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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMuM Ha YPOBHE CpEHEr0 00111ero 00pa3zoBaHus pa3padboTaHa
Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-d3 «OO6 oOpa3oBaHuM B
Poccuiickoii @eneparun», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHS (enepabHOM
oOpa3oBaTenbHON MporpamMMbl cpeaHero obmero obpasoBanus (POIT COO),
npeacraBieHHbIX B DeepanbHOM roCyAapCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c¢ yuérom Konuenuuu mnpenogaBaHusi y4eOHOro mpenMera «XuUMHUS» B
oOpa3oBaTenbHBIX  oOpraHm3amusx Poccuiickoit  ®enepanuu, peamu3yrOIIMX
OCHOBHBIE 00pa3oBaTelIbHbIE MPOTrpaMMbl, U OCHOBHBIX MOJOXKeHHH «CTpareruu
pa3BuTua BocnuTanusi B Poccuiickoit ®dexpepanuu Ha nepuon g0 2025 ropa»
(Pacnopsxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

B ydyeObHOoM 1miaHe cpemHero oOmiero oOpa3oBaHHsS MPEeaAMET «XUMUSDY
0a30BOT0 YpOBHSI BXOJMUT B COCTaB IMpeAMETHON ob6yiactu «EcTecTBEeHHO-HAy4YHBIE
IPEAMETBD.

['maBHBIMU LIETIAMU U3yUCHHUS TIpeiMeTa « XuMusi» Ha 6azoBom yposHe (10 —11
KJI.) SIBJISIFOTCS:

dbopMUpOBaHHE  CHUCTEMBbl  XMMHUYECKHUX  3HAHMM  Kak  BaKHEHIIen
COCTAaBJISIFOIIEH €CTECTBEHHO-HAYyYHOM KapTUHBI MHpPA, B OCHOBE KOTOPOM JIeKaT
KJIFOUEBbIC TIOHATHS, (DyHIaMEHTAIbHBIC 3aKOHBI M TEOPUH XUMUHU, OCBOCHUE S3bIKA
HAyKW, YCBOGHHWE W  T[OHMMAHHUE  CYIIHOCTH  JIOCTYNHBIX  OOOOIICHHI
MHPOBO33PEHUYECKOTO XapakTepa, O3HAKOMIICHME C HUCTOPHUEM WX pa3BUTUA U
CTaHOBJICHUSI;

dbopMHpoBaHE U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAaX IMO3HAHUS
BEIIECTB M XMMHYECKUX PEAKIMi, HEOOXOAMMBIX I MPUOOPETEHHUS YMEHHMA
OPUEHTHUPOBATHCSI B MUPE BEIIECTB U XUMHUUYECKHX SIBJICHUM, MMEIOIIUX MECTO B
[IPUPOJE, B PAKTUUECKONU U OBCEIHEBHOW KU3HU;

pa3BUTHE YMEHHMH M CIOCOOOB AESATENBHOCTU, CBSI3aHHBIX C HAOJIOJEHUEM U
OOBSCHEHHEM XHUMHUYECKOTO 3KCIEpPUMEHTa, COOJII0JICHHEeM MpaBuil 0e30MacHOTo
oOpallieHust ¢ BEIIECTBAMM,

MpaKTUYECKasl HANpaBJICHHOCTh COJACpPKaHUS OOy4YeHHUs, OpHEHTAllUs Ha
MOJATOTOBKY BBIMTYCKHHUKA OO0IIE00pa30BaTEIbHONW OpraHU3allid, BIAJCIONIETO HE
HA0OpOM 3HaHUW, a (PYHKIIMOHAIBHOW TPAaMOTHOCTBIO, TO €CTh CIOCOOaMHU H
YMEHUSIMU aKTUBHOTO MOJTYYEHHUS 3HAHUHN U IPUMEHEHHUS UX B PEATbHOMN KU3HU JJIs
pELICHUS MPAKTUYECKUX 3a7a4.

OO1ee 4ncao 4yacoB, OTBEAEHHBIX U M3YYCHHUS] XUMUU, HA 0a30BOM YPOBHE
cpenHero obmiero oopasoBanusi, coctabiset 68 yacos: B 10 kimacce — 34 gaca (1 gac
B Hefeno), B 11 knacce — 34 yaca (1 gyac B Heenio).



COJEP XAHME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMer opraHMYecKOl XUMHUM: €€ BO3ZHHUKHOBEHHE, PA3BUTHE W 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHUS OPraHHMYECKUX
coenunenuii A. M. bytiepoBa, e€ ocHOBHbIE TI0JIOKEeHUSI. CTPYKTYpHBbIE (HOPMYJIBI
OopraHnyeckux BemecTB. ['omosorusi, wu3omepus. XHUMHUYECKas CBS3b B
OpPTraHWYECKUX COCTMHEHUSAX — OJWHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenne o KinaccU(pUKALMK OpraHUYEecKuX BewiecTB. HomeHkiatypa
OpraHUYECKUX COEAMHEHWN (CUcTeMaTWyeckas) ¢ TpUBUAJIbHBIE Ha3BaHUS
BAXKHEUIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

OKcnepumeHmanvubvle Memoovl UIVHUEHUs] 6eujecme U UxX nNpespaujeruil:
O3HAaKOMJIEHUE C 00pa3laMy OPraHMYECKUX BEUIECTB U MaTepHUajaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAOJIIOJEHUE U OIHCAHHE
JEMOHCTPALIMOHHBIX OIIBITOB IO MPEBPALEHUIO OPraHMYECKUX BEIIECTB IIPU
HarpeBaHu (IJIaBjieHue, OOyriIMBaHUE U TOPEHHUE).

Yriesoaopoabl

AJIKaHbBI: COCTaB WU CTPOCHHUE, TOMOJIOTMYECKHH psaa. MeraH M 3TaH —
npocTeililine NpeaCcTaBUTENd alKaHOB: (U3MYECKHME W XHMHUYECKHME CBOWMCTBA
(peakuuy 3aMeIleHuss U TOPEHHUs), HaXOXKJIEHHWE B MPUPOJE, IOJyYeHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUN Psii. DTUJIEH U NPONUIECH —
NPOCTEUIINE TPEICTaBUTENIM aJKEHOB: (PU3MYECKHUEe W XUMHUYECKHME CBOMCTBa
(peakuu  TUAPUPOBAHUSA, TAJIOTCHUPOBAHUS, THUApATAllMU, OKHUCJIEHHUS W
MOJINMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u wmetunOyraauen-1,3: cTpoeHue, Ba)xKHEHIIME
XUMHUYECKHE CBOMCTBa (peakuusi mosimMepusanuu). [lonmydeHue CHUHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB ¥ OCOOCHHOCTH CTPOCHHUS, TOMOJIOTMYECKUN PsiA. ALIETUIICH —
OpOCTEHIIMN  TpeACTaBUTENlb AJIKHMHOB: COCTaB, CTpOeHue, (Qusmueckue u
XUMHUYECKHE CBOWCTBA (pEaKkUMM THAPUPOBAHUS, TaJOr€HUPOBAHMS, THIpaTalVH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3NYECKME M XUMHYECKHE CBOMICTBa
(peakiuu rajoreHUpOBAHMS W HUTPOBAHUSA), MOJIYYEHUE U TpUMEHEHHue. 10.yon:
cocmae,  cmpoeHue,  @Qusuyeckue U  XUMudeckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOLydenue u npumeHenue. TOKCUYHOCTh ApPEHOB.
['eHeTnyeckas CBSI3b MEXKIY YIVIEBOJAOPOAAMH, NMPUHAMICKAIIUMHU K Pa3IMYHbIM
KJIaccam.

[IpuponHble WCTOYHUKH YTJIEBOAOPOAOB. IIpuponHbIi Ta3 W MOIMYTHBIE
HepTsaHble Ta3sl. Hedts m e€ mpoucxoxaenue. CriocoObl mepepaboTku HedTu:
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NEPErOHKA, KPEKHHI (TEPMUYECKUW, KaTaIUTHYEeCKui), nupoaus. IIpoaykTsl
nepepaboTku HedTHU, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yToJb ¥ POAYKTHI €ro MepepadoTKH.

IKcnepumeHmanvhbvle Memoovl U3VHUEHUs 6eujecms U UX NpespaujeHull:
O3HAKOMJICHUE C 00pa3laMu IuIacTMacc, KaydyyKoB M pe3uHbl, Kosuiekiun «Hedtb»
U «YTOJb», MOAECIUPOBAHUE MOJEKYJI YTIJIEBOJOPOJOB MU TajJOT€HONPOU3BOAHBIX,
MPOBEICHNE MPAKTUYECKOW PabOThI: MOJyUYEHHUE STUIICHA U U3yUYEHUE €0 CBOMCTB.

Pacuérnslie 3anaun.

Bbluncienuss 0o ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IPOAYKTA PEAKIMHU 0 W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKLIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OXHOATOMHBIE CHUPTBL. METaHON W JTAHON: CTPOEHHUE,
¢uznyeckue M XHUMHUYECKHME CBOWCTBA (peakUuu C AaKTUBHBIMU METaJIaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHE), NpPHUMEHEHUE. BoOIOpPOAHBIE CBSI3U MEXKIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHoroaromMHble CIUPTHI. DTUICHIJIMKOJb U [NIMLEPHUH: CTPOCHUE, (pU3NUecKue
U XUMHUYECKHE CBOICTBa (B3aMMOJEMCTBHE CO IIEJOYHBIMH MeETaJlJIaMH,
KAuECTBEHHAs] pEakUMs Ha MHOIOATOMHBIE cHupThl). [leficTBHe Ha OpraHusM
yesioBeKa. [[puMeHeHne rieprHa U STUICHTIIUKOJIS.

@deHoJ:  CTpPOEHUE MOJIEKYJbl, (PU3UYECKUE U XHUMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anbnierusibl U kemonwvl. DopManbAeTHl, alleTAIBACTUl: CTPOCHUE, (PU3UUYECKUE
U XUMHUYECKHE CBOMCTBA (PEaKLMHU OKHCIECHUS M BOCCTAHOBJICHHUS, KaU€CTBEHHbBIC
peaklnn), NOJy4eHHE U IPUMEHEHUE.

OAHOOCHOBHBIE MpeaeIbHbIE KapOOHOBBIE KUCIOTh. MypaBbuHAs U YKCyCHas
KHUCJIOTBI: CTpOEHHUE, (pU3Mueckrue U XUMHUUECKHE CBOICTBa (CBOMCTBaA, oOIIMe AJs
KJ1acca KHMCIIOT, peaklus dTepuduKanum), noirydeHue u npumeHenue. CreapuHoBas
Y OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTEIN BBICIINX KApOOHOBBIX KUCIOT. Mbliia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

CroxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['HAPOIN3 CIOXKHBIX
adupoB. Kupel. ['maponus >kupoB. [lpumenenue >xupoB. buonorumdeckas poiib
YKUPOB.

VYrneBopl: cocTaB, Kiaccuukanus yrieBoaoB (MOHO-, TU- U MOJIUCAXAPUIbI).
['moko3a — mpocTeiiuid MOHOCAaxapua: OCOOCHHOCTH CTPOEHUSI MOJIEKYJIbI,
busznyecKkue ¥ XMMHUYECKHE CBOMCTBa (B3ammojeicTBue ¢ ruapokcuaom meau(ll),
OKHUCJIEHHE aMMHUaYHbIM pacTBOpOM okcuaa cepedpa(l), BocctaHoBiIeHHE, OpOKEHHE
IJIIOKO3bl), HaxOoXJACHWE B MpPUPOJAE, TMPUMEHEHHE, OUOJOTHYEeCKas PpOJb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman m nemnono3a Kak NpuUpoAHble nosmMepbl. CTpoeHue Kpaxmaia |
newnono3bl.  dusnueckne W XMMUYECKHE CBOMCTBA Kpaxmana (THApoJu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).




JKcnepumenmanvhbvie Memoovl UIVUEHUs Beujecme U Ux npespaujerui:
MpOBEICHNE, HAOMIOACHUE M OIKCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOpPEHHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHHPTOB (OKUCIEHUE STaHOJIA
okcumoM Menu(ll)), MHOTOATOMHBIX CHUPTOB (B3aMMOJCHCTBHE TJIHIIEPUHA C
ruapokcugom meau(ll)), aapaeruaoB (OKUCIEHHE aMMHAYHBIM PAacTBOPOM OKCHIA
cepeopa(l) um rugpokcumom wMenu(ll), B3ammopeiicTBHE Kpaxmajga ¢ HOJOM),
MPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnslie 3anaun.

Bbluncienuss 0o ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIEeCTBA WM MPOAYKTa PEaKIUd 1O HW3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 HUCXOIHBIX BEIIECTB WIIA MTPOTYKTOB PEAKITHN ).

A3oTcozeprKanue OpraHumIecKue COCTUHCHHUS.

AMHMHOKHCIIOTHI Kak aMm(pOTEpHBIE OpraHUYeCKue coequHEHUs. DU3NIECKHUe H
XUMUYECKHE CBOWCTBA AMHUHOKHUCIOT (Ha mMpuUMepe TIHIHMHA). buonoruueckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak mNpUpOJHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. [lepBuunas,
BTOpPUYHAs W TPETUYHAs CTPyKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINKU Ha OCJIKU.

IKcnepumeHmanvhbvle Memoovl U3VUEHUsT 6ewjecms U UX NpespaujeHull:
HAOJIOZICHUE U OMHCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATypalus OEIKOB MPH
HarpeBaHWM, [IBETHBIC PEAKIIUHA OCITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUST

OCHOBHBIC TIOHATHS XUMHU BBICOKOMOJICKYJIIPHBIX COCIWHCHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTECTICHBb IMOJMMEPU3AIIUU, CPEIHSS MOJCKYJIIpHas
Macca. OCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJICKYJSIPHBIX COCAMHCHUN —
MTOJIMMEPHU3AITUS U TIOJTUKOHICHCAITHS.

DKcnepumenmanbHvle Memoobl U3VYEHUS] Beecms U UX NpPespaujeHuls.
O3HAaKOMJIEHHE ¢ 00paslaM MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, TIACTMACC,
Kay4qyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXNpeaIMETHBIX CBSI3€M NPU U3YYECHUM OPraHUYECKOU XHMHUU B
10 xjacce OCYIIECTBISACTCS 4Yepe3 WCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSATHMA, TaK W TIOHSTHM, SBISIONUXCS CUCTEMHBIMH IS OTACIBbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OOmue ecTeCTBEHHO-HAYYHbBIC TIOHATHS: SIBJICHUE, HayYHBIA (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuuKaius, MepuogUYHOCTh, HAOJIOJICHHE,
U3MEpCHHE, PKCIIEPUMEHT, MOJICITUPOBAHHE.

®duzuka: MaTepus, DSHEpPrusi, Macca, aToM, OJJEKTPOH, MOJEKyJa,
HPHEPreTUYECKU ypOBEHb, BEILECTBO, TeENO, OOBEM, arperaTHoe COCTOSIHHE
BEIECTBA, (PU3NICCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Owmochepa, oOMEH BEIIECTB B OpraHu3Me,
dboToCcUHTE3, OHOJIOTMYECKH AaKTUBHBIE BemiecTBa (O€TKH, YIJIEBONBI, >KUPBI,
(bepMeHThI).



['eorpadusi: MuHEpabl, TOPHBIE MOPOJIBI, TOJIE3HBIC MCKOMAEMbIE, TOTUIMBO,
pECypCHL.

TexHomorus: NUIEBbIe NIPOAYKThI, OCHOBBI PALIMOHAIILHOI'O [TUTAHUS, MOKOIIME
CpPEACTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE Ipenaparbl, MaTepuaibl U3
VICKYCCTBEHHBIX U CHUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKAS XUMUSA

Teopernueckne 0OCHOBbI XUMHH

XUMHUYECKHUH A5ieMeHT. AToM. SIpo aToma, U30TOMbI. DJIEKTPOHHAsT 000JI0UKa.
DHepreTUdeckre YpoOBHH, MOAYPOBHH. ATOMHBIE OpOuTaimu, S-, P-, d- DIIEMEHTHI.
OcoOeHHOCTH pacIpeesieHUss JIEKTPOHOB IO OpPOHUTAIIM B aTOMax 3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLIHsl aTOMOB.

[lepnonnueckuit 3akoH u llepuonnueckas cucreMa XMMUYECKUX JJIEMEHTOB /.
N. MengeneeBa. CBs3b NEPUOAMYECKOTO 3akoHa u llepmogmyueckod CHCTEMBI
xuMuueckux asnemeHtoB J[. M. MenneneeBa ¢ COBPEMEHHOW TEOpHUEW CTPOCHMS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XUMHUYECKHX JJIEMEHTOB U
oOpa3yeMbIX HMH HPOCTBIX M CJOXKHBIX BEIIECTB [0 TPYINIaM U IEpUOJIaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKash CBs3b. BuAbl XUMHUYECKOW CBA3U
(koBaJIeHTHasl HEMOJIApHAs W TOJSpHAsl, MOHHAsA, MeTajuimueckas). MexaHu3Mbl
oOpa3oBaHUS KOBAJICHTHOW XHMHYECKOW CBsi3M (OOMEHHBIW W  JOHOPHO-
akuentopHsiil). BomopogHas cBsizb. BaneHTHOCTb. DNEKTPOOTPULATENHHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTAIMYECKHX PEMETOK. 3aBUCHUMOCTh CBOMCTBA
BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIETKH.

[lonaTne o0 nucnepcHbIX cucTemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxkarus HEOPTaHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHUYECKUX BELIECTB. ['eHeTuyeckas CBA3b HEOPraHWYECKUX BEILECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumuueckass — peakmnus.  Kmaccudukanuss — XMMUYECKUX — peakiuii B
HEOPraHWYECKOM M OPraHWYeCKOW XHMMHHM. 3aKOH COXPaHEHHUs MacChl BEIIECTB,
3aKOH COXPAaHEHU U MPEBPALLICHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSX.

CKOpoCTh peakluu, €€ 3aBUCUMOCTh OT pasziuyHbIX (pakTtopoB. OOpaTuMbie
peakuun. XuUMHYECKOE paBHOBecue. MaKTOpbl, BIUAKOIMIME HA COCTOSHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

Dnektponutuueckas auccouuanus. CuiibHble U ciadblie 35eKTpoiauThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



IKCnepumMeHmaivbHovle Memoobl U3YUeHUs Beujecmse U Ux npespawjeHui:
neMoHctpanus Tadmun «llepuognueckas cuctemMa XxumMuuyeckux anementoB JI. U.
MeHneneeBay, U3ydeHHE MOJCIECH KPHUCTAUNIMUECKUX PemEToK, HaOIIoJeHue |
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHHUE MEPOKCHIA
BOJIOpPOJia B MMPUCYTCTBUM KaTallU3aToOpa, ONPEICIICHUE CPEAbl PACTBOPOB BEIIECTB C
MTOMOIIBI0 YHUBEPCAIIBHOTO MHAMKATOPA, PEAKIIMU WOHHOTO OOMEHa), MPOBEICHHUE
MPaKTUYECKON paboThl «BiusHue pa3audHbIX (PaKTOPOB HA CKOPOCTh XMMUUYECKOM
peaKIum».

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHUAM XUMHYECKMX pEaKIUd, B TOM  YHUCIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C UCIIOJIBb30BAHUEM MOHATHS «MAcCOBAs A0OJIA
BEIIECTBAY.

Heoprannyeckasi xumus

Hemeranmnel. [lonoxenue HemetrayuioB B Ilepuoguueckorl — cucreme
xumudeckux anemeHToB JI. M. MeHneneeBa U OCOOEHHOCTH CTPOCHUS aTOMOB.
®dusnyeckre CBONCTBA HEMETAIOB. AJUIOTPONHUS HEMETAUIOB (HAa mMpuUMepe
KHCJIOpO/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOWCTBA BAKHEWIIMX HEMETAJUIOB (TaJIOTEHOB, CEpbI, a30Ta,
dbochopa, yrmepoga M KpeMHHSA) M HMX  COCIMHEHHH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COCTUHEHUN).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. [lonoxenne meraimoB B llepuonnueckoinl cucTteMe XHMHYECKHUX
anemeHToB JI. Y. MengaeneeBa. OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000J0YEK
aToMoB MeTajuioB. O6mme ¢uzudeckre cBoiicTBa MeTauioB. CruiaBbl METasUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAIOB (HATpPUM, Kaaui, KaJblHi,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue crmocoObl MmonydeHus: MetauioB. [IpuMeHeHHe MeTaiioB B OBITY U
TEXHUKE.

IKcnepumeHmanvhbvle Memoovl U3VHEHUs 6ewjecms U UX NpespaujeHull:
U3ydeHUE KOJUIeKIMU «MeTamipl UM CIUIaBbD», OOpa3lloB HEMETAJUIOB, PEIICHHE
DKCIIEPUMEHTAJILHBIX 3a7a4, HAOJIOJICHHE W OIKMCAaHWE JEMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aUMOJACHCTBUE THAPOKCHIA ATIOMUHHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuéTHrble 3amaun.

Pacuétel Macchl BeliecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O00BEMY OJIHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIECTB,
pacuéThbl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) ITPOIYKTOB PEAKIIUM, €CIIU OHO U3
BEIIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xumum B 0oOecriedeHHH 3KOJIOTWUYECKOW, SHEPTeTUYECKOW W THIIEBON
0€30MacHOCTH, pa3BUTHUM MeAUUUHBL. [IOHSTHE O Hay4YHBIX METOJAX IO3HAHUSA
BEIIECTB U XUMUYECKUX PEAKLIHHM.



[IpencraBiaenust 00 0OMMX HAYYHBIX MPHUHIIMIIAX MTPOMBIIIIICHHOTO MMOTYYECHHS
BAKHEHIINX BEIIECTB.

YenoBek B MHpE BEIIECTB U MaTEPHUANIOB: BAXHEHIINE CTPOUTEIIBHBIC
MaTepHuaJibl, KOHCTPYKLMOHHBIE MATEPUAJIbl, KPACKHU, CTEKIIO, KEPAMHUKA, MaTEPHAJIbI
JUISL 3IEKTPOHUKHU, HAHOMATepUabl, OPTaHUYECKUE U MUHEPAJIbHBIE Y100pEHUsI.

XAMHSL W 300pOBbE YEJIOBEKA: IpaBUJIa HCIOJIB30BAHMS JIEKAPCTBEHHBIX
IpenapaToB, IpaBuiia 0€30MacCHOTO MCIIOIb30BaHMs MpenapaTtoB ObITOBOM XUMHUU B
ITOBCETHEBHOM KU3HH.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss ~ MEXIpeIMETHBIX  CBSA3eM MpH  W3YYCHHH  OOwed
HEOpraHndeckor xumuu B 11 Kiacce OCYIIECTBISETCS 4€pe3 HUCIOJIb30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MMOHSATUMN, TaK U MOHATUH, SBISIOIINUXCA CUCTEMHBIMU
JUISL OTZAENIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHS: Hay4dHbId (DakT, rumoresa, 3akKoH,
TEOpUs, AaHalIu3, CHHTE3, KiIaccu(ukamus, MNEpUOJUYHOCTh, HAOIIOJIEHUE,
HKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SIBIICHHUE.

®dusnka: MaTepusi, SHEPTHs, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEUIECTBO, TEJO,
00BbEM, arperaTHOe€ COCTOSIHUE BEILECTBA, (PU3NYECKUE BEIUUMHBI M €IUHUIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: kneTka, OpraHu3M, J3KocucTema, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

['eorpadusi: MuHEpasibl, TOPHbIE MOPOJbI, MOJIE3HbIE MCKOMAEMBIE, TOIUIMBO,
peCypCHI.

TexHonorus: XUMHUYECKass MPOMBIIUIEHHOCTb, METAJLTYPrUsi, IPOU3BOJICTBO
CTPOUTENIBHBIX MAaTEPUANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, IHUIIEBAS
IPOMBIIIIEHHOCTh,  (hapMalleBTHUECKass  MPOMBIIIIEHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHX IpPEenapaTroB, MPOU3BOJACTBO KOHCTPYKLUMOHHBIX MaTe€pHUaloB,
AJIEKTPOHHAs MPOMBILIEHHOCTh, HAHOTEXHOJIOTHH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
o XuMunuumn
HA BA3OBOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOCHUS
OOyYarOIIMMHUCS TPOrpaMM  CpeaHero ooOimero o0pa3oBaHusi (JIMUHOCTHBIM,
MeTaIpeAMETHBIM U TPEIMETHBIM).

B cooTBeTcTBUM C CHUCTEMHO-ACSATEIBHOCTHBIM TMOAXOIAOM B CTPYKType
JUYHOCTHBIX PpEe3yJbTaTOB OCBOCHHUS IIpeaMeTa «XHMHS» HAa YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIUE:

OCO3HaHHE OOYyYarOUUMHUCA POCCUHUCKONW TpakIaHCKOW UIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KM€ MOTUBALIUU K O0YUEHHIO;

LEJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHI JMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYyYarIIUMXCsi PYKOBOJCTBOBATHCS B CBOEH
JEATEIbHOCTH E€HHOCTHO-CMBICIOBBIMA YCTaHOBKaMH, MPUCYIIMMH LEJIOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHMS SKOJOTUUECKOW KYJIbTYpbl U CHOCOOHOCTH CTaBUTH
LEIU U CTPOUTH )KU3HEHHBIE IIJIAHBI.

JIMYHOCTHBIE PE3YJIbTATBl OCBOECHUS IIpeaMeTa «XHMHS» JOCTUTalTCsS B
eIMHCTBE Y4YeOHOM U BOCHUTATENBHOM JAESITETbHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMH U
ujearaMid POCCHMCKOTO TIpa)kAaHCKOro oOIIecTBa, MNPUHATHIMU B OOIIECTBE
HOpMaMHU U MpaBUJIaMH MOBEJIEHUS, CIOCOOCTBYIOLUMMHU MPOLIeccaM CaMOIIO3HAHMUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS JIMYHOCTH O0YUYarOIINXCA.

JIM4HOCTHBIE  pe3yibTaTbl OCBOCHUS HpeaMeTa «XUMHS»  OTPaKaroT
c(OPMHPOBAHHOCTh ONBbITA TO3HABATEIBHON W MPAKTUYECKOW JAESTENbHOCTU
oOy4Jarommxcs Mo peain3aluy NPUHATHIX B OOILIECTBE IIEHHOCTEH, B TOM 4YHCIIEC B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUsl 00YYarOIMIMMHCS CBOMX KOHCTUTYLIMOHHBIX IpaB U OOS3aHHOCTEM,
YBaXXEHUS K 3aKOHY U [IPABONOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax M MPaBHJIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOH AESATENbHOCTH MPHU CO3aHUH yUEOHBIX
IPOEKTOB, PEIICHNN YU€OHBIX M MO3HABATENIbHBIX 337a4, BHITOJIHEHUU XUMUYECKIX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU AESTENbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA



IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAacJEeAUI0
OTE€UECTBEHHON XUMUMU;

YBaXEHHUSI K MPOIECCY TBOpUECTBA B O0JaCTH TEOPUM M MPAKTUYECKOIrO
NPUMEHEHUsI XUMHUM, OCO3HAHMS TOTO, YTO JOCTIKEHUS HAyKU €CTh PE3YJIbTar
JUIMTENIbHBIX ~ HAONIOACHUM, KPOMOTJIMBBIX  DKCHEPUMEHTAIBHBIX  IOHMCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

MHTEpeca U MO3HABATENIbHBIX MOTUBOB B MOJYYEHUU U MOCIEAYIOIIEM aHAIN3e
nH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBCHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIICHUBAThH CUTYallUM, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACh HAa MOpPaIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHWBAaTh CBOE IOBEJACHUE U TMOCTYNKH CBOUX TOBAPHUILEU C
MO3UIMI HPABCTBEHHBIX M TNIPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUU ATUX
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHUMAaHUsl IIEHHOCTEH 370pOoBOro W  0e30macHoro obOpasza KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOtoIeHUsT TpaBui O€30MacHOro OOpallleHusT € BELIECTBAaMHU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl IIEHHOCTH TPaBUJl  MHAWUBUIYAJIBHOIO U  KOJUICKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSI TIOCJIECACTBUNA W HEMPUATUSI BPEIHBIX MPUBBIYEK (YIOTpEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATEIIbCKOM
NeATEeTLHOCTH, OOIIECTBEHHO  TIOJIG3HOW, TBOPYECKOM W  JOPYrUX  BUOAX
JEATEIIbHOCTH;

YCTAHOBKHM Ha aKTUBHOE YYacCTHE B PEIICHUM MPAKTHUYECKUX 3a/1a4 COUUATIbHON
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTHIECKOMY H3YUYEHHUIO MPOQECCUil pa3IMdHOTO POjJa, B TOM
YuCJIe Ha OCHOBE IPUMEHEHUS TTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaXEHHUS K TPYAY, JIOJSAM TpyJa U pe3yiabTaTaM TPYAOBOU IE€SATEILHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUIYAJIbHOM  TPACKTOPUU
oOpazoBaHus, Oynymied npodeccun W peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YY4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XWMHH, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) ’K0J10rH4eCcKOro BOCIMTAHUSA:

HKOJIOTHYECKH IIEJI€CO00pa3HOTO OTHOIICHHUS K TMPUPONE, KaK HCTOYHUKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIE;
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MOHUMAHUS TJ00aTBHOTO XapaKTepa JKOJOTHYECKUX NPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHOU CPE/Ibl;

OCO3HAHUS HEOOXOIUMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUHM JJISI PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BaAHHUS;

AKTUBHOTO HEMPUATHS ACUCTBUN, MPUHOCAIINUX BPEJ OKPY>KaIOIIEH MPUPOTHON
cpeie, YMEHHUs MPOTHO3UPOBATh HEOJIArONMPHUSATHBIC SKOJIOTHYECKHE IOCIECACTBUS
MPEANPUHUMAECMBIX ACHCTBUN U MPEAOTBPALIATh UX;

HAJIMYKST PA3BUTOTO 3KOJIOTUYECKOIO MBIIUIEHHUS, SKOJIOTHYECKON KYJIBTYpPBHI,
ONBITA AEATEIBHOCTH SKOJIOTHYECKOW HAITPABICHHOCTH, YMEHUS PYKOBOJACTBOBATHCS
UMU B TTO3HABATEIPHONW, KOMMYHHKATHUBHON M COITMAIIBHON TIPAKTHUKE, CIIOCOOHOCTH
Y YMEHUS aKTUBHO MPOTUBOCTOATH UACOJIOTMU XeMo(poouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHUPOBO33PEHUSL, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH U OOIIIECTBEHHON MPAKTHKH,

MOHMMAaHMUS CHeMuUKA XUMHM KaK HayKd, OCO3HaHus e polu B
(GbOpMUPOBAHUM PAIMOHAIIBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHUHM IIE€JIOCTHOTO
IpeACTaBiIeHUs] 00 OKpY’KarIeM MHpPE KaK O €JIMHCTBE MPUPOILI M YEJIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEM M pelIeHUH TMpoOJIeM COXpaHSHHUs
MIPUPOJTHOTO PABHOBECHS,

yOSKIEHHOCTH B 0COOO0M 3HAUMMOCTH XUMHH ISl COBPEMEHHON ITMBUJIU3AIUH:
B €€ TYMaHHUCTUYECKOW HAMPABIEHHOCTH W Ba)XHOW POJIM B CO3/IaHUM HOBOW 0Oa3bl
MaTepUaAIbHONW KYJIbTYpbI, PEIICHUH TJIO0ATBHBIX MPOOJEM YCTOMUUBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPHEBOM, DJHEPreTUUYECKOM, THILNEBOM ©  3KOJIOTHYECKOU
0€30MMacHOCTH, B PA3BUTUU MEIUIIMHBI, 00OECIIEYEHUH YCIOBUM YCIICIIHOTO TpyAa U
AKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKIO0T0 UjieHa 00IIEeCTBA;

€CTECTBEHHO-HAYYHOM TIPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA  METOJ0B
MO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIH30BaTh
moJTydyaeMble 3HAHUS ISl aHAIM3a U OOBSICHEHUS SIBJICHUH OKPYXKAIOIIEro MHUpa U
MPOUCXOMSIIUX B HEM M3MEHEHUN, YMEHUS JielaTh 0OOCHOBAaHHBIC 3aKIIFOUCHUS HA
OCHOBE HaYYHBIX (JaKTOB U UMEIONTUXCS JAHHBIX C IEJBI0 TTOJYYCHHS JOCTOBEPHBIX
BBLIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEIBHO MCHOJL30BaTh XHMMHWYECKHE 3HAHUS JUJIA
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

MHTEpPECA K TO3HAHUIO U UCCIIEIOBATENbCKOM JIESITEIbHOCTH;

FOTOBHOCTM M CIHOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM0oOOpa30BaHUIO, K aAKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHMM 110 XUMHUH B
COOTBETCTBHHM C KM3HCHHBIMH OTPEOHOCTAMU;

HHTEpeca K OCOOCHHOCTSM TpyJa B pa3iIMYHBIX cdepax mpodeccruoHaTbHON
JIEATEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI
MeTtanpeaMeTHbIE pe3ybTaThl OCBOSHHUS YYEOHOTO mpeaMmeTa «XUMUS» Ha
YpOBHE CcpeaHero o0Iiero 00pa3oBaHus BKIIOUYAIOT:
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3HAYHUMBbIEC ISt dbopmMupoBaHUS MHUPOBO33pPEHUS oOydJaronmxcs
MEXKIMCIUIUITMHAPHBIE (MEXIPEIMETHbIC) OOIICHAYyUYHbIC TOHSATHS, OTpa)kKarollue
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHenuduKy METOJOB TO3HAHUS,
HCIIOJIBb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIEeCTBO, DHEPTHUs, SBJICHHE,
MPOIIECC, CUCTeMa, HAy4YHBIM (DaKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOopHsl, CCe0BaHNe, HaOJI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBbIC Yy4ueOHble JeWCTBHUS (IMO3HABaTEJIbHbIC, KOMMYHUKATHBHBIC,
perynaTuBHbIE), obecneunBaromnye GpopmMupoBaHrue QyHKIHMOHATHHONW TPAMOTHOCTH
U COIMAJIbHOM KOMIETEHIIUU 00y4YarOIIUXCS;

CIIOCOOHOCTH 00YJAIONTUXCS UCIIOIh30BaTh OCBOCHHBIE MEXKIUCITUTIIIMHAPHBIC,
MUPOBO33pPEHUYECKHE 3HAHUS W  yHUBEpPCalbHbIC  Yy4YeOHbIE  JCHCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MTPAKTHKE.

MertanpenMeTHbie PE3yibTaThl OTpakaloT OBJAJCHUE YHHBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATCIBHBIMH,  KOMMYHHMKATHUBHBIMH W PETYISTHBHBIMH
JICUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHbIMH Y4eOHBbIMH NMO3HABATEJIbHBIMHU
NeCTBUSAMM:

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITEIILHO (DOPMYITMPOBATh U aKTyaIM3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpUBAaTh;

OMpeNeNaTh LeNu JACATEeNbHOCTU, 3aJlaBasi MHapamMeTpbl U KPUTEPUHU UX
JIOCTUXKEHHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C MTOCTABJICHHBIMU IIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIJICTISITh XapaKTEepHbIE MPU3HAKKW TOHSATUM M yCTaHABIMBATh WX B3aMMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITHUS JJIsI OOBSICHEHUS! OTIENbHBIX (PAKTOB U
SIBIICHUI;

BBIOMpaTh OCHOBAHUS M KPUTEpUHM IS KIAacCH(UKAIMA BEHIECTB U
XAMUYECKUX PEAKIINI;

YCTAaHABJIMBATh NPUYUHHO-CJIECACTBEHHBIE CBA3UM MEXKAY HM3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCyXICHUS (MHIYKTUBHBIE, JACAYKTUBHbBIC, IO
aHaJIOTUH), BBISBJIATH 3aKOHOMEPHOCTH M IIPOTUBOPEUMS B paccMaTpHBaEMbIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh B MPOLIECCE MO3HAHMS, WCIOIb3YEeMble B XUMHUHM CHUMBOJUYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATh MOJICIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJIEMEHTA, XUMHUYECKass popMysia, ypaBHEHUE XUMHUUYECKON peakinu
— MpU pEelIeHUH Y4YeOHBIX TMO3HABATEIBHBIX M MPAKTUYECKUX 3a]ad, MPUMEHSTh
Ha3BaHHbBIC MOJEJbHBIC MPEACTABICHUSA JISl BBISIBICHUSA XapPAKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOI'O IIO3HAHUS BEIIECTB M XUMHYECKUX
peaxkuuu;
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dbopMynupoBaTh LIETU U 33Ja4Md MCCIEA0BaHUs, UCIOIB30BaTh MOCTABICHHBIC
U CaMOCTOATENbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAauyeCTBE WHCTPYMEHTa
MO3HAHUA W OCHOBBI NI ()OPMHPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJE€Th HABBIKAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS U MPOBEICHUS
YUYEHMUYECKUX SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HaOII0JaTh 3a XOJIOM
mpoliecca, CaMOCTOSTEILHO IMPOTHO3UPOBATh €ro  pe3ynbrar, (OpMYIUPOBATH
000O0IIEHNS] ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTU PE3yJbTAaTOB MCCIIECIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM  MCCIIENOBAaTENbCKOM M MPOEKTHOM
JESITEIbHOCTH, MPOSBIIATH CITIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITETFHOMY TTOUCKY
METOJIOB pEIICHUS] MPaKTUYECKUX 3a/Jad, NPUMEHEHHUIO pa3IUYHBIX METOOB
TIO3HAHMSL.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B  PA3IMYHBIX MCTOYHHMKAX HMHGpopManuu (Hay4yHO-
NOMYJISIpHAsl JINTEpaTypa XHUMHUYECKOTO COJEpXKaHMs, CIPAaBOYHBIE IOCOOMS,
pecypcel MHTepHeTa), aHaIM3UpoBaTh MHQMOPMAIMIO PA3NIUYHBIX BUAOB U (opm
IPEJICTaBICHUS, KPUTHUECKH OLICHUBATh €€ JJOCTOBEPHOCTh U HETPOTUBOPEUNBOCTD;

(GopMyIUpOBaTh 3alpOChl U MPUMEHATH PA3IUYHbIE METOJbI MPHU IOUCKE U
orbope wumHOpPMaMKM, HEOOXOJAMMOW i1  BBINMOJHEHHUS YYCOHBIX  3adad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCHOJIB30BAaHUS WHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHIA U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpaTh  ONTHUMAIbHYIO  (QopMy  TIpeaCTaBICHUSA
uH(popmauu (cxemsbl, rpaduKu, TMarpaMmbl, TaOJIULBI, PUCYHKU U JPYTHE);

UCTIONIb30BaTh HAYYHBIH S3BIK B KQUeCTBE CPEACTBA MPU padOTe ¢ XUMUYECKOM
uHbopMaIuelt: TPUMEHSITh MEXIpPEeIMETHbIe ((pU3MYECKHe M MaTeMaTHUYeCKHE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJISAHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1€liCTBUSIMM:

3aJ]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKJIaeMOU TeMbl B XOJi¢ Juajiora u/uiu
JUCKYCCHUHU, BBICKa3bIBaTh UIEH, POPMYIUPOBATH CBOM MPEIOKEHHUSI OTHOCUTEIIBHO
BBITIOJTHEHHUS TIPEITIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIlMEH pe3yNbTaTOB TO3HABATEILHON EATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TPHU BBHITIOJTHECHUH
XUMHYECKOTO IKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIIECTOBAHHUIO CBOWCTB
M3y4YaeMbIX BEILECTB, pealn3alny y4eOHOro MpoekTa u (OpMyIUPOBAThH BBIBOJIBI IO
pe3ynbTaTaM IpPOBEAEHHBIX HMCCIENOBAHUN MYyTEM COTJACOBAaHUS IMO3UILIMNA B XOE
oOCYXJIeHHsI 1 0OMEHa MHEHUSIMU.

OBiaieHHe YHHBEPCAJIbHBIMHU PEryIsiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIFHO TUJIAHUPOBATh W OCYIIECTBISTH CBOIO IMO3HABATEIHHYIO
NeSITENIbHOCTD, OMNpeAeNsis e Lead W 3aJaud, KOHTPOJUPOBAaTH U IO Mepe
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HEOOXOJMMOCTH KOPPEKTUPOBATh MpPEIaraéMblii  alrOpuT™M JEUCTBUN MpuU
BBIMIOJJTHEHUHM YYEOHbIX M MCCIENOBAaTENbCKUX 3a7ad, BbIOMpaTh Haubosee
3(p(eKTUBHBI CcHOCO0 KX peuieHus ¢ y4€TOM IIOJyYEHUS HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOECH JEATEIBHOCTH Ha OCHOBE CaMOaHajIu3a U
CaMOOILICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KITACC

[IpeameTHble  pe3yabTaThl OCBOEHHMS Kypca «OpraHuueckass XUMUSD)
OTPAKAOT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O  XUMHUYECKOM  COCTaBJISAIONICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIM XUMHUU B NO3HAHUU SIBJICHUH MPUPOIBL,
B (OpPMHpPOBAHMU MBIIUIEHUS W KYJbTYpbl JUYHOCTH, €€ (HYHKIHOHAIBHOU
IPAMOTHOCTH, HEOOXOJMMOM JUIsl PEIIEHUsl MPAKTHUYECKUX 337a4 U 3KOJOTHUYECKH
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOHON CpEaE;

BJIAJCHUE  CHUCTEMOM  XUMMHWYECKHX  3HAHMM,  KOTOpas  BKJIIOYACT:
OCHOBOIIOJIArarole NOHATUS (XUMHUUECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka
aToMa, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XUMHUYECKas CBS3b,
CTpyKTypHasi (opmyna (pa3BépHyTas M COKpaléHHas), MOJb, MOJSpHas Macca,
MOJIIpHBIA  O00BEM, YIJIEPOOHBIA CKeNeT, (YHKIMOHANbHAs TpyIma, pagukal,
U30MEPHs, U30MEPBL, TOMOJIOTUYECKUN PsALl, TOMOJIOTH, YIIE€BOAOPOIbI, KUCIOPOI U
a30TCOAEPXKAIIME COCIMHEHUS, MOHOMEp, TOJHUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COCAMHEHMs); TEOPUM M 3aKOHBI (TEOopus CTPOCHHUS
opranndeckux BemectB A. M. BytnepoBa, 3aKOH COXpaHEHHsI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XWUMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXallue B OCHOBE IMOHUMAHUSA MPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEIEHUS O CBOMCTBAaX, COCTAaBE, IOJYYEHHH H
0e30MacHOM HCIIOJIb30BAHUM BaXHEHIIMX OPraHMYECKUX BEIIECTB B OBITY U
NPaKTUYECKOHN AESATEIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHUH BBISBIATH XapaKTepHbIE MPU3HAKA MOHATHUH,
YCTaHaBJIMBATh WX B3aMMOCBS3b, HCIIOIb30BATh COOTBETCTBYIOLIME MOHATHS IPH
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUI OPraHUYECKUX COEIMHEHMIA;

c(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJIUKY MJIs
COCTABJICHHSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON)
dbopMya  OpraHMYECKUX BEIIECTB M  ypPaBHEHUH  XUMHUYECKUX  pEaKUui,
M3TOTaBJIMBAaTh MOJEIN MOJIEKYJ] OPraHMYECKUX BEIIECTB ISl WIUIIOCTPALMM HX
XUMHUYECKOTO ¥ POCTPAHCTBEHHOT'O CTPOCHUS;

C()OPMUPOBAHHOCTh YMEHHUI YCTaHaBIMBAaThb MPUHAMAJICKHOCTb H3YUYEHHBIX
OPraHMYEeCKMX BEUIECTB II0 KX COCTaBy U CTPOCHHIO K ONPEIEIEHHOMY
KJIacCy/Tpynne COeAUHEHMH (YIJIeBOJOPOIbI, KHCIOPOA U  a30TCOAEpIKallue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEIWHEHHsA), JaBaThb WM Ha3BaHUA I10
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cucremaruyeckoit HomeHknatype (IUPAC), a Ttaxke NpUBOAUTH TpPUBHAIBHBIC
HA3BaHUSl OTACJbHBIX OPraHMYECKUX BEIIECTB (ITWICH, MPONUICH, AalleTHJICH,
ATWICHIJIMKOb, TIUUEPUH, (eHod, (opMaibIerujl, aneTanblerusl, MypaBbUHAs
KHCIIOTa, YKCYCHAasl KACIIOTa, OJIEMHOBAsI KUCIIOTa, CTEApUHOBAsI KUCJIOTA, TIIIOKO34,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

chOpPMHUPOBAHHOCTh YMEHUS ONPENENSATh BHJBI XHUMHYECKOM CBS3M B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHbBIC U KPATHBIC);

chOPMHPOBAHHOCTh, YMEHHSI TPUMEHATH TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannveckux BemecTB A. M. BytiepoBa st 00BsICHEHUST 3aBHCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(OpMHPOBAHHOCTh YMEHHM XapaKTEPU30BaTh COCTAB, CTPOCHUE, (PU3UUECKUE
M XUMHUYECKUE CBOMCTBA THUIHMYHBIX MPEJACTABUTENCH pa3IUYHBIX KJIACCOB
OpPraHUYECKUX BEIECTB (METaH, 3TaH, STHJICH, MPOMUJIEH, alleTHiIeH, OyTaaueH-1,3,
MeTui0yTaaueH-1,3, 6eH30J, METaHOJ, STAHOJ, STUICHTIIMKOIb, TIULEPUH, (HEeHOI,
aneTaabJerull, MypaBblHasi U YKCYCHAasl KUCJIOTBI, TJIFOK03a, KpaxMmall, LIEeJUTI0JI03a,
AMUHOYKCYCHAasl KHUCJIOTa), WJUTIOCTPUPOBATH TEHETHUECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHYECKHX pEaKUUWA C UCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

chOpPMHPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh HUCTOYHUKU YTIIEBOJOPOIHOTO
ChIpbs (HEDTh, MPUPOIHBIN Ta3, Yroib), CIOCOOBI UX MEPEePA0OTKH U MPAKTUUECKOE
pUMEHEHUE POAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUN TMPOBOAUTH BBIUUCICHHUS 10 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEILECTBA WM MNPOAYKTa
peakly MO U3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHI BIAJETh CUCTEMOU 3HaHUI 00 OCHOBHBIX METOJIax
HAy4YHOTO [IO3HAHUsS, HCMOJb3yeMbIX B XUMHUU M[PH U3YYEHUU BEUIECTB H
XUMHUUYCCKUX SIBIICHHM (HAOJIOACHUE, U3MEPEHUE, DKCIICPUMEHT, MOJCIUPOBaHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUSL [JIsi MPUHITUS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BENIECTBAMU U HUX
MIPUMEHEHUEM;

chOpMHPOBAHHOCTh, YMEHUH COOJI0O/IaTh MpaBUiia TMOJIH30BAHUS XUMUYECKON
MoCyJIol W 7abopaTOpHBIM OOOpYAOBaHHEM, a TakKKe IMpaBuja OOpalIeHHus ¢
BEIIIECTBAMU B COOTBETCTBHUU C HMHCTPYKIUSMH TIO BBITOJHEHHUIO JIa0OPaTOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOPMUPOBAHHOCTh YMEHUM IUJIAHUPOBATh W  BBITIOJHATH XUMHUYECKHUI
HKCTIIEPUMEHT (MIPEBpaIllCeHUs] OPTaHUYECKUX BEIICCTB MPU HArpeBaHUH, MOJTyUYCHHE
ATUJICHA U U3YYEHHE €ro CBOMCTB, KAUECTBEHHBIE PEAKIIUA OPraHUYECKUX BEILECTB,
JieHaTypauus OeJIKOB MPU HArPEBAHUHU, LIBETHbIE PEAKIIUU OEJIKOB) B COOTBETCTBUU C
OpaBWJaMHd TEXHUKM O€30MacHOCTM TMpU  OOpalleHHMH C BEIECTBAaMH U
7a00paTopHbIM  000pYAOBAaHUEM, TMPEICTABIATh  PE3yJabTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX pEakuudl u
(GbOopMyIMpPOBATH BBIBOJIEI HA OCHOBE ITHX PE3YJIHTATOB;
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chOPMHPOBAHHOCTh yYMEHUN KPUTUYECKH aAHAJTU3UPOBATH XUMHUYECKYIO
uH(opMaIMIO, TOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelicTBa MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

chOpPMHPOBAHHOCT,  YMEHUW  COOJIOJATh  MpaBHIa  IKOJIOTHYECKHU
1eJIeCO00pa3HOro TMOBEJEHUS B OBITY U TPYIAOBOM JEATEIBHOCTH B LEJSAX
COXpPaHEHMSI CBOETO 3/I0POBbS M OKPYXKAIOLIEW MNPUPOJHON CpeAbl, OCO3HABATh
OMAaCHOCTh BO3JACHCTBHUS HA YUBbIE OPraHU3MBI OIPEAECIEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMAasi cMmbica mokazarens [I/IK, mosicHITh Ha mpuMepax cHocoObI
YMEHBIICHUS U MPEIOTBPAIIEHUS] UX BPEIHOTO BO3AECHCTBYS HA OPTaHU3M YEJIOBEKA;

JUIsT 00YYaromuXCsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE
NPUMEHSTh 3HAHUST 00 OCHOBHBIX JIOCTYNHBIX METOJIaX IO3HAHUSI BEILECTB M
XAMHWYECKUX SIBJICHUN;

JUIL  CHENbIX U CHA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYI0 cucTeMy oOo3HaueHuil JI. bpaiins mis 3amucd XUMHYECKHX

dbopmy.

11 KIIACC

[IpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckas XUMUsD)
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh  NPEACTABICHHM: O  XHMHYCCKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUHU B TTIO3HAHUU SIBJICHUN MPUPOBI,
B (OpPMUPOBAHUM MBIIUICHUS UM KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAILHOMN
IrPaMOTHOCTH, HEOOXOAUMOM ISl pElICHUs MPAKTUYECKUX 3aJad U IKOJIOTHYECKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeIe;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKUX  3HAHUW, KOTOpas  BKJIOYAET:
OCHOBOITOJIAraloIIye MOHATUSA (XMMHUYECKHH 3JIEMEHT, aToM, H30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA 00BEM,
BAJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJICHUS, XMMHUYECKAs CBA3b
(KoBaJIeHTHAs, MOHHAsI, METAJIIMYECKasi, BOJIOPOIHAs), KpUCTAJINUECKas PeIIETKa,
TUIBI  XMMHUYECKHX  pPEaKIWi, pPacTBOpP, DJIEKTPOJUTHI,  HEIJIECKTPOIUTHI,
AJICKTPOJUTHUYECKAST  JIUCCOLMALMSA, OKHCIWUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XMMHYECKOM peaklu¥, XHMHYECKOE PAaBHOBECHE); TCOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONW JHCcconManuu, nepuoandyeckuii 3axkoH [[. M. Menneneena,
3aKOH COXPAHEHHUS MACChI BEIIECTB, 3aKOH COXPAHCHWS W MPEBPAIICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN SI3bIK XHUMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIME B OCHOBE MOHUMAHUSA TPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHMX SIBJICHUU, (PaKTOJIOTUYECKUE CBEACHUS O CBOWMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCIOJb30BAaHUM BAXXKHEHIITUX HEOPTraHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHUMN BBISIBISATH XapaKTEpHbIE MPU3HAKU TOHSATHUH,
YCTaHaBJIMBATh MX B3aUMOCBSI3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHATHUS TPU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;
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chOpPMHPOBAHHOCTh, yYMEHHUH HCIIOJIB30BAaTh XUMHUYECKYIO CHUMBOJIUKY JIJISI
cocTaBieHuss  (GOopMyn  BEMIECTB U YpPAaBHEHHM  XMMHUYECKHUX  PEaKIIM,
cucremarudeckyro HomeHkIaTtypy (IUPAC) u TpuBuaibHBIC Ha3BaHMUS OTJICIBHBIX
HEOPTraHWYECKUX BeUIeCTB (yrapHblii ra3, YIJIEKHUCIbIA Ta3, aMMHaK, TraliéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

chOpMHUPOBAHHOCTh YMEHUN OMPEIEIATh BAJICHTHOCTh M CTENEHb OKHCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJICHTHAs, MOHHAs, METaJUTMUECKas, BOJAOPOJIHAS) B COCIUHECHUSIX, THII
KPUCTAJUTMUECKOW PEMETKA KOHKPETHOTO BEIIECTBAa (aTOMHAs, MOJCKYJISIpHas,
WOHHAS, METAITMYECKAs), XapakTep Cpellbl B BOJHBIX PacTBOpPaX HEOPTaHHMYECKUX
COCIMHCHMI;

chOpMHPOBAHHOCTh yMEHUI yCTaHABJINBATh MIPUHAIIICIKHOCTh
HEOPTaHWYECKUX BEIIECTB MO HUX COCTaBy K OINPEACIEHHOMY KJIacCy/TpYIIe
COCJIMHEHUN (MPOCThIC BEIIECTBA — METAJUIBI U HEMETAJUIbl, OKCUJbI, OCHOBAHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

c(hOpMHUPOBAHHOCTh YMEHHMI pPACKpPhIBATh CMBICI MEPUOIUYECKOTO 3aKoHa JI.
W. MengeneeBa v IeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYIO, 0OBSICHUTEIIBHYIO U
MPOTHOCTHYECKYIO (QYHKIIUU;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTepU30BaTh FIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX 3JIeMeHTOB 1—4 mnepuoaoB Ilepuoandeckoil cUCTeMbl XUMHUYECKUX
anementoB J[. M. MennaeneeBa, UCHONB3ys TOHATUS «S-, P-, O-2JIEKTpOHHBIC
OpOuTANTHNY, «IHEPTETUYCCKHUE YPOBHH», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHUX D3JIEMCHTOB W WX COCAMHEHUN TO TepuoiaM | TpyIIam
[Teproanyeckoil cuctemMbl XuMuueckux 3iaeMeHToB . . Menaeneena;

chOpMUPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTh  (OMHUCHIBATH)  OOIIUE
XUMHUYECKAE CBOMCTBA HEOPTAaHMYCCKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPXKIATh CYIIECTBOBAHUE T€HETHYECKOM CBSI3U MEXAY HEOPTaHUYECKUMHU
BEII[ECTBAMH C ITOMOIIbIO YPABHEHHUM COOTBETCTBYIONIUX XUMUUYECKUX PEAKIINA;

chOpPMHPOBAHHOCTh YMEHUS KIACCU(UIIUPOBATH XUMUYECKHE PEAKIUU T10
pa3ITUYHBIM TPU3HAKaM (YUCITYy M COCTaBYy PEAarupyroIINX BEHIECTB, TEIIOBOMY
ah(dexTy peakinuu, U3MEHEHHIO CTENEHEH OKHUCIICHHS 3JIEMEHTOB, OOpPaTUMOCTH
peaKiny, y9acTUIO KaTaanu3aTropa);

chOpPMHPOBAHHOCT, yYMEHHUH COCTABIISITH YPABHEHHS PEAKIUN Pa3TUIHBIX
THUTIOB, TOJTHBIC M COKpAIIEHHBIC YPaBHECHUS PEAKIUH MOHHOTO OOMEHA, YUHTHIBAS
YCIIOBHSI, TIPH KOTOPBIX 3TH PEAKIIUN UAYT 0 KOHIIA,

COPMHPOBAHHOCT, YMCHUH TIPOBOJIUTH  PEAKIIMH, IOATBEPIKIAIONTNE
KaueCTBCHHBI COCTAaB pPa3JUYHBIX HEOPTaHWYECKHX BEIICCTB, pPAaCIO3HABATh
OTMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIECTB;

chOPMHPOBAHHOCT, ~ YMEHHUWM  PACKPBIBAaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEHHBIX PEAKIIUN TIOCPEJACTBOM COCTABIICHUS AJIEKTPOHHOTO OayiaHca
ATUX PEaKLN;
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c(hOpPMHPOBAHHOCTh YMEHHUI OOBSICHATH 3aBHCHMOCTH CKOPOCTH XUMHYECKOMN
peaKIy OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO paBHOBECHS B
3aBHCHUMOCTH OT BHEIIHETo Bo3aeicTBus (mpuHiui Jle [latense);

chOpMHUPOBAHHOCTh YMEHUW XapaKTEpPU30BaTh XUMHUYECKHE IPOIECCHI,
JieXKaIMe B OCHOBE IPOMBIIIICHHOTO TOJIYYEHHUS CEPHOM KHCIOThI, aMMHaKa, a
TaKke CPOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAyYHBIX MPUHIMIAX U
AKOJIOTHYECKUX ITPOoOIeMax XUMHUUECKOT0 ITPOU3BO/ICTBA;

chOpPMHPOBAHHOCTh, YMEHUU TIPOBOJUTH BBIYUCICHHUS C WCIOJb30BaHUEM
MOHSATHUS «MACCOBast J0JIsSl BEILIECTBA B pPACTBOPE», OOBEMHBIX OTHOIICHUHN ra30B MPHU
XUMHUUYECKUX PEAKIHUSIX, MAcChl BEIIeCTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WU OOBEMY OJIHOTO M3 YYaCTBYIOIIUX B PEAKIUU
BEILIECTB, TEIJIOBOTO 3(P¢eKTa peakiiu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

chOpMHUPOBAHHOCTh, YMEHUHN COOJ0/IaTh MpaBUiia MOJIb30BAHUS XUMUYECKON
NoCyJI0M 1 7abopaTOpHBIM OOOpYAOBaHHEM, a TaKKe IMpaBUja OOpalIeHus C
BEIIIECTBAMH B COOTBETCTBUHM C HMHCTPYKIMSIMHU IO BBIMOJHEHHUIO JAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHUPOBAHHOCT, YMEHUW TUIAHUPOBATH M  BBINOJHATh XUMHUYECKHUI
AKCHEPUMEHT (pa3jIoKEHHE MEPOKCHUIIa BOAOPOAA B NMPUCYTCTBUM KaTalIM3aTopa,
OMpeIeJICHHE CPEIbl PACTBOPOB BEILIECTB C MOMONIBI0 YHUBEPCATBHOTO UHINKATOPA,
BIIMSIHUE Pa3IUYHbIX (DaKTOPOB Ha CKOPOCTh XHUMHUUYECKOW peaKiuu, peakiuu
MOHHOTO OOMEHa, KAa4eCTBEHHbIE pEaKIMu Ha cyib(ar-, KapOOHAT- U XJIOPHUI-
aAHUOHBI, Ha KAaTMOH aMMOHMS, PEIICHHE SKCIEPUMEHTAJIbHBIX 3aJad MO0 TeMaMm
«Metamib» u «HemeTaib») B COOTBETCTBUM C MPABWJIAMHU TEXHUKH O€30MaCHOCTU
npu oOpallleHUH C BEUIeCTBaMU W Ja0OpaTOpPHBIM 00OpYyIOBaHUEM, MPEIACTABIATH
pe3yabTaThl XMMHUYECKOTO JKCIEepUMEHTa B (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuid U (GOpMYIUMPOBATh BBIBOJBI HAa OCHOBE JTHX
pE3YIBTATOB;

chOPMHPOBAHHOCTh yYMEHUH KPUTHUYECKH aHAJU3UPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJIYy4aeMyl0 W3 pPa3HBIX HUCTOYHUKOB (CpelcTBa MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);

chOpPMHPOBAHHOCT,  YMEHHUW  COOJIOATh  TMpaBWia  IKOJOTHYECKHU
1[EJIECO00Pa3HOr0 TOBENEHUS B OBITY U TPYAOBOM JEATEIBHOCTH B IEJSAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKPYXKAIOIIEH MNPUPOTHOM Cpeabl, OCO3HABATh
OMAaCHOCTh BO3JICHCTBUSI HA KUBbIC OPraHU3MbI OMPEICIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazarenss [IJIK, mosicHAT Ha TmpuMepax CHocoObl YMEHBIIEHUS U
MpEeAOTBPAIICHHUS UX BPEHOTO BO3JACHCTBHS HA OpPraHU3M YeJIOBEKa;

JUIs OOy4YarolUXCcs C OrpaHUYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBBS: yMEHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX ITO3HAHHUS BEILECTB H
XUMUYECKUX SIBJICHUI;

JUISL  CIIETIBIX W CA0OBUIANIUX OOYYaIONMUXCSl: YMEHHE HCIOIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaudeHud JI. Bpains mis 3amucu XMMHYECKUX

bopmy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
HaumenoBaHue pa3jiesioB U
Ne i/ Kontpoabnble | Tlpakrnueckue | JJabopaTopubie | JJIEKTPOHHbIE (LH(PPOBBIE)
TeM IPOrpaMmbl Bcero
padoThI padoTnI ONBITHI o0pa3oBaTe/ibHbIE PeCypChl
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
Ipeamer opranuieckoi Tpenaxep "O6mako 3Hanmi". Xumus. 10
xuMuu. Teopus cTpoeHHs Kiace
11 . 4 2 Y ’ ;
OpPraHNY€eCKUX COCAUHEHUI 00O "®wuzukon Jlabd
A. M. Byrieposa https://oblakoz.ru/
Hroro no pazneny 4
Pasznen 2. YrieBoaopoabl
Tpenaxep "O6mako 3Hanmi". Xumus. 10
51 IIpenenpHbIE yIIIEBOAOPOIBI 5 1 Krace,
' — aIIKaHbI 000 "®uszukon Jao"
https://oblakoz.ru/
HenpenensHble Tpenaxep "Ob6nako 3Hanuit". Xumus. 10
2.2 €BOJIOPO/JIBI: AJIKE 6 1 1 Kace,
YIJICBOZIOPO/IBE: AITKEHEL, 00O "®wuszukon JIabc"
QJIKa/INCHBI, aJIKIHBI https://oblakoz.ru/
Tpenaxep "Ob6naxo 3Hanuit". Xumus. 10
Apomarnyeckue KJ1ace
23 2 " ’ "
YIII€BOOPOIbI 00O "®uzukon J1ad
https://oblakoz.ru/
[IpupOHEBIE HCTOUHHUKH Tpenaxep "Ob6nako 3Hanuit". Xumus. 10
2.4 €BOJIOPOJIO 3 1 KIace,
YHICBOZIOPOOB H X 00O "®dwuzukon Jlad"
nepepadoTka https.//oblakoz.ru/
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Hroro mo pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
Tpenaxep "Ob6nako 3Hanuit". Xumus. 10
3.1 C . de 3 fnace,
THpPThHL HOI 00O "®duszukon JIad"
https://oblakoz.ru/
Tpenaxep "Ob6nako 3nannit". Xumus. 10
3.2 Anpneruasl. Kap6oHOBBIC 6 KJIacc,
' KUACIOTHI. CIIOKHBIE YPHUPBI OOO "®u3zukon Jlac"
https://oblakoz.ru/
Tpenaxep "Ob6nako 3Hanuid". Xumus. 10
. 4 1 KJ1acc,
3.3 Yrnepoanl 000 "®uszukoH JIac"
https://oblakoz.ru/
Hroro mo pazneny 13
Pa3znen 4. A3oTcoaepxkamye OpraHudecKkue coe{uHeHust
Tpenaxep "Ob6naxo 3Hanuit". Xumus. 10
4.1 A . Benku. 2 face,
MHHOKHMCJIIOTEI. benku 000 "®usnxon Jla6"
https://oblakoz.ru/
Hroro no pazneny 2
Pa3pnen S. BeicokoMoOJIeKY I pHBIE COCUHEHUSA
Tpenaxep "Ob6nako 3Hanuit". Xumus. 10

[Tnactmaccel. Kayuyku.

5.1 2 KJacc,
' Bomnokna 000 "®uzukox Jladc"
https://oblakoz.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 9

[TPO'PAMME
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11 KJIACC

HaumenoBanue pa3jiesioB

KoanyecTBo 4acosB

JaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m KoHTpobHBI [MpakTuyeckn
U TeM NPOrpaMMbl Bceero OHTPOTLHEIC P CCKHE | JTaGopaTopHbIe |  oGpazoBaTebHbIE pecypebl
padoThI padoThI ONBITHI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
n Al
CTpoeHHe aTOMOB. Tpenaxep "O06nako 3HaHmit". Xumusl.
Ilepnonuueckuil 3aK0H U 11 xnacc,
11 - p 3 00O "®wuzuxon Jlad"
: epuoInyecKas cucrema https://oblakoz.ru/
XMMHYECKHUX 3J1eMEHTOB /J1. http://school-collection.edu.ru/
. MeunneneeBa
Tpenaxep "O06nako 3HaHmit". XuMUSL.
Crpoenue BemecTna I wmace,
1.2 M P 5 ) 4 00O "®wuzukon JIac"
HOrooOpasue BEIIEeCTB https://oblakoz.ru/
http://school-collection.edu.ru/
Tpenaxep "OO0nako 3HaHui". Xumusi.
11 knacc,
1.3 XHUMHUYECKUE PeaKun 9 1 1 2 000 "®uzuxon Jadc"
https://oblakoz.ru/
http://school-collection.edu.ru/
Hroro mo pazueny 16
Pa3nen 2. Heoprannuyeckasi Xumust
Tpenaxep "OO6nako 3HaHMi". XuMusl.
11 xnacc,
2.1 Mertaubl 6 1 2 000 "®wusukon Jlad"

https://oblakoz.ru/
http://school-collection.edu.ru/
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Tpenaxep "O06nako 3HaHmit". Xumusl.

11 xnacc,
2.2 Hewmerautel 8 1 1 3 000 "®uzuxox JIad"
https://oblakoz.ru/
http://school-collection.edu.ru/
Hroro no pazneny 14
Pasznen 3. Xumus 1 :KU3HL
Tpenaxep "Oo6nako 3HaHUK". XUMHUS.
11 knacc,
3.1 XuMud ¥ )KA3Hb 4 000 "®uzukoH JIad"
https://oblakoz.ru/
http://school-collection.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3 7

[MTPOI'PAMME

OnexkTpoHHBINA o0pa3oBaTenbHbIN pecype " ciam EI'D. Cpennee obiee oOpa3zoBanue. YueOHbIH MOIYIb [0 PEIICHUIO TPYAHBIX 3aaHUH 110

yuebHOMY npeameTy "Xumus'".
10 - 11 xmaccnr",
AO MzparensctBo "IIpocBemienne”

DeKTpOHHBINA 00pa3oBaTeNbHbIN pecypc "JlomamHue 3a1aHus.

Cpennee obmiee odpazoBanne. Xumus'", 10 - 11 kiacc,
AO MzparensctBo "l[IpocBemienne”
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IIpunoxenue

K paboueit nporpamme COO
y4eOHOTO IpeIMeTa
«Xumus. ba3oBblii ypOBEHB»

®opmbl yueTa padoyeil NPOrpaMMbl BOCIIMTAHMS

B padoueil mporpamMMme 1o XuMHuu
Pa6ouas nporpamma Bociutanust MBOY «COIII Ne 21y peanu3syeTcs 4epe3 UCIOJIb30BaHUE
BOCIIUTATEIHHOTO NOTEHIIMAIa YPOKOB MaTeMaTHKH. DTa paboTa OCYIIECTBISETCS B CICIYIOIIUX
dbopmax:

noOyx/ieHue 0o0ydarommxcsi coOJII0AaTh Ha YpOKe OOIENpPUHSATHIE HOPMBI TOBEICHHUSA,
npaBuiia OOIIEHUST CO CTapmuMu (MEJaroruyecKuMu pabOTHUKAaMH) W CBEPCTHUKAMU
(oOyuarommuMHCs ), TPUHIUIIBI Y4eOHOU AUCITUTUIMHBI M CAMOOPTaHU3aIIH;

MPUBJICYCHHE BHUMAHUS OOYYaIOIMIMXCS K IIEHHOCTHOMY acleKTy M3Y4aeMbIX Ha ypoKax
IPEIMETOB,  SBJIEHUM, COOBITHMI  yepe3: JEeMOHCTpalMi0  OO0y4arouMMmcsi INPUMEPOB
OTBETCTBEHHOTO, IPaxaaHCKOTO MOBE/ICHUS, MPOSIBIICHUS 4eN0BEKOII00Us u
T00pOCepaeYHOCTH;

BOCIHUTaHHE y OOy4aromuxcs YOEeKIEHHOCTH B TYMAaHUCTHYECKOM HAmpaBIE€HHOCTU
XUMUHM, €€ BaXHOM poJM B pEHIEHUH TIJ00aJbHBIX MpOOJEM  palUOHAIBLHOTO
MPUPOIONOIIb30BAHMS, TMOMOJHEHUS SHEPTeTUYECKUX PECYpCOB M COXPAHEHHs MPUPOTHOTO
paBHOBECHUSl, OCO3HaHUS HEOOXOJMMOCTH OEpEeXHOro OTHOIIEHHMS K MPUPOJE U CBOEMY
3JI0POBBIO, a TaK)Ke MPHUOOPETEHHsI OMbITA UCIIOIB30BAHUS MOJNYUYCHHBIX 3HAHUN I TPUHSTUS
IPAMOTHBIX PEIICHUHN B CUTYAIUSX, CBI3AHHBIX C XUMUICCKUMU SIBJICHUSIMU

oOpaileHne BHUMaHHUS Ha HPABCTBEHHBIE AaCMEKThl HAYYHBIX OTKPBITHH, KOTOpHIE
U3y4JaloTCsl B JAHHBII MOMEHT Ha YpOKe, Ha JesATeNieil HayKH, IOJIMTHKOB, CBS3aHHBIX C
M3y4aeMbIMH B IaHHBIII MOMEHT T€MaMHU, Ha TOT BKJIaJ, KOTOPbII OHU BHECIIH B pa3BUTHE Halllel
CTpaHbl ¥ MUpA, MPUMEPHl UX >KU3HM, HA MOTHUBBI UX MOCTYIIKOB; MCIIOJI30BaHUE HAa YpOKax
uH(OpMalNK, 3aTparuBaroilell Ba)kKHbIe COLMaNbHbIE, HPAaBCTBEHHbIE, ITHYECKHUE BOIIPOCHI;

MCIIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOXHOCTEH coJlep)KaHus y4eOHOro mpenMera IJis
dopmHpoBaHUs Yy OOyYaroIUXCSd POCCHUMCKUX TPAaJULMOHHBIX JIYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIbTYPHBIX IIEHHOCTEM uepe3 IMoA0Op COOTBETCTBYIOIIMX TEKCTOB Ul H3y4eHUS,
poOJIEeMHBIX CUTYalui JUIst 00CYX/IEHUS B KJlacce;

WHUIIMMPOBAaHNE OOCYXICHWH, BBICKA3bIBAHUN CBOETO MHEHUS, BBIPAa0OTKH CBOETO
JMYHOCTHOT'O OTHOIIEHUS K U3Y4aeMbIM COOBITUSM, JIUIIAM;

BKITIOYCHHE B YPOK HMTPOBBIX MPOIENYp, KOTOPhIE TMOMOTAIOT MOIACPKAaTh MOTHBAIIUIO
00yJaromuXxcsl K MOMYy4YeHUIO 3HAHUN, HATAKUBAHUIO MMO3UTUBHBIX MEXINYHOCTHBIX OTHOIICHUN
B KJIacce, TIOMOTal0T YCTaHOBJIEHUIO JOOpOKenaTenbHONU aTMoc(hephl BO BpeMsypoKa;

NPUMEHEHHEe Ha  ypOKE  HWHTEPaKTHBHBIX  ¢GopM  pabOThl, CTUMYIHPYIOIIHX
MO03HABATEJIbHYI0 MOTHUBAILIMIO O0YYarOIINXCS;

PUMEHEHUE TPYNIOBON paboThl WM pabOTHI B Mapax, KOTOPhIE CIIOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB KOMaHIHOM paOOTHI M B3aMMOJICHCTBHIO C IPYTUMHU 00 yJaIOIIMMUCS;

BBIOOp M HCIIOJIb30BAaHME HA YPOKAaX METO/]0B, METOJUK, OKAa3bIBAIOLINX BOCIUTATEIHHOE
BO3/ICIICTBHE HAa JINYHOCTh B COOTBETCTBUU C BOCHUTATENBHBIM WJEAJIOM, LENbI0 U 3ajauaMu
BOCTITAHUS,

MHUIUMPOBAHUE U TOJJIEPKKa HCCIEA0BATENbCKON IEATENbHOCTH IIKOJIBHUKOB B hopMe
BKIIIOYCHHST B YPOK pa3lMYHBIX MCCIIEOBATENbCKUX 3aJaHUH, 4YTO JaeT BO3MOXHOCTb
oOydJaronuMcs MPUOOPECTH HABBIKM CaMOCTOSITEIIBHOTO PEIICHUS TEOPETUUYECKON MPOOIEeMBI,
TeHEPUPOBAHUSA M OPOPMIICHHSI COOCTBEHHBIX THUIOTE3, YBAKUTEIHHOTO OTHOIIECHUS K YYXKHM
uzesiM, MyOJIUYHOTO BBICTYIUICHUS, apTyMEHTUPOBAHUS U OTCTAUBAHMSI CBOEH TOUKHU 3PEHUS;
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YCTQHOBJICHHE YBAKUTEIBHBIX, JOBEPHUTEIbHBIX, HE(POPMAIbHBIX OTHOLICHUA MEXITY
YUUTENEM U YUEHUKAaMH, CO3JaHHEe Ha YPOKaX IMOLMOHAIbHO-KOM(pOPTHOH Cpeabl.
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