIMU SIBIICHUSIMU,

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 10 AHAJOTHH), BBISABIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHUS,

MPUMEHSIThH B MIPOIIECCE MO3HAHUSI, UCTIOIB3YyEeMbI€ B XUMHUHU CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, TPEOOPa30BBIBATh
MOJIE/IbHBIE TIPEJCTABICHUS] — XUMHUUYECKUW 3HaK (CMMBOJI) dJIEMEHTa, XUMUYecKas (popMyra, ypaBHEHHE XUMHUUYECKOU
peakiuyu — MpU PEIICHUH YYEOHBIX IMO3HABATENIPHBIX M NPAKTUUECKUX 3ajad, MPUMEHSATh Ha3BaHHbIE MOJICIbHBIC
MIPEJICTaBJACHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOT'O MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIUH;

dbopmynupoBaTh LEJIM U 3aJa4M  HUCCJICIOBAHMS, MCIOJB30BaTh IOCTABJICHHBIE M  CAMOCTOSITEIBHO
chopmyIupOBaHHBIC BOMPOCHI B KaU€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI JIJ1s1 (JOPMHUPOBAHUS TUIIOTE3HI 110 TPOBEPKE
MPaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUSA W NPOBEACHUS  YYECHUUYECKUX  DKCIIEPUMEHTOB,
COBEpIIEHCTBOBaTh YMEHMsS HaOJI0JaTh 3a XOJOM IIPOIECCa, CaMOCTOATEIHLHO MPOTHO3UPOBATH €ro pe3yJibTar,
dbopmynupoBath 000OIIEHNUS ¥ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTU pE3YyJbTAaTOB UCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O TIPOJICTAHHOM paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIEIOBATEIbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSABISATH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHCKY METOJOB PELIEHUs MPaKTUYECKHUX 3a]ad, MPUMEHEHHUIO Pa3IMYHbIX METO/OB
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 HEMPOTUBOPEUHBOCTD;

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

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX
CUCTEM;

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

UCIOJIb30BaTh HAyYHBIH $A3BIK B KadecTBE CpPEJICTBAa Mpu padboTe ¢ XHUMUYECKOM uHpopManueil: MNpUMEHSThH
MEXIpeIMeTHbIE ((PU3NUECKIE U MAaTEMaTHUYECKUE) 3HAKH U CUMBOJIbI, POpMYJibl, a00peBUATypbl, HOMEHKIATYPY;

UCITI0JIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJAaeMOM TeMbl B XOJA€ JAuajiora W/WiIM JUCKYCCUH, BBICKa3blBaTh HJIEH,
(bopMyIUpOBaTh CBOM MPEJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHON 3a1auu;

BBICTYNAaTh C TNpPE3EHTAlUEeN pe3ybTaTOB IO3HABATEIBHOW MAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITENIbHO WIIU
COBMECTHO CO CBEPCTHHKAMHU IMPHU BBIOJIHEHUH XUMHUYECKOTO HKCIIEPUMEHTA, MPAaKTUYECKOM pabOThl MO MCCIEI0BAHUIO
CBOICTB M3y4aeMbIX BEIIECTB, pealn3alii y4eOHOro MpoeKkTa U (pOpMyIHUpOBaTH BEIBOMBI MO pe3yIbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUM IMyTEM COTJIACOBAHUS MTO3UIIUH B X0/1€ 00CYX/IeHUSI 1 OOMEHa MHEHUSMU.

OByaeHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBAThH U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO ACSTEIBHOCTD, ONIpeesssa e€ el 1 3a/1auH,
KOHTPOJUPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBAThH MpejiaraeMblii alropuTt™m ACHCTBUN MPU BHINOJIHEHUU



y4eOHBIX M HCCIEIOBATENbCKUX 3aJ]1a4, BbIOMpaTh Hanbosiee 3PQPEKTUBHBIN CIIOCOO MX PELICHUS C YYETOM MOTYUCHHS
HOBBIX 3HaHHMU O BEIIECTBAX U XMMUYECKUX PEAKLUAX;
OCYLIECTBIIATH CAMOKOHTPOJIb CBOEH NEATEIbHOCTH HA OCHOBE CaMOAaHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHudecKkasi XuMUs OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIU
XUMHUU B TO3HAHUM SIBJICHUN TPUPOJABI, B (DOPMUPOBAHUM MBIIIJICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHATHHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEHICHUsI MPAKTUYECKUX 3a7a4 U IKOJOTHUYECKH 0OOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIaJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPAsi BKIIOYAET: OCHOBOIOJATAIOIINE OHATUS (XUMUYECKHUM 3JIEMEHT,
aToM, DJIGKTpOHHAs O00O0JI0YKa aTroMa, MOJEKyla, BaJeHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, XHUMHYECKasi CBS3b,
cTpyKTypHas popmyna (pa3BépHyTas U COKpamiéHHas), MOJb, MOJISIPHAs Macca, MOJISIPHBIM O0BEM, YIIEPOIHBIN CKEJIET,
byHKIIMOHANBHAS TPYMIa, paauKall, U30MEPUS, U30MEPbHI, TOMOJIOTHYECKHUM Psii, TOMOJIOTH, YIIE€BOJOPOIbI, KUCIOPO U
a30TCOJIEpKAIlNEe COCAUHEHUSI, MOHOMEP, TTOJIMMEDP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U
3aKOHBI (TEOpHUsi CTpOEHUs opraHudeckux BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHUWA SA3BIK XHWMHHU; MHPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE IIOHUMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBICHUM, (DAKTOJOTHYECKUE CBEIACHUS O CBOMCTBAxX, COCTaBe, MOJIYYECHUH U
0€30MacHOM HCTOJIb30BAHUM BAKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY U MIPAKTHUUECKOM JEATETbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHUH BBIABIIATh XapaKTepHbIE TMPU3HAKK TIOHSATHUN, YCTAaHABJIMBATH HX B3aUMOCBS3b,
WCIMOJIB30BaTh COOTBETCTBYIOLIME TIOHSATHUS TIPU OIMCAHWUU COCTAaBa, CTPOCHUS W MPEBPALICHUN OPTraHUYECKUX
COCTUHECHU;

c(hOpMUPOBAHHOCTh YMEHHUH UCIIOJIb30BaTh XUMHUUYECKYI0 CHUMBOJIMKY JJISI COCTAaBJIEHUS MOJICKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (GOpMyJ OpPraHMYECKHUX BEIIECTB W YPAaBHEHHH XUMHUYECKHX PEaAKIIUH,



W3TOTABIMBATh MOJICTH MOJIEKYJT OPTaHWYECKHX BEIIECTB IS WILTIOCTPAIMA MX XUMHYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTAHABINBATh MPUHAICKHOCTh N3YUECHHBIX OPTAaHMYECKUX BEIIECTB IO X COCTABY H
CTPOCHHUIO K OINpPEAEIEHHOMY KJacCy/Tpymnne COeAUHEHUM (yriIeBOIOPOIbl, KUCIOPOJ U a30TCOAECPKAIUE COCIUHEHUS,
BBICOKOMOJIEKYJIIPHBIE COCJMHEHHUA), JaBaTh UM Ha3BaHuUs 1o cucrematudeckoi HomeHkinatype (IUPAC), a Ttaxxke
IPUBOJINUTHh TPUBHAJIbHBIC HA3BAHUS OTACIIBHBIX OPTaHMYECKUX BEIICCTB (ITHIICH, MPOMHIICH, alleTUJICH, dTHJICHTIINKOJb,
rMnepuH, ¢GeHos, (GOopMalbIeTua, aleTalnbIeTH I, MypaBbHHAS KHCIOTa, YKCYCHAas KHCJIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBas KUCIIOTa, TIII0K03a, GPYKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOpMHPOBAHHOCTh YMEHHS OMPEIEIATh BUIb XMUMUYECKOW CBSI3M B OPraHUYECKHX COCAMHEHUSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKECHHSI TEOPUH CTPOSHUS OpraHuYecKuX BemecTB A. M. bytieposa mis
0OBSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHUE, (PU3MUYECKUE U XUMUYECKHE CBOMCTBA THUIIUYHBIX
MIPEACTABUTEIICH Pa3IMUHBIX KJIACCOB OPTaHUYCCKHUX BEIIECTB (METaH, ATaH, STHJICH, IIPOIIIICH, alleTHIIeH, OyTanuen-1,3,
MeTwi0yTagaueH-1,3, OeH30J, METaHOJ], JTaHOJ, JTWICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbIeTu/l, MypaBbUHAS H
YKCyCHasl KHMCJIOTBI, TJIFOKO3a, KpaxMmaJ, IeJITI0JI03a, aMUHOYKCYCHAsT KUCJIOTa), WLTIOCTPUPOBATh TCHETHUECKYIO CBS3h
MEXIy HIMH YPaBHEHUSMH COOTBETCTBYIOITUX XUMHUYECKUX PEAKITUH C UCTIOJBb30BAHUEM CTPYKTYPHBIX (POPMYIT,

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

c(hOpPMHPOBAHHOCTh YMECHHU IMPOBOJHWTH BBIYUCICHHUS IO XUMHUYCCKUM ypaBHEHUSM (Macchl, 00béMa, KOJUYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMK M0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIINH);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CHCTEMOW 3HAHUN 00 OCHOBHBIX METOJ[aX HAYYHOTO IMO3HAHMUS, UCIIOJIb3yEeMbIX
B XMMUU TPH U3yYEHUU BEIIECTB U XUMUYECKUX SBJICHUHN (HAOIIO/IeHNEe, U3MEpPEHUEe, HKCIICPUMEHT, MOJCITUPOBAHHUE),
UCITOJIP30BaTh CHUCTEMHBIC XUMHUYECKHE 3HAHUS ISl TPUHATHS PEIICHUH B KOHKPETHBIX >KM3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX TIPUMCHCHHEM;



chOpPMHPOBAHHOCT, YMEHUW COOIOATh TMpaBUjia IOJH30BAHUS XHUMHYECKOW TOCYI0M W J1TaOOpaTOPHBIM
o0opynoBaHMEM, a TaKXKe MpaBWia OOpAIIECHUS C BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH IO BBITTOJTHCHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IIJIAHUPOBATH M BBIMOJHITH XUMHYECKUM AKCIIEPUMEHT (MPEBpAIICHUS OPraHUYECKUX
BEILIECTB IIPU HarpeBaHWHM, MOJyYCHUE dTUICHA U U3YYCHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIMM OPTraHUYECKUX BEIIECTB,
JIeHATypanus OCIKOB MPY HarpEBaHWH, I[BETHHIC PEAKITMU OCITKOB) B COOTBETCTBHUHU C MPABWJIAMH TEXHUKHA 0€30TIaCHOCTH
npu oOpalieHHH C BEHIECTBAMH H JIAOOPATOPHBIM OOOPYAOBAHHWEM, TIPEIACTABIATH pPE3YyIbTaThl XHUMHUYECKOTO
AKCTIEpUMEHTa B (popMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX PEAKIUA U (POpMyIUpOBaTh BHIBOABI HAa OCHOBE ITHX
pe3ynbTaToB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3WPOBATH XMMHUYECKYIO HWHQOpMAIUIO, TOJy4aeMyI0 U3 Pa3HBIX
MCTOYHUKOB (CpeACTBa MAacCOBOUM MH(popMalinu, UHTEpHET U IpYyTUX);

c(hOpMHPOBAHHOCTh YMEHUH COOJIO/IaTh MPaBHJIa SKOJOTUUYECKH IIEIeCO00Pa3HOTO MOBECHUS B OBITY M TPYJAOBOH
NESATEIPHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS W OKPYXKAIOIIEH NPUPOIHON Cpelbl, OCO3HABaTh OMACHOCTH
BO3JICHCTBUS Ha KUBBIC OPTaHU3MBI OIPEICIEHHBIX OpraHNYeCKUX BEIECTB, MOHMMAas cMbIci nokasatens [1/1K, moscHsITh
Ha IPUMEPax CIOoCOObI YMEHBIIIEHUS U TTPEIOTBPAIIICHHUS UX BPESIHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIsT OOYYarOIIMXCS C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBBS: YMEHHE NPUMCHSTH 3HAHUSA 00 OCHOBHBIX
JTOCTYITHBIX METO/aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUISL CIICTIBIX M CIIA0OBHUISANINX 00YUAIOIIMXCS: YMEHHUE MCIIOJIB30BaTh PelIbe(pHO-TOUCUHYIO CHCTeMy 0003HaueHui JI.
bpaiins niis 3anucu XuMHIecKux (GopMy!L.

11 KIIACC

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

c(OpPMHUPOBAHHOCTh MPEACTABICHUI: O XMMUYECKON COCTABJISIONIEH €CTECTBEHHO-HAyYHOW KapTHUHBI MHUPA, POJIU
XUMHHM B TO3HAHWUU SIBICHUN NpUPOIbl, B (HOPMHUPOBAHUM MBIIUICHUS U KYyJbTYpbl JIMYHOCTH, €€ (DYHKIHOHAIBHOM
IPaMOTHOCTH, HEOOXOAUMOM NJIsi pEelIeHUs] MPAaKTUYECKUX 3a7a4d U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS 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, MOJICKYJa, MOJIb, MOJIIPHBIA OOBEM, BAJICHTHOCTD,
ANEKTPOOTPULIATENBHOCTh, CTETIEHb OKUCIICHUS, XUMUYECKasl CBsI3b (KOBAJICHTHAs, HOHHAS, METAJNIMYECKasi, BOJIOPOIHAs),
KpUCTAJUTNYECKasT PEIIETKA, TUIbl XUMHUYECKUX PEAKLUM, pACTBOP, SJIEKTPOJIUTHI, HEAJIEKTPOJUTHI, IEKTPOJIUTHUECKAS
JUCCOIMAIINS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKOW pEaKIUU, XUMUYECKOE PaBHOBECHE); TECOPUU U
3aKOHBI (TEOpHUs FAEKTPOIUTUUECKON NUCCOLMAIUU, nepuoauyeckuii 3akoH . V1. MenaeneeBa, 3aKOH COXpaHEHUSI MACChI
BEILIECTB, 3aKOH COXPAHCHUS W MPEBPAIICHUS YHEPTUM MPU XUMHUYECKUX PEaKIMIX), 3aKOHOMEPHOCTH, CUMBOJUYECKUI
A3bIK XUMHUW, MUPOBO33PEHUECKUE 3HAHUSA, JIEKAIIUE B OCHOBE IMOHMMAaHUSA MPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKHUX
SBJICHUM, (PAKTOJIOTHYECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJYYCHUU M OE30MMaCHOM HCHOJB30BAHUM Ba)KHEHIITUX
HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOM ESITEILHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHUHN BBIABIIATh XapaKTepHbIC MPU3HAKK TOHSATUN, YCTAHABJIMBAaTh MX B3aUMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSATHS MPU ONMMCAHUN HEOPTaHUUECKUX BEIIECTB U UX MPEBPAILICHUII;

c(hOpPMHPOBAHHOCTh YMEHHUH HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY [IJIi COCTaBji€HHUS (HOPMYJ BEIIECTB U
ypaBHEHUN XMMHUUYECKHX peakiui, cucremarnueckyro HoMmeHkiarypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTIACIBHBIX
HEOPTaHUYECKUX BEHIeCTB (YrapHbIl ras, YrJeKHCJbIA ra3, aMMHak, Tami€Has W3BECTh, HEraméHas H3BECTh, MUThEBas
coJia, MUPUT U JIpyTHUe);

c(hOpMUPOBAHHOCTh YMEHHI OMNpENENsATh BaJCHTHOCTh W CTENEHb OKHUCICHUS XHUMHYECKUX JJIEMEHTOB B
COEAMHEHHUSX PA3JIUYHOTO COCTaBa, BUJ XMMHUYECKON CBS3M (KOBAJICHTHAsl, MOHHAs, METaJUIMYECKas, BOJOPOAHAs) B
COCNMHECHMSIX, THUIl KPUCTAJUIMYECKOM pEemETKM KOHKPETHOTrO BellecTBa (aToMHas, MOJEKYJIsipHasi, WOHHAas,
MeTaJlJTHYecKas ), XapakTep Cpe/ibl B BOJHBIX PaCTBOpPAaX HEOPraHUUYECKUX COCIMHEHU;

c(hOpMUPOBAHHOCTh yYMEHUM YCTaHABJIMBATh MPUHAJIC)KHOCTh HEOPTraHWYECKUX BEIIECTB MO HX COCTaBy K
ompeneaéHHOMY KJIacCy/TpyIlie COEIWHEHUN (MPOCThIE BEIIeCTBA — METAUIbl U HEMETAJUIbl, OKCHIIbI, OCHOBaHWSI,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUN PACKpPBIBATh CMBICI mepuoandeckoro 3akoHa JI. . MeHnnmeneeBa u 1eMOHCTPUPOBATh
€ro CUCTEMATU3HPYIOUTYI0, OOBSICHUTEIbHYIO U IPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUU XapaKTEPU30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB XHUMHYECKHX dJIeMEHTOB 1-4
nepuoaoB Ileproawueckolt cucreMbl xumHudeckux 3neMeHToB JI. M. MeHneneeBa, UCHONbB3ys MOHATHS «S-, P-, d-



AIIEKTPOHHBIE OPOUTATHNY», «IHEPTreTUUYECKHE YPOBHW», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHMSI CBOMCTB XMMHUYECKUX
AJIEMEHTOB M MX COEOMHEHMM IO nepuoaam u rpynmnam llepmonmueckon cucrteMbl xumudeckux snemeHtoB . U.
Menpeneesna;

C()OPMUPOBAHHOCTh YMEHMHM XapaKTepU30BaTh (OMHCHIBATh) OOIIME XHMHUYECKHME CBOWCTBA HEOPTaHUYECKUX
BEILECTB PA3JIMYHBIX KJIACCOB, IIOATBEP)KIAATh CYIIECTBOBAHUE TE€HETHMYECKOW CBS3M MEXIY HEOPraHWYECKUMH
BEILIECTBAMH C IIOMOIIBIO YPABHEHNUN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKLUN;

c(OpPMHPOBAHHOCTh YMEHUS KIIACCU(PUIIMPOBATh XUMUUYECKHE PEAKIIUU 10 PA3ITUYHBIM MIPU3HAKAM (YHUCIIy U COCTABY
pearupyomux BEIIECTB, TEIIOBOMY 3 (EKTy peakiUH, W3MEHEHUIO CTENEHEH OKMCIEHUS 3JIEMEHTOB, 0OpaTUMOCTU
peakuuy, y9acTUIO KaTajlu3aTopa);

C()OPMUPOBAHHOCTh YMEHUN COCTABJIATH YPaBHEHHUS pPEAKUUl pPAa3NUYHBIX THUIOB, TMOJHBIE U COKpAIIEHHBIE
YpaBHEHUS PeaKUnii MOHHOrO OOMEHa, yUYUTHIBAsK YCIOBHUS, IPU KOTOPBIX 3TU PEAKIUHU UAYT A0 KOHIIA;

c()OPMHPOBAHHOCTh YMEHUW MPOBOAMTH pPEAKUWHU, MOATBEPKIAIOIMINE KAYECTBEHHBI COCTaB pa3JIMYHBIX
HEOPraHUYECKUX BELIECTB, pPACIO3HABATh OMNBITHBIM IIyTEéM HMOHBI, NPUCYTCTBYIOLIME B BOAHBIX pPAacTBOpax
HEOPraHUYECKUX BEILECTB;

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

c(OpPMHPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XMMHMUYECKOW PEAKIMU OT PA3JIUYHBIX (PAKTOPOB;
XapaKTEP CMEILEHNs] XUMUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHEro Bo3aencTBus (npuHuui Jle [latense);

C()OPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb XMMHUYECKUE TIPOILECCHI, JEKAIIMe B OCHOBE IPOMBIIUIEHHOTO
MOJIYYeHUS] CEPHOM KHUCIIOThI, aMMHAKa, a TaKke CHOPMUPOBAHHOCTh MPEACTABICHUI 00 OOLIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJIUTH BBIYUCIIEHUS C HCIOJIH30BAaHUMEM IOHSATHS «MaccoBasi JOJs BEIIECTBA B
pacTtBOpe», 00BEMHBIX OTHOILIEHUH Ta30B NMPU XUMUYECKUX PEAKIUAX, MACChl BELIECTBAa MM 00BEMA ra30B M0 U3BECTHOMY
KOJIMYECTBY BEILECTBA, MACCE UM 00BbEMY OJTHOTO U3 YUACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIIIOBOTO AP (eKTa peakui Ha
OCHOBE 3aKOHOB COXPAHEHUSI MACCHI BEIIECTB, ITPEBPAILECHNS U COXPAHEHHUS DHEPTUH;



c(hOpPMHPOBAHHOCT, YMEHUW COOMIOJATh TMpaBWiIa TIOJH30BAHMS XUMHUYECKOM TMOCYIONH U JIabOpaTOPHBIM
o0opynoBaHMEM, a TaKXe MpaBWia OOpAIIEHHS C BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIIUSMHU IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpPMHPOBAHHOCTh YMEHUW TUIAHUPOBATH M BBIMOJHATh XUMHUYECKUN HSKCHEPUMEHT (pasjioKeHHE MEepOKCHaa
BOZOpPO/Ia B NPHUCYTCTBHM KaTajld3aTopa, OIpEAeNIEHHE Cpellbl PacTBOPOB BEIIECTB C TMOMOUIBI0 YHHBEPCAIBHOTO
WHIUKATOpa, BIMSHUE Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XHMHUYECKOW pEaKIuW, pEaKkIuhu HOHHOTO OOMEHa,
KaueCTBEHHBIC PEAKITNU 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 000PYI0BAaHUEM, MPEACTABIATH PE3YIBTAThl XUMUYECKOTO SKCIIEPUMEHTA B (hOpME 3arucH
ypaBHEHUI COOTBETCTBYIOIIUX PeaAKIUi U (POPMYITHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHPOBAHHOCTh YMEHUW KPUTHYCCKH aHAJIU3UPOBATH XUMHUYECKYI0 HH(POPMAIHIO, MOJIYYaeMYI0 W3 Pa3HBIX
HMCTOYHHUKOB (CpPEJCTBA MACCOBOW KOMMYHHKAIIUU, IHTEPHET U IpYyTHUX);

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 ONPEACIICHHBIX BEIIECTB, MOHUMAas cMbIcT moka3ateis [1JIK, moscHATs Ha mpuMepax
CIOCOOBI YMEHBIIIEHUS U TTPEAOTBPAIICHUS UX BPEIHOTO BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKa,

JUIsT OOYYarOIIMXCS C OTPAaHWYEHHBIMH BO3MOXHOCTSIMHU 37I0POBBSI: YMEHHE NPUMCHSTH 3HAHUSA 00 OCHOBHBIX
JIOCTYITHBIX METOJ[aX MMO3HAHMSI BEIIECTB U XUMHUECKHUX SBJICHMUIA;

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

KPUTEPUU OLIEHUBAHMS U KPATKOE OITUCAHUE CUCTEMbI OLIEHKHM TOCTUKEHU A
OBYYAIOILIUXCS

Pe?;y.]'IBTaTBI 06quHI/I$I XUMUH OJOJIZKHBI COOTBECTCTBOBATH 06H_II/IM 3aJladyaM MpeamMeTa u Tpe6OBaHI/I$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 TEOPETUUECKUM O0O0OIIEHUSIM );

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

*II0JIHOTA (COOTBETCTBHE 00BEMY ITPOTPaMMbl U MHGOPMAIIUK YUSOHUKA).

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

CyuiecTBeHHbIE OIIMOKM CBSI3aHBl C HEJAOCTATOYHOM TINIyOMHOM W OCO3HAaHHOCTBHIO OTBETa (HAlpuUMeEp, YYEHUK
HEMPAaBWIBHO YyKa3al OCHOBHBIE TPU3HAKU T[IOHATHI, SIBJICHUM, XapaKTepHbIE CBOMCTBA BEIIECTB, HEMPABUIBHO
chopMyIUpOBaJl 3aKOH, MPABWIO U T.J. WIM YYEHUK HE CMOI MPUMEHUTh TEOPETUUYECKUE 3HAHUA IS OOBSICHEHUS U
npeACKa3aHusl SIBJICHUN, YCTAaHOBJICHUU MPUUUHHO-CIIC/ICTBEHHBIX CBS3€H, CpaBHEHUS U KIacCU(PUKALIMU SBJICHUM U T. I1.).
HecymecTBeHHbIe OMMOKN OMPEACISIIOTCS HEMOJHOTOM OTBETa (HampuMmep, yNylieHHE U3 BUJA KaKoro-imbo Hexapak-
TepHOro (pakTa NMpU ONMUCAHUM BEIECTBa, Ipoiiecca). K HUM MOXXHO OTHECTH OTOBOPKH, OINMCKHU, JTOMYIICHHBIE IO
HEBHUMATEJILHOCTU (HampuMep, Ha JBa U 00Jiee YpaBHEHUM peakivil B MOJHOM MOHHOM BHUJIE JOIYyIIEHA OJHA OIIMOKA B
0003HaYEHUH 3apsia MOHA).

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

OueHka YCTHOTO 0TBETA

Ouenka «5»:

* OTBET IIOJIHBIA U PABWIbHBIN HA OCHOBAaHUM U3YUYECHHBIX TEOPUM;

* MaTepHua U3JI0KEH B ONPEICIICHHON JIOTHYECKOM MOCIEI0BATEIbHOCTH, JIUTEPATYPHBIM SI3BIKOM;

* OTBET CAMOCTOSITEIIbHBIM.

Ouenka «4»:

* OTBET MOJIHBIM U NTPABWJIBHBIA HA OCHOBAHUY U3YUYEHHBIX TEOPHUIL;

* MaTepHuas U3JI0KEH B ONPEACICHHOMN JTOTHUECKOM MOCIIeI0BATEILHOCTH, MIPU STOM JIOMYIIEHBI JBE-TPU HECYIIIECTBEHHBIE
OIIMOKH, UCTIPABIICHHBIC 110 TPEOOBAHUIO YUUTEIIS.

Ouenka «3»:

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

Ouenka «2»:

* IpU OTBETE OOHAPYKEHO HEMOHMMAHHUE YYaIIUMCSI OCHOBHOTO COJEp>KaHUS y4eOHOTO Marepuasa 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 HAOJIOJECHUS 32 YUAIIUMUCS U MUCbMEHHOTO OTYETa 3a paldoTy.

Ouenka «5»:

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

* HKCIIEPUMEHT OCYIIECTBJICH IO IJIaHy C YYETOM TEXHUKU 0€30MacHOCTU U MPaBUJl padOTHI C BEIIECTBAMU U 000pYy10Ba-
HUCM;

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

Ouenka «4»:

* paboTa BBHITIOJIHCHA MPABWIIBHO, C/ICTaHbI MPABHIIbHBIC HAOIIOICHNS M BBIBOBI, HO MPH STOM JKCIIEPUMEHT MIPOBE/ICH HE
MIOJTHOCTBIO WJTH JOIYIICHBI HECYIIECTBEHHBIC OIMOKHU B pabOTe C BEIECTBAMU U 000pyI0BaHUEM

Ounenka «3»:

* paboTa BBITIOJIHEHA MPABUIILHO HE MEHEEe YeM HArOJOBUHY WM JOMYIIEHA CYIIEeCTBEHHAs ONTHOKA B X0J1€ IKCIIEPUMEHTA,
B 00BsICHEHUH, B 0GOpMIIEHUH PabOThI, B COOJIIOACHUM MPABWJI TEXHUKH OE30MACHOCTH MpHU paboTe C BEIIECTBAMH H
o0opyI0BaHHWEM, KOTOpasi MCHPABISETCS MO TPEOOBAHHIO yUUTEIS.

Ouenka «2»:

* JIOMYIIEHBI JBe (1 0oJiee) CYIIECTBEHHbIE OIMOKU B XOJI€ DKCIIEPUMEHTA, B 00BsICHEHUH, B 0hopMileHUH PabOThI, B CO-
OJIFOZICHUY TIPABHJI TEXHUKHU O€30MaCHOCTH TMPH paboTe ¢ BelecTBaMH U 00OpYA0BAaHHUEM, KOTOPBIC YUAlTUNUCS HE MOXKET
UCITPaBUTH JaKe IO TPEOOBAHUIO YIUTEISI.

Ouenka «1»:

* paboTa HE BBITIOJIHECHA, Y YYAIIET0CsS OTCYTCTBYIOT IKCIIEPUMEHTAILHBIC YMCHHUS.

OueHKa YMEeHUI peliaTh IKCIEePUMEHTAIbHbIE 3212491

Ouenka «5»:

* [JTaH PEIICHUS COCTABJICH NIPABUIIBHO;

* MPABWJILHO OCYIIECTBIJICH MOJ00P XUMHUECKIX PEAKTUBOB U 000PYI0BAHNUS;

* IAHO TIOJTHOE OOBSICHEHUE U CHIETIAHBI BBIBOIBI.

Ouenka «4»:




* [UIaH PEILICHUS COCTABJIEH MPABUIIBHO;
* MPABUJIBHO OCYIIECTBJICH IMOJ00p XHMHUUYECKHX PEaAKTHBOM M 0OOpYyIOBaHHUS, IPU ITOM JIOMYIICHO HE Oojiee ABYX
HECYIIECTBEHHBIX OITMOOK B OOBSICHEHUH U BBIBOJAX.

Ounenka «3»:

* [UTaH PEILICHUs COCTABJICH MTPABUIILHO;

*IIPABUJILHO OCYIIECTBJEH MOJ00P XMMHUYECKHX PEAKTHUBOB U OOOPYJOBaHMS, HO JONMYIIEHA CYIICCTBEHHas OlIMOKa 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 PACCYXXJCHUH U PEIICHUH HET OIMOO0K, 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 OIITHOOK.

Ounenka «3»:

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

Onenka «2»:

*MMEIOTCS CYIIECTBEHHBIC OITMOKU B JIOTHYECKOM PACCYKJACHUHU 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 WJIM IOMYIIEHO He 00Jiee NBYX HECYIECTBEHHBIX OIHNOOK.

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 OINOOK.

Ounenka «1»:

*paboTa HE BHITIOTHEHA.

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

OTMmeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pabOTy KOPPEKTHUPYET MPEANICCTBYIOMNE MTPU BHICTABICHUN OTMETKH 3a YETBEPThH,
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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