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HOACHUTEJIBHAS 3AITUCKA

[IporpamMMa mo XUMHHM Ha YpOBHE cpefHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe denepasbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUH K pe3yibTaTam
OCBOCHMS (enepaabHONl 00pa3oBaTENbHOM TMporpaMmbl  cpeaHero obmero oo6pazoBanus (POIT COO),
npencTaBicHHBIX B DefepaabHOM rocynapcTBeHHOM oOpa3oBarensHoM ctangapre COO, ¢ yuérom Konnenmuu
npenojaBaHus yuyeOHoro npeamera «Xumus» B oOpa3oBaTelbHbIX opraHusauusx Poccuiickoit denepanuu,
peanu3yonmMx OCHOBHBIE 00pa30BaTeNbHBIE MPOTPaMMbI, U OCHOBHBIX MOJOXEHUH «CTpaTreruu pa3BUTHS
Bocriutanusi B Poccuiickoit ®enepanmu Ha mepuoxa a0 2025 roma» (Pacnopspokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MmoOAX0A0B K pa3paboTKe MporpamMmbl IO XUMHUH, K OINpPEAETICHHIO0 OOIIel cTparerud OOydeHus,
BOCIIUTAHMS U Pa3BUTHA OOyUArOMIMXCS CpelcTBaMM ydeOHoro mpeamera «Xumus» anst 10—-11 kmaccoB Ha
0a30BOM ypOBHE cocTaBwIMd KoHmentyaiabHble mosiokeHuss PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICIICH,
CoZIep KaHusl, pe3yabTaToOB 00y4YeHHUsI M TPeOOBAHUI K YPOBHIO TIOATOTOBKU BBIITYCKHHUKOB.

Xumuyeckoe oOpa3oBaHHE, MOJy4aeMO€ BBITYCKHHUKAMU O00I111e00pa30BaTEIbHON OpraHu3alliu, SBIseTCS
HEOThEMJIEMOM YacThl0 HUX 00pa3oBaHHOCTH. OHO CIY)KMT 3aBEpUIAlOIIMM JTallOM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOUEBBIX [IEHHOCTEH, IPUCYIIUX HEIOCTHONW CHUCTEME XMMHUECKOTO
o0pa3zoBaHMsl. DTH IIEHHOCTH KacaroTCs MO3HAHMS 3aKOHOB MTPUPOIbI, POPMHUPOBAHUST MHPOBO33PEHUS U 00LIeH
KYJIbTYpPbl YEJIOBEKAa, a TaKKe DKOJOTHYeCKH OOOCHOBAHHOTO OTHOLICHUS K CBOEMY 3JI0POBBIO M MPHUPOJHOM
cpene. Peanmusyercss xumudeckoe oOpa3oBaHHe OOyYarOIIMXCs Ha YPOBHE CpeaHero odmiero oOpa3oBaHUs
CpeIcTBaMH y4eOHOro mpenMera «XHUMHUs», COJAEpKaHUuEe U MOCTPOCHHE KOTOPOTO OMpPEEeHbl B MporpaMMe
0 XUMHH ¢ YIETOM CrielU(PUKN HAYKH XUMHH, € 3HAYCHUS B MMO3HAHUU MPUPOIBI M B MAaTCPUATBHON JKU3HH
o0miecTBa, a Takke ¢ y4y€ToM OOIMX IeNied W MPHUHIMIIOB, XapaKTePHU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpeHero oomero oopa3zoBanus B Poccuiickoit @enepanuu.

XuUMHS KakK 3JEMEHT CHUCTEMBbl €CTECTBEHHBIX HAayK WUIpaeT OCOOyI0 POJib B COBPEMEHHOH IUBWIM3AINH, B
CO3/IaHUM HOBOM 0a3bl MaTepuaabHOW KyiabTypbl. OHa BHOCUT CBOM BKJaJ B (POPMUPOBAHHE PAIIMOHAIBHOIO
HAyYHOTO MBIIUICHHUS, B CO3JaHHME IIEIOCTHOTO TMpPEACTaBICHUS 00 OKpYKalolleM MHpE KaK O €IMHCTBE
MPUPOABI U 4YelloBeKa, KoTopoe (opMHupyeTcs B XMMHM Ha OCHOBE IMOHMMAaHMs BEIIECTBEHHOI'O COCTaBa
OKPY’KaIOILIEr0 MUpPa, OCO3HAHUS B3aMMOCBSI3H MEXAY CTPOCHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU
o01acTAMU IPUMEHEHHUS.

TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMHU, XMMUs CTaja HEOThEMJIEMOW YaCThIO MUPOBOM
KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIHEIIHOIO TpyAa M KU3HM KaXJoro ujaeHa obmectBa. CoBpeMeHHas
XUMHS KaK HayKa CO3HJaTelbHasl, KaKk HayKa BBICOKMX TEXHOJIOTWW HAalpaBJieHa Ha peIIeHHE TI00aTbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHUSI UYETOBEYECTBA — CHIPHEBOM, YHEPIETHYECKOM, MHUIIEBOM, SKOJOTUYECKON
0€30IaCHOCTH U OXpaHbl 370POBBSI.

B cooTtBercTBUM ¢ OOmMMM LENSIMM U NPUHIUIAMH CpeHEero obiero oOpa3oBaHUs COAEpKaHHUE IpeaMeTa
«Xumusa» (10-11 xmaccel, 0a30BbIi YpPOBEHb H3Y4YCHHs]) OpPHEHTUPOBAHO TMPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TOJATOTOBKY OOYYaIOIIMXCS, HEOOXOAUMYIO WM JUIsI BBIPAaOOTKA MHPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIEIIHOTO BKIIOYCHHSI B KU3Hb COLIMYMa, TPOJOHKEHHUST 00pa30BaHUs B PA3UYHBIX 00IACTSIX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBngmuMy mpeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «Opranuueckas xuMmus» u «OOmas u
HEOpraHuyecKas XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAYKHU:
CHUCTeMa 3HAHUU MO HEOPTaHWYECKOW XMMHHU (C BKJIIOYCHHEM 3HAHUN W3 OOIIed XWMHU) U OpraHUYecKOn
xumun. dopMmupoBaHHe AAHHON CUCTEMBI 3HAHUM NpPU HM3YyYEHUHM MpeaMeTa oOecrnedyuBaeT BO3MOXKHOCTD
paccMOTPEHHsI BCEro MHOT000pasus BEIIECTB Ha OCHOBE OOLIMX MOHATHI, 3aKOHOB U TEOPUIl XUMHHU.
CtpykTypa coaepxkanusi KypcoB — «Opranuwdeckas xumusi» u «OOmas W HEOpPTaHWYECKas XUMUS)
chopMUpOBaHa B MPOTrpamMMe MO XUMHUHU Ha OCHOBE CHCTEMHOTO MOJX0/1a K M3YyYSHHIO YUeOHOTO Marepuala u
00yCIIOBJIEHa UCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUN Ha OMpPENENEHHBIX TEOPETUUYECKUX YpPOBHSX.
Tak, B Kypce OpraHMYeCKOW XMMHUHU BEILIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KJIACCHUECKOW TEOPUU CTPOEHHUS
OpPraHMYECKUX COEAMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKHUX M BJIEKTPOHHBIX TMPEACTABICHUN O
cTpoeHuu BemecTB. CBefieHns: 00 U3y4aeMbIX B Kypce BELIECTBAX JAI0TCS B PA3BUTUHU — OT YIJIEBOJOPOJOB JI0
CIIO)KHBIX OHMOJIOTMYECKH AaKTHBHBIX COEAMHEHHH. B Kypce opraHnyeckoil XMUMHHU TOJIY4alOT pa3BUTHE
chOpMUPOBAHHBIE Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHHsS [EPBOHAYAIILHBIE TMPEACTABICHUS O
XUMHUYECKON CBS3U, KJIacCU(UKAIIMOHHBIX TMPU3HAKaX BEIIECTB, 3aBHCHUMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHUS, 0 XMMHUYECKOUN peaKinu.



[To HOBBIM YTJIOM 3peHHs B MpeaMmere «XHUMus» 0a30BOr0 ypOBHS pacCMaTpPUBACTCS M3YYEHHBIH Ha ypOBHE
OCHOBHOTO 00mIero oOpa3oBaHHsl TEOPETHUECKU Marephal U (aKTOJIOTHUYECKUE CBEIEHUS O BEIIECTBAX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HeopraHuueckas XUMHs» O0ydaronmMcs
MIPEIOCTABIIAETCS BO3MOXXHOCTh OCO3HAaTh 3HAYEHHE IEPHUOJUYECKOrO0 3aKOHA C OOILIETEOPETHUECKUX HU
METOAOJIOTUYECKUX MO3UIMKA, TIy0Ke IMOHATh HMCTOPUYECKOE H3MEHEHHWE (YHKIMH STOro 3aKOHAa — OT
00001I1aroIIIeH 10 00BACHSIONICH M MPOrHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaKHEHIIUX BEUIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U IPUMEHEHUH, a TAK¥Ke
0 XMMHYECKHX PEeaKlUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX MpOTeKaHus JomoiHserca B Kypcax 10 m 11
KJIACCOB 3JIEMEHTAaMH COJIEP)KaHUs, UMEIOIUMHU KYyJIbTYpPOJOTHYECKUI U NMPUKIAJAHON XapakTep. JTU 3HAHMS
CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMUHU C APYTUMHU HAyKaMH, PaCKpbIBaOT €€ poJib B IO3HABATEIHHON
U MPAKTUYECKOW AESITEIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHS K IIPOLIECCY TBOPYECTBA B
o0JacTd TEOpPUM U MPAKTUUYECKUX MPUIOKEHUH XHUMHH, [OMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B
OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpOOJeMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIHBATH
MH(OPMALIHUIO ¥ IPUMEHSATH €€ [Tl TIOTIOJIHEHUS 3HAHUM, PEIIeHNs UHTEUIEKTYaIbHbBIX U 9KCIEPUMEHTAIbHBIX
HCCIIEIOBATENbCKUX 3a/1a4. B 1enoM coaepkaHue yueOHOro mpeamera «XHUMHsS» JTaHHOTO YPOBHS M3YUYEHHS
OpUEHTHUPOBAHO Ha (opmupoBaHHe Yy OOYYAIOIIMXCS MHUPOBO33PEHUYECKOW OCHOBBI il MOHUMAaHUA
bmnocopcknx wIeH, TaKMX Kak: MaTepUalbHOE EIUHCTBO HEOPTaHMYECKOT0 M OPraHHMYeCKOro MHpA,
00yCIIOBJICHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOCHHEM, [MO3HABAEMOCTb MPUPOIAHBIX SBICHUN MYyTEM
HKCHEPUMEHTa M PEIICHUS MPOTHBOPEUYM MEXIy HOBBIMH ()aKTaMH W TEOPETHUYECKUMH IPEINOCHUTKAMH,
OCO3HaHHUE POJU XMMHHU B PEIICHUU HKOJIOTMYECKUX MPOOIIeM, a TakKe MpodiieM cOepesKeHUsl SHEPreTHIECKIX
PECYPCOB, CBHIPbS, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mnane pemreHust 3aa4 BOCIUTAHUS, Pa3BUTUS U COIMANIM3AINUA O0YYArOMIMXCS MPUHATHIE TPOrpPaMMOM MO
XUMHH TOAXO/bI K ONPEACICHUIO COJIEpKaHUs U MOCTPOCHHUS IpeAMETa INpeaycMaTpuBaOT (HOpMHUpPOBAHUE
YHHUBEPCAIbHBIX Y4YEOHBIX JCHCTBHM, MMEIONMX 0a30BO€ 3HAUYCHHE Ui Pa3IMYHBIX BUJOB JIEATEIHHOCTH:
peuieHus mnpoOieM, Moucka, aHaiau3a U o0paboTku MHPOpMaUU, HEOOXOAUMBIX JUIsl MPUOOPETEHUs OIbITa
IIPAKTUYECKON U MCCIIEN0BATENbCKON JEATENBHOCTH, 3aHUMAIOILEN BaXKHOE MECTO B IIO3HAHUM XUMUH.

B nmpakTtuke npenojaBaHusi XMMHUU Kak Ha YPOBHE OCHOBHOI'O 0OIIEr0 00pa30BaHMsl, TaK U HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHUs, NMPHU OIpPECICHUH COAEPKATENbHON XapaKTEepUCTHKH ILeJed M3ydeHus mpeaMmera
HaIpaBJICHUEM MEPBOCTENIEHHON 3HAYMMOCTH TPAaJULMOHHO MPU3HAETCA (OPMUPOBAHHE OCHOB XMMHUYECKOU
HAyKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUYECKON JEATEIIbHOCTH YeIOBEKa M KaK OJHOrO U3
KOMITOHEHTOB MHUPOBOW KyJIbTyphl. C METOIMYECKOM TOYKM 3pEHHs TakOoW MOJXOJ K OINpENeTeHHI0 Leiel
U3YYEHHUs [IPEIMETA SBJISETCS BIIOJIHE OIPABIaHHBIM.

CornacHo JaHHOM TOYKE 3peHUs ITIAaBHBIMU LIETISIMU U3y4eHUs peaMeTa «XuMus» Ha 6azoBom yposHe (10 —11
KIJL.) SIBIISIFOTCSI:

(hopMHUpPOBAHHE CHCTEMBbl XHUMHUYECKHUX 3HAHUW KaK BaKHEWIEH COCTABIISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KJIIOUEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI M TEOPUU XHMMHU,
OCBOEHHUE f3bIKa HAyKH, YCBOEHUE U MOHUMAHHUE CYIIHOCTU JOCTYIMHBIX OOOOIIEHHH MHPOBO33PEHUECKOTO
XapakTepa, 03HaKOMJIEHHE C UICTOPUEN UX Pa3BUTHS U CTAHOBJICHMUS;

(dbopMHpOBaHNE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS BEIIECTB M XUMUYECKHX PEaKIHi,
HEOOXOAUMBIX Ui NPHOOpPETeHUsT YMEHHMH OPHUEHTHPOBATHCS B MHpE BEIIECTB MU XUMHUYECKUX SIBJICHUH,
MMEIOLIUX MECTO B MPHUPOJIE, B IPAKTHUUECKOHN 1 MOBCETHEBHOMN KU3HMU;

pa3BUTHE YMEHHUIl U CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAOJIOJEHHEM M OOBSCHEHHEM XUMHUYECKOTO
IKCIIEPUMEHTA, COOJTIOICHIEM TIPABHIT 0€30MMaCHOTO 0OpaIeHus C BEIECTBAMH.

Hapsiny ¢ aTum, copepxarenpHas XapakTepUCTHKA LeJIel U 3a/1a4 U3y4EHUs MIPEIMETa B IPOrpaMMe 110 XUMHUH
YTOYHEHa W CKOPPEKTHUPOBAaHA B COOTBETCTBUM C HOBBIMU MPUOPUTETAMH B CHUCTEME CPEIHEro OOIIEero
obpa3zoBanus. CeroHs B MpenoJaBaHUN XMMUU B OOJIbLIEH CTENEeHU OTAAETCS MPEANOoYTEeHHE MPaKTHUECKON
KOMITOHEHTE cofepxaHus o0ydyeHus, OpPUEHTUPOBAHHOI Ha MOATOTOBKY BBITYCKHHKA 00111€00pa3oBaTeNbHOM
OpraHu3aIiH, BJIAACIONIET0 HE HAOOpOM 3HAHHM, a (YHKIMOHAIHHON I'pPaMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHHSIMH aKTHUBHOTO TMOJIyYEHUs 3HAaHUN M MPUMEHEHUS UX B PEaIbHOM JKU3HU JJI PELICHUS MPAKTUYECKUX
3ajad.

B cBsizu ¢ 3THM npu M3y4yeHUU mnpeaMera «XuUMUs» JOMUHUPYIOLIEe 3HaYeHUE MPHOOPETAIOT Takhe LN U
3aJ1a4, KaK:

ajanranus o0yJaromuxcs K yCJIOBUSAM IUHAMUYHO Pa3BUBAIOLIETOCS MUpa, (GOPMUPOBAHHE UHTEIIEKTYaIbHO
pa3BUTON JIMYHOCTH, TOTOBOW K C€amMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO
IPaMOTHBIX PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHHEM;



¢dopmupoBaHrEe y 00YJaIOMUXCsl KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIETEHIMI), UMEIOIINX YHHBEPCAIbHOE
3Ha4eHUEe Ui pa3IMYHbIX BMJIOB JEATEIBHOCTH: pELIeHHs MpoOsieM, IOUCKa, aHaiau3a U o0paboTku
uHpopMaluy, HEOOXOAUMBIX JUISI IPUOOPETEHUsI ONbITa JESITEIBLHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B
IIO3HAHUU XUMUH, a TAKXKE Ul OLICHKH C MO3ULMI HKOJIOTMUECKOM 0€3011acHOCTH XapaKTepa BIUSHHS BELECTB
Y XMMHUYECKHUX MPOLIECCOB HA OPraHU3M YeJIOBEKA U IPUPOJHYIO CPENLY;

pa3sBUTHE I103HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYaJbHBIX M TBOPYECKMX CIIOCOOHOCTEH OOy4aroImmxcs:
CIIOCOOHOCTH CaMOCTOSATENBHO IMPHOOPETaTh HOBBIC 3HAHHS 0 XMMHUU B COOTBETCTBUU C IKMU3HEHHBIMU
NOTPeOHOCTSAMH, MCII0JIB30BaTh COBPEMEHHbIE HHPOPMALIMOHHbIE TEXHOJIOTUH IS ITIOMCKA U aHalIu3a y4eOHOH
Y HAYYHO-TIOMYJIIPHON MH(OPMAIIHM XMMUYECKOTO COACPIKaHUS;

(dopMHpOBaHKE U pPa3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOIO M JIOTHYECKOr0 MBIIUICHUS, HAOII01aTeIbHOCTH,
COOpaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YAaCTHOCTH, MpPH IUIAHUPOBAHUU U
IIPOBEJCHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHKE Y 00yUYarOMMXCsl YOKAEHHOCTH B TYMaHUCTUYECKON HAIPABICHHOCTH XUMUH, €€ BaXHON POJIH B
peleHNH TJI00abHBIX HPOOJEM pPALMOHAIBHOTO IPUPOJOINOIb30BaHUSA, IIOMOJIHEHUS HSHEPreTUYEeCKUX
PECYpPCOB M COXpaHEHUS MPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOrO OTHOIICHHS K
IPUPOJIE U CBOEMY 3/I0POBBIO, @ TaKXe IMPHOOPETEHHs ONbITa HCIOJIb30BAHUS IOJYYEHHBIX 3HAHUM JUIs
MPUHSATHS TPAMOTHBIX PELICHUN B CUTYalUSAX, CBSI3aHHBIX C XUMUYECKUMHU SIBIICHUSMU.

B yuebGHOM muane cpeaHero obuiero oopazoBaHus HpeaMeT «XHUMHUsS» 0a30BOI0 YpOBHS BXOAMT B COCTaB
IpeIMeTHOM 005acTH «ECTeCTBEHHO-HAYUYHbIE IPEMETBI».

OO11ee 4nciIo 4acoB, OTBEAEHHBIX Ul U3YyYEHUSI XMMHHU, HA 0a30BOM ypOBHE Cpe/iHero o0I1iero oopazoBaHus,
cocrapisieT 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henenio), B 11 kimacce — 34 gaca (1 yac B Henenio).

COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTrnueckrie OCHOBBI OPraHUYECKON XUMUU

[Ipeamer opraHnuecko XUMHUU: €€ BO3HUKHOBEHHUE, PA3BUTHE M 3HAUYECHHE B IMOJYYEHUU HOBBIX BEIIECTB U
MarepuayioB. Teopusi CTpOEHUsS OpraHUYECcKuUx coeauHeHuil A. M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHS.
CrtpykrypHble (popMysbl OpraHndecKux BellecTB. ['omonorus, nu3oMepusi. XuMU4ecKas CBsi3b B OPTaHUYECKHIX
COCIMHEHUSIX — OJIMHAPHBIE M KPATHBIC CBSI3U.

[IpencraBienne o kiaccu(UKAMM OPraHMYECKUX BelIecTB. HoMeHKIaTypa OpraHWYeCKHX COCTUHEHHM
(cuctemaTuveckasi) ¥ TPUBHAIbHBIC HA3BAHUS BAXKHEHIIINX MIPEACTABUTENCH KIIACCOB OPTaHUUYECKHUX BEIIECTB.
DKCIepUMEHTANIbHBIE METOAbl HM3y4YeHHUs BEIIECTB W WX TMPEBpallleHUi: O3HAKOMIEHHE C o0OpasinaMu
OpraHWYECKUX BEIIECTB M MaTepHalaMH Ha UX OCHOBE, MOJCIUPOBAHWE MOJEKYJ OPTraHWYECKHUX BEIIECTB,
HaONltOJICHWE U OIMCAaHUE JIEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIICHUIO OPTaHMYECKHUX BEUIECTB MPH
HarpeBaHuM (TUTaBJICHHE, OOYTIMBAHUE U TOPEHUE).

VYri1eBo10pOBI

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUN psifl. MeTaH M 3TaH — MPOCTEHIINE MPEACTABUTENIN aJTKAHOB:
(bu3nUecKre U XMMHYECKHE CBOMCTBA (peaKliy 3aMeIeHUS U TOPEHHUs ), HaX0XKJIEHUE B IPUPOJIE, IOTyYeHUE U
MIpUMEHEHNE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKUU psAA. DTHUIEH U MPONHIEH — MPOCTEUIINEe MPeICTaBUTENN
QIKEHOB: (PU3NYECKHEe M XMMHYECKHE CBOWCTBA (pEakIWH THAPUPOBAHUS, TAIOTCHUPOBAHMS, THApPATAIINU,
OKUCJICHUS U TIOJTMMEPHU3alliH ), TIOTYICHHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u MerunOyraaueH-1,3: cTpoeHue, BaKHEHIIHE XUMHUYECKHUE CBOMCTBA (peakifus
nonumepusanun). [lomyueHne CHHTETUUECKOTO KayuyyKa U Pe3UHBI.

AJKHMHBI: COCTaB M1 OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYCCKUN PsANl. ALIETUIICH — MPOCTSHIINA MPECTABUTEIh
QJIKUHOB: COCTaB, CTPOEHUE, PU3NYCCKUE U XUMUYECKHE CBOMCTBA (PEaKIMu THPUPOBAHHS, TAIIOTCHUPOBAHHUS,
ruapaTaluy, TOPeHusl ), IoJydyeHHe U IPUMEHEHHUE.

Apensl. benszon: cocraB, cTpoeHue, (pU3MYECKHEe W XUMHUYECKHE CBOWCTBA (pEaKIHWH TaJOreHUPOBAHUS W
HUTPOBaHUs), OJyYeHUE U MpUMEHeHHe. Tonyon: cocmas, cmpoenue, guaudeckue u Xumuieckue ceoucmsd
(peaxyuu 2ano2enuposanusi U HUMPOBAHUs), NoaydeHue u npumeneHue. TOKCUYHOCTh apeHOB. | eHeTHueckas
CBA3b MEXAY YTJIE€BOAOPOAaMU, IPUHAIEKAIIMMH K Pa3IUYHBIM KJIACCAM.



[TpupoaHble UCTOYHHMKM YrieBogoponoB. llpupoansiii ra3 u mnomytHele HedTsHble ra3el. Hedte u e
npoucxoxaeHne. CrmocoObl mepepaboTku HeTH: TeperoHka, KPEeKHHT (TePMUYECKUM, KaTaTUTHUYCCKUN),
nuposu3. [IpoaykTsl nepepaboTku He)TH, UX MPUMEHEHHUE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHbIH yrospb u
IPOAYKTHI €ro nepepaboTKH.

DKcrepuMEHTAIbHBIE METO/Ibl U3YUEHUS BELIECTB U UX MPEBpAIlCHUI: 03HAKOMJIEHHE ¢ 00pa3amMu I1acTMacce,
KaydyKoB M pe3uHbl, Komiekuuu «Hedtb» u «VYroib», MOAETMPOBAHME MOJIEKYJ YIJIEBOJOPOIOB U
raJOreHONPOU3BOIHBIX, IPOBEICHUE IPAKTHUECKOW PAOOTHI: MOTyYSHHE ITUIICHA U U3YYEHUE €TI0 CBOWCTB.
Pacuérhble 3a1aun.

Bbruucrienust mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00b&Ma, KOJTUYECTBA UCXOIHOTO BEIIECTBA WU
IIPOAYKTa PEaKLUU [0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJTHOI'O U3 MCXOJIHBIX BEILECTB MJIM IPOAYKTOB
peaKium).

Kucnopoaconepxkaiue opraHuueckue CoequHeHNs

[IpenenpHbIe OJHOATOMHBIE CIUPTHI. METAaHOJ M 3TAHOJN: CTPOCHHUE, (PU3NYECKHE U XMMUYECKHE CBOICTBA
(peakuyu ¢ akTHUBHBIMM METaJUIAMHU, TaJOr€HOBOAOPOAAMHM, TOpEHHE), NpuMeHeHue. BopopoaHble cBs3U
MEX/1y MOJIEKYJIaMU CIIUPTOB. JeficTBUE METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHble CHUPTHL. OTUICHIVIMKOIb M TJHUIEPUH: CTPOCHHE, (PU3NYECKHEe M XHMHUYECKHE CBOICTBa
(B3auMoIeliCTBUE CO IIETOYHBIMU METaJlJIaMH, KaUeCTBEHHAs! peakliis Ha MHOIOATOMHbIE cUpTh). [leiicTBue
Ha OpraHu3M yenoBeka. [IpuMeHeHne TaunepruHa U STUIEHTITUKOJIS.

@DeHOI: CTPOCHHE MOJICKYIBI, (DM3MYECKHEe W XUMHYECKHE CBOHCTBA. TokcmuHOCTh (peHoma. Ilpumenenwue
dbeHomna.

Anpnerunsl U kemoHnvl. DOpManbIeruy], amneTalbIeTUA: CTPOCHUE, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA
(peaxiy OKUCIIEHHs U BOCCTAHOBJICHHUSI, KAUECTBEHHbIE PEAKIIMHN), T0JIyYCHHE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeAEbHbIE KAapOOHOBBIE KHUCIOTHl. MypaBbUHAas U YKCYyCHas KHCIOTBI: CTPOEHHE,
¢usnyeckue M XMMHUYECKHE CBOWCTBA (CBOWCTBa, 0OLIMe I Kilacca KHCIOT, peakuus STepu(HKaiun),
nojiyueHue M npuMeHeHue. CTeapuHOBasi M OJEMHOBAs KHUCIOTHI KaK IMPEICTABUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbljla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JeiicTBUE.

CrnoxHble 3Qupbl Kak MPOU3BOAHbIE KAPOOHOBBIX KHUCIOT. I'maponu3 cioxHbXx 3¢gupon. Xupsl. I'maponus
*upoB. [IpuMenenue xupos. buonoruueckas posp KUpOB.

VYrneBoabl: cocTaB, KiaccuuKalus yriieBoAOB (MOHO-, JU- M mojucaxapunbl). [noko3a — mpocrediuit
MOHOCaxapu: 0COOEHHOCTH CTPOEHHs MOJEKYbl, (U3NUYECKHEe U XMMUYECKHE CBOWCTBA (B3aMMOJAEHUCTBUE C
ruapokcuaoM meau(ll), okucnenne ammuayasiM pacTBopoM okcuaa cepedpa(l), BocctaHoBieHune, OpoxeHne
TJIIOKO3bI), HAXOXKACHUE B MPUPOJE, IpUMEHEeHue, Ouonoruueckas posb. @otocunres. PpykTo3a Kak U30Mep
TJIIOKO3BI.

Kpaxman m nemnronosa kKak npupoasslie nosmmepbl. CTpoeHue Kpaxmana M Leunosiosbl. dusnueckue u
XUMHUYECKHE CBOICTBA Kpaxmaina (TUIPOIN3, KAUeCTBEHHAs! PEAKIIHs C HOI0M).

DKclepUMeHTaIbHbIE METO/Ibl M3YUYEHHUs BEIIECTB U UX MPEBPAILCHUI: POBeICHHE, HA0II0ICHHE U ONHMCaHHe
JI€EMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIMN OJHOATOMHBIX CIHPTOB (OKHUCIEHHE
sTanona okcunom meau(Il)), MHOroaToOMHBIX CIUPTOB (B3auMo/eiicTBre riulepuHa ¢ ruapokcugoM mMeau(ll)),
anpJeruioB  (OKUCIEHHEe aMMHayHbIM pacTBopoM okcuaa cepebpa(l) u  runmpokcumom  meau(Il),
B3aMMOJICHCTBHE KpaxMajia ¢ HOJIOM), MPOBEACHHE MPAaKTUYECKOH pabOTHI: CBOWCTBA pacTBOpa YKCYCHOMU
KHCIIOTBHI.

PacuérHsie 3anaun.

Bbruncnenus no ypaBHEHHMIO XMMHUYECKON peakuuu (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOTO BELIECTBAa WM
MPOAYKTa PEaKLMU MO U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJTHOTO M3 UCXOJHBIX BEIIECTB MU MPOAYKTOB
peaKIum).

A3oTcozepKale OpraHn4eckiue COeTMHEHNS.

AMHMHOKHCIIOTBl Kak aM(OTepHble OpraHuyeckue coeAuHeHus. (Du3HMuecKue M XUMHUYECKHE CBOICTBa
aMHHOKHCIIOT (Ha IpuUMepe NIMLKHA). bronornuyeckoe 3HadeHe aMUHOKUCIIOT. [lenTuel.

benku xak npuposHbIe BHICOKOMOJIEKYIApHbIE coequHeHus. [lepBuyHas, BTopUYHas U TPETUYHAs CTPYKTypa
0enKoB. XMMHUYECKUE CBOMCTBA OETIKOB: THAPOJIN3, JCHATYpalHs, KaUeCTBEHHBIC PEaKIMH Ha OCJIKH.
OKCIIepUMEHTAIbHBIE METO/Abl M3Yy4EHHMs BELIECTB M MX IMPEBpALCHUH: HaONI0eHHNe U OMNHMCaHUue
JIEMOHCTPALIMOHHBIX OIBITOB: IEHATypaIisl OCIKOB IPU HArpeBaHUH, IBETHBIE PEAKIH OCIIKOB.
BeicokomonekynspHble COeINHEHMSI




OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEIMHEHUIH: MOHOMEp, MOJMMEpP, CTPYKTYPHOE 3BEHO,
CTEIEHb MTOJIMMEPHU3ALUH, CPENHAS MOJIEKYIsIpHasd Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCIMHEHUH — ITOIMMEPU3aLUs U ITOJIMKOHICHCALIMS.

OKCIIepUMEHTAJIbHbIE METOJbl HM3YyYCHMsI BEIIECTB M HX IpeBpallleHHil: O3HaKoMJeHHe ¢ oOpa3namu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:xnpeamMeTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EH NpU M3y4EHUU OpraHuuecKkoi XuMuu B 10 Kitacce ocyIiecTBIseTCs Yepes
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHUH, TaK U MOHATUH, SBIISIOLIMXCS CUCTEMHBIMH JUIS
OTJEJIBHBIX NIPEIMETOB €CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OOu1re ecTeCTBEHHO-HAYYHbIE MTOHATHA: ABJICHHUE, HAYUYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTE3,
KJaccu(uKanus, NepuoAnIHOCTb, HAOJII0ICHNE, U3MEPEHNE, SKCIIEPUMEHT, MOJICTUPOBAHHE.

@dusuka: MaTepus, SHEPIUs, Macca, aTOM, JIEKTPOH, MOJIEKYJIA, SHEPIeTUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (PU3UYECKHE BETMYMHBI M €AMHUIBI UX U3MEPEHUSI.

buonorus: knerka, opranusm, 6uocdepa, 0OMeH BeLIECTB B OpraHusme, GoTocuHTe3, OMOI0rMUECKH aKTUBHBIE
BemiecTBa (OCIKH, YIIICBOIBI, XKUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, TIOJE3HbIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonmorus: NMUIEBbIE MPOAYKTHI, OCHOBBI PAllMOHAJIBLHOIO MUTAHWUS, MOIOIIHUE CPEACTBA, JIEKAPCTBEHHBIE U
KOCMETHYECKHE ITpenapaThl, MaTEpUaIbl U3 UCKYCCTBEHHbBIX U CUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAS XUMUA

TeopeTnueckne OCHOBbI XUMUU

XuMudeckuil sneMeHT. AToMm. Sapo aroma, M30TONBI. DJIEKTPOHHAs 000JI0UKAa. DHEPreTUYECKUEe YpPOBHH,
HOAypOBHH. ATOMHBIE oOpOHTanu, s-, P-, d- smeMeHThl. OCOOCHHOCTH pAaCIpENeCHHs 3JIEKTPOHOB IO
opOUTAISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DIEKTPOHHAS KOHPUTYpallHs aTOMOB.
Ilepuognueckuii 3axkoH u Ileproguueckas cucrema xumuueckux dsnemeHTtoB JI. M. MenpneneeBa. CBsa3b
nepuoanydeckoro 3akoHa u llepuogmyeckod cucrembl xuMmuueckux dieMeHtoB JI. M. Menneneesa c
COBPEMEHHOW TEOpHEl CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB XMMHUYECKUX DJIEMEHTOB U
o0pa3yeMbIX UMH IIPOCTBIX U CIOKHBIX BELIECTB I10 IPyNIaM U nepuojaM. 3HaueHUe MepHOJUUECcKOro 3aKoHa
B Pa3BUTUU HAYKH.

CrpoeHue BemiecTBa. XuMudeckas CBA3b. BUJIbI XUMHUECKOH CBA3M (KOBAJIEHTHAs HEMOJIApHAs U MOJSpHAasd,
MOHHAs1, MeTainueckas). Mexanu3Mbl 00pa3oBaHUsl KOBAJIEHTHON XUMUYECKOH CBsI3U (OOMEHHBIN U JOHOPHO-
aKuenTopHelii). Bonopoanas cBa3p. BameHTHoCTh. DnexTpoorpunarenbHocTh. CreneHb okuciaeHus. MoHBI:
KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJEKYJSIPHOIO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTAaBa BEIECTBA. | HIIBI
KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THIA KPUCTAUINYECKON PEIIETKH.

[lonsiTne o aucnepcHbIX cucTemax. VICTHMHHBIE W KOJUIOMJIHBIE pPAcTBOpPBIL. MaccoBas A0 BeElIECTBA B
pacTBope.

Knaccudukanus Heopranuueckux coeauHeHuid. HoMmeHkiaTypa HeopraHnyeckux BellecTB. ['eHeTHueckas
CBSA3b HEOPraHWYECKUX BELIECTB, IPUHAMIEKAIINX K PA3JIMYHBIM KIIACCaM.

Xumunyeckas peaknus. Knaccuduxanuss XUMUYeCKUX peakldid B HEOPraHUYECKOW U OpPraHUYeCKOW XUMHH.
3aKOH COXpaHEHMs MACChI BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHUs SHEPIUH IIPU XUMUYECKUX PEAKIUAX.
CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iMuHbIX (akTopoB. OOpaTuMble peakIuH. XHUMHUYECKOE
paBHOBecHe. PaKTOPBI, BIUAIOLINE HA COCTOSTHUE XUMUYECKOro pasHoBecus. [Ipunnun Jle [latense.
Onexrponutuyeckas aucconuanus. CuibHbele U ciadble 31eKTpoauThl. Cpeaa BOAHBIX PAaCTBOPOB BEILIECTB:
KHCJIast, HEUTpasabHas, IeI0YHasl.

OKHCIUTENTBHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUH.

OKCIIepUMEHTAJIbHBIE METOABl H3YYEHHUS BEUIECTB M MX MPEBPALICHUN: JEMOHCTpaIus TaOiuIl
«Ilepuoamyeckas cucrema xuMudeckux 3neMeHToB Jl. 1. MenaeneeBa», n3ydeHre MOJEIEH KPUCTATUTMYECKHUX
pemeToK, HaOIOICHHE W ONMCAaHHWE JEMOHCTPALMOHHBIX U JJAOOPAaTOPHBIX OIBITOB (Pa3JIOKEHHE MEPOKCHUIA
BOAOpPOJAa B MPHUCYTCTBUM KAaTaau3aTopa, OINPENEICHHE CpeAbl pacTBOPOB BEIIECTB C  IOMOILBIO
YHHUBEPCAJIHHOTO HHAWKATOpa, PEaKIMM HMOHHOrO OoOMeHa), MpOBEIEHHE IMpaKTUYecKOW paboThl «BrusHue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMHUECKONU PEaKLIum.



Pacuérnpie 3amaumn.

Pacuérel mo ypaBHEHHAM XMMHYECKUX pEaKIUil, B TOM YHCIE TEPMOXMMHYECKHUE DPACUETHI, PACUETHI C
HCIIOJIb30BAaHNEM TIOHATHUS «MACCOBAs A0JIsI BEILIECTBAY.

Heoprannueckast xumus

Hemeramnsl. [lonoxxenne Hemeramios B Ilepuonnueckoi cucreme xumuueckux aieMeHToB 1. M. Menneneesa
1 0COOEHHOCTHU CTpOoeHusl aToMOB. Pu3nyecKkrue CBONCTBA HEMETAIUIOB. AJUIOTPOIUS HEMETAIIOB (Ha MpUMepe
KHCIIOpoJia, cephl, (hocdopa u yriiepoaa).

XUMHYeCcKHe CBOMCTBA BaXHEHUIINX HEMETAJIOB (FaJIOT€HOB, cephl, a30Ta, (pocdopa, yriepona U KpeMHUs) U
UX COEAMHEHUN (OKCHUIOB, KUCIOPOACOAEPKAILUX KUCIOT, BOJOPOIHBIX COSIUHEHU).

[IpuMeHeHne Ba)KHEUILINX HEMETAINIOB U UX COEIUHEHUM.

Meramnsl. [lonoxkenne meraioB B Ilepuonnueckon cucreme xumudeckux snemeHToB [[. M. Menneneesa.
Oco0eHHOCTH CTPOEHHUSI ANEKTPOHHBIX 000J04YeK aToMOB MeTaioB. O0miue (hu3nueckue CBOMCTBa METAIIJIOB.
CrnnaBel METaJIOB. DJIEKTPOXUMUYECKUH psAJl HAPSKEHUM METaJJIOB.

XHWMHYECKHE CBOMCTBA BAXHEHIIMX METa/UIOB (HATPHUH, KalIHWi, KaJIbIMA, MarHud, alFlOMUHUHN, [IUHK, XpOM,
JKEeJI€30, MEJIb) U KX COCTMHCHUH.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMeHneHue MeTamuioB B ObITY U TEXHUKE.

DKcrepuMEHTAIbHbIE METO/bl M3Yy4YEHHs] BEUIECTB U UX NPEBpAIICHUN: U3ydEHHE KOJIeKUUu «Meramibl U
CIUIaBb», OOpPa3I[OB HEMETAJJIOB, pEIICHUE OKCIEPUMEHTAIBHBIX 3a7ad, HaONIoJeHHe U ONUCAHHE
J€MOHCTPALIMOHHBIX U JJAOOPATOPHBIX ONBITOB (B3aUMOJIEHCTBUE THAPOKCHIA AIFOMUHHUS C PACTBOPAMM KHCIIOT
U 1IeTI0Yel, KaueCTBEHHBIC PEaKI[Mi Ha KaTHOHBI METAIIIIOB).

Pacuérneie 3anaun.

Pacuérbl mMacchl BemecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH O0BEMY
OJIHOTO W3 YYacTBYIOLIMX B PEaKLMU BEIIECTB, pacu€Thl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOIYKTOB
peaKkiLyu, €ClIi OJTHO U3 BEILIECTB UMEET MPUMECH.

XUMUA U )KU3Hb

Ponp xummum B oOecrieyeHMM 5SKOJOIMYECKOM, HSHEpreTM4ecKodl U MUIIeBOM 0e30macHOCTH, pa3BUTHU
MeauIUHbL. [IoHATHE 0 HAyYHBIX METOJaX MMO3HAHUS BEIIECTB U XMMHUECKUX PEaKLUM.

IIpencraBnenus o0 0OIMX HAYYHBIX MPUHIUIAX POMBIIUIEHHOTO MOJY4YEeHUs] BXKHEHIIINX BELIECTB.

YenoBek B MHUpPE BELIECTB M MaTepHalIOB: BaKHEWILME CTPOMUTEIbHBIE MaTepuaibl, KOHCTPYKIMOHHbIE
MaTepuaibl, Kpacku, CTEKJIO, KEpaMHKa, MaTepHajbl U1 JIEKTPOHUKH, HAHOMAaTEpUANbl, OPraHUYECKUE U
MUHEpaJIbHBIE YA0OPEHUSI.

XuMUS U 370pOBbE UEJIOBEKA: MpaBHUJa WCHOJIb30BAHUS JIEKAPCTBEHHBIX MPENaparoB, MpaBuiIa 0€301acHOro
MCIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHUU B IIOBCEAHEBHON KU3HU.

Me:xnpeaMeTHbIE CBS3H.

Peanuzanusi MeXNpeAMETHBIX CBsA3€M MpU M3ydeHMM OOled u HeopraHudeckod xumuum B 11 Kiacce
OCYIIECTBIISICTCS Ye€pe3 MCIIOJNb30BaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHATHHM, Tak W MOHATHUH,
SIBJIIOIIMXCS] CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OOme ecTecTBEHHO-HAy4Hble MOHATHSA: HAay4HbIM (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHalIWu3, CHHTE3,
KJ1accupuKalus, IepuoAnYHOCTb, HAOIIOICHHE, SKCIIEPUMEHT, MOJIEIUPOBaHNE, U3MEPEHHE, SIBJICHUE.

@dusuka: marepus, SHEprusi, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, H30TOI, PaJUOAKTHUBHOCTD,
MOJIEKYJa, SHEPreTHUECKU ypOBEHb, BEIIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHHE BEILIECTBA, (pU3ndeckue
BEJIMYMHBI ¥ €JUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHu3M, SKOcCUCTeMa, Onocdepa, Makpo- U MUKPOAJIEMEHTBI, BUTAMUHBI, OOMEH BEILECTB
B OpraHH3Me.

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIIAEMbIE, TOTIINBO, PECYPCHI.

TexHosorusa: XuMu4eckass IPOMBIIUIEHHOCTb, METAJULYPrus, IPOU3BOJACTBO CTPOUTEIBHBIX MAaTEpUANIOB,
CEJIbCKOXO03SICTBEHHOE MPOU3BOACTBO, MUIIEBAsi MPOMBINIIEHHOCTh, (hapMalleBTH4ecKasi MPOMBIIIIICHHOCTD,
IIPOU3BOJICTBO KOCMETMYECKUX IPENapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTE€pUalIOB, 3JIEKTPOHHAS
MIPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INIPOI'PAMMBI 110 XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYarONTUMHUCS MPOrPaMM CPEIHETO
obmiero oOpa3oBaHus (JIMYHOCTHBIM, METANIPEAMETHBIM U MIpeIMETHBIM). HayuHO-MeToarnuecKoil OCHOBOM ISt
pa3pabOTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOCHHS TMPOrpaMM CPEIHETO OOIIero oO0pa3oBaHUs SBISCTCS
CHCTEMHO-ICATCIIbHOCTHBIN ITOIXO0/.

B cooTBeTCTBHUU C CHCTEMHO-IESATEIBHOCTHBIM TOJIXO0JIOM B CTPYKTYPE JIMYHOCTHBIX PE3yJbTaTOB OCBOCHHS
npeaMeTa «XUMUs» Ha YPOBHE CPEHET0 00IIero 00pa3oBaHus BBIICICHBI CIICIYIONINE COCTABIISIONINE:
OCO3HaHUE OOYYAIOIIMMHUCS POCCUUCKOW TIpakIaHCKOW HJISHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BHUTHIO,
CaMOCTOSATEIbHOCTU U CaMOOIIPEIEIICHHIO;

HaJU4Yre MOTHUBAITUU K 00YUCHUIO;

[[EJICHANIPABIICHHOE pPAa3BUTHE BHYTPCHHHUX YOEXKJICHWN JUYHOCTH HA OCHOBE KIFOUEBBIX IICHHOCTEH U
UCTOPUYECKHUX Tpaauiuii 0a30BOI HAYKU XUMHUH,

TOTOBHOCTh H CIIOCOOHOCTh OOYYarolIMXCsi PYKOBOJICTBOBATHCSI B CBOEH JEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMU, MPUCYIIIUMU IIEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUs;

HAJTMYUE MPABOCO3HAHUS DKOJIOTUYECKOW KYJIBTYPhl M CIIOCOOHOCTH CTaBHTh IIEJIM M CTPOUTH >KU3HCHHEIC
IUTaHEIL.

JInuHOCTHBIE PE3yNbTaThl OCBOCHUS TIpeAMETa «XUMUS» TOCTUTAIOTCSA B €IMHCTBE yU4eOHOW M BOCTIUTATEILHON
NEeSTeIbHOCTH B COOTBETCTBUU C TyMAaHUCTUYECKHUMH, COIMOKYIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMHU
[EHHOCTSMH W WJcallaMU POCCHICKOTO TPaKIAHCKOTO OOINECTBA, MPUHSATHIMH B OOIIECTBE HOPMAMH H
MpaBWJIaMU MOBEACHHUSA, CHOCOOCTBYIOUIMMH IpOIlECCaM CaMOMO3HAHMS, CAMOPAa3BUTHS M HPABCTBEHHOIO
CTaHOBJICHUS INYHOCTH 00yYaroIIMXCs.

JluuHOCTHBIE  pe3ynbTaThl OCBOCHUSA TMpeamera «XHUMHS»  OTpaxaroT Cc(HOPMHPOBAHHOCTh  OIMbBITA
MMO3HABATEIPHOW M TPAKTHYECKOW MESITEbHOCTH OO0YYarolmuXxcsi MO peau3aliid TPUHSITBIX B OOIIECTBE
LICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpax1aHCKOTO BOCTIMTAHHUSI:

OCO3HaHUs OOYYalOIIMMHCS CBOUX KOHCTHUTYIIMOHHBIX TpaB M OO0S3aHHOCTEW, YBOXKEHHUS K 3aKOHY U
MPaBOMIOPAJIKY;

MPEACTABJICHUS O COLMATIBHBIX HOPMax U MpaBUjIaX MEKINYHOCTHBIX OTHOIICHHUI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMN JEATETLHOCTH MIPU CO3aHUH YYEOHBIX MPOCKTOB, PEIICHUH YICOHBIX U
MMO3HABATENbHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apryMEHTHl JIPYTUX TPU aHAIU3e
Pa3IMYHBIX BUJIOB YU€OHOU IEATEIHHOCTH;

2) MaTpuOTHYECKOTO BOCITUTAHUS:

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYYHOMY HacCJIeINI0 OT€YECTBEHHOW XUMUU;

YBa)KEHUS K TIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUHU M MTPAKTUUECKOTO TPUMEHEHHUSI XUMHH, OCO3HAHUS TOTO,
9TO JOCTHIKEHUS HAyKU €CTh pPe3yJbTaT AMUTENbHBIX HAONIOJACHUN, KPOMOTIMBBIX AKCHEPUMEHTATHHBIX
MTOMCKOB, MOCTOSTHHOTO TPy/Aa YYEHBIX U TPAKTHUKOB;

WHTEpeca M MO3HABATEIbHBIX MOTHMBOB B TOJYYEHHUU U TOCJIEAYIOIIEM aHain3e MHPOPMAIMH O MepeOBhIX
JIOCTHUKEHHSIX COBPEMEHHOW OT€YECTBEHHOM XUMUH;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, ITHYECKOTO TIOBEICHHS;

CIIOCOOHOCTH OIICHHBATh CUTYyallUW, CBS3aHHBIE C XUMHUYECKHUMH SIBICHUSMHU, U TPUHUMATh OCO3HAHHBIE
perieHus, OpUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIC HOPMBI U IIECHHOCTH;

TOTOBHOCTHU OLIEHUBATH CBOE MOBEICHUE U MOCTYIIKH CBOMX TOBAPHUIIEH C MO3ULIMIA HPAaBCTBEHHBIX U MPABOBBIX
HOPM M OCO3HAHHUE MOCJIEICTBUI 3TUX MOCTYITKOB;

4) bopmMHUpOBaHUS KYIbTYPHI 310POBBSI:

MMOHUMaHUS I1IEHHOCTEH 370pOBOr0 W 0Oe30macHOro oOpas3a JKH3HH, HEOOXOJIWMOCTH OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0OPOBBIO;

coOmroieHust TIpaBuil 0€30MacHOr0 OOpaIeHusl C BEIIeCTBAaMH B OBITY, TIOBCEIHEBHOM XU3HU M B TPYIOBOMU
JIeSITEILHOCTH;



MOHMMAaHMsI IEHHOCTH TPaBWJI WHAMBUIYaTbHOTO M KOJUIEKTUBHOTO OE€30MacHOTO IMOBEIEHHUS B CHTYalUsX,
YIPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMA MOCIEACTBUIA U HETIPUATHUS BPEIHBIX MPUBbIUEK (YIOTPEOICHHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);
5) TpyZI0BOTO BOCIIUTAHUS:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B y4€OHO-HMCCIIEI0BATENbCKON NIEeATENbHOCTH, OOIIECTBEHHO MOJIE3HOM,
TBOPYECKOH U JPYTrUX BUIAX AEATEIbHOCTH;

YCTaHOBKHM Ha aKTUBHOE YYacTHE B PELICHHM NMPAKTHUECKUX 33/1a4 COLMAIBHOW HAINPAaBIECHHOCTH (B paMKax
CBOETO KJ1acca, LIIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY U3YyUEHHIO Mpoeccuil pa3iuyHOro pojia, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHUS
IIPEIMETHBIX 3HAHUH 110 XUMUH;

YBaKEHUS K TPYAY, JIIOJSAM TPYAa U pe3ylibTaTaM TPYIOBOU JAEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY WMHAMBMIyalbHOH TpaeKTopuu oOpa3oBaHMs, Oynyuiedl npodeccun u
peanu3a COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XHMUH,
WHTEPECOB U MOTPEOHOCTEH 0OIIEeCTBA;

6) PKOJIOTUYECKOT'O BOCIIUTAHHUS:

HKOJIOTUYECKH 11e71eCO00Pa3HOr0 OTHOUICHUS K IPUPO/IE, KaK KICTOUYHUKY CYLIECTBOBAHUS KU3HU Ha 3eMIIe;
MOHUMAaHMs TJI00ATBHOTO XapakTepa AKOJOTHYECKHX IPOOJIeM, BIMSHUS SKOHOMHYECKHX MPOIECCOB Ha
COCTOSIHUE NPUPOTHON U COLIMATIBHOMN Cpelibl;

OCO3HaHHUA HEOOXOJWMOCTH HCIIOJIb30BAHMS JOCTH)KEHUH XUMHH Ui PEHICHUS BOIPOCOB PAIlMOHAIBLHOTO
IIPUPOJIOIIOIB30BAHHUS;

AKTHUBHOIO HENpUATHA JEUCTBUM, MPUHOCAIIMX BPEA OKPYKAKOIIEW NPUPOAHOW Cpelne, YMEHHs
IIPOTHO3UPOBaTh  HEONArONpUATHBIE SKOJIOTMYECKHE TIIOCIEACTBUS  INPEeANPUHUMAECMbIX JeHCTBUH U
MPeOTBpAIIaTh UX;

HINYMS  PA3BUTOIO 3KOJIOTMYECKOIO MBIIIJICHHS, 3KOJOIMYECKOM KyJIbTYphbl, OIBITA JIE€ATEIbHOCTH
HKOJIOTUYECKON HAINPaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMH B ITO3HABATEbHOW, KOMMYHUKATHBHOW U
COLIMAJIBHOW MPAKTUKE, CIIOCOOHOCTH ¥ YMEHHS aKTUBHO IPOTUBOCTOSATH UJEOIOTHH XeMopoouH;

7) IEHHOCTH HAYYHOTO MTO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAayKd U
0OIIECTBEHHO! MPAKTUKH;

MOHUMAaHMsl crienU(pUKN XMMUU KaK HayKH, OCO3HaHUS €€ posid B (POPMHUPOBAHUM PALMOHAIBHOTO HAyYHOTO
MBIIUICHUS, CO3[JaHUM IEJIOCTHOTO MPEICTABICHUS 00 OKpYXAroIleM MHUpe KaKk O €IWHCTBE NPUPOABI U
YeJI0BEeKa, B TO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH U peIIeHUH MpoOJeM COXpaHEHUs MPUPOIHOTO
paBHOBECHS;

yOeXIEHHOCTH B 0CO0OW 3HAUMMOCTU XUMHHM JJIs COBPEMEHHOM NMBMIM3AlMU: B €€ TYMaHUCTHUYECKOU
HAIPaBJICHHOCTH W BAXHOM POJIM B CO3JIaHMHM HOBOW 0a3bl MaTepHAIbHOW KYIBTYPHI, PEIICHHH TI00aTBHBIX
npobjeM yCTOWYMBOIO Pa3BUTHS UEIOBEUECTBA — CHIPbEBOM, SHEPreTUYECKOM, MHUILEBOW U IKOJIOTHYECKOM
0€30MacHOCTH, B pa3BUTUU MEAWIUHBI, OOECIICYCHHH YCIOBHH YCHEIIHOTO Tpyda M DKOJIOTHYECKU
KOM(OPTHOMH KU3HU KaXKJ0T0 4jeHa 00IIecTBa;

€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMMAaHHS CYINTHOCTH METOJIOB TIO3HAHUS, HWCIOIb3YEMbIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCIOJIB30BATh MOJIy4YaeMble 3HAHUS Ul aHalIu3a U OOBSICHEHUS SBICHUN
OKpYIKaIOIIero MUpPa W MPOUCXOIIIAX B HEM W3MEHEHW, YMEHUS JelaTh 0OOCHOBaHHBIC 3aKIFOUYCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO MOTYyYeHUs JOCTOBEPHBIX BHIBOIOB;

CTIOCOOHOCTH CaMOCTOSITETIHHO HCIOJBh30BaTh XMMWUYECKHE 3HAHUS ISl PEUIeHHs MpoOJieM B pealbHBIX
KU3HEHHBIX CUTYyalUsX;

WHTEpeca K MO3HAHUIO U HCCIIEI0BATEILCKOM I TETbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HETPEephIBHOMY O00pa30BaHUIO U CAaMOOOpPa30BaHHIO, K AKTUBHOMY MOJYYEHUIO
HOBBIX 3HAaHUI 10 XMMHUHU B COOTBETCTBHUHU C )KU3HEHHBIMH NTOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IUYHbIX cepax MpohecCHoHATbHON AeITEeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yiabTaThl OCBOCHHS Y4eOHOTro mpeamera «XWMHs) Ha YPOBHE CpPEIHEro OOMIEero
o0pa3oBaHMs BKIIOYAIOT:

3HaYMMble A (HOpMUPOBAHHS MHPOBO33PEHUS OOYUAIOMIMXCS MEKIUCUUIUIMHAPHBIE (MEXIPEIMETHBIC)
OOIIeHAYYHBIC TOHATHS, OTPAXKAIOUIME IEJIOCTHOCTh HAayJYHOW KAapTHHBI MHpa M CHEIU(PHUKY METOIOB



MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHs, SBICHHE, IPOIIECcC, CUCTEMA,
Hay4yHbIi (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, KCCIeA0BaHne, HaOI0IEHuE,
U3MEpEeHue, IKCIEPUMEHT U JIpyTHe);

YHHUBEpcajbHble yueOHbIC IeHCTBUS (II03HABaTeNbHbIE, KOMMYHHKATUBHBIC, PETYIATUBHBIC), 00€CIIeYNBAIOIIIe
(dhopmupoBanre HYHKIIMOHATLHOW IPAMOTHOCTH M COITUATBHON KOMITETEHITUU O0yYarOIINXCs;

CHOCOOHOCTH O0YYaIOUINXCS UCIIOJIb30BATh OCBOCHHBIE MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKHE 3HAHUS U
YHHUBEpCaJIbHbIC YUeOHBIC IEHCTBHS B TO3HABATEIBHON U COIMAILHON TPAKTHKE.

MertanpeameTHble pe3yJabTaThl OTPAXKAalOT OBJAJICHHE YHHUBEPCATbHBIMU YUEOHBIMU MO3HABATEIIbHBIMH,
KOMMYHHUKATHBHBIMH U PETrYJISATUBHBIMU JICHCTBHSIMHU.

OBnanenue yHUBEepCAIbHBIMU Y4€OHBIMH [T03HABATEIbHBIMU JCHCTBUSIMHU:

1) 6a30BBIC JTIOTHYECKHUE JCHCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U aKTYaIU3UPOBAThH MPOOIeMy, BCECTOPOHHE €€ pacCMaTpHUBaTh;

OTIPENIeNIATh LEIH JeATENbHOCTH, 3a/1aBasi MapaMeTpbl M KPUTEPHU MX IOCTHXKEHHS, COOTHOCHTH Pe3yJIbTaThl
JESITeIbHOCTH C TOCTABJICHHBIMU LEJISIMH;

UCTIOJIB30BATh MPU OCBOCHUM 3HAHHMW MPHEMBI JIOTHYECKOTO MBIILICHUS — BBLACIATH XapaKTEepHbIC MPU3HAKU
MOHATHM M yCTaHABIMBATh UX B3aUMOCBS3b, HCIOIB30BaTh COOTBETCTBYIOIIME MOHSATHS Ui OOBSICHEHHS
OTAENBHBIX (DAKTOB U SBICHUN;

BBIOMpATh OCHOBAHUS M KPUTEPHUH VIS KJIaCCU(DUKALIUY BEUIECTB U XUMHUUECKHUX PEaKIIHii;

yCTaHABJIMBATH IPUYUHHO-CIICJCTBEHHBIC CBSI3U MEKIY H3y4aeMbIMH SBICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTUBHBIC, I€TYKTUBHBIC, IO aHAJIOTUH), BBISBIISATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHS B pacCCMaTPUBAEMBIX SBICHHUSX, (POPMYITUPOBATH BEIBOIBI U 3aKITFOUCHHS,

NPUMEHSITh B TpOIlecCe IMO3HAHWS, UCIOJIb3yeMble B XUMHUU CHUMBOJMYECKHE (3HAKOBBIC) MOJIEIH,
peoOpa3oBBIBaTh MOJICIBHBIE MTPEICTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) JIEMEHTa, XUMUYecKast (hopmyia,
ypaBHEHHE XUMHUYECKOW peaklUUh — MPU PEIIeHUH YYEeOHBIX IMO3HABATENbHBIX U MPAKTUYECKHX 3a/ad,
MPUMEHSTh Ha3BaHHBIE MOJICIBHBIC TPEICTABICHUS /IS BBIABICHHUS XapaKTEPHBIX NMPU3HAKOB HM3y4aeMbIX
BEIIECTB M XUMHUYECKUX PEeaKLU.

2) 6a30BbIE UCCIIEIOBATEIIbCKUE ACHCTBUSA:

BJIaJIeTh OCHOBAaMH METO/I0B HAyYHOI'O MIO3HAHUS BELECTB U XUMUYECKUX PEAKIINA;

¢dbopMynupoBaTh LEAM M 3aJauyd  HCCIIEJOBaHMS, MCIONb30BaTh IIOCTaBICHHbIE M CAMOCTOATEIbHO
c(opMyIHpOBaHHBIE BONPOCH B KAU€CTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI /1151 (JOPMHUPOBAHUS THIIOTE3BI IO
MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJaJIeTh HABbIKAMM CaMOCTOSTEJIBHOTO IUIAHUPOBAaHMS W TPOBEJCHHS YUYEHHUYECKUX HKCIEPUMEHTOB,
COBEpIICHCTBOBATh YMEHUS Ha0JI01aTh 3a XOJJOM MPOIlecca, CaMOCTOSATENbHO MMPOTHO3UPOBATh €r0 Pe3ynbTar,
¢dopmynupoBaTe 000OIIEHHS W BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3YJIbTAaTOB HCCIIEAOBAHUS,
COCTaBJISITH OOOCHOBAHHBIN OTYET O MPOJIETaHHOM paboTe;

npUOOpeTaTh OMBIT YYCHUUECKON MCCIIEOBATENBCKON U MPOEKTHON EATENbHOCTH, MPOSIBIISATh CIOCOOHOCTH U
TOTOBHOCTH K CaMOCTOSITEIhHOMY TIOWCKY METOJIOB PEIICHUS] MPAKTHYECKUX 331a4, MPUMEHEHUIO Pa3IHIHBIX
METOIOB IO3HAHUS.

3) pabora ¢ nHbOpMaIuei:

OPHEHTUPOBAThCS B PA3IMYHBIX MCTOYHHMKAX HMH(pOpMaMM (HAyYHO-TIOMYJspHAs JUTEepaTypa XUMHUECKOTO
coJiepKaHusl, CIIpaBOYHbIe TTocoOust, pecypchl iHTEpHeTa), aHaIM3UpOBaTh HH(GOPMALIMIO PA3JIUYHBIX BHUAOB U
¢dbopM npencTaBieHus, KPUTHUECKH OLIEHUBATH €€ JJOCTOBEPHOCTh U HETPOTUBOPEUNBOCTD;

(dbopMyIHpOBaTh 3alMpoOChl W TMPHUMEHATh pPA3IUYHbIE METOIBI TPH TIOMCKE W 0oTOOpe HHMOpMAaINH,
HE00XO0AUMOM JJIs1 BBITOTHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIa;

npuoOpeTaTh OMBIT HCIOJNB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHA W  Pa3IMYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPAaTh ONTUMAJbHYIO (QopMy TpencraBieHus HHGoOpMaruu (cXembl, Tpadukw,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U IpyTHE);

MCIOJIb30BaTh HAy4YHBIM SI3bIK B KaueCTBE CPEICTBA MPHU padOTe ¢ XUMHUYECKOW HMHMOpManuen: MPUMEHSThH
MEXIpeaIMeTHble ((pu3nueckue W MaTeMaTH4ecKue) 3HAKW M CHMBOJIBL, (QOpMyIbl, aOOpeBUaTyphI,
HOMEHKJIATYpY;

UCITOJIB30BATh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH.

OBnaneHue yHUBEpCAIbHBIMI KOMMYHUKATUBHBIMU J1€UCTBUSAMU:

3aJ]aBaTh BOMPOCHI 110 CYIIECTBY OOCYKIaeMOi TEeMBbl B XO/€ AMAJOra W/WIM JUCKYCCHM, BBICKAa3bIBAaTh HJIEH,
(bopMyIHUpOBaTh CBOM MPEJIOKEHNUSI OTHOCUTENIBHO BBIIOJIHEHUS MTPEI0KEHHON 3a1a4H;



BBICTYIIATh C MPE3CHTAIMEN PE3yNbTaTOB MO3HABATEIHLHOMN JAEATEILHOCTH, MOJYYCHHBIX CAMOCTOSTEIHHO WU
COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJHEHUH XHMHYECKOTO ASKCIEPUMEHTa, MPAKTHYECKOW pabOoThI 1O
WCCIJICTOBAaHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peaau3aluu y4eOHOro mpoekTa U (JOPMYIUPOBATH BBHIBOJBI TIO
pe3yabTataM MPOBEAEHHBIX HMCCICIOBAHUN ITyTEM COTJIACOBAHUS TO3HMIMH B XOJe¢ OOCYXKICHUS M OOMeHa
MHEHUSIMHU.

OBgiazicHHEe YHUBEPCAIBHBIMH PETYJISITHBHBIMH JICHCTBUSMU:

CaMOCTOSITENIFHO TUTAHUPOBATh M OCYIIECTBIIATH CBOIO MO3HABATENIbHYIO NEATEIBLHOCTD, ONpEAesas e€ Lenu U
3aJ]auu, KOHTPOJIMPOBATh U MO0 MEPe HEOOXOAUMOCTH KOPPEKTUPOBATH MPEIIaraeMblii allrOPUTM JIEHCTBHIA MTPU
BBITIOJTHEHUH YY€OHBIX U UCCIIEOBATEILCKUX 3a/a4, BEIOUpaTh Hanboee 3 (HEeKTUBHBINA CIIOCOO UX PELICHUS C
y4€TOM TOJTYYCHHUST HOBBIX 3HAHHI O BENIECTBAX U XUMHUYECKUX PEAKIIHSX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH JIEATEIIbHOCTH HA OCHOBE CaMOAHAIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenmMeTHBIE pe3ynbTaThl 0OCBOEHUS Kypca «OpraHudeckasi XUMHUs» OTPaXKaroT:

c(OPMUPOBAHHOCTh MPEACTABICHUN O XMUMHUYECKON COCTAaBJISIONICH €CTECTBEHHO-HAy4YHOH KapTHHBI MHpA,
pOJIM XMMHUU B TIO3HAHUH SIBJICHUN TNPHPOIBI, B (OPMHUPOBAHWM MBIIUICHUS WM KYJIbTYPHI JHYHOCTH, €&
(GYHKIIMOHATBHOW TpPaMOTHOCTH, HEOOXOIMMOM MJis pelleHHs] MPaKTHYeCKHX 3a/7ad U OKOJIOTHYECKH
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U TIPUPOTHOU CPE/IE;

BJIQJICHUE CHCTEMOW XMMHYECKUX 3HAHHWH, KOTOpas BKJIIOYACT: OCHOBOIOJATAIONIUE IMOHATHUS (XMMHYECCKUI
JJIEMEHT, aToM, OJJICKTPOHHAas OOOJIOYKa aroma, MOJIEKYJIa, BAJICHTHOCTh, 3JEKTPOOTPHIIATEIHHOCTS,
XUMHYECKas CBSI3b, CTPYKTYpHast opMyiia (pa3BEpHyTasi U COKpalEHHasi), MOJIb, MOJISIPHAS Macca, MOJISIPHBIHA
00BEM, yTrIepoaHblil cKeneT, QyHKIMOHATbHAS TPYIIA, PaIuKall, H30MEpHs, H30MEPbl, TOMOJIOTHUSCKAN PSJI,
TOMOJIOTH, YTJIEBOJOPOABI, KHCIOPOA M a30TCOAEpKAIIUe COECIUHEHHUS, MOHOMEp, MOJHMEp, CTPYKTYypHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUS); TEOPUU U 3aKOHBI (TEOpUs CTPOEHUSI OpraHMYECKHUX BEIIeCTB A.
M. bByrtnepoBa, 3aKOH COXPAaHEHHUS MAaCChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJIWYECKHH S3bIK XUMHU;
MHPOBO33PCHYCCKHUEC 3HAHUA, JIC)KAIIUC B OCHOBC IMOHUMAHHA MNPHUYUHHOCTH M CUCTCMHOCTU XHMHYCCKHUX
SABIIEHUH, (DaKTONIOTHMYECKHE CBEICHUS O CBOWCTBAX, COCTaBe, MOJNyUYeHWHU U O€30MacHOM HCIOIb30BAaHUH
BAOKHEUIITNX OpTraHN4Y€CKNX BCIICCTB B 6BITy nu HpaKTquCKOﬁ ACATCIIBbHOCTHU YCJIOBECKA,

c(OpPMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEepHbIE MPU3HAKH TMOHATHUN, YCTaHABIMBATh MX B3aWMOCBS3b,
HCIIOJIB30BATh COOTBCTCTBYIOIIMEC IMOHATUA IIPU OIMMCAHUKU COCTaBa, CTPOCHUA U HpeBpameHHﬁ OpraHn4e€CKux
COECTMHEHUI;

C(l)OpMI/IpOBaHHOCTI) YMCHI/II\/JI HCIOJIb30BATh XUMHYCCKYIO CHUMBOJIMKY IJId COCTABJICHUA MOJICKYIIAPHBIX H
CTPYKTYpPHBIX (pa3BEPHYTOHM, COKpam€HHOW) (OpMYyNT OpPraHMYeCKUX BEIIECTB W ypaBHEHUN XUMHUYECKHX
peaKHHﬁ, HU3T0TaBJIMBaTb MOJCIIN MOJICKYJ OPraHUYCCKHUX BCHICCTB JIA WIUIIOCTPALUKA HMX XHUMHUYCCKOro U
MIPOCTPAHCTBEHHOTO CTPOCHHS,

CCbOpMI/IpOBaHHOCTB YMCHI/II\/II YCTaHABJIMBATh NPUHAAIC)KHOCTE HU3YYCHHBIX OPraHWMYCCKHUX BCIICCTB IO HUX
COCTaBy U CTPOCHHIO K OMNpPEIeIEHHOMY KIACCy/TpyNne COeAMHEHUN (YrIeBOAOPOIBI, KHUCIOPOJ U
a30TCOJICpXKAIME  COCAMHCHHS, BBICOKOMOJICKYJIIPHBIC  COCJUHCHHS), JlaBaTh WM  Ha3BaHHUS  II0
cucremarndeckoir HomeHknatype (IUPAC), a Takxke NpUBOAWTH TPUBUAIBHBIE HAa3BaHUS OTEIbHBIX
OpPraHn4Y€CKUX BEIICCTB (3TI/IJ'IeH, IMPOIUJICH, al€TUJICH, 3THUJIICHITIMKOJIb, TIIUICPHH, Q)GHOH, (bOpMaJ'II)JIeFI/IJI,
areTanbpJeru]], MypaBbiUHas KUCIOTa, YKCYCHAs! KHCIIOTa, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TII0K03a,
bpyKTO3a, Kpaxmall, IeUTI0I03a, TIIHIIIH),

c(hOPMHUPOBAHHOCTh YMEHHUS OMPEEISITh BUABI XUMHUECKON CBS3HM B OPTraHMYECKHUX COCTUHEHUSX (OJMHAPHBIC
Y KpaTHBIE);

c(OPMHPOBAHHOCTh YMEHMS NIPUMEHSTH IOJOXKECHUS TEOPUU CTPOCHHMS OpPTraHUYEeCKUX BemecTB A. M.
BytnepoBa st 0ObsICHEHNS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHMSI; 3aKOH COXPaHEHUS
MaccChl BEIICCTB;

c(hOpPMHUPOBAHHOCTh YMEHHI XapaKTEPU30BaTh COCTaB, CTpOeHHE, (PU3MUYECKHE W XHMHYECKHE CBOWCTBA
THUIINYHBIX HpeHCTaBHTeHCﬁ Pa3JIMUHBIX KJIACCOB OPraHUYCCKUX BCIICCTB (MeTaH, 9TaH, OTWJICH, NPOIIUJICH,
anetuieH, OyraaueH-1,3, metmnOyranuen-1,3, 6€H30I, METaHOJ, 3TAHOJ, ITHJICHIJIMKONb, TJIUIEPUH, (GeHoT,
alCTalIbACTU A, MyYpaBbHHAAd U YKCYCHAsd KHCJIOTBI, I'TIFOKO3a, Kpaxmall, HCJIJII0J103a, AMUHOYKCYCHAA KI/ICJIOTa),



WJUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXAY HUMHU YPaBHEHHUSMH COOTBETCTBYIOIIMX XMMHUECKHUX PEAKIIMM C
HCIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKH YIIIEBOAOPOAHOTO CHIpbs (HE(Th, MPUPOJHBIN Ta3,
yroJib), CiocoObl UX MepepaboTKH U MPAKTUYECKOe IPUMEHEHHE IPOAYKTOB NepepaboTKH;

c(OPMHPOBAHHOCT, YMEHHMW TPOBOAMTH BBIYMCICHUS 10 XHUMHYECKHUM YypaBHEHHSM (Macchl, 00BEMA,
KOJINYECTBA UCXOHOI0 BEIIECTBA WM IPOAYKTA PEAKLMHU 110 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOIYKTOB PEAKIUN);

C()OPMHPOBAHHOCTh YMEHUH BJIAJEThb CHUCTEMOM 3HAaHMM 00 OCHOBHBIX METOAAX HAY4YHOIO II03HAHMS,
UCTOJB3yeMbIX B XHMHUHU TPH HU3YYCHHHM BEIIECTB W XWMHYECKUX SBJICHUN (HAOIIOACHUE, H3MEpEHUeE,
HKCHEPUMEHT, MOJCIMPOBAHME), HCIIOJIb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHMS JUIsl NMPUHATUSA PELICHUH B
KOHKPETHBIX ’KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

Cc(OPMHUPOBAHHOCTh YMEHHMH COONIOaTh MpaBWAa IOJb30BAHUS XUMHUYECKOW MHOCYIOM U J1abOpaTOpHBIM
o0OpyJIOBaHMEM, a TakXKe IpaBWia OOpamleHHs C BEIECTBAMH B COOTBETCTBHHM C HMHCTPYKIHSIMH IO
BBINOJIHEHUIO J1JAOOPAaTOPHBIX XMMUUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUU IUJJAHUPOBAaTh M BBHINONHATH XHUMHYECKHH OKCIIEPHUMEHT (TIpeBpalICHUs
OpPraHUYECKUX BEIIECTB IPU HAarpeBaHUM, MOJIyYE€HUE STHICHA M H3yYyeHHE €ro CBOWCTB, KayeCTBEHHbIE
peaKiuu OpraHUYECKUX BEILECTB, JEHaTypauus OEJIKOB IpPU HarpeBaHUM, LIBETHbIE peakUuu OEJIKOB) B
COOTBETCTBUM C IpaBWJIaMHM TEXHUKHM O€30MaCHOCTH INpU OOpaIleHUH C BELIECTBAMU M JIAOOPATOPHBIM
000pyJIOBaHUEM, NPEACTABIATh PE3yIbTaThl XMUMHUYECKOTO OSKCIIEpHMEHTa B (opMe 3amucu ypaBHEHHA
COOTBETCTBYIOLINX pPeakLuil U (hOPMyIHPOBATh BEIBO/IbI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTH YMEHUI KPUTHUECKU aHATM3HPOBATH XUMUYECKYIO HH(POPMAITHIO, TOIy4aeMYIO U3 Pa3HBIX
HCTOYHUKOB (cpesicTBa MaccoBoil nHpopmanuu, HTepHeT U 1pyrux);

cpOpMUPOBAHHOCTh YMEHHUI COOIIONATh MPaBHUIAa IKOJOTMYECKH LEIeCOOOPa3HOro IMOBEICHUS B OBITY H
TPYAOBOM JEATEIbHOCTH B LENAX COXPAaHEHHs CBOErO 3/I0pOBbS U OKpYKAIOUIEW HPUPOJHOM Cpejbl,
OCO3HAaBaTh OMACHOCTb BO3JIEHCTBUS Ha JKUBbIE OPraHU3MbI ONPEEIEHHBIX OPraHMYECKUX BEIIECTB, TOHUMAs
cmbicn nokaszarens [1/IK, mosicHATh Ha mpumepax crnocoObl YMEHbLIEHHS W MPEAOTBPAIICHUS UX BPEIHOTO
BO3/JICHICTBUS HA OPraHU3M YEJIOBEKa;

U1 0OYYaIOIIMXCSl C OTPAaHUUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBBSI: YMEHHUE MPUMEHSTh 3HaHUS 00 OCHOBHBIX
JOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMUUECKUX SIBJICHUIA;

JUIA  CJENbIX W CIHAa0OBUIAIIMX OOYYAIOUIMXCS: YMEHHE UCIONb30BaTh pEIbe(PHO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaiins 1 3anuc XuMU4eCKuX (GOpMyIL.

11 KIIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTpaXKaroT:
c(OPMHUPOBAHHOCTh MPEJICTABICHUNA: O XUMHMUYECKOW COCTaBIISIOIIEH €CTeCTBEHHO-HAYYHOH KapTHHBI MHpa,
PO XMMHUU B IO3HAHUU SBJICHUN NPUPOIbI, B (HOPMHUPOBAHMHM MBIIUIEHUS U KYJIbTYpPhl JIMYHOCTH, €€
(YHKIMOHATBHOM T'PAaMOTHOCTH, HEOOXOIMMOM Ml pelIeHHs TMPaKTHYeCKHX 3aJad U OSKOJIOTHYECKU
00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHON Cpene;

BJIJICHHE CHUCTEMOM XMMHUYECKMX 3HaHUI, KOTOpas BKJIIOYAeT: OCHOBOIIOJIATAIOUINE MOHATHS (XUMHYECKHNA
3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JeKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKMCIEHHUS, XUMUYECKass CBsA3b (KOBAaJIEHTHas, HOHHaf,
MeTaJlJIM4ecKasi, BOJOPOJHAs), KpUCTAJUIMYECKass pemeTKa, THUIBl XUMUYECKUX peakiuii, pacTBop,
JJIEKTPOJIUTBI, HEIJIEKTPOJUTHI, JJIEKTPOJIUTHYECKAS TUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakllud, XHUMHUYECKOEe paBHOBECHE); TEOPHUM U 3aKOHBI (TEOpHsl dJIEKTPOIUTUYECKOU
qucconuanuu, nepuogudeckuid 3axkoH JI. M. MenpgeneeBa, 3aKOH COXpaHEHHs MacChl BEILIECTB, 3aKOH
COXPAHEHMs W MPEBPALICHUS SHEPrHH NMPU XMMUYECKUX PEAKLHUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN S3bIK
XUMHUHU, MHUPOBO33PEHYECKHE 3HAHUSA, JICKAIIUE B OCHOBE IIOHMMAaHUSA IPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKUX SBJIECHUH, ()aKTOJOTMYECKUE CBEIEHHMS O CBOMCTBaX, COCTaBe, MNOJIYYEHHH M O€30MacHOM
WCTOJIb30BAHUH BAKHEHIITNX HEOPraHMUECKUX BEIIECTB B OBITY U MPAKTUUYECKOM IeSATETLHOCTH YeIOBEKa,
C(OPMHUPOBAHHOCT YMEHHUH BBIABIISATH XapaKTE€PHbIE MPU3HAKU IOHITUH, yCTaHABIUBATb UX B3aUMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIUE MIOHATHUS IIPU ONIMCAHUN HEOPIaHUYECKHUX BEILECTB U UX IIPEBPALLECHUN;
C(OPMHUPOBAHHOCTb YMEHUI MCIOJb30BaTh XMMUYECKYI0 CHUMBOJMKY JJIs COCTaBJI€HHs (POPMYJ BEILECTB U
YpaBHEHHH XUMHUYECKUX peakiuii, cucrematnueckyo HoMmeHkinatypy (IUPAC) u TpuBHanmbHbIE Ha3BaHHS



OTJIETIbHBIX HEOPTraHUYECKUX BEUIECTB (YrapHbIi ra3, YIJIEKUCIbIA ra3, aMMUaK, raiéHas U3BeCTb, HeraméHas
U3BECTb, MUTHEBAS COJIA, IUPUT U JAPYyTHUE);

c(OPMUPOBAHHOCTh YMEHHI OMNpENeNiaTh BaJCHTHOCTh M CTENCHb OKUCICHHS XUMHUYECKHX DJJIEMEHTOB B
COCIMHEHUSX Ppa3MYHOIO COCTaBa, BHJ XUMHUYECKOW CBSI3U (KOBaJeHTHAs, HMOHHAs, MeETaJUIMYecKas,
BOJIOpOAHAsl) B COCIMHEHUSX, THUI KPUCTALIMYECKOM PpEIIETKM KOHKPETHOTO BellecTBa (aTOMHasd,
MOJICKYJISIpHAsi, MOHHAs, MeETAJJIMYecKasl), XapakTep Ccpelbl B BOJHBIX pacTBOpaX HEOPraHUYECKUX
COCIMHCHMUIL;

c(OpPMUPOBAHHOCTh YMEHHH YCTaHABJIMBATh MPUHAJICKHOCTh HEOPTaHWYECKUX BEIIECTB IO MX COCTaBy K
onpeAenEéHHOMY KIacCy/TpynIe COCIUHEHWH (MpOCThIe BEIIeCTBA — METaUIbl M HEMETaJUIbl, OKCHJIBI,
OCHOBAHUS, KUCJIOTHI, aM(pOTEepHbIE THIPOKCHUIBI, COJIN);

cOpPMUPOBAHHOCTh YMEHUH pAaCKpbIBaTh CMBICH Mepuogudeckoro 3akona [J[. WM. MenneneeBa wu
J€MOHCTPHUPOBATh €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTEIbHYIO U IPOrHOCTHYECKYIO (DYHKIUU;
c(hOPMUPOBAHHOCTh YMEHUH XapaKTEPHU30BATh AJIEKTPOHHOE CTPOSCHUE aTOMOB XUMHUYECKHX JJIEMEHTOB 1-—4
nepuonoB Ilepuonnueckoi cucteMbl xuMuueckux 3yeMeHToB Jl. Y. MenaeneeBa, ucnonb3yst NOHATHS «S-, P-,
d-a5eKTpOHHBIE OpPOUTAINY», «IHEPrETHUYSCKHUE YPOBHH», OOBSICHITH 3aKOHOMEPHOCTH H3MCHEHHS CBOMCTB
XUMHUYECKUX 3JIEMEHTOB U MX COCIMHEHUU MO mepuojam u rpynnam [lepuoandeckoil cuCTeMbl XMMUYECKUX
anemeHToB 1. 1. Menjeneena;

cOpMUPOBAHHOCTh YMEHUH XapaKTepHu30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA HEOPTaHUYECKHX
BEILIECTB Pa3IUYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE TCHETUUYECKOM CBSI3M MEXK]y HEOPTAaHUYECKUMU
BEILIECTBAMMU C IIOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKHUX PEaKLIU;

c(hOPMUPOBAHHOCTh YMEHHSI KJIACCU(PUIIUPOBATH XUMUYCCKHE PEAKIIMH 0 PA3TMYHBIM NpHU3HAKaM (YHCITy U
COCTaBY pearupyrolrx BeIEeCTB, TEIIOBOMY 3G(HEKTY peakiui, H3MEHEHHUIO CTETNIeHEe OKUCIICHHS JIEMEHTOB,
00paTHUMOCTH peaKkIiy, YIaCTHUIO KaTallu3aTopa);

c(OPMUPOBAHHOCTh YMEHHI COCTAaBJIATh ypaBHEHUS pEaKUWi pa3IMYHBIX TUIIOB, IMOJIHBIE U COKpAIIEHHBIC
ypaBHEHUS PEAKIIMii HOHHOTO 0OMEHa, YYUTHIBAsI YCIOBUS, TPU KOTOPBIX 3TH PEAKIIUU UIYT 10 KOHIIA;
c(OpPMUPOBAHHOCTh YMEHHUM MPOBOAUTH PEAKIMHU, MOATBEP)KIAONINE KAueCTBEHHBIM COCTaB Pa3THUYHBIX
HEOPraHUYECKHX BEIECTB, PACIO3HABATh OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPAxX
HEOPraHUYECKHUX BEIECTB;

c(hOPMUPOBAHHOCTh ~ YMEHHMHM  pPAaCKpBIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBHUTEIBHBIX  PEAKIUN
MOCPEACTBOM COCTaBIIEHUS AIIEKTPOHHOTO OallaHCa ITUX PeaKInit;

c(hOPMHUPOBAHHOCTh YMEHHUH OOBICHATH 3aBHCHUMOCTh CKOPOCTH XHUMHYECKOW PEaKIUU OT Pa3IMYHbIX
(GakToOpoB; XapakTep CMEIICHHS XUMHYECKOrO pPaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHUCTBUA
(mpunnun Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XMMHUECKHUE MPOIIECCHI, JIeXkKAIUe B OCHOBE MPOMBIIIJICHHOTO
MOJTYYeHUSI CEPHOM KHCJIOTHI, aMMHaKa, a Takke CHOPMHPOBAHHOCTH MPEJCTaBIEHUNH 00 OOMUX HAY4YHBIX
MPUHIIMIIAX ¥ SKOJOTHYECKHUX MpoOieMaX XMMHUYECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN MTPOBOJIUTH BHIYUCIICHHS C UCTIOJb30BAaHUEM TIOHSITHUS «MacCcOBasi J10JIsl BEIIECTBA B
pacTBope», OObEMHBIX OTHOIICHHUN Ta30B IPU XUMUYECKUX PEAKIUSIX, MAcChl BEIIECTBA MU 00bEMA Ta30B MO
W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce€ WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
TerIoBOro 3¢ (dexra peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS MacChl BEIIECTB, MPEBPAIICHUS U COXPaHEHHS
SHEPTHH;

c(hOpPMUPOBAHHOCTh YMEHHUH COONIOAATh MpaBWJIa MOJIL30BAHUS XUMHUYECKOH Tocyaoi u 1abopaTopHBIM
o0opyIoBaHMEM, a TakKe IMpaBujia OOpaIeHusi C BEMIECTBAMH B COOTBETCTBHM C HHCTPYKIHSIMHU TIO
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHUM TUIAHUPOBATH U BBIMOIHATH XUMUYECKUN SKCTIEPUMEHT (pa3JIoKEHUE TEPOKCHIA
BOJIOpOAa B MPUCYTCTBUM KAaTalu3aropa, OMNPEAEICHUE CpeAbl pPacTBOPOB BEIIECTB C I[OMOIIbIO
YHHUBEPCAJIBHOTO WHIMKATOpA, BIUSHUE Pa3UYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOW PEaKIMH, PEaKIHH
MOHHOTO OOMEHAa, Ka4eCTBEHHBIC PEaKIMHU Ha Cynab(haT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS,
pelleHre SKCIIepUMEHTAIBHBIX 3aad o Temam «Metamisl» u «Hemeramib») B COOTBETCTBUU C MpaBUIaMU
TEXHUKHA O€30IacHOCTH NpHU OOpalleHHH C BEUIECTBAMU U JIA0OPATOPHBIM OOOPYIOBAaHUEM, NPEACTABIATH
pe3yNbTaThl XMMHUYECKOro SKclepuMeHTa B (GopMe 3alucu YpaBHEHHMH COOTBETCTBYIOLIMX peakUuid u
(hopMyIHpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUIN KPUTUUYECKU aHATU3UPOBATh XUMUYECKYIO MHPOPMAIIHIO, MTOTYYaeMYIO U3 pa3HbIX
HMCTOYHHUKOB (Cpe/ICTBA MACCOBOM KOMMYHUKAaIUKU, IHTEpHET U npyrux);



c(hOpPMUPOBAHHOCTh YMEHHI COONIOAATh TpaBHUia IKOJOTHYECKU IIeNIECOO0pa3HOro MOBEACHUS B OBITY H
TPYIOBOM JEATENIbHOCTH B IIEJIIX COXPAHEHHUS CBOEr0 3/I0pOBbS U OKPYXKAIOLIEH MpUPOTHON cpepbl,
OCO3HABaTh OIMACHOCTh BO3JCHCTBUS HA JKHBBICE OPTaHU3MBI OIMpPENCIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazarenss [IJIK, mosicHATh Ha mnpuMepax crnocoObl yMEHBLICHHS W MPEJOTBPAIICHUS HX BpPEIHOTO
BO3JECHCTBUS HA OPTAHU3M YEIIOBEKA;

Ui 00y4aronMXcs ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbS: YMEHUE MPUMEHSATH 3HAHUS 00 OCHOBHBIX
JOCTYIHBIX METOJaX TO3HAHUS BEIECTB U XUMUYECKUX SBJICHUN;

JUIS CIIETIBIX M CJIA0OBUIALIMX OOYYarOIIMXCS: YMEHHE HCIOJIb30BaTh pelbePHO-TOUCYHYI0 CHCTEMY
obo3nauenuii JI. bpaiist 1uid 3anmucu XUMUYECKHX (OPMYIL.



TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

Ne i/

HaunmenoBanmue pa3aesioB U TEM IPOrpaMmMmabl

KoaudecTBO 9acoB

DJIeKTpOHHbIe (HU(POBHIE)

Bcero KonTpoabHbie IIpakTuyeckue o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI OPraHMYECKONM XUMHUH
11 [lpenmer  opranuueckoi — xumuu.  Teopus | 3 Pam1, bubnuoreka LIOK
CTPOEHHUS OpraHUYECKUX coeauHeHuit A. M.
byrneposa
Wroro no pazneny 3
Pa3nen 2. YrneBogopobl
2.1 [IpenenbHbIE YIIEBOAOPO I — aJIKaAHBI 2 P11, bubnumoreka [IOK
2.2 HenpenenbHbie yIJI€BOJIOPO/IbIL: aJIKeHBI, | 6 1 Pam1, bubanorexka [HOK
QJIKaIMEHBI, ATKUHBI
2.3 Apomarudeckue  yraeBopopoasl  [Ipuponnsie | 4 1 Pom, bubnunorexka [JOK
WCTOYHUKH YTIIEBOJIOPOJIOB M UX MepepadoTKa
Wroro no pazneny 12
Paznen 3. Kucnopoaconaepskaiiyue opraHn4ecKue CoequHEHUs
3.1 Cnuptel. enon 3 Pomi, bubnmoreka [JOK
3.2 Anpperuasl. KapOGonoBele kucnotel. Croxhbsle | 7 1 Pom1, bubanorexka [JOK
3UpHI
3.3 YriieBos! 3 Pom, bubmmoreka [JOK
HWroro no pazneny 13
Paznen 4. A3orconiepkaliue opraHMyeckie CoOeJUHeHNsl. BEICOKOMOIIEKYJIIpHbIE COeTMHEHUS
4.1 AMUHEL AMWHOKHCIIOTEHL. benku. | 3 Pamr, bubnmmoreka [IOK
BbICOKOMOJIEKYIISIpHBIE COETMHEHMSI
Wroro mo pazneny 3
Paznen 5. O6o0uienue. PesepBHble ypoku
5.1 ["'ogoBast KOHTpoOJIbHAS paboTa 1 1 Pomi, bubamorexka [JOK
5.2 PeszepBHblit  ypok. OO600menue 3HaHuii 00 | 1
YIIIEBOAOPOAAX.
53 PesepBHbIii  ypok. OO0o00menue 3HaHWii 00 | 1
KHCJIOPO/I0-U-a30TOCOACPIKALINX ~ OPraHUYECKUX
COCIMHEHUSIX
Hroro no paszneny 3
OBUIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 2 | 2




11 KUIIACC

Ne ni/m HaumeHoBaHue pa3aesioB M TeM MPOrPaMMBbI KoanuyecTBo 4acoB JuiekTpoHHble (1{H(POBHIE)
Bcero KonTposbhbie [IpakTnueckue o0pa3oBaTe/bHbIE PeCypChl
paboThI paboThI
Paznen 1. Teoperuueckne OCHOBbI XUMHH
11 Crpoenne aromoB. Ilepumoamueckuii 3akoH u | 3 Psm, bubnmnorexa LHOK
[Tepuonnueckas cucteMa XUMHYECKHX JIEMEHTOB
J. . MenpneneeBa
1.2 Crtpoenue BemiecTBa. MHOTOOOpasue BEIIECTB 4 P, bu6nuoreka [IOK
1.3 XHUMHYECKUE PEaKITUU 6 1 1 P, bu6nuoreka [IOK
Hroro no pazneny 13
Paznen 2. Heopranudeckasi Xumus
2.1 Meraiuib 6 1 Pomi, bubnuoreka [IOK
2.2 HemeTtamnsr 9 1 1 Pam1, bu6nmmoreka IHOK
2.3 CBs13b HEOPTaHUYECKUX U OPTaHMYECKHUX BEIIECTB | 2 Psm, bubanoreka [IOK
Wroro no pazneny 17
Paznen 3. Xumust u )Ku3Hb
3.1 | Xumus v xu3Hb 4 | | Pom, bu6mmorexa [JOK
Wroro no pazpeny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 ‘ 3 \




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne ni/m Tema ypoka KoJsmyecTBo 4acoB
Bcero
1 ITpenmer opraHn4eckoil XumMuu, €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE 1
2 Teopus crpoenus opranndeckux coequuenud A. M. bytiiepoBa, €€ OCHOBHbBIE TTOJIOKEHUS 1
3 IIpencraBnenne o kinaccudukauuu opraHudeckux BemecTB. Homenknarypa (cucremarunyeckas) u | 1
TpPUBHAJIbHBIE Ha3BaHUSI OPraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUYECKUI psif 1
S) MertaH 1 3TaH — IPOCTEHIINE IPEICTABUTENIN AJKAHOB 1
6 AJKeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTWIEH U NPONMJIEH — NPOCTENIINE NPEACTaBUTENIN AJIKEHOB 1
8 IIpakTnueckas padbora Ne 1. «IlonydyeHue 3TuieHa U U3y4E€HUE €ro CBOWCTB» 1
9 Anxanuensl. byraguen-1,3 u metun6yraguen-1,3. [lonyuyeHue CHHTETHYECKOTO KaydyKa U Pe3UHBI 1
10 AJNKUHBI: CcOCTaB M OCOOCHHOCTH CTPOEHMS, TI'OMOJIOTMYECKHMH psia. AuneTwieH — mnpocreimmii | 1
IIPEJICTaBUTEIb AIKMHOB
11 Brluncnenus no ypaBHEHHUIO XUMHYECKON PEaKIIAH 1
12 Apenbl: 6eH301 ¥ TOyoJ. TOKCHYHOCTh apeHOB 1
13 I"'eHeTHuecKas CBsI3b YIJIEBOJIOPOJOB, IPUHAAISKAIIMX K pa3IMYHBIM KJ1accam 1
14 [TpupoHBIE UCTOYHUKH YTIIEBOAOPOAOB: MIPUPOTHBIN T'a3 U MONYTHBIE HEPTSIHBIE Ta3bl, HePTH U MPOAYKTH | 1
e€ nepepabOTKH
15 [IpupoaHbIe UCTOYHUKHU YTIEBOIOPOAOB: MPUPOIHBIN a3 U MOMYTHbIE HEPTAHBIE ra3bl, HEPTh U NPOAYKTHI | 1
e€ nepepabOTKH
16 KontponbHas paboTa no pazneny «YTiaeBog0opOab» 1
17 [IpenenpHble OTHOATOMHBIE CIUPTHI: METAHOJI U ATaHONI. BogopoaHas cBs3b 1
18 MHOroaToMHbI€ COUPTHI: STUIICHIIIMKOJIb U TIUIEPUH 1
19 @DeHoJI: CTPOEHUE MOJIEKYJIIbI, (PM3NYECKHE U XUMHUECKHE CBOICTBA, IPUMEHEHHUE 1
20 Anbrerupl: GopMaabAerul U aueTaabaerua. AleToH 1
21 OAHOOCHOBHBIE NpeieNIbHbIE KAPOOHOBBIE KHCIOTHI: MypaBbUHAs U YKCYCHast 1
22 ITpakTuyeckas pabora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHUCIIOTBI» 1
23 CreaprHOBas U OJIEMHOBAsI KMCIIOTHI, KaK MPEICTaBUTENH BBICIINX KAaPOOHOBBIX KHCIIOT 1
24 MpbL1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JecTBUE 1
25 CrnosHble 3(Upbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ' MAponn3 cloKHbBIX 3(UpPOB 1
26 Kupsl: runponns, npuMeHeHue, OMoJorndeckas poib KUPOB 1
27 YraeBojbl: cocTaB, Kiaccudukanus. Baxkneiue npenctaBuTenu: rioko3a, ppykrosa, caxaposa 1
28 Kpaxmai u memiroo3a Kak mpupoIHbIe TOTUMEPhI 1
29 AMUHBI: METWIAMUH M AHWIMH. AMHHOKHCIOTHI Kak amM{QoOTepHble OpraHu4ecKkue coennHeHus, ux | 1




ouoiornyeckoe 3HaueHue. [lentuast

30 benky kak npupoHbIE BBICOKOMOJIEKYIISIPHBIE COEIMHEHUS 1

31 OcHOBHbIE TIOHSITUS XUMHHU  BBICOKOMOJICKYJSIPHBIX —coenuHeHuil OcHOBHbIE MeTOAbl cuHTe3a | 1
BBICOKOMOJIEKYJISIPHBIX coequHeHui. Ilnactmaccsl, kaydyku, BOJIOKHA

32 I'omoBast KOHTpOJIbHAS paboTa 1

33 PesepBHeIil ypok. O6001IeHHE 3HAHNI 00 yrIIeBOOPOIaX. 1

34 PeszepBHbIil ypok. O60011IeHHE 3HaHUIH 00 KUCIIO0POI0-U-a30TOCOICPIKAINX OPTaHUYECKUX COCTMHECHHIX 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34

11 KVIACC
Ne i/m Tema ypoka KosmnuecTBo yacoB
Bcero

1 XUMUYCCKUH 3JIeMEHT. ATOM. DIIEKTPOHHAST KOH(PUTYPAIIHsI ATOMOB 1

2 [Tepuoanueckuii 3akoH u [leproguueckas cucrema xumuueckux snemenToB Jl. 1. MenneneeBa, ux cBsasp ¢ | 1
COBPEMEHHOM TeOpHel CTPOEHHSI aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX DJIEMEHTOB M MX COEIMHEHUH MO rpymnmnam u nepuogam. | 1
3HaueHue MEepUOJUYECKOr0 3aKOHAa M CHCTEMbl XMMHuYecKux 3iemeHToB [[.M. MenneneeBa B pa3Butuu
HayKu

4 Crpoenue BemiecTBa. XHMHMUYECKas CBs3b, €€ BHUJAbl; MEXaHU3Mbl OOpa30BaHUs KOBAJIEHTHOM cBs3u. | 1
Bonoponnas cBs3b

5 BanentHocts.  OnekTpooTpunarenbHocTh.  CTeneHb  OkucieHus. BemectBa  MonekynspHoro u | 1
HEMOJIEKYJISIPHOTO CTPOEHHUS

6 Ilonatue o aucnepcHbIX cucteMax. VICTHHHBIE M KOJIJIOMAHBIE pacTBopbl. MaccoBast noist BemecTBa B | 1
pacTBope

7 Knaccudukanus m HOMEHKJIATypa HEOPraHMYECKUX COeIUMHEeHHH. ['eHeTHdeckas CBs3b HEOpraHuueckux | 1
BEIIECTB, PA3JIMYHBIX KJIACCOB

8 Knaccudukanus XuMUYECKHX peakluii B HEOPTaHWYECKOM M OPraHUYECKOW XHMMHUU. 3aKOH coxpaHeHus | 1
Macchl BEHIECTB; 3aKOH COXPAHEHUs U MPEBpaIlleHNs YHEPTUH MPU XUMUYECKUX PEaKIUsIX

9 CkopocTb peakiuu. OOpaTuMble peakiui. XMMHYECKOE PaBHOBECHE 1

10 [TpakTnueckas pabora Ne 1. «BnusiHre pa3ianuHbIX (aKTOPOB HA CKOPOCTh XUMUYECKON PEAKITHI) 1

11 Onexrponutuyeckas auccouuanus. [lonstue o BogopoaHom nokasarene (pH) pactBopa. Peakiuu nonsoro | 1
oOMeHa. ['uponn3 opraHM4ecKuX U HEOPraHUYECKUX BEIIECTB

12 OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiiu. [loHsTHE 00 31eKTpoin3e paciiaBoB U pacTBOPOB CoJiei 1

13 KonTponbHas pabota no pazneny «TeopeTndeckue OCHOBBI XMMUI) 1

14 Meramnbl, ux monoxenue B llepumommueckoit cucreme xumudeckux 3yementoB J[. M. MennmeneeBa u | 1

0c00EHHOCTH cTpoeHHs aToMoB. Ob1He (hru3nyecKre CBOICTBa METAIJIOB




15 CrnnaBbl METaJIIOB. DJIEKTPOXUMUYECKUH psiJl HAIPSDKEHUI METaNIOB 1

16 XUMHYECKUE CBOMCTBA BaXXHEHIIMX METAUIOB (HATpHil, KaJluid, KanblUWW, MarHuii, amoMuHuii) m ux | 1
COCTUHEHUN

17 XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX COEAUHEHHI 1

18 XuMHYEeCKHEe CBOMCTBA IMHKA, JKeJle3a U UX COeAUHEHUN 1

19 ITpakTuueckas pabora Ne 2. "Pemienne s3KkCiepUMEHTaIbHBIX 33/1a4 10 TeMe «MeTamibn" 1

20 Hemeramnpl, ux monoxxenue B Ilepuogmueckoit cucrteme xumuueckux sjeMeHToB J[. M. MennaeneeBa u | 1
0COOEHHOCTH CTPOCHHSI AaTOMOB

21 dusnyeckrue CBOMCTBAa HEMETAIOB. AJIOTPONUS HEMETA/UIOB (Ha pUMEpPe KUCIopoa, cepbl, pocdopa u | 1
yriepoja)

22 XHWMHYECKHE CBOMCTBA TAJIOTCHOB, CEPBI U UX COCITMHCHHM 1

23 XHUMHYECKHE CBOMCTBA a30Ta, hochopa U UX COCTUHCHHM 1

24 XHMMHMYECKUE CBOMCTBA YIIepOa, KPEMHUS U UX COCIMHEHHUN 1

25 [IpuMeHeHne BaKHEHIINX HEMETAJJIOB ¥ MX COCTMHEHHIM 1

26 O06o06mIeHre 1 cucTemMaru3anys 3HaHul o TeMe «Hemeramiby. Beraucnenus mo ypaBHeHHsIM XuMudeckux | 1
peaxknuii 1 TEePMOXUMUYECKHE PACUETHI

27 [IpakTnueckas pabora Ne 3. «PenieHue sxcnepruMeHTalbHbIX 3a/1a4 1o Teme "Hemeramisl"» 1

28 KontposbHas padota mo temam «Metaisi» u «HemeTamb 1

29 Heopranunueckue u oprannyeckue KuciaoTel. Heoprannueckue u opraHndeckue OCHOBAHHS 1

30 AMpoTepHbIE HEOPraHWYECKHE W OPTaHWYECKUE COCIUHEHUs. | eHeTHdeckas CBS3b HEOpraHWveckmx u | 1
OpPraHMYECKUX BEIIECTB

31 Ponp xumum B oOecrieuyeHUM 5SKOJOTUYECKOW, IHEPreTHUYeCKOM M MNuIIeBOW 0e30MacHOCTH, pa3BUTHH | 1
MEUITHBI

32 [TpencraBiennst 00 0OIMNX HAYYHBIX MPUHIIMITAX POMBIITUICHHOTO IMOTYYCHHS BAXKHEUIITNX BENICCTB 1

33 YenoBEK B MUPE BELIECTB M MATEPUATIOB 1

34 XUMHS ¥ 3J0POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




Yder paGoueii nporpaMmMbl BOCIIUTAHUS

C yuerom paboueri mnporpammbl BocnuTanuss MAOY «COIINely» (Momyns «llIKOMBHBIN  ypOK»)
BOCIIUTATEIbHBIN MMOTEHLIUAN YPOKA PEATH3YETCsl uepes:

YCTAaHOBJICHHE JOBEPUTENbHBIX OTHOIIEHUH MEXIy YYHUTEIeM U €ro Y4YeHHKamH, CIHOCOOCTBYIOLIUX
MO3UTUBHOMY BOCIPHUATHIO yYallUMHUCS TpPeOOBaHUM W MPOCHO YYHTENs, MPUBICYCHHUIO WX BHUMAHUSA K
oOcyk1aeMoi Ha ypoke HHPOpMAaINK, aKTUBU3AIMH UX I03HABATEIbHON eI TeIbHOCTH;

noOyXK/IeHUE IIKOJIBHUKOB COONIOAATh HAa YpPOKE OOMICTIPUHATHIE HOPMBI MOBEICHHUS, NpaBuiIa OOLICHUS CO
cTapmiiMu  (YYUTEISIMH) W CBEPCTHUKAMHU (IIKOJbHUKAMH), TPUHIUIBI y4eOHOW AUCIUIUIMHBI U
CaMOOpTaHU3aINH;

MpHUBJICYCHNE BHUMAaHUS IIKOJIHHUKOB K IEHHOCTHOMY acCIEeKTy M3y4aeMbIX Ha ypoKax SIBJICHHI, OpraHu3alus
uX paboTHI C MOIy4aeMOW Ha YpOKE COIMAJIbHO 3HAUMMON MH(OpMAIMEH — HHULIMUPOBAHHUE ee 00CYKACHUS,
BBICKA3bIBAHUS yYaIIUMUCS CBOETO MHEHHSI 110 €€ IMOBO/Y, BIPAOOTKH CBOETO K HEW OTHOIICHHUS,
MCTOJIb30BAHUE BOCIHMTATEIBHBIX BO3MOXKHOCTEH COIEp)KaHUS Y4eOHOro IpenMeTa 4Yepe3 JAeMOHCTPAIHIO
JEeTSIM  TPUMEPOB  OTBETCTBEHHOI'O, TPa)XJaHCKOTO IOBEACHMS, TMPOSIBICHUS  YEIOBEKOIIOOUS U
JI00pOCEPIEYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB ISl YTCHUS, 3aj1a4 JUIs pEIIeHUs, POOIEMHBIX
CUTyalui a5l OOCYXKICHHS B KJ1acce;

IPUMEHEHHE Ha YPOKE MHTEPAKTHUBHBIX (POpM pabOThI ydalMXCs: MHTEIUIEKTYalIbHBIX UTP, CTUMYJIHPYIOIIUX
MO3HABATENbHYI0 MOTHBAIMIO IIKOJIbHUKOB; AMIAKTUYECKOTO TeaTpa, I/e IMOJTy4YeHHble Ha YPOKE 3HaHUs
OOBITPHIBAIOTCS B TEATPAIBHBIX IIOCTAHOBKAaX; JWUCKYCCHUH, KOTOpBIE JAarOT yYallUMCS BO3MOXKHOCTH
MPUOOPECTH OMBIT BEIECHUS KOHCTPYKTHBHOIO AHMANIOra; TPYMIOBOM paboThl miu paboThl B Mapax, KOTOpHIE
y4aT IIKOJFHUKOB KOMaH/IHOHW paboTe M B3aMMOICHCTBHIO C APYTUMH JE€THMU;

BKJIIOUEHHE B YPOK UTPOBBIX HPOLEAYpP, KOTOpPbIe MOMOTalOT MOAJEPKaTh MOTHUBALIUIO JETeH K IMOJY4YECHUIO
3HAaHUH, HAJTAKUBAHHUIO TTO3UTHBHBIX MEXKIMYHOCTHBIX OTHOIICHWH B KJACCE, MOMOTAIOT YCTAaHOBJICHHIO
no0poxenaTenbHON aTMochepsl BO BpeMs YpoKa;

opranuzanysi medcrBa MOTHBHUPOBAHHBIX M JPYIMPOBAHHBIX yYalluXcs HaJX WX HEYCIEBAIOIIMMU
OJTHOKJIACCHUKAMH, JAIOIIETO IKOJIbHUKAM COLUATbHO 3HAYMMBIN OMBIT COTPYAHHUYECTBA U B3aUMHOM MOMOIIIY;
MHUIIMAPOBAHUE U TOJICPIKKA HCCIICAOBATEIBCKOW NEATEILHOCTH MIKOJHHUKOB B PaMKaX pealn3alud MMHU
WHIUBUAYAIBHBIX W TPYIIOBBIX HCCIEIOBATENbCKUX IPOEKTOB, YTO JAacT IIKOJbHUKAM BO3MOXKHOCTb
npuoOpecTH HaBBIK CAMOCTOSATENBHOTO PpEIICHUS] TEOPETHYECKOW MpOoOJIeMbl, HaBBIK TE€HEPUPOBAHUS H
odopmiieHHsT COOCTBEHHBIX HJEH, HAaBBIK YBRXUTEIHLHOTO OTHOLICHUS K YYXUM HAESIM, OGOPMICHHBIM B
paboTax Apyrux uccienoBareseid, HaBbIK IyOJMYHOTO BHICTYIUICHUS TIepe/ ayIuTOPHEH, apryMEHTHPOBAHUS U
OTCTauBaHUs CBOCH TOUKH 3PEHUSL.

Beibop Tex wim wuHBIX (HOPM U CIOCOOOB BOCHUTATENHHOM paOOThI HA YPOKE YUYHUTENIb OMpEeseT
CaMOCTOSITENILHO B COOTBETCTBHUM C IEJIIMU U 3aJlauaMy YpOKa.



