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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMuM Ha YPOBHE CpEHEr0 00111ero 00pa3zoBaHus pa3padboTaHa
Ha ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «OO6 oOpa3oBaHHH B
Poccuiickoii @enepanun», TpeOOBaHUN K pe3yjibTaTaM OCBOCHHUSA (eaepaabHOU
oOpa3oBaTenbHON MporpamMMbl cpeaHero obmero obpasoBanus (POIT COO),
npeacTaBieHHbIX B DeepabHOM rOCyAapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
COO, c¢ yuérom Konuenuuu mnpenogaBaHusi y4eOHOro mpenMera «XuUMHUS» B
oOpa3oBaTenpHBIX oOpraHm3amusx Poccuiickoit ~ ®exepanuy, peaTu3yrOIMIUX
OCHOBHBIE 00pa3oBaTelIbHbIE MPOTrpaMMbl, U OCHOBHBIX MOJOXKeHHH «CTpareruu
pa3BuTua BocnuTaHusi B Poccuiickoit ®enepanuu Ha nepuoa a0 2025 roma»
(Pacnopsxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

['aBHBIMHU LIEJIAIMH U3y4Y€HHUs TIpeaMeTa « XuMus» Ha 0a3oBom yposHe (10 11
KJI.) SIBJISIFOTCS:

dbopMUpOBaHHE  CHUCTEMBbl  XMMHUYECKHUX  3HAHMM  Kak  BaKHEHIIel
COCTaBJISAIONIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHpPA, B OCHOBE KOTOpPOM JexaT
KJIFOUEBbIE MOHATHUSA, QYHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKA
HAayKH, YyCBOGHHE MW  T[OHMMaHUE CYIIHOCTA JOCTYIHBIX  0O0OOIIECHUI
MHUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMJIEHHWE C MCTOpPUEH HUX Pa3BUTUS W
CTAHOBJICHUS;

dbopMHpoBaHWE W pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJ/AaX IMO3HAHUS
BEIIECTB W XMMHYECKUX PEAKIHMi, HEOOXOAMMBIX I MPUOOPETEHUS YMEHHMA
OPUEHTUPOBATHCA B MHUPE BEUIECTB U XUMHYECKHUX SIBIICHHUI, UMEIOIIUX MECTO B
IIPUPOJE, B PAKTUYECKOW U NOBCEIHEBHOW KU3HU;

pa3BUTHE YMEHUN U CIOCOOOB NIEATEILHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSCHEHUEM XHUMHYECKOTO SJKCIEPUMEHTa, COOJIIOJICHHEeM MpaBuil 0e30MacHOTO
oOpallieHusl C BEIIEeCTBAMU;

MpPaKTUYECKasl HAMNpaBICHHOCTh COJACpPKaHUS OOydeHHUs, OpHEHTalUs Ha
MOATOTOBKY BBIMYCKHUKA OO0Ie00pa30BaTeIbHOW OpraHu3alluM, BIIAJICIOIIETO HE
HAa0OpOM 3HaHUM, a (YHKIMOHAJIBLHONW TPAMOTHOCTBHIO, TO €CTh CIOCOOAMH H
YMEHUSIMU aKTUBHOTO TOJTYYEHHUsI 3HAHUN U PUMEHEHUS UX B PeaTbHOMN KU3HU IS
pelIeHUs MPaKTUYECKUX 3aj1a4.

OO6m1ee 9uciIo 4acoB, OTBEAEHHBIX JIJIsi U3YUYCHHUS XMMHUU, HA ©A30BOM YpPOBHE
cpemHero ooO1ero oopazoBanus, cocrabisieT 68 gacos: B 10 kimacce — 34 gaca (1 gac
B Hezeno), B 11 knacce — 34 gaca (1 gyac B Hezento).



COJAEPXAHME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMer opraHMYecKOl XUMHUH: €€ BOZHHUKHOBEHHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTPOCHUS OPraHHMYECKUX
coenuuenuid A. M. bytiepoBa, e€ ocHOBHbIE TOJIOKEeHUS. CTPYKTYpHBIE (POPMYJIIbI
OpraHhyeckux BemecTB. [‘omoisorusi, wu3omepus. XuUMUYECKass CBS3b B
OPraHUYECKUX COCAUHECHUSAX — OJMHAPHBIC U KPATHBIC CBA3U.

[IpencraBnenre o kiaccupuKaluyu OpraHuYeckux BemlecTB. HomeHkimarypa
OpPraHUYeCKUX COCIMHEHUN (CUCTEeMaThuyeckas) U TpUBHUAJbHbIE Ha3BaHUS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYE€CKUX BEIIECTB.

DKcnepumeHmanvhble Memoovl UIVUEHUSl Geujecmeé U UX NpespaujeHuil:
O3HaKOMJIEHUE ¢ 00pa3liaMyd OpraHUYeCKUX BEIIECTB U MaTepuajaMu Ha UX OCHOBE,
MOJICTUPOBAaHUE MOJEKYJ OpPraHMYeCKUX BEIECTB, HAOJNIOACHUE U OIUCAHUE
JEMOHCTPAlIMOHHBIX ONBITOB [0 MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuM (IUI1aBJieHUE, OOYTIMBAHUE U TOPEHUE).

Yriesoaopoabl

AJIKaHbBl: COCTaB WU CTPOCHHUE, TOMOJIOTMYECKHH psaa. MeraH M 3TaH —
MPOCTEUIINE TIPEICTABUTENIM aJKaHOB: (HU3MYECKUe W XUMHUYECKHE CBONCTBa
(peakiuu 3aMelieHus] W TOPEHHs), HaXO0XACHHUE B TPHUPOAE, TOJIYy4YCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUU Psifl. DTUJIEH U MPONUIICH —
MPOCTEHIIINE TIPEACTABUTENIM AQJIKEHOB: (PU3MYECKUE M XUMHUYECKHE CBONCTBA
(peakuuu  TUAPUPOBAHUSA, TaJOTCHUPOBAHMS, THUJApATALMM, OKHUCJICHUS U
MOJIMMEPHU3AINH ), TOJyYCHUE U TPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u metwnOyragueH-1,3: cTpoeHHe, BaKHEUIIME
XUMHUYECKHE CBOWCTBA (peakuusi mojumepuszanuu). [logydeHne CHUHTETHUYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOCHHOCTHU CTPOCHHUS, TOMOJIOTUYECKUM PsAll. ATIETUIICH —
NPOCTEUINUN  TPEACTaBUTENIb alKWHOB: COCTaB, CTpPOCHUE, (PU3MUYECKHE W
XMMHUUYECKUE CBOWMCTBA (pEakiuu TUAPUPOBAHUS, TaJOT€HUPOBAHUS, THApPATAIINH,
TOpPEHHUs] ), MOJTyYEHUE U TPUMEHEHHUE.

Apennl. benzon: coctaB, cTpoeHue, (U3MUECKHE W XUMUYECKHUE CBONCTBA
(peakuuu TaJOreHUpPOBAaHMS U HUTPOBAHUSI), TOJYYEHHUE U MPUMEHeHue. Toayon:
cocmae,  cmpoeHue,  @Qusuyeckue U  XuMudeckue  ceoucmeéa  (peaxyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NoLydenue u npumeHnenue. TOKCUYHOCTh ApEHOB.
['eHeTnyeckas CBSI3b MEXKIY YIVIEBOJAOPOAAMH, MPUHAMICKAIIMMH K Pa3IUYHBIM
KJIaccam.

[IpuponHble WCTOYHUKM yIIIEBOAOpPOAOB. IIpupoaHblii ra3 W NOMYTHbIE
HepTsaHble Ta3sl. Hedts m e€ mpoucxoxaenue. CriocoObl mepepaboTku HedTu:



NEPErOHKA, KPEKHHI (TEPMUYECKUW, KaTaIUTHYECKui), nuposus. IIpoaykTsl
nepepaboTku He(TH, UX NMPUMEHEHUE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKcnepumenmanbHvle Memoobl U3VYEHUS BeWecmse U UX NpPespaujeHull:
O3HaKOMJIEHHE ¢ 00pa3liaMu IJIaCTMAacC, Kay4yKOB U pe3HHbI, Koulekuuu «HepTo»
U «YTOoJb», MOJIEIMPOBAHUE MOJIEKYJ YIVIEBOJOPOJAOB M TaJOr€HONPOU3BOJIHBIX,
IPOBEJCHUE IPAKTUYECKONW PabOThI: MOJyUYEHHUE ITUIIEHA U U3YUEHHUE €TI0 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 TPOYKTOB PEAKIIUH).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenpHple OXHOATOMHBIE CHUPTBL. METaHON W JTAHON: CTPOEHHUE,
¢uznyeckue M XHUMHUYECKHME CBOWCTBA (peakUuu C AaKTUBHBIMU METaJIaMH,
raJIOr€HOBOJOPOAAaMH, TOPEHHE), NpPUMEHEHHE. BoIOpOaHBIE CBSI3M MEXKIY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoroaromMHble CIUPTHI. DTUICHIJIMKOJb U [NIMLEPHUH: CTPOCHUE, (pU3NUecKue
U XUMHUYECKHE CBOICTBa (B3aMMOJEMCTBHE CO IIEJOYHBIMH MeETaJlJIaMH,
KayeCTBEHHasl pPEakIUsi Ha MHOroaToMHble chnupThl). JlelicTBUe Ha OpraHusM
yesioBeka. [[puMeHenne rieprHa U STUICHTITUKOJIS.

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

Anbnieruibl U kemonsvl. DopManbAeTUl, alleTAIBACTUI; CTPOEHUE, (Pu3nuecKue
U XUMHUYECKHE CBOMCTBA (pEaKkUMHU OKHCIECHHUS M BOCCTAHOBJICHHS, KAUECTBEHHBIE
peaklnn), NOJy4eHHE U IPUMEHEHUE.

OAHOOCHOBHBIE MpeaeIbHbIE KapOOHOBBIE KUCIOTh. MypaBbuHAs U YKCyCHas
KHUCJIOTBI: CTpOEHHUE, (pU3Mueckrue U XUMHUUECKHE CBOICTBa (CBOMCTBaA, oOIIMe AJs
KJ1acca KHMCJIOT, peaklusi sTepudukaiym), noiaydeHre u npuMeHenue. CreapuHoBast
Y OJIEMHOBAsI KMCJIOTHI KaK MPEACTABUTEIN BBICIINX KApOOHOBBIX KUCIOT. Mbliia Kak
COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBHE.

Croxuble 3(hUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX
aupoB. Kupel. ['maponus >xupoB. [lpumenenue >xupoB. buomoruueckas poib
YKUPOB.

VYrneBopl: cocTaB, Kiaccuukanus yrieBoaoB (MOHO-, - U MOJIUCAXAPUIbI).
['moko3a — mpocTedmnii MOHOCAaxapua: OCOOCHHOCTHM CTPOEHHUS MOJIEKYJIbI,
busznyuecKkue ¥ XMMHUYECKHE CBOMCTBa (B3ammojciicTBue ¢ ruapokcugom meau(ll),
OKHUCJIEHHE aMMHUAYHbIM pacTBOpoM okcuza cepedpa(l), BocctaHoBiIeHUE, OpOKEeHHE
IJIIOKO3bl), HaxOXXJEHUE B MPUPOAE, IPUMEHEHHE, OHuoJorudyeckass podb.
dorocunTe3. PpyKTO3a KaK H30MEP IIFOKO3BI.

Kpaxman u nemnono3a kak npupoAHble nojguMepsl. CTpoeHHe Kpaxmana U
uewnono3bl.  dusnueckne W XMMHUYECKHE CBOMCTBA Kpaxmana (THApoJIn3,
KAueCTBEHHAs PEAKIUs C HOJIOM).




OJKcnepumenmanvubvie Memoovl UIVHUEHUs Geujecme U Ux npespaujerui:
MpOBEICHNE, HAOMIOACHUE M OIKCAaHUE JEMOHCTPALIMOHHBIX OIBITOB: TOpPEHHUE
CIIUPTOB, KAaYECTBEHHBIC PEAKIMU OJHOATOMHBIX CIHMPTOB (OKUCJIEHUE 3TaHONIA
okcugmoM Menu(ll)), MHOTOaTOMHBIX CHUPTOB (B3aMMOJCHCTBHE TJHIIEPHUHA C
ruapokcugom meau(ll)), aapaeruaoB (OKUCIEHHE aMMHAYHBIM PAacTBOPOM OKCHIA
cepeopa(l) u rugpokcumom wMenu(ll), B3ammopeicTBHE Kpaxmaja € HOJOM),
MPOBEICHHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnslie 3anaun.

Bbluncienuss 0o ypaBHEHUIO XUMHUYECKOM peakuuu (macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIEeCTBA WM MPOAYKTa PEaKIUd 1O HW3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB MM ITPOTYKTOB PEAKIINN).

A3oTcozeprkanue OpraHuIeCcKue COCTUHCHMUS.

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

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

IKcnepumeHmanvhbvle Memoovl U3VUEHUsT 6ewjecms U UX NpespaujeHull:
HAOJIOZICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYypalus OCNKOB Mpu
HarpeBaHWM, [IBETHBIC PEAKIINH OSITKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUST

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

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

MexnpeaMeTHbIe CBA3H.

Peanuzanusa MeXnpeaMETHBIX CBSI3€M MPU U3YYEHUM OPraHUYECKOM XHMUU B
10 kjacce OCYIIECTBISACTCS 4Yepe3 WCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TIOHSATHMA, TaK W TIOHSTHM, SBISIONUXCS CUCTEMHBIMH IS OTACIBbHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OOmue ecTeCTBEHHO-HAYYHbIC 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, TeNO, OOBEM, arperaTHo€ COCTOSIHHE
BEIECTBA, (PU3NIYCCKUE BETUINHBI U €AUHUITBI UX N3MEPEHUSI.

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



['eorpadusi: MuHEpaIbl, TOPHBIC MOPOJBI, 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.
DHepreTUYecKre YpoOBHH, MOAYPOBHH. ATOMHBIE OopOuTanmy, S-, P-, d- DJIIEMEHTHI.
OcoOeHHOCTH pacIpeesieHUss JIEKTPOHOB IO OpPOHUTAIIM B aTOMax 3JIEMEHTOB
NEPBBIX YETBHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaIusi 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 M3MEHEHHsI CBOMCTB XHMHMYECKUX DJJIEMEHTOB H
oOpa3yeMbIX HMH HPOCTBIX M CJOXKHBIX BEIIECTB [0 TPYINIaM U IEpUOJIaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHMHUYECKash CBs3b. BuAbl XUMHUYECKOW CBA3U
(koBaJIeHTHasi HEMOJIApHAs W TOJISIpHAs, MOHHAsA, MeTayuimueckas). MexaHu3MbI
oOpa3oBaHUS KOBAJICHTHOW XHUMHYECKOW CBsi3M (OOMEHHBIW W JOHOPHO-
akuentopHsiil). BomopogHas cBsizb. BaneHTHOCTb. DNEKTPOOTPULATENHHOCTb.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

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

[lonatne o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBI.
MaccoBas 10J11 BEHIECTBA B pACTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COCJIMHEHUU. Homenkmnarypa
HEOPraHUYECKUX BELIECTB. ['eHeTuyeckas CBA3b HEOPraHWYECKUX BEILECTB,
MPUHAJICKANIUX K PA3IMYHBIM KJIaccaM.

Xumuueckass — peakmnus.  Kmaccudukanuss — XMMUYECKUX — peakiuii B
HEOPraHWYECKOM M OPraHnYeCcKOM XHMMHH. 3aKOH COXPAaHEHHS MacChl BEILECTB,
3aKOH COXPAHEHMS U PEBPAILEHUS SHEPTUN [TPU XUMHUYECKUX PEAKLIHSX.

CKOpoCTh peakluu, €€ 3aBUCUMOCTh OT pasziuyHbIX (pakTtopoB. OOpaTuMbie
peakuun. XHUMHYECKOE paBHOBecue. @akTOpbl, BIMUSIOIIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

Dnektponutuyeckas auccouuanus. CuiibHbIE U ciiadble AeKTpoiauThl. Cpena
BOJIHBIX PaCTBOPOB BEIIECTB: KUCJas, HEUTpaIbHas, IIETOYHAS.

OKHUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.



IKCnepumMeHmaivbHovle Memoobl U3YYeHUs Beujecmse U UX NpespaujeHuil:
neMoHcTpanus Tabmun «llepuognyeckas cucteMa XuMuU4eckux anemeHToB JI[. .
MeHnneneeBay, U3ydeHHE MOJCICH KPHUCTAUNIMUECKUX PEmETOK, HaOIoJeHue |
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHHUE MEPOKCHIA
BOJIOpPOJia B MMPUCYTCTBUM KaTallU3aToOpa, ONPEICIICHUE CPEAbl PACTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCAJILHOTO MHAMKATOPa, PEaKIMd MOHHOIO0 OOMeEHa), MPOBEJICHUE
MPaKTUYECKON paboThl «BiusHue pa3audHbIX (PaKTOPOB HA CKOPOCTh XMMUUYECKOM
peaKIum».

PacuérHble 3anaumn.

PacuéTtel 1O ypaBHEHUAM XUMHYECKMX pEaKIUd, B TOM  YHUCIE
TEPMOXHUMHUYECKHE PACUETHI, PACUETHI C UCIIOJIBb30BAHUEM IMMOHITUS «MACCOBAS JOJIA
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. I[lonoxenne meraimoB B llepuonnueckon cucTeEMe XMMHUYECKHX
anemeHToB JI. Y. MengaeneeBa. OCOOEHHOCTU CTPOEHUS AJIEKTPOHHBIX 000J0YEK
aToMoB MeTajuioB. O6mme ¢uzudeckre cBoiicTBa MeTauioB. CruiaBbl METasUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXKHEUINIMX METAJJIOB (HATPUM, Kaauil, KaJablIHiH,
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 KOJUIEKINMN «MeTauibl U CIUIaBbl», 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 BemiecTBa WM 00bEMa T'a30B 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 xuMmum B 00€CHIEUCHHH 3KOJIOTHYECKOW, SHEPTeTHUYECKOW W TMHINEBOU
0€30MacHOCTH, pa3BUTHUM MeAUUUHBL. [IOHSTHE O Hay4YHBIX METOJAX IO3HAHUSA
BEIIECTB U XUMUYECKUX PEAKLIHHM.



[IpencraBnenust 00 0OMMX HAYYHBIX NPHHIMIAX MPOMBIILIEHHOTO MOTYYEHUS
BAKHEHIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MaTEPUAIOB: BAXXKHEHUIIUE CTPOUTEIIBHBIE
MaTepHuaJibl, KOHCTPYKLMOHHBIE MATEPUAJIbl, KPACKHU, CTEKIIO, KEPAMHUKA, MaTEPHAJIbI
JUISL 3IEKTPOHUKHU, HAHOMATepUabl, OPTaHUYECKUE U MUHEPAJIbHBIE Y100pEHUsI.

XAMHSL W 300pOBbE YEJIOBEKA: IPAaBUJIA MCIOJIB30BAHMS JIEKAPCTBEHHBIX
[pernapaToB, IpaBuiia OE30MACHOTO UCIOIb30BAaHUS MPENapaToB OBITOBOM XMUMHHU B
ITOBCETHEBHOM KU3HH.

MexnpenMeTHbIe CBSI3H.

Peanuzamuss ~ MEXIpeIMETHBIX  CBSA3eM MpH  W3YYCHHH  OOwed
HEOpraHndeckor xumuu B 11 Kiacce OCYIIECTBISETCS 4€pe3 HUCIOJIb30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MMOHATUMN, TaK U MOHATUH, SBIIAIOMINXCS CUCTEMHBIMH
JUISL OTZAEJIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

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

®dusnka: MaTepusi, SHEPTHs, Macca, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PaAMOAKTUBHOCTb, MOJIEKYJIA, SHEPIeTUYECKUN YPOBEHb, BEUIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHUE BEILLECTBA, (PU3NYECKUE BEIUUMHBI M €IUHULBI MX
U3MEPEHUs, CKOPOCTb.

buonorus: knerka, oOpraHu3M, J3KocucTeMa, Ouocdepa, Makpo- H
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTaHU3ME.

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

TexHonorus: XUMUYECKAsT MPOMBIIUIEHHOCTh, METAJUIYprus, MNPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOACTBO, MHUIIEBAS
IPOMBIIIIEHHOCTh,  (hapMalleBTHUECKass  MPOMBIIIIEHHOCTb,  MPOU3BOJCTBO
KOCMETHYECKHX IpPEenapaTroB, MPOU3BOJACTBO KOHCTPYKLUMOHHBIX MaTe€pHUaloB,
AJIEKTPOHHAs MPOMBILUIEHHOCTh, HAHOTEXHOJIOTUH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'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 TTPEIMETHBIM).

B cooTBeTcTBUM C CHUCTEMHO-AECSATEIBHOCTHBIM TMOAXOJAOM B CTPYKTYpe
JMYHOCTHBIX PpEe3yJbTAaTOB OCBOCHMS IpeaMeTa «XHMHS» HAa YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOIUE:

OCO3HaHHE OOYyYarOUUMHUCA POCCUHUCKONW TpakIaHCKOW UIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTHA U CAMOOIIPEEIICHUIO;

HaJIM4KMe MOTUBALIMH K OOYYEHHIO;

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

TOTOBHOCTh M CIOCOOHOCTH OOYy4YaroIIUXCsi PYKOBOJCTBOBAThCA B CBOEH
JEATEIbHOCTH E€HHOCTHO-CMBICIOBBIMA YCTaHOBKaMH, MPUCYIIUMH UEIOCTHON
CUCTEME XUMHUYECKOTO 00pa30BaHus;

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

JIMYHOCTHBIE PE3YyJIbTaTBl OCBOCHUS IIpeAMeTa «XUMHUSA» JOCTUTAIOTCA B
€IMHCTBE Y4YeOHOM ¥ BOCHUTATENBHOM JEATEIbHOCTH B COOTBETCTBUU C
I'YMaHHCTHYECKUMHU, COLIMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU U
ujearaMid POCCHMCKOTO TIpa)kAaHCKOro oOIIecTBa, MNPUHATHIMU B OOIIECTBE
HOpMaMHU U MpaBUJIaMH MOBEIEHUS, CIIOCOOCTBYIOIMMU MPOLIECCaM CaMOIO3HAHMUS,
CaMOpAa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0yUYarOIIMXCA.

JIM4HOCTHBIE  pe3yibTaTbl OCBOCHUS HpeaMeTa «XUMHS»  OTPaKaroT
c(OPMHPOBAHHOCTh ONBbITA TO3HABATEIBHON W MPAKTUYECKOW JAESTENbHOCTU
oOy4Jaronmxcs Mo peajn3aluy NPUHITHIX B OOIIECTBE LEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

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

NPEACTABICHUS O COLMAIbHBIX HOpPMax M MPaBHJIaX MEXIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOH AESATENbHOCTH MPHU CO3aHUH yUEOHBIX
IIPOEKTOB, PEIICHUH yUYE€OHBIX U MMO3HABATENbHBIX 337a4, BBIIOJHEHUN XUMHYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh M NPUHUMATh MOTHUBBI, HaMEpPEHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3TUYHBIX BUJOB YUYEOHOU NEATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHUSA



LHEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAay4HOMY HAaCIEIUIO
OTE€UECTBEHHON XUMUMU;

YBaXEHHUSI K MPOIECCY TBOpUECTBA B O0JaCTH TEOPUM M MPAKTUYECKOIrO
NPUMEHEHUsI XMMHUH, OCO3HAHMSI TOTO, YTO JOCTHXKEHHMS HAayKU €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAaOMIOJCHUM, KPOMOTJIMBBIX  DKCIHEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB;

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

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

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEACHUE U MOCTYNKH CBOUX TOBAPHILEH C
MO3UIIMI HPABCTBEHHBIX M NPAaBOBBIX HOPM M OCO3HAHHUE MOCIEICTBUU ATUX
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHHS LIEHHOCTEW 310poBOro U Oe3omacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOILUEHUS K COOCTBEHHOMY (DU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOtoIeHUsT TpaBui O€30MacHOro OOpalleHusi ¢ BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

MOHMMAHUSl IIEHHOCTH TPaBUJl  MHAWUBUIYAJIBHOIO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallsIX, YTPOKAIOIINUX 3J0POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSI TIOCJIEACTBUNA M HEMPUATHUS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATEIIbCKOM
NeSATeTbHOCTH, OOIIECTBEHHO  TIOJIE3HOW, TBOPYECKOW U  JPYyTrUX  BHIAX
JEATEIIbHOCTH;

YCTAHOBKHM Ha aKTMBHOE YYaCTHE B PEIICHUHU MPAKTUUYECKUX 33/1a4 COLUUATIbHON
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTHIECKOMY H3YUYEHHUIO MPOQECCUil pa3IMdHOTO POjJa, B TOM
YuCJIe Ha OCHOBE IPUMEHEHUS TTPEIAMETHBIX 3HAHUHN 110 XUMUH;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

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

6) 3K0JI0rM4eCKOro BOCIIUTAHMSA

HKOJIOTUYECKU 11€JIeCO00Pa3HOr0 OTHOIIEHUS K NPUPOJE, KaK HCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIE;
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MOHUMAHUS TJ00aTBbHOTO XapaKTepa JKOJOTHYECKUX NPOoOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHME MPUPOTHON U COIIMATILHOM CPE/Ib;

OCO3HAHUS HEOOXOIUMOCTH MCTIOJIb30BAHUSI JOCTHXKCHUN XUMUHM JJISI PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BaAHHUS;

AKTUBHOTO HEMPUATHS ACUCTBUN, MPUHOCAIINUX BPEJ OKPY>KaIOIIEH MPUPOTHON
cpeie, YMEHHUs MPOTHO3UPOBATh HEOJIArONMPHUSATHBIC SKOJIOTHYECKHE IOCIECACTBUS
MPEANPUHUMACMBIX JICHCTBUN U MPEAOTBPAIIATh UX;

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

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 PAIIMOHAJIIBHOTO HAYyYHOTO MBIIUICHHUS, CO3JaHHUU IIEJIOCTHOIO
npeACcTaBiIeHus] 00 OKpYXKalIeM MHpPE KaK O €JIMHCTBE MPUPOJIbI U 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
MaTepUaIbHOM KYJIBTYPbI, PEIICHUH TJI00AJbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPHEBOM, DJHEPreTUYECKOM, TIMIIEBOM U  3KOJOTHYECKOU
0€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIIEYEHUN YCIOBUM YCIEITHOTO Tpy/Ja 1
AKOJIOTUYECKH KOM(POPTHOM KU3HU KaXKIO0T0 UjieHa 00IIEeCTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA  METOJ0B
MO3HAHUS, HCIOJb3yeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIH30BaTh
noJlydyaeMble 3HAHUS ISl aHAIM3a U OOBSICHEHUS SIBIICHHM OKPYXKAIOIIEro MUpa H
MPOUCXOMSIINUX B HEM M3MEHEHUN, YMEHUS JielaTh 00OCHOBAaHHBIC 3aKIIFOUCHHS Ha
OCHOBE HaYYHBIX (JaKTOB U UMEIONTUXCS JAHHBIX C IEJBI0 TTOJYYCHHS JOCTOBEPHBIX
BBLIBOJIOB;

CITOCOOHOCTH CaMOCTOSTEIBHO MCHOJL30BaTh XHMMHWYECKHE 3HAHUS JUJIA
perieHus mpo0JieM B peabHbIX KU3HEHHBIX 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 OCOOEHHOCTAM TpyJla B pa3IMUHbIX cdepax mpodeccroHaaIbHON
JIEATEIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI
MeTtanpeaMeTHbIE pe3ybTaThl OCBOSHHUS YYEOHOTO mpeaMmeTa «XUMUS» Ha
YpOBHE CcpeaHero o0Iiero 00pa3oBaHus BKIIOUYAIOT:
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3HAYMMBbIE IS dbopmupoBanus MHUPOBO33pPEHUS oOyJaronuxcs
MEXKIMCIUIUITMHAPHBIE (MEXIPEIMETHbIC) OOIICHAYyUYHbIC TOHSATHS, OTpa)kKarollue
[IEJIOCTHOCTh HAy4YHOM KapTUHBI MHpa W CHenudUKy METOJOB TO3HAHUS,
HCIIOJIBb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIEeCTBO, DHEPTHUs, SBJICHHE,
MPOIIECC, CUCTeMa, HAy4YHBIM (DaKT, MPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCe0BaHNE, HAOJI0ICHUE, N3MEPEHHE, SKCIIEPUMEHT U JIPYTUE);

YHUBEpCAJIbHBbIC Yy4ueOHble JeWCTBHUS (IMO3HABaTEJIbHbIC, KOMMYHUKATHBHBIC,
peryJiaTuBHbIE), obecreynBaronye GopMupoBaHue (PYHKIIMOHATHHON TPAMOTHOCTH
U COIMAJIbHOM KOMIETEHIIUU 00y4YarOIIUXCS;

CIIOCOOHOCTH 00YJAIONTUXCS UCIIOIh30BaTh OCBOCHHBIE MEXKIUCITUTIIIMHAPHBIC,
MUPOBO33pPEHUYECKUE 3HAHUA W  yHUBEpPCAJIbHbIC  Yy4eOHbIE  JEHCTBUS B
ITO3HABATEJIbHON U COLMAIIBHON MTPAKTHKE.

MertanpenMeTHble PE3yibTaThl OTpa)XaloT OBJIAJACHUE YHHUBEPCAIbLHBIMU
y4eOHBIMU  TO3HABaTEIbHBIMH, KOMMYHUKATHUBHBIMH U  PETYJIATUBHBIMU
JICUCTBUSIMU.

OBaanenne YHHBEpPCATbHBIMHA yueOHbIMH MO3HABATEJILHBIMU
AEeCTBUAMM:

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOATENHLHO (OPMYITHPOBATH U AKTYaJM3UPOBATH MPOOIEMY, BCECTOPOHHE
e€ paccMaTpUBAaTh;

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

UCIIOJIB30BaTh MPU OCBOCHUW 3HAHUN TPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIJICTISITh XapaKTEepHbIE MPHU3HAKU TOHSATUW W YCTAaHABIMBATh HMX B3aWMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIME MOHSITHUS JJIsI OOBSICHEHUS! OTIENbHBIX (PAKTOB U
SIBIICHUI;

BBHIOMpAaTh OCHOBAaHWS W KPUTEPUM A KiIacCU(PUKAIMK BEUIECTB U
XAMUYECKUX PEAKIINI;

YCTAaHABJIMBAaTh NPUYUHHO-CJIECJACTBEHHBIE CBA3M MEXKAY HM3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCyXICHUS (MHIYKTUBHBIE, JACAYKTUBHbBIC, IO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH U MPOTUBOPEUYHUSI B PacCMaTpPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh B MPOLIECCE MO3HAHMS, WCIOIb3YEeMble B XUMHUHM CHUMBOJUYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA3OBBIBATh MOJICIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CHUMBOJI) DJIEMEHTA, XUMHUUecKas popMysa, ypaBHEHHE XUMHUECKON peakinu
— MpU pEelIeHUH Y4YeOHBIX TMO3HABATEIBHBIX M MPAKTUYECKUX 3a]ad, MPUMEHSTh
Ha3BaHHbIC MOJEJIbHbIC MPEACTABJICHUS ISl BBISIBICHUS XapaKTEPHBIX IMPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIH.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOT'O MO3HAHUS BEIIECTB M XMMHUYECKHUX
peaxkuuu;
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dbopMynupoBaTh LIETU U 33aJa4d MCCIEAOBaHUs, UCTIOIB30BaTh MOCTABICHHBIC
U CaMOCTOATENbHO CGHOPMYIHPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUA W OCHOBBI NI ()OPMHPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJE€Th HABBIKAMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS U MPOBEICHUS
YUYEHHUYECKUX SKCIIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHS HAOIIOAaTh 3a XOIOM
mpoliecca, CaMOCTOSTEILHO IMPOTHO3UPOBATh €ro  pe3ynbrar, (OpMYIUPOBATH
000O0IIEHNS] ¥ BBIBOJIBI OTHOCUTEIHHO JIOCTOBEPHOCTU PE3YJIbTATOB MCCIEIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAETaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOM HCCIENOBATENbCKOM W IPOEKTHOU
JESITEIbHOCTH, MPOSBIIATH CITIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITETFHOMY TTOUCKY
METOJIOB pEIICHUSI MPAKTHYECKUX 3a/1ad, NPUMEHEHHUIO pa3InYHBIX METOJOB
TIO3HAHMSL.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBAThCSI B  PA3IMYHBIX MCTOYHHMKAX HMHpopManuu (Hay4yHO-
NOMYJISIpHAsl JINTEpaTypa XHMHUYECKOTO COAEpXaHMs, CIpPaBOYHbIE MOCOOMUS,
pecypcel MHTepHeTa), aHaIM3UpoBaTh MHQMOPMAIMIO PA3NIUYHBIX BUAOB U (opm
IPEJICTaBICHUS, KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTD;

(GopMyIuUpOBaTh 3alpOChl U MPUMEHATH PA3IUYHbIE METOJbI MPHU IMOHUCKE 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, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIONIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA MPH padOTe ¢ XUMUYECKOM
uHbopMaIuelt: TPUMEHSITh MEXIpPEeIMETHbIe ((pU3MYECKHe M MaTeMaTHUYeCKHE)
3HAKU U CUMBOJIBI, (OpMYIIbl, a00peBUATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA
HaTJISAHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKJIaeMOU TeMbl B XOJi¢ Juajiora u/uiu
JTUCKYCCHUH, BBICKa3bIBATh UIEH, (OPMYIUPOBATH CBOU MPEIOKEHHUS] OTHOCUTEIHHO
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 BEILIECTB, pealn3aliy y4eOHOTo MpoeKTa U (OPMYIUPOBATH BHIBOJIBI IO
pe3yibTaTaM NpPOBEAEHHBIX HCCIENOBAHUNA MYTEM COTJIACOBAHUSA IMO3MIMI B XOJ€
oOCYXJIeHHsI 1 0OMEHa MHEHUSIMU.

OBiaieHHe YHHBEPCAJIbHBIMHU PEryIsiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIFHO IUJIAHUPOBaTh U OCYIIECTBISITh CBOIO I103HABATEIHHYIO
NeSITENIbHOCTD, OMNpeAeNsis e Lead W 3aJaud, KOHTPOJUPOBAaTH U IO Mepe
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HEOOXOJMMOCTH  KOPPEKTUPOBATh TMpEIaracMblii  alroOpuT™M JEUCTBUH MpuU
BBIMIOJJTHEHUHM YYEOHbIX M MCCIENOBAaTENbCKUX 3a7ad, BbIOMpaTh Haubosee
3¢ (eKTUBHBIA CHOCOO HX pelmeHus C Y4€TOM IIOJyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBIISITh CAMOKOHTPOJIb CBOEU JEATENBHOCTH Ha OCHOBE CaMOAaHaIU3a U
CaMOOILICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI

10 KUIACC

[IpenMeTHble  pe3ynbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMUSD)
OTPAKAOT:

c(hOpPMUPOBAHHOCTh  NPEACTABICHUM O  XUMHUYECKOM  COCTaBIISIONICH
€CTEeCTBEHHO-HAYYHOW KapTHUHBI MUPA, POJIU XUMHUH B MTO3HAHUU SIBIICHUU TIPUPO/IBI,
B (OpPMUPOBAHUM MBIIUICHUS M KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOMN
rPaMOTHOCTH, HEOOXOJUMOMN JIJIsi PELICHUs] MPAKTUUECKUX 3a/ad M IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U MPUPOIHOI Cpele;

BJIAJICHUE  CHCTEMOM  XUMHUYECKUMX  3HAHHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS (XUMUYECKHUM DJIEMEHT, aTOM, JIEKTPOHHAsI 000JI0UYKa
aTomMa, MOJIEKyJla, BaJEHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, XUMHUYECKasi CBS3b,
CTpyKTypHas (opmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSIpHas Macca,
MOJISIpDHBI  00BEM, YTIAEPOIHBbIN CcKeneT, (yHKIMOHAJIbHAS TPYIIa, paauKal,
M30MEpPHsl, U30MEPBI, TOMOJIOTUYECKHUN Psill, TOMOJIOTH, YIJIEBOAOPOAbL, KUCIOPO U
a30TCOAEPKAIME COECIMHEHUS, MOHOMEp, TOJMMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCAMHEHHUSI); TEOPUU U 3aKOHBI (TEOpUs CTPOCHHUS
oprannueckux BemiectB A. M. BytiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHIN S3bIK XUMHH; MHPOBO33PEHUYECKUE 3HAHUS,
JeXale B OCHOBE IOHUMAHHUS TPUYMHHOCTH U CHUCTEMHOCTH XUMHUUYECKUX
SABJICHUHN, (akToIOTHUUECKUE CBEACHUS O CBOMCTBAaX, COCTaBe, IOJYYCHUU U
0€30MacHOM HCIIOJIb30BAaHUM BaXKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATETbHOCTH YETIOBEKa;

chOpPMHPOBAHHOCTh yYMEHUH BBISBISATH XapaKTEepHbIC TNPU3HAKU TOHSATHUH,
YCTaHABJIMBAaTh HMX B3aWMMOCBS3b, UCIOJIL30BaTh COOTBETCTBYIOUIUE MOHATHS MPHU
OMMCAHUU COCTaBA, CTPOCHHUS U IPEBPALICHUN OPTAaHUYECKUX COEANHEHUN;

chOpPMHPOBAHHOCTh yYMEHHUHN HCIIOJIB30BATh XUMHUYECKYIO CHUMBOJIUKY JIJIS
COCTAaBJICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMysl  OpraHMYECKHUX BEHIECTB MW  YpPaBHCHUH XUMHYECKUX  PEAKIIUM,
W3TOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHWYECKUX BEIIECTB IS WIUIIOCTPALMHU HX
XUMHYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHUS;

chOpPMHUPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAMAJICKHOCTh H3YUEHHBIX
OpPraHWYECKUX BEIIECTB IO MX COCTaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynne COeNMHEHHH (YyIrJIeBOJOPOIbI, KHCIOPOJ U  a30TCOJAEpIKaIIUe
COEIMHEHUS, BBICOKOMOJICKYJISIPHBIE COEIMHEHUs), JaBaTh WM Ha3BaHUA MO
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cuctematudeckoii Homenkimarype (IUPAC), a Takke TpUBOAUTH TPHUBUATHHBIC
Ha3BaHUSl OTACJIbHBIX OPraHMYECKUX BEIIECTB (ITWICH, MNPOMUICH, AalleTHJICH,
ATWICHIJIMKONb, TIUUEPUH, (eHon, (GopManbIerui, ameTaabJIeruj, MypaBbUHAs
KHCJIOTA, YKCYCHasi KUCJIOTa, OJICMHOBAsi KUCJIOTA, CTEAPUHOBAsA KUCIIOTA, TJIFOKO3a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

chOpPMHUPOBAHHOCTh yMEHHUSl ONPENETATh BUJBI XUMHUYECKOM CBSI3M B
OpraHUYECKUX COCTUHEHUSX (OJUHAPHBIC U KPATHEIE);

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

c(OpMHPOBAHHOCTh YMEHHI XapaKTEpPU30BaTh COCTaB, CTPOCHUE, (pU3NUECKue
M XUMHUYECKUE CBOMCTBA THUIHMYHBIX MPEJACTABUTENCH pa3IUYHBIX KJIACCOB
OpPraHUYECKUX BEIIECTB (METaH, 3TaH, STHJICH, MPOMUJICH, alleTHiIeH, OyTaaueH-1,3,
MeTuioyTaaueH-1,3, 6eH30I1, METaHO, 3TaHOJ, STUIICHTIIUKOJIb, TJIUIEPUH, (HEHO,
aneTaabJerull, MypaBblHasi U YKCYCHasl KUCJIOTBI, TJIFOKO3a, KpaxMmall, LIeJUTI0JI03a,
AMUHOYKCYCHAasl KHUCJIOTa), WJUTIOCTPUPOBATH TEHETHUECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHUSIMA COOTBETCTBYIOIIMX XWMHUYECKHUX PEAKIUH C HCIHOJIb30BAHHEM
CTPYKTYPHBIX (OpMYT;

chOpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HUCTOYHUKHU YTIIEBOJOPOJIHOTO
ChIpbs (HEDTh, MPUPOIHBIN Ta3, Yroib), CIOCOOBI UX MEPEePA0OTKH U MPAKTUUECKOE
MPUMEHEHHUE TTPOIYKTOB MEpepadOTKH;

c(hOpPMUPOBAHHOCTh YMEHHUN TMPOBOAUTH BBIYUCICHUS TIO0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MIPOIYKTa
peakly MO U3BECTHBIM Macce, 00BEMY, KOJIMUYECTBY OJHOTO M3 UCXOIHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJETh CUCTEMOU 3HaHUI 00 OCHOBHBIX METOJaX
HAy4YHOTO [IO3HAHUsS, HCMOJb3yeMbIX B XUMHUU M[PH U3YYEHUU BEUIECTB H
XUMHUYECKUX SIBICHUHN (HAONIONCHHE, U3MEPEHHE, DKCIIEPUMEHT, MOJCIUPOBAHNUE),
UCIIOJb30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUSL [JIsi MPUHITUS pEUICHUN B
KOHKPETHBIX JKM3HECHHBIX CHUTyallUsX, CBSI3aHHBIX C BEHIECTBAMM U UX
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 yYMEHUM I[UJIAHUPOBATh W  BBHIMIOJHATH XUMHUYECKUI
AKCTIIEPUMEHT (MPEBPAILCHUS] OPTaHUYECKUX BEIIECTB MPU HArpeBaHUU, MOJTyUCHUE
ATUJIEHA U U3YYEHUE €r0 CBOMCTB, KAUECTBEHHBIC PEAKIIMM OPTAHUYECKHUX BEILECTB,
JieHaTypanus OeJIKOB MPU HAarpEBAHUM, IBETHbIE PEaKUU OEIKOB) B COOTBETCTBHUU C
OpaBWJaMHd TEXHUKM O€30MacHOCTM TMpU  OOpalleHHMH C BEIECTBAaMH U
7a0opaTopHbIM  000OpYAOBAaHHMEM, MPEACTABIATh  PE3YJIbTAaThl  XUMUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHHH COOTBETCTBYIOIIMX pEakuudl u
(GbOopMyIMpPOBATH BBIBOJIEI HA OCHOBE ITHX PE3YJIHTATOB;
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cOPMHPOBAHHOCTh YMEHUH KPUTHYECKH aHAJU3UPOBATH XHUMHUYECKYIO
uH(pOpMaIMIO, TOJIYy4YaeMyl0 W3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOM
uHopmaruu, IuTepHeT u apyrux);

chOpPMHPOBAHHOCT,  YMEHUW  COOJIOJATh  MpaBHIa  IKOJIOTHYECKHU
1eJIeCO00pa3HOro TMOBEIECHUS B OBITY U TPYJAOBOM JEATEIBHOCTH B IEJSAX
COXpPaHEHMSI CBOETO 3/I0POBbS M OKPYXKAIOLIEW MNPUPOJHON CpeAbl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBHS HA JKUBBIE OPraHU3MbI OINPEIEIEHHBIX OpPraHUYECKUX
BEILIECTB, MOHMMAasi cMmbica mokazarens [I/IK, mosicHITh Ha mpuMepax cHocoObI
YMEHBIICHUS U MPEIOTBPALIEHUS UX BPEIHOTO BO3ICHUCTBUS HA OPTAaHU3M YEJIOBEKA,;

JUIsT 00YYaromUXCsl ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JI0POBBS: YMCHHE
NPUMEHSTh 3HAHUST 00 OCHOBHBIX JIOCTYNHBIX METOJIaX IO3HAHUSI BEILECTB M
XAMHWYECKUX SIBJICHUN;

JUIL  CHENbIX U CHA0OBUIAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbepHO-TOUeUHYI0 cUcTeMy oOo3HaueHuit JI. bpaiins mist 3amucu XUMHYECKHUX

dbopmy.

11 KIIACC

[IpenMeTHBIE pe3yabTaThl 0OCBOEHHUS Kypca «O0I1as 1 HeopraHudeckas XUMHUsH
OTpaXKaroT:

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

BJIAJICHUE  CHUCTEMOW  XHMMHUYECKUX  3HAHWUM,  KOTOpas  BKJIOYAET:
OCHOBOITOJIAraloIIye MOHATUSA (XMMHYECKHH 3JIEMEHT, aToM, H30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJEKYJa, MOJIb, MOJISIPHBIA 00BEM,
BAJICHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJICHUS, XMMHUYECKAs CBA3b
(KoBaJIeHTHAas, MOHHAsI, METAJUTMYeCKas, BOJIOPOAHAs), KpUCTAJUIMYECKas peleTKa,
TUIIBl  XMMHUYECKHX  pPEaKlui, pacTBOP, DJEKTPOJUTHI,  HEIJCKTPOJHUTHI,
AJICKTPOJUTHUYECKAST  JIUCCOLMALMSA, OKHCIWUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XMMHYECKOM peaklu¥, XHMHYECKOE PAaBHOBECHE); TCOPUM M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON JUCcconmanuu, nepuoandeckuii 3axkoH [[. WM. Menneneena,
3aKOH COXPAHEHMUS MACChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN SI3bIK XHUMHH,
MHPOBO33PEHUYECKME 3HAHMUS, JIEKAIIME B OCHOBE MOHUMAHUSA MNPUYUHHOCTA U
CUCTEMHOCTH XMMHUYECKHMX SIBJICHUU, (PaKTOJIOTUYECKUE CBEACHUS O CBOWMCTBAX,
COCTaBe, MOJYYEHUH U O€30MaCHOM HCIOJb30BAaHUM BAXKHEHIITUX HEOPTraHUYECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISIBJISATH XapaKTEpHbIE IPU3HAKU TMOHITHUH,
YCTaHaBJIMBATh MX B3aUMOCBSI3b, MCIOJb30BATh COOTBETCTBYIOLIUE MOHATHUS TPU
ONMCAHUY HEOPTraHMYECKUX BEIIECTB U UX MPEBPALICHUM;
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chOpPMHPOBAHHOCTh yYMEHHUH HCIIOJIB30BaTh XUMHUYCCKYI0 CHMBOJIUKY JIJIS
cocTaBieHuss  (GOopMyn  BEMIECTB U YpPAaBHEHHM  XMMHUYECKHUX  PEaKIIM,
cucremarudeckyro HoMmeHkIaTtypy (IUPAC) u TpuBHaibHBIC Ha3BaHMUS OTJICIBHBIX
HEOPTraHWYECKUX BeUIECTB (yrapHblii ra3, YIJIEKHCIbIA Ta3, aMMHUaK, ramiéHas
U3BECTh, HeTallIEHasl U3BECTh, MUThEBAS CO/IA, MUPUT U JIPYTHE);

c(hOpMHPOBAHHOCTh YMEHUN OMPEEIATh BAJICHTHOCTh U CTEIEHb OKUCIICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3M (KOBaJICHTHAs, MOHHAs, METaJUTMUeCKas, BOJAOPOJHAS) B COCIUHECHUSIX, THII
KPUCTAJUTMUECKOW PEMETKA KOHKPETHOTO BEIIECTBAa (aTOMHAs, MOJCKYJISIpHas,
WOHHAs, METAINTMYECKAs), XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX
COCIMHCHMI;

chOpMHPOBAHHOCTh yMEHUI yCTaHABJINBATh MIPUHAIC)KHOCTh
HEOPTaHWYECKUX BEIIECTB MO HUX COCTaBy K OINPEACIEHHOMY KJIacCy/TpYIIe
COCJIMHEHUN (MPOCThIC BEIIECTBA — METAJUIbI U HEMETaJUIbl, OKCUJbI, OCHOBaHUS,
KHUCIIOTHI, aM(OTEPHBIEC THAPOKCUIBI, COJIH);

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 mnepuogoB Ilepuoandeckoil cHUCTEMbl XUMHUYECKUX
anementoB J[. M. MenngeneeBa, UCHONb3ys MOHATUS «S-, P-, 0-2JIEKTpOHHBIC
OpOuTANTHNY, «IHEPTETUYCCKHUE YPOBHH», OOBICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHYECKHX D3JIEMCHTOB W WX COCAWMHEHUH IO TEpHoJaM W TpyImam
[Teproanyeckoil cuctemMbl XuMuueckux 3iaeMeHToB . . Menaeneena;

chOpMUPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTh  (OMHUCHIBATH)  OOIIUE
XUMHUYECKAE CBOMCTBA HEOPTAaHMYCCKUX  BEIIECTB  PA3IMYHBIX  KJIACCOB,
MOATBEPXKIATh CYIIECTBOBAHUE TEHETUYECKOW CBSI3M MEXKIY HEOPTraHWYECKUMHU
BEII[ECTBAMH C ITOMOIIbIO YPABHEHHUM COOTBETCTBYIONIUX XUMUUYECKUX PEAKIINA;

c(hOPMHPOBAHHOCTh YMEHUS KIACCU(UIIMPOBATH XUMUUYECKHE PEAKIUU T10
pa3ITUYHBIM TPU3HAKaM (YUCITYy M COCTaBYy PEAarupyroIINX BEHIECTB, TEIIOBOMY
abdexTy peakimu, U3MEHEHUIO CTENEHEH OKHUCIICHHS DJIEMEHTOB, OOpaTUMOCTH
peaKiny, y9acTUIO KaTaanu3aTropa);

chOpPMHPOBAHHOCT, yYMEHUN COCTAaBJSATh YpPaBHEHUS PEAKIUA Pa3IAIHBIX
THUTIOB, TOJTHBIC M COKpAIIEHHBIC YPaBHECHUS PEAKIUH MOHHOTO OOMEHA, YUHTHIBAS
YCIIOBHSI, TIPH KOTOPBIX 3TH PEAKIIUN UAYT 0 KOHIIA,

COPMHPOBAHHOCT, yYMCHHH TIPOBOJAUTH  PEAKIIMH, TOJITBEPKIAAIOIITHE
KaueCTBCHHBI COCTAaB Pa3jUYHBIX HEOPTaHWYECKUX BEIIECTB, pacCIO3HABATh
OTMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BEIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHUWM  PACKPBIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIUI TOCPEACTBOM COCTABIIEHHUS AJIEKTPOHHOTO OasiaHca
ATUX PEaKLN;
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c(hOpPMHPOBAHHOCTh YMEHHI OOBSICHATH 3aBHCHMOCTh CKOPOCTH XUMHYECKOMN
peaKIy OT Pa3IuYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUYECKOTO paBHOBECHS B
3aBHCHUMOCTH OT BHEIIHETO Bo3jaeicTBus (mpuHiun Jle [llarense);

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

chOpPMHPOBAHHOCTh, YMEHUU TIPOBOJUTH BBIYUCICHHUS C WCIOJb30BaHUEM
MOHATHUST «MAcCOBas JIOJISI BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOIICHHH T'a30B TIPH
XUMHUUYECKUX PEAKIHUSIX, MAcChl BEIIeCTBA WM 00bEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe€ WM OOBEMY OJIHOTO M3 YYACTBYIOIIMX B pPEaKIUU
BEILIECTB, TEIJIOBOTO A(PdeKkTa peakiMu Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacCChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

chOpMHUPOBAHHOCTh, YMEHUHN COOJ0/IaTh MpaBUiia MOJIb30BAHUS XUMUYECKON
NoCyJIol ¥ 7abopaTOpHBIM O0OpYAOBaHHEM, a TakKe IpaBuja OOpalleHus ¢
BEIIIECTBAMH B COOTBETCTBUHM C HMHCTPYKIMSIMHU IO BBIMOJHEHHUIO JAOOPATOPHBIX
XUMUYECKHUX OIBITOB;

chOpPMHUPOBAHHOCT, YMEHUW TUIAHUPOBATH M  BBINOJHATh XUMHUYECKHUI
AKCHEPUMEHT (pa3jIoKEHHE MEPOKCHUIIa BOAOPOAA B NMPUCYTCTBUM KaTalIM3aTopa,
OMpeJIeJICHUE CPEIbl PACTBOPOB BEILIECTB C TOMOIIBIO YHUBEPCAIBHOTO MHUKATOPA,
BIIMSIHUE Pa3UYHbIX (PaKTOPOB Ha CKOPOCTh XHWMHUYECKOW pEaKIuu, peakiuu
MOHHOTO OOMEHa, KAa4eCTBEHHbIE pEaKIMu Ha cyib(ar-, KapOOHAT- U XJIOPHUI-
aAHUOHBI, Ha KAaTMOH aMMOHMS, PEIICHHE SKCIEPUMEHTAJIbHBIX 3aJad MO0 TeMaMm
«Metamib» u «HemeTtaib») B COOTBETCTBUM C MPABUIAMH TEXHUKH 0€30MaCHOCTU
npu OOpallleHUH C BEIIECTBAaMU U JTA0OPATOPHBIM 00OPYAOBaHUEM, MPEICTABISIThH
pe3yabTaThl XMMHUYECKOTO JKCIEepUMEHTa B (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIUX peakiuid U (GOpMYIUMPOBATh BBIBOJBI HAa OCHOBE JTHX
pE3YIBTATOB;

chOPMHPOBAHHOCTh yYMEHUH KPUTHUYECKH aHAJU3UPOBATH XUMHUYECKYIO
uH(OpMaIMIO, TOJYy4aeMyl0 W3 pPa3HBIX HWCTOYHUKOB (CpelICTBa MacCOBOM
KOMMYHUKalu, THTEepHET U Apyrux);

chOpPMHPOBAHHOCT,  YMEHHUW  COOJIOATh  TMpaBWia  IKOJOTHYECKHU
1[€JIECO00Pa3HOT0 TOBENEHUS B OBITY W TPYJAOBOM JEATEIBHOCTH B IEJSAX
COXpPAHEHHSI CBOETO 3JI0POBbS M OKPYXKAIOIIEW MNPUPOTHON Cpejbl, OCO3HABAThH
OMAaCHOCTh BO3JICHCTBUSI HA KUBbIC OPraHU3MbI OMPEICIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazarenss [IJIK, mosicHAT Ha TmpuMepax CHocoObl YMEHBIIEHUS U
MpEeA0TBPAICHHUS UX BPETHOTO BO3ACHCTBHS HA OpraHU3M YeJIOBEKa;

JUIs. OOy4YarolUXcs C OrpaHUYEHHBIMHU BO3MOKHOCTSIMHU 3/I0POBBS: yMEHHUE
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 IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos
HaumenoBaHue pa3jiesioB U
Ne n/m Kontpoabnble | Ilpakruueckue | JJabopaTopubie | JJIEKTPOHHbIE (LU (PPOBBIE)
TeM MPOrpamMmmbl Bcero
padoThI padoTnI ONBITHI o0pa3oBaTe/ibHbIE PeCypChl
Pa3nes 1. Teopernueckue 0CHOBbI OPraHNYeCKOH XUMHUH
Hpeamer opranmuteckoi Tpenaxep "O6mako 3Hanmi". Xumus. 10
11 xuMuu. Teopus cTpoeHHs 4 ) KJ1ace,
' OPraHUYECKUX COCTUHEHUIN 000 "®uzukon Jlad"
A. M. Byrieposa https://oblakoz.ru/
Hroro no pazgeny 4
Paznea 2. Yraesogopoasi
Tpenaxep "Ob6nako 3Hanui". Xumus. 10
51 IIpenenpHbIE yIIIEBOAOPOIBI 9 1 KJ1ace,
' — aIIKaHbI 000 "®uszukon Jao"
https://oblakoz.ru/
HenpenenbHble Tpenaxep "O6nako 3uanuit". Xumus. 10
2.2 JICBOJIOPOJIBI: AIIKEHBI 6 1 1 Krace,
T AOPO ’ 00O "®usuxon JIabc"
AJIKaINCHEI, aTKHHEI https://oblakoz.ru/
Tpenaxep "O6mako 3nanmit". Xumus. 10
53 Apomarnyeckue 9 KJ1acc,
' YIIIEBOIOPOIbI 000 "®uzukoH J1ab"
https://oblakoz.ru/
IIpupoHbIE HCTOYHUKH Tpenaxep "O6nako 3Hanui". Xumus. 10
24 YTJIEBOJOPOJOB U UX 3 1 iace,

nepepadoTka

000 "®uzukoH JIad"
https://oblakoz.ru/
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https://oblakoz.ru/
https://oblakoz.ru/
https://oblakoz.ru/

Hroro no pazneny

13

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
Tpenaxep "Ob6nako 3Hanuit". Xumus. 10
KJ1acc,
3.1 Cruptel. denon 3 000 "Drssror Ta6"
https://oblakoz.ru/
Tpenaxep "O6mako 3Hanmi". Xumus. 10
3.9 Anpneruapl. KapOoHOBBIC 6 KJ1acc,
' KUACIOTHI. CIIOKHBIE YPHUPBI OOO "®u3zukon Jlac"
https://oblakoz.ru/
Tpenaxep "Ob6nako 3Hanuid". Xumus. 10
KJ1acc,
3.3 YriieBosl 4 1 000 "Dumror JIa6"
https://oblakoz.ru/
Hroro mo pazueny 13
Pa3nes 4. Azorcoaepskamue OpraHi4ecKue CoeJuHEeHH
Tpenaxep "Ob6naxo 3Hanuit". Xumus. 10
KJ1acc,
41 AMUHOKHCHOTHL. benkn. 2 000 "Dusiron Ta6"
https://oblakoz.ru/
Hroro no pazgeny 2
Pa3pnen S. BeicOkoMOJIEKY IS PHBIE COCAUHEHUSA
Tpenaxep "O6mako 3nanumit". Xummus. 10
51 [Tnactmaccel. Kayuyku. 9 KJ1ace,
' Bonoxkna 000 "®wuszukoH Jlad"
https://oblakoz.ru/
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34 5

I[TPOI'PAMME
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11 KJIACC

HaumenoBanue pa3jiesioB

KoanyecTBo 4acos

JaekTpoHHbIe (HU(pPOBbHIE)

Ne n/m KoHTpoabH 1|
U TeM NPOrpaMMbl Bceero OHTPOTLHEIC PAKTHHECKUE | JTabopaTopHbIe | GpazoBaTebHbIE pecypebl
padoThI padoThI ONBITHI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
CrpoeHe aTOMOB. Tpenaxep "O06nako 3HaHMiA". XUMUSL.
Ilepronnueckuii 3aKOH U ,,1 | xcnace, "
11 - 3 000 "dPwuzukon Jlad
. CpuoauUCCKas CUCTEMA httpS://OblakOZ.rU/
XMMHYECKHX 3J1eMEHTOB /1. http://school-collection.edu.ru/
. MeunneneeBa
Tpenaxep "O06nako 3HaHmit". XuMUSL.
Crtpoenue BemecTna. ,,1 | xcnace, "
1.2 M 5 4 000 "dwuzukon Jlad
HOrooOpasue BeIIeCTB https://oblakoz.ru/
http://school-collection.edu.ru/
Tpenaxep "OO0nako 3HaHui". Xumusi.
11 xnacc,
1.3 XHUMHUYECKUE PeaKun 9 1 1 2 000 "®uzuxon Jadc"
https://oblakoz.ru/
http://school-collection.edu.ru/
Hroro mo pazueny 16
Pasznen 2. Heopranuueckasi Xumusi
Tpenaxep "OO6nako 3HaHMi". XuMusl.
11 xnacc,
2.1 MerTanbl 6 1 2 000 "duzukon Jlad"
https://oblakoz.ru/
http://school-collection.edu.ru/
2.2 Hemerannsl 8 1 1 3 Tpenaxep "O6nako 3HaHUH". XUMusl.
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http://school-collection.edu.ru/

11 xnacc,
000 "duzukoH JIad"
https://oblakoz.ru/

http://school-collection.edu.ru/

Hroro no pazneny 14

Pa3zgen 3. XuMus u ';KU3HL

Tpenaxep "O06nako 3HaHmit". XuMUSL.
11 xnacc,

3.1 XHUMUS U )KU3HDb 4 00O "®duszuxox JIad"

https://oblakoz.ru/

http://school-collection.edu.ru/

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10

7
[NPOTPAMME 34 2 3

DneKkTpoHHBIN 00pazoBaTenbHBIN pecype "A cnam EI'D. Cpennee obmiee oOpazoBanue. Y 4eOHBINH MOIYIb IO PEHICHUIO TPYAHBIX 3aJaHHUM 11O
yuebHoMy npeamMety "Xumus'.
10 - 11 xmaccer",
AO UzparensctBo "l[IpocBemienne”

DneKTpOHHBIH 00pa3zoBaTeNbHbIN pecypc "JloMalHue 3a1aHUs.
Cpennee obmiee oopazoBanue. Xumus'", 10 - 11 kmacc,
AO UznarensctBo "[IpocBenienue”
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IMPOBEPSIEMBIE TPEBGOBAHMUSI K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIBHOM

ITPOT'PAMMBbI
10 KIIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiembie peAMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbI CPeTHEr0
0011ero o6pa3oBaHus

1

TeOpeTI/I‘{eCKI/Ie OCHOBBHI OpFaHquCKOﬁ XUMHNHN

11

CdopMUpOBaHHOCTH TPEJCTABICHUNH O XUMHUYECKOW COCTaBISIONICH €CTeCTBEHHOHAYYHON KapTHUHBI MHUpa, POJIH
XUMHUH B TO3HAHUU SBJICHUH MPUPOABI, B (POPMUPOBAHUU MBILIUICHUS U KYJIbTYpPbl JUYHOCTH, €€ (QYHKIMOHAIBHOM
TPAaMOTHOCTH, HEOOXOIUMOW IJI PelIeHUs MPAKTUYSCKUX 3a/ad U IKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHS K

CBOEMY 3/I0pPOBBIO U IPHUPOIHOM cpeze

1.2

Brnanenue cucteMoil XMMHMUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJAralIline TMOHATHA (MOJIeKyIa,
BAJICHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, YTIIEPOIHBIN CKeNeT, GYyHKIMOHANbHAS TPYINa, paAUKal, H30MepHs, U30MEphl, TOMOJIOTUYECKUI
P, TOMOJIOTH, YTIEBOAOPOABI, KUCIOPOJ- M a30TCOAEPIKAIIUE COCAUHEHHs, OMOIOTUYECKH aKTHUBHBIE BEIECTBA
(YrJIeBoibl, KUPHI, OCJIKH), MOHOMED, TTOJTMMED, CTPYKTYPHOE 3BEHO, BEHICOKOMOJICKYJISIPHBIE COCTMHEHMUS] ); TEOPUHU U
3aKOHBI (TEOpHS XHMMHUYECKOTO CTpOEHHsS opranmueckux BemectB A.M. ByriepoBa), 3aKOHOMEpPHOCTH,
CUMBOJINYECKUHN SI3BIK XUMUH, (DAKTOJOTHYECKHE CBEACHHMS O CBOMCTBaX, COCTaBe, MONYYeHHH W Oe30macHOM
WCITOJIb30BAaHUN BAKHEHIIMX HEOPTAaHMUECKUX M OPTAaHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON JEATEITHHOCTH

YCIO0BCKa

1.3

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIAITE XAaPAKTCPHBIC IIPU3HAKU HOHSITI/II>'I, YCTaHAaBJIMBATL HUX B3aUMOCBA3b,
HCIIOJIB30BAaTh COOTBCTCTBYIOIIUC IIOHATHUSA IIPHU OINHMCAaHHWH COCTaBa, CTPOCHUSA U HpeBpaHIeHI/Iﬁ OpTraHU4YCCKUX

COECTMHEHNN
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1.4

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XWMHUYECKYI0 CHMBOJHMKY JJI COCTaBJICHHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOH) (HOPMYIT OpraHNYeCKUX BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHH,
M3TOTABIMBATH MOJEIN MOJIEKYJI OPTraHUYECKUX BEIIECTB IS MIUTFOCTPALMU UX XUMHAYECKOTO U IPOCTPAHCTBEHHOTO

CTPOCHUA

1.5

CdopMUpOBaHHOCTh YMEHHI YCTaHABIUBATH MPUHAIIC)KHOCTh U3YUCHHBIX OPraHMYECKUX BEIIECTB 110 UX COCTABY U
CTPOCHHUIO K ONpenesléHHOMY Kiaccy (Tpylie) COoequHEHHH (yriaeBOJOpPOMAbI, KHUCIOPOA M a30TCOJEpKallue

COCAMHCHUA, BBICOKOMOJICKYIIAPHBIC COC,I[I/IHGHI/IH), aaBaTb MM Ha3BaHHUA 110 CHUCTEMATHYECKOU HOMCHKIJIATypE
(IUPAC)

1.5

C(bOpMI/IpOBaHHOCTL YMCHHA ONPCACIIATL BUBL XHUMHYECKOH CBSI3U B OpPraHu4YCCKUX COCINHCHHAX (O,Z[I/IHapHBIe n

KpaTHbIE)

1.6

C(l)OpMI/IpOBaHHOCTL YMCHHS NPHUMCHATH: IOJIOXKCHUA TCOPUH CTPOCHUA OPraHUYCCKUX BCHICCTB AM. BYTJ'IepOBa

JUIS 00BSICHEHMS 3aBUCHMOCTY CBOICTB BCIICCTB OT UX COCTaBa U CTPOCHHA,; 3aKOH COXPaHCHHA MAaCChl BCIICCTB

YFHCBOI[OpO,I[LI. KchoponcoL{epmamHe U a30TCOACPIKAIHNUEC OPraHUYCCKUC COCIUHCHUA. BLICOKOMOHGKYHHPHBIC

COCOAUMHCHUA

2.1

C(I)OpMI/IpOBaHHOCTL YMeHI/Iﬁ MNPpUBOAUTE TPUBUAIIBHBIC HAa3BAHUSA OTACIIBHBIX OPTraHUYCCKUX BCIICCTB (STHHCH,
MMPpONWJICH, allCTHIICH, 3THJICHIJIMKOJIb, TJIULCPHH, (bCHOJ'I, (I)OpMaJ'IBI[eTI/I,Z[, aleTaJIbACrn/i, MypaBbUHass KHUCJIOTa,

YKCyCHas KMCJIOTa, OJICMHOBAA KHUCJI0TA, CTCaprUHOBAA KUCJI0TAa, I'IFOKO034, (bpyKTo3a, KpaxmaJi, HEJIIr0J1034a, FJ'II/IIII/IH)

2.2

CdopMUpOBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, PUBNYECKUE  XUMUYECKHE CBONCTBA THUIMUYHBIX
Hpe}ICTaBHTeHeﬁ pa3J'H/I‘-IHI)IX KJIACCOB OpFaHquCKHX BCIIICCTB (MeTaH, O9TaH, 3THJICH, HpOHI/IJ'IeH, allCTHIJICH,
OyramueH-1,3, MmetunOyTanuen-1,3, G€H30J, METaHOJ, TAHOJI, STUJICHTJIUKOJb, TJIMIIEPUH, (PEHON, aleTanbIeTu/I,

MypaBbUHAasg U YKCYCHAsd KUCJIOTHI, I'NIIOK034a, Kpaxmall, [ICJIUII0JI03a, AMUHOYKCYCHAA KI/ICJ'IOTa)

2.3

CdopMHPOBAaHHOCTh YMEHMSI WJUIIOCTPUPOBATH TE€HETUYECKYIO CBSI3b MEXKIYy TUIUYHBIMU MPEICTaBUTEISIMU

Pa3JIMYHBIX KJIACCOB OpPTraHUYCCKUX BCHICCTB YPABHCHUSAMH COOTBCTCTBYIOIIUX XUMHYCCKUX peaKI_[I/Ifl C
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HCIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYIT

2.4

CdopMHUPOBAaHHOCTh YMEHHSI XapaKTEpU30BaTh HCTOYHUKU YIJIEBOJOPOJHOTO ChIpbs (HE(PTb, MPUPOAHBIN Ta3,

yroJib), crocoObl UX NepepaboTKU U MPAKTUYECKOE IPUMEHEHHE MTPOTYKTOB MepepadoTKH

XUMHA U KU3Hb. PacuéTnl

3.1

C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ BJIAJACTH CHCTEMOM 3HAHHMHM 00 OCHOBHBIX MCTOJaX HAYYHOI'O IIO3HAHUS, UCITI0JIb3YEMBIX
B XUMHHM TIpU HU3YUYCHHHU BCIICCTB W XUMHUYCCKUX SIBJICHUM (Ha6J'IIO,I[eHI/Ie, HU3MCPCHUC, OKCIICPUMCHT,
MOI[GJIHpOBaHI/Ie), HCIIOJIb30BATh CUCTCMHBIC XHMHUUYCCKHUE 3HAHUA I MIPUHATUA peIHGHI/Iﬁ B KOHKPCTHBIX

JKM3HCHHBIX CUTYyalluAX, CBA3AaHHBIX C BEIIECTBAMU U UX IIPUMCHCHHUEM

3.2

ChopMUpOBaHHOCTh yMEHHI COONMIONATh MpaBWIa IOJB30BAHUS XHMHUYECKOH mOCynoi u 1ab0paToOpHBIM
o0opy/ioBaHNEM, a TaKXKe MpaBUJIa OOpaIICHHs C BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIUSMH IO BBIOJTHCHHIO

J'Ia60paTOpHI>IX XUMHNYCCKHX OIIBITOB

3.3

CdopMUpoBaHHOCTh YMEHHMM MJIAHUPOBATH U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT (IIPEBPALEHHs] OPTaHUYECKUX
BEIIECTB MPU HAarpeBaHWH, MOJyYE€HHE ITHIICHA U M3yYEHHE €ro CBOMCTB, KaUeCTBEHHbIE PEAKIIMHM OPraHUYECKUX
BEILIECTB, J€HATypalus OEJIKOB MPH HarpeBaHUM, LIBETHbIE peakiMK OENKOB) B COOTBETCTBUHU C MPaBUJIAMH TEXHUKHU
0€30MacHOCTH TNpU OOpAIEHUH C BELIECTBAMU M JIaOOpaTOPHBIM O0OpPYAOBAHHUEM; MPENCTABIATh PE3YNIbTAThI
XUMHYECKOTO KCIIEPUMEHTA B (JOpME 3aIllMCU YPaBHEHUN COOTBETCTBYIOIIMX PEAKIMI U (POpMYyIUpOBaTH BHIBOJIBI

Ha OCHOBC OTUX PC3YJIbTATOB

3.4

CdopMupoBaHHOCTh YMEHUHN MPOBOJUTH BBIUMCICHHS MO XMMUYECKUM YpaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA MJIM MPOJYKTAa PEaKIHUU MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOIHBIX

BELIECTB UJIU MPOAYKTOB PEAKIIUN)

3.5

ChopMupoBaHHOCTh YMEHUH KPUTHUECKH aHAIM3MPOBATH XUMHUECKYI0O HMH(POPMALMIO, TOIY4aeMYI0 H3 pa3HBIX

HCTOYHHUKOB (CpeJICTBa MAacCOBOM nH(popManuu, cetb IHTepHET U qpyrue)

3.6

ChopmMupoBaHHOCTH YMEHUH COOIIOAATH MPaBHIIa SKOJIOTHUYECKU 11eTIeCO00Pa3HOTo MOBEIEHHs B ObITY U TPYIOBOM

ACATCIIBHOCTH B ICJIAX COXPAHCHUSA CBOCTO 3J0POBbA U OprX(aIOIHCﬁ HpHpOIIHOI‘/‘I CpCabl, OCO3HAaBaTh OIACHOCTH
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BO3JCHCTBUS HA JKUBBIC OPraHU3MBI ONPENEICHHBIX OPraHMYECKUX BELIECTB, NOHMMas cMblca nokasarens ITIK
(mpenenbHO JOMYCTUMOW KOHLIEHTPAIMH), MOSICHATh HAa MpPUMEpax CHOCOObI YMEHBIIEHUS U MPEAOTBPAIICHUS HX

BpPCAHOI'O BOSHeﬁCTBHH Ha OpraHus3M 4CJIOBCKa

11 KIIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pPa30BaTe/IbHOM NMPOrpPaMMbl CpeIHero o0mero
o0pa3oBaHus

1

TeopeTI/I‘leCKI/IC OCHOBBI XMMHH

11

Brnanenue cucrtemMoil XMMUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATAONINE MOHATUSA (XMMUYECKUI SJI€MEHT,
aToM, JJIEKTPOHHAs 000J0YKa aroma, S-, p-, O-3JEKTpPOHHBIC OpPOWTAIM aTOMOB, HMOH, MOJIEKYJa, BaJCHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTD, CTEMEHb OKUCICHHS, XHUMHUYECKas CBSI3b, MOJb, MOJISIpHAs Macca, MOJISIPHBIA OO0BEM,
KpUCTAJNINYCCKAA peméTKa, THUIIBI XUMHUYCCKUX peaKHI/II\/'I (OKI/ICJ'H/ITGJ'II)HO-BOCCTaHOBI/ITeﬂbHLIG, 9K30- n
SHIOTEPMHUUYECKUE, PEaKIMd HOHHOTO OOMEHa), pacTBOp, OJIEKTPOJHUTHI, HEIIEKTPOIUTHI, AIIEKTPOIUTHYECKAs
JMCCOLIMAIUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHMYECKON PEaKIMH, XUMUYECKOE PAaBHOBECHUE); TEOPUH U
3aKOHBI (TEOPUS DIEKTPOIUTHUECKON nucconmanuu, [lepuonnueckuit 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHUS
MAacchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK XHMHUH, (HAKTOJOTHUECKHE CBEIEHHS O CBOWCTBAaX, COCTaBe,
MONy4YeHUH H O€30IacHOM UCMONb30BaHUM BAXHEUIIMX HEOPTaHWYECKHUX BEIIECTB B OBITY W MPaKTHYECKOU

JCATCIIBHOCTH 4YC€JIOBCKA

1.2

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BBIABJIATE XAPAKTCPHBIC IMMPU3HAKNW W B3aUMOCBSA3b U3YYCHHBIX HOHHTHfI, MNPpUMCHATH
COOTBCTCTBYIOIIHUE TMOHATHUA IPHU OINKMCAHWHN CTPOCHHA H CBOICTB HCOPTaHNYCCKUX BCHICCTB U HX npeBpameHI/Iﬁ;
BEISIBIISITE B3aMMOCBS3b XHMHYECKUX 3HAHUH C MTOHATHIMH H MNpEACTABICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX

MPEIMETOB

1.3

BJ'IaI[eHI/Ie OCHOBHBIMH ME€TOJaMH HAYYHOI'O IMO3HAHHA BCIICCTB U XMMHYCCKUX SIBIICHHI (Ha6J'IIOI[CHI/Ie, HN3MCPCHUC,
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AKCIIEPUMEHT, MOJICTTUPOBAHHE)

C(l)OpMHpOBaHHOCTI) YMeHHI;'I onpeaciIsATb BaJICHTHOCTb W CTCIICHb OKHUCJICHUA XHMHYECKHUX OJICEMCHTOB B

COCAUHCHUAX PA3JIMYHOIO COCTaBa, BUJ XUMHYSCKOM CBSI3U (KOBaJ'ICHTHaH, HOHHAas, METalJIn4ecKasd, BO,I[OpOI[HaH) B

L4 COCIMHEHUSX, THUN KPUCTAUIMUECKOM PEIIETKH KOHKPETHOIO BellecTBa (aTOMHAas, MOJEKYJspHas, HWOHHas,
MeTaJuTM4ecKas)
15 CpopMUpOBaHHOCTH YMEHHI ONPEACIIATH XapaKTep CPe/ibl B BOJHBIX PACTBOPAX HEOPTAaHUUYECKUX COSTUHEHUN
ChopmupoBaHHOCTH YMEHUS KIaCCH(PHUIIMPOBATH XUMUYECKUE PEAKIINH 110 PA3IMYHBIM IMPU3HAKAM (YUCITY i COCTaBY
1.6 pearupyomux BenIecTB, TEIUIOBOMY 3P PEKTy peakIuu, U3MEHEHHUIO CTEIICHEeH OKHCIICHUS dJICMEHTOB, 0OpaTUMOCTH
peaKiuu, y4acTrIO KaTanu3aropa)
17 CpopMUpPOBAaHHOCTh YMEHUU COCTaBIIATh YPABHEHUS PpEAKIMil pa3IMYHBIX THIOB, MOJIHBIE U COKpAIIEHHbIC
' ypaBHEHUS pPeaKIil HFOHHOTO 0OMEHa, yYUThIBas YCIOBUS, MPU KOTOPBIX 3TU PEAKIUH UIYT 10 KOHIA
CpopMHUpPOBAaHHOCT, YMEHUW TMPOBOAUTH PEAKIMH, TOJITBEPKAAIONINE KAYeCTBEHHBIM COCTaB Pa3TUYHBIX
1.8 HEOPraHWYECKUX BEILIECTB, pPACIO3HABATh ONBITHBIM IIYTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX pPAacTBOpax
HEOPraHWYECKUX BEILECTB
19 ChopMupoBaHHOCTh yYMEHUU PACKPBIBaTh CYIIHOCTh OKHUCIMTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIMA MOCPEACTBOM
' COCTaBJICHHS SJIEKTPOHHOTO OajaHca ITUX peakiuit
1.10 CdhopmupoBaHHOCTH YMEHUI O0BACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakiuy OT Pa3HnuHbIX (PaKTOPOB
111 ChopMHUpPOBAaHHOCT, YMEHUW OOBSICHATH XapakKTep CMEIICHUS XHUMHYECKOTO pPaBHOBECHS B 3aBUCHUMOCTH OT
' BHemHero Bo3zaeiicTBus (mpunuun Jle [latennbe)
2 OO01mas u HeopraHudecKkasi XUMUs
21 CdopMupoBaHHOCT YMEHHMI pacKpbiBaTh cMbICT [lepromnueckoro 3akona [[.M. MenneneeBa u JIeMOHCTPUPOBATH
' €ro CHCTeMAaTU3HPYIOIIYIO, OOBSICHUTETHFHYIO U TPOTHOCTUYECKYIO (PYHKIIMH
59 ChopMupoBaHHOCTh YMEHHH XapakTepHU30BaTh 3JIEKTPOHHOE CTPOCHHWE aTOMOB XUMHYECKHX 3JeMEeHTOB 14

nepuosioB [lepuomuueckoit cucrtembl xumudeckux snemeHToB [I.M. MeHnmeneeBa, UConb3ys MOHSTUSA «S-, P-, d-
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3JIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHUY, OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XUMHUYECKUX
JJIEMEHTOB M HMX COEQUHEHUH II0 Iepuoaam u rpymnmnaM llepronuueckoi cucTeMbl XMMHYECKUX 3iIeMeHTOB J[.H.

Menpeneena

2.3

ChopmupoBaHHOCTh yMEHUW XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA HEOPTraHUYECKHX
BEILECTB PA3JUYHBIX KIIACCOB, IMOJATBEPKIATh CYLIECTBOBAHHE T'€HETUYECKOM CBS3M MEXKAY HEOPraHUYECKUMU

BCIICCTBAaMU C IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX pCaKHI/Iﬁ

2.4

CpopMUpOBAaHHOCTh, YMEHUW YCTAHABIMBATh MPUHAICKHOCTh HEOPTraHUYECKHMX BEIIECTB IO HX COCTaBY K
ornpeAenéHHOMY Kiaccy (Tpyrmre) COeAMHEHUN (IIPOCThIe BEIECTBA — METAJIbl U HEMETAaJIbl, OKCHJIbI, OCHOBAaHUSI,

KHCIIOTBI, aM(OTEpHBIE TUAPOKCUIBI, COITH)

2.5

ChopMUPOBaHHOCTh YMEHHH HCIIOJIB30BaTh XMUMHUYECKYI0 CHMBOJHMKY JJIsi COCTaBlieHHs (OpMyN BEIIECTB H
ypaBHEHUN XMMHUYECKHUX peakiuii, cucreMatudyeckyto HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPTaHWYECKUX BEMICCTB (YrapHBIN Ta3, YIIIEKUCIBbIA ra3, aMMHUaK, raliéHas H3BEeCTh, HeTaléHasi U3BEeCTh, MUThEBas

cojia, MUPUT U JpyTue)

2.6

CpopMUpPOBAaHHOCT, YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA HEOPTaHUYECKUX
BEIIIECTB PA3JIMYHBIX KIJIACCOB, IMOJTBEP)KAATh CYIIECTBOBAaHME TE€HETUYECKOW CBSI3M MEXAY HEOPraHWYECKUMHU

BCIICCTBAMHU C ITIOMOIIIBIO ypaBHeHI/IP’I COOTBCTCTBYIOIINUX XUMHUYCCKUX peaKL{I/Iﬁ

2.7

ChopMupoBaHHOCTh YMEHUI IUIAHUPOBATh M BBHIMOJHATH XUMHYECKUN SKCIEPUMEHT (pa3joKeHUEe NepoKcHaa
BOJOpPOZAA B IPUCYTCTBUM KaTallM3aTopa, OIPENEIECHUE CPEIbl PACTBOPOB BEIIECTB C IOMOIIBI) YHUBEPCAIBLHOIO
WH/IMKATOpa, BIUSHHUE pPa3IMYHBIX (PAaKTOPOB Ha CKOPOCTh XMMHUYECKOH peakIuH, peakiud HOHHOro oOMeHa,
KauecTBEHHbIE peakuuu Ha cyiabpaT-, KapOOHaT- U XJOPHUI-aHUOHBI, HAa KAaTHOH aMMOHHS, pelIeHHE
SKCIIEPUMEHTAJbHBIX 3a7auy Mo TeMaM «Mertamibs» U «Hemeramibl») B COOTBETCTBUU C MpaBUIIAMH TEXHUKU
0€30MacHOCTH TpH OOpaIlleHUH C BeleCTBAMU U JAaOOpAaTOPHBIM O0OPYAOBAaHUEM; IPEACTABIATH PE3yIbTaThl
XMMHUYECKOT0 SKCIIEpPUMEHTa B (hopMe 3alHicy ypaBHEHUH COOTBETCTBYIOLINX PeakUi U (OPMYIHPOBATH BBIBOJIBI HA

OCHOBE 3THX PE3yJIbTaTOB

2.8

ChopMupoBaHHOCTh YMEHHMH CcOONIONATh MpaBWJIa TOJB30BAHUS XMMHUYECKOM TOCYyIod U J1a0OpaTOpHBIM
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O60py,I[OBaHI/ICM, a TakKXKC IIpaBulia O6paH_[eHI/I${ C BCIIECTBaAaMM B COOTBCTCTBHH C MHCTPYKIHUAMU I1O BBIIIOJHCHHIO

1ab0PaTOPHBIX XUMUYECKHX OITBITOB

2.9

ChopMupOBaHHOCTb YMEHHMH XapaKTepH30BaTh XHUMHUYECKHE IPOLECCHl, JIeXkKAllMe B OCHOBE IPOMBIIUIEHHOIO
MOJTyYeHHUS CEPHON KHUCIIOTHI, aMMHUAKa, a TaKkke COPMUPOBAHHOCTD MPECTABICHUN 00 OOIIMX HAYYHBIX IPUHIUIIAX

1 OKOJOTHUYCCKUX HpO6JI€MaX XUMHUYCCKOT'O IMTPOU3BOACTBA

XUMUA U KU3HL. PacuéTrl

3.1

ChopmupoBaHHOCTH TPEJICTAaBICHUM O XMMHUYECKOH COCTaBJISIONICH €CTeCTBEHHOHAYYHON KapTHUHBI MHUpPa, POIU
XMMHUU B MO3HAHWU SIBJICHUH NPUPOABI, B (POPMHPOBAHUU MBIIUICHHUS M KYJIBTYpPhl JTUYHOCTH, €€ (PYHKIIMOHATBHOM
IPaMOTHOCTH, HEOOXOIUMOW AJisl pelIeHHs] MPAKTUYECKUX 3a7ad M HKOJIOTMYECKd OOOCHOBAHHOTO OTHOIICHHS K

CBOEMY 3/I0POBBIO U IPUPOIHOM Cpejie

3.2

ChopMHupoBaHHOCTh YMEHHH KPUTHYECKM aHAJIM3UPOBATh XUMHUYECKYI0 HH(OpMalMio, MOIYy4aeMyl W3 pPa3HBIX

HCTOYHHUKOB (CpCI[CTBa MacCOBOM KOMMYHUKAIIUA, CCTh HHTepHeT n ,upyrI/Ie)

3.3

Cq)OpMI/IPOBaHHOCTB YMCHI/II\/’I CO6J'IIO,Z[8.TB ImpaBujia 3KOJOTHYCCKU uenecoo6pa3H0ro IMOBCACHUA B 6BITy n pr,[[OBOﬁ

JEATEIBbHOCTH B LIEJISIX COXPAHEHHUs CBOETO 3710POBbs U OKPYKAOIIEW PUPOJTHON CPEIbI

3.4

Oco3HaBaTh OMACHOCTH BO3JCHCTBUS Ha KHBEIC OpTraHNU3MbI OHpe,Z[eJ'IéHHLIX BCIICCTB, MOHUMas CMBICJI ITIOKa3aTCIIsd
HI[K, MOSACHATh Ha IpUMEpax CITOCOOBI YMCHBIICHUA U MMPEAOTBPALICHUA UX BPCAHOTO BO3JICHCTBUS Ha OpraHu3M

YCJIO0BCKAa

3.5

CdopmupoBaHHOCT, YMEHUH MPOBOJUTH BBIYHUCICHHS C HCIONB30BAHHEM TOHATHS «MAaccoBasl JOJSl BEIIECTBA B
pacTBope», OOBEMHBIX OTHOIIEHWH Ta30B MPU XUMHUYECKHUX PEAKIUSIX, MAcChl BEIIeCTBAa WM 00BEMa razoB IO
W3BECTHOMY KOJHMYECTBY BEIECTBA, Macce€ WJIN O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO

B(b(i)CKTa PCaKIIM Ha OCHOBEC 3aKOHOB COXPAaHCHUS MACChl BEICCTB, IPCBPAICHUA U COXPAaHCHUA SHCPIUA
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIEPKAHUS
1 Teopernyeckre OCHOBBI OPraHMYECKON XUMHUH
11 [Ipeamer opraHnyeckold XUMHM: €€ BO3HMKHOBEHHE, PA3BUTHE M 3HAUYEHHE B IMOJYYEHHUU HOBBIX BEIIECTB U MAaTEpPHUANIOB.
' Teopus ctpoenus opranndeckux coequueHud A.M. byTiiepoBa, €€ OCHOBHbBIE TTOJIOKEHUS
12 CtpykrypHble (hOpMYIbI OpraHu4YecKuX BemecTB. ['oMonorus, nzomepusi. XuMudeckasi CBA3b B OPraHUYECKUX COCTUHEHHSIX —
' OJIMHApHBIE U KpaTHBIE CcBs3u. [IpeacTaBienune o kiiaccuuKkauy OpraHnueCcKuX BEIIeCTB
13 Homenknatypa opraHMYecKMX COEIWHEHHH (CHCTeMaTHuecKas) W TpPUBHAIbHBIC Ha3BaHHS BaKHEUIINX MpeICTaBUTENEH
' KJIACCOB OPTaHUYECKUX BEIECTB
2 VIieBogopoIbl
51 AJIKaHBI: COCTaB M CTPOCHHE, TOMOJOTHYECKHH psal. MeTaH U 3TaH — MPOCTEHIINe MPEACTaBUTENU ajlKaHOB: (hHU3HUECKHUE U
' XUMHUYECKHUE CBOMCTBA (PEaKIMK 3aMEIICHUsI U TOPEHUS ), HAX0XKACHUE B IPUPOJIC, TTOTYyUECHUE U TPUMEHEHUE
ATKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUH Psil. DTUIICH U MIPOIUIICH — IPOCTEHINNE MPEICTABUTENN ATKEHOB: (PU3NYECKUE
2.2 Y XUMHUYECKHUE CBOMCTBA (peaKIIMu THAPUPOBAHUS, TAIOTCHUPOBAHUS, THAPATAIINH, OKUCICHUS W TIOJTUMEPHU3AIINN ), TTOTYICHUE
Y IpUMEHEHNE
53 Ankanuensl: OyragueH-1,3 u metunOyraaueH-1,3: cTpoeHne, BaXKHEUIIINE XUMUYECKAE CBOMCTBA (peakius MOJTUMEPHU3AIINN).
[TonyyeHnne CHHTETUYECKOTO KayuyKa U PE3UHBI
AJKHUHBIL: COCTaB U OCOOEHHOCTU CTPOSHUS, TOMOJIOTUYECKUH Psifl. ALIETHIICH — MIPOCTEHIIINIA MPEACTABUTENh AIKHHOB: COCTAB,
2.4 CTpoeHHE, (U3UYECKHUE M XHMHUYECKHE CBOMCTBA (peakiMy THIPUPOBAHMUS, TaJOrCHUPOBAHUS, THApATAIMH, TOPEHHS),
MOJIy4YEHUE U IPUMEHEHUE
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2.5

Apenbl. benszon: coctaB, cTpoeHue, (u3MUECKHEe M XMMHUYECKHE CBOWCTBA (pEakluu TaJOreHUPOBAHMS UM HUTPOBAHUA),
nojlydyeHrue U npuMeHenue. Tomyord: cocTtaB, cTpoeHHe, (pru3nyeckrue U XMMHUYECKHE CBOMCTBA (pPEaKIMU TaJlOTCHUPOBAHUS U
HUTPOBaHUs), MOJIY4EHHE U TNpUMeHeHue. TOKCHYHOCTh apeHoB. [‘eHeTHueckas CBs3b MEXKIY YIJIEBOJOPOJAMH,

IIpUHaJIC)KAIIUMUA K pa3JIMYHbIM KJIacCaM

2.6

[TpupoaHble UCTOUYHUKU YriaeBoAopoaoB. IIpuponHslii ra3 u momytHele HedTsHbIE Tra3bl. HedTh u e€ mpoucxoxaeHue.
CrniocoObl nepepaboTKH He(TH: MEPEeroHKa, KPEeKUHI (TepMHUYECKHMH, KaTtanuTudyeckuit), nuponus. IIpoaykTsl nepepaboTku

He(bTI/I, HUX IMPUMCHCHUC B IIPOMBIIIJICHHOCTH U B 6BITy. Kamennsprit YroJjib 1 IpOAYKTHI €T0 nepepa60TKH

Kchopoz[coL[epn(amHe OpraHu4YCCKHUC COCAUMHCHUA

3.1

IIpenenbHble OHOATOMHBIE CHMPTHI. METaHOI M 3TAHON: CTpOeHHe, (PU3MYeCKHMe M XHUMHUYECKHEe CBOMCTBA (peakuuu ¢
aKTUBHBIMH METaJlJIJaMH, T'aJOr€HOBOJOPOJaMHU, TOpeHue), npuMeHeHne. Bogopoanble cBA3M MeXy MOJIEKyJaMH CIUPTOB.
JleiicTBre MeTaHOJIa M 3TAHOJIa HA OPraHM3M 4eJIoBeKa. MHOIroaTOMHbBIE CIMPTHL. DTUJIEHIJIMKONIb U TIULEPUH: CTPOEHHE,
(1)H31/I‘-I€CKI/I€ N XUMHAYECKHE CBOICTBa (B33HMOI[€ﬁCTBI/IG CO IMCIOYHBIMHM MCETAINIaMH, KAaUCCTBCHHAA pPCaKIusd Ha

MHOT'OAaTOMHBLIC CHI/IpTLI). ﬂeﬁCTBHe Ha OpraHu3M YCJIOBCKaA. HpI/IMeHeHI/Ie TIIMIOEPpHUHA U STUJICHI TIUKOJIA

3.2

deHoi: CTPOCHUC MOJICKYIJIbI, (1)I/IBI/I‘ICCKI/I6 1 XUMHYECKHE CBOMCTBA. TOKCUYHOCTH (beHona. HpI/IMeHCHI/Ie (I)CHOJ'Ia

3.3

AJ'II))IGFI/II[I)I " KCTOHBEI. d)opMaan[emz[, afeTaJIbACTH/: CTPOCHHUC, (1)I/I3I/I‘IGCKI/IC 1 XUMHUYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHUSA U

BOCCTAHOBJICHH A, KAYCCTBCHHBIC peaKI_II/II/I), MOJIYYCHUC U TPUMCHCHUC

3.4

OaHOOCHOBHBIE NpesieNibHbIE KApOOHOBbIE KUCIOTH. MypaBbuHas M YKCYCHAsi KUCJIOTHI: CTPOCHUE, GU3NYECKUE U XUMUYECKUE
cBOMCTBa (CBOiicTBa, oOmMe AN Kjacca KUCIOT, peakius 3TepuuKanuu), NoiydeHue u npumeHeHue. CreapuHoBas U
OJIEMHOBAsI KMCJIOTHI KaK MPEACTAaBUTENIN BBICIINX KapOOHOBBIX KHUCIOT. MbUIa KakK COJIM BBICIIMX KapOOHOBBIX KHUCIOT, UX

MOIOIIeE NEUCTBUE

3.5

CHoXXHEIE B(I)I/IpBI KakK IIPpOU3BOAHBIC Kap6OHOBLIX KHUCJIOT. FI/II[pOJ'II/IS CJIOJKHBIX 3(1)I/IpOB. >KI/IpLI. FI/II[pOJ'II/B JKHUPOB.

[Ipumenenune xupoB. buosornueckas posab KUPOB

3.6

VYrneBoabl: cocTaB, Kiaccu(UKAus YriIeBOAOB (MOHO-, M- WM TMojucaxapujibl). [Noko3a — MpocTeUIUii MOHOCaXapui:

0COOEHHOCTH CTPOCHHUS MOJIEKYNbI, (DU3MUECKHE M XHMHYCCKHE CBOiCTBa (B3ammopeiictBue ¢ ruapokcumom memu(ll),
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OKHUCJICHHE aMMHa4yHBIM pacTBOpoM okcuaa cepebpa(l), BoccTtaHOBIeHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKICHUE B MPHUPOJE,
npuMeHeHne, ouonoruyeckas posb. Porocunrte3. Ppykro3za Kak M30Mep IIIOKO3bl. Kpaxmanl M 1emoia03a Kak MpUpOTHbIE
nonumepbl. CTpoeHHE KpaxMmajia M LeJUIo03bl. PU3nuecKue U XMMUYECKUE CBOMCTBA Kpaxmaia (TUAPOJIU3, KaueCTBEHHAas

peaKIus C HOJIOM)

4 A3oTcoepkaliie opraHu4eckie CoeIMHeHus
41 AMWHOKHCIOTHI KaK aM(OTEpHbIE OpraHHYecKhe coeauHeHus. Du3nyueckre ¥ XHMHUYECKHE CBOMCTBa aMHUHOKHCIOT (Ha
' npuMepe rauiuHa). buonornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuabt
42 Benku kak NpUpOAHBIE BBHICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpUYHAsS M TPETHYHAs CTPYKTypa OEIKOB.
' XuMUYecKue CBOMCTBA OENKOB: THAPOIN3, ACHATYpallusl, KaYeCTBEHHbBIE peakluy Ha OeKu
5 BricokoMoOEKy s pHbIE COEAUHEHUS
OCHOBHBIC TIOHSATHS XWMHHU BBICOKOMOJEKYJSIPHBIX COCIMHEHH: MOHOMEp, TOJHMMEp, CTPYKTYpPHOE 3BEHO, CTEIleHb
5.1 MOJUMEpHU3alMH, CpeIHsAs MoJeKyJaspHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPDHBIX COCIMHEHMH —
MOJIMMEPHU3ALHsl U TIOJTMKOHIEH Al
59 OKcIepUMEHTAIbHbBIE METO/Abl HM3y4YeHMs BELIECTB M MX NpPEBpallleHUil: O3HaKOMIIEHHE C o0pa3lamMu NPUPOAHBIX U
' HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KayuykoB. [loyuyeHre CHHTETHYEeCKOr0 Kay4uyKa 1 pe3UHbI
11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 TeopeTnueckne OCHOBBI XUMHHU
XuUMUYECKUH 31eMeHT. AToM. SInpo aroma, M30TONBI. OJEKTPOHHas 000JI04Ka. DHEpreTHYecKHe YpPOBHM, IOJYPOBHHU.
11 ATomHBIE opOuTanu, S-, P-, d-amemeHThl. OCOOCHHOCTH pacIpeesicHus JIEKTPOHOB MO OPOUTAISIM B aroMax 3JEMEHTOB

MEPBBIX YETHIPEX MEPUOJO0B. DIEKTPOHHAA KOH(UTYpalHs aTOMOB
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[Tepuonnueckuii 3akoH u [lepuoandeckast cuctrema xumudeckux 3emMeHToB .M. MenaeneeBa. CB3b NEPHOIMYECKOTO 3aKOHA

n Ilepuognueckoil cucrteMbl XuMuueckux 3iemMeHTOB JI.M. MeHneneeBa C COBPEMEHHOW TEOpPUEH CTPOEHHUS ATOMOB.

1.2 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU MIPOCTHIX U CIIOKHBIX BEIIECTB MO TPyIamM
Y NepuojiaM. 3Ha4Y€HHE EPUOIMYECKOI0 3aKOHA B Pa3BUTUU HAYKHU
Crpoenue BemiecTBa. XUMHUYECKas CBs3b. BHJBI XUMHUYECKOM CBsi3M (KOBAJICHTHAs HEMOJSIpHAS W MOJISIpHAsl, MOHHAs,
1.3 MeTajuindeckas). VIOHBI: KaTHOHBI M aHMOHBI. MeXaHW3Mbl O00Opa30BaHHsS KOBAJICHTHOW XHUMHYECKOW CBs3M (OOMEHHBIN H
JIOHOPHO-AaKIENTOPHBIN). BogmopoiHas cBs3b
14 BanentHocTb. DnekTpooTpuiiaTeabHOCTh. CTENEeHb OKUCICHUS
BemectBa MONEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHUSA. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. [HWIbl KPUCTAIIMYECKUX
15 peéToK. 3aBUCMMOCTh CBOMCTBA BEILIECTB OT THIA KpUCTAUIMUECKON pemeéTku. [loHsTue o gucnepcHbix cucremax. MicTuHHbIE
Y KOJUTOUMJHBIE PaCTBOPBL. MaccoBas J107151 BEIIECTBA B pACTBOPE
1.6 Krnaccudukanus HeopraHnueckux coeAnHeHni. HoMeHkaTypa HeopraHu4eckux BEIeCTB
17 Xumundeckas peaknus. Knaccudukaius XMMHUECKUX PEeaKIMi B HEOPraHUYECKOW M OPraHUYECKON XUMHUU. 3aKOH COXpaHEHHS
' MacChl BEIIECTB, 3aKOH COXPAHECHUSI M MIPEBPAIIEHUS SHEPTUH MPU XUMUYECKUX PEAKITUIX
1.8 CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3UYHbIX (PAKTOPOB
19 OO6patumbie peakiuu. XuMHueckoe paBHoBecue. DakTopbl, BIUSIONINE Ha COCTOSHUE XMMHUECKOTo paBHOBecus. [Ipuniun Jle
' [llaTenne
1.10 Onexktponutuueckas auccorpanus. CuibHblE HW  cialble dNeKTponuThl. Cpena BOTHBIX PAcTBOPOB BEIIECTB: KHCHAs,
' HelTpanbHasi, menoyHas. Peakiiuu noHHOrO oOMeHa
111 OKHCIUTETbHO-BOCCTAHOBUTEIBHbIE PEAKIHH
2 Heoprannueckast xumust
Hemerannsl. [Tonoxxenne Hemeramnos B [leprognueckoii cucteme XuMuieckux sneMeHToB /I.M. MenzaeneeBa 1 0coOeHHOCTH
2.1 CTpoeHHs aToMOB. PU3NYECKHE CBONCTBA HEMETANIOB. AJUTOTPOIUS HEMETAUIOB (Ha MpUMepe KUCIOpoAa, cephl, hocdopa u

yriiepoa)
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XUMUYECKHE CBOMCTBA BaKHEHIIINX HEMETAJIOB (TaJloreHoB, Cephl, a30Ta, (hocdopa, yriepoaa U KpeMHUs) U UX COSAMHEHUN

2.2 (OKCHIOB, KHUCIOPOACOJEPKAIIMUX KHCIOT, BOJOPOJAHBIX coenuHeHuit). [IpuMeHeHne BaKHEHIIMX HEMETAIOB U UX
COEJIMHEHU
Mertannsl. Ilonoxxenne metannoB B llepuoanueckoil cucreme xumuueckux anemeHtoB .M. MenneneeBa. OcoOeHHOCTH
2.3 CTPOCHHS DJIGKTPOHHBIX 000J0ueKk aroMoB MeTaioB. OOmme ¢usnueckue cBoicTBa MeTaioB. CIUIaBhl METaJUIOB.
DJIEKTPOXUMHUYECKUH Psijl HANIPSHYKEHU METaslIoB
24 XUMHYECKHE CBOMCTBA BAXHEUIIUX METAIJIOB (HATPUU, KallMH, Kb, MarHUH, aIIOMUHUN, [IUHK, XpPOM, KEJI€30, ME/lb) U
' ux coearHeHu. OO1Me crnocoOsl monydeHus MetaioB. [I[pumeHeHe MeTanioB B ObITY U TEXHUKE
2.5 ['enernueckas CBsI3b HEOPTAHUYECKUX BEIIECTB, MPUHAJICKAIINX K Pa3JIMYHbIM KJlaccam
3 XUMUS ¥ )KU3HD
31 Ponp xumun B obecrieueHUH 3KOJIOTHUYECKOM, SHEPTETHUYECKON U MHUIIEBOM 0€30MacCHOCTH, pa3BUTHH MeauluHbl. [loHaTHE O
' HAaYYHBIX METOJAX IMO3HAHMS BEIECTB U XUMUUYECKUX PEAKLINI
[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIUIIAX MPOMBIIIJICHHOTO TMOJIYyYEHUs BaKHEWINUX BeEIIeCTB. UeIOBEK B MHpE
3.2 BEILIECTB U MAaTEPUAJIOB: BaXXKHEUILINE CTPOUTENIBHBIE MaTEPUaibl, KOHCTPYKLIIMOHHBIE MaTEpPUalbl, KPaCKU, CTEKJIO, KEpaMUKa,
MaTepuabl AJis HIEKTPOHUKH, HAHOMAaTepuaibl, OpraHndeckiue 1 MUHEpaJbHbIE YI00peHus
33 XuMUsl 4 3J0pOBbE YeJIOBEKa: MpaBHIia UCIIOJIb30BAHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuia OE30MACHOTO MCIMOJIB30BaHUS

npemnapaTron OBITOBOM XMMUU B MMOBCEJHEBHOM KH3HU
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[Ipunoxenue

K paboueit mporpamme COO
yueOHOTO IpeIMeTa
«Xumusi. bazoBblii YpOBEHB»

®opmbl yueTa padodel NPOrpaMMbl BOCIIMTAHMS

B pa0do4eil mporpamMme 1o XuMuu
Pa6ouas mporpamma Bocniutanusi MBOY «COII Ne 21 um.C.M.X0IOMSHCKOT0» peanu3yercs yepe3 MCIOJIb30BaHHUE BOCIUTATENLHOTO
MOTEHIIMala YpOKOB MaTEMaTHKHU. JTa paboTa OCYILIECTBISAETCS B CIEAYIOMUX hopMax:

noOyxJaeHue oOyyaronmxcs coOnogaTh Ha ypoKe OOLIEHpUHATBIE HOPMBI MOBEACHHUS, MpaBHia OOMICHHS CO CTapUIMMHU
(megarornuecKuMu pabOTHUKAMK) M CBEPCTHUKAMH (00yUJaIOIIMMUC ), IPUHIMITEI y4eOHOM AUCIUTUIMHBI U CAMOOPTaHU3AIHH;

MPUBJICYCHHE BHUMAHUS OOYYAIOIIUXCS K IEHHOCTHOMY AacCleKTy H3y4aeMbIX Ha ypOKaxX MpPEeIMETOB, SIBJICHHM, COOBITHH uepes:
JEMOHCTpALMIO 00y4YaroUIMMCs IPUMEPOB OTBETCTBEHHOI'O, TPAKIAHCKOT'O TIOBE/ICHUS, IIPOSBICHMSI YEIOBEKOIOOMS U 100pOCepIeUHOCTH;

BOCIHUTAHHE Y 00y4aromuxcsl yOe:kIEHHOCTH B TYMaHHUCTUYECKOM HAIMPaBICHHOCTU XUMUU, €€ BaXKHOIM POJIM B PELICHUU TI00aTbHBIX
po0JieM parMoOHAILHOTO IPUPOIOTIOIB30BAHNS, TONOJHEHUS Y HEPTETUYECKUX PECYPCOB U COXPAHEHUS IPUPOJTHOTO PAaBHOBECHS, OCO3ZHAHUS
HEOO0XOAMMOCTH OEpeKHOr0 OTHOIIEHUS K IMPHPOJIE U CBOEMY 3/I0POBBIO, & TaK)K€ NMPHOOPETEHHs ONbITa MCHOJIb30BAHUS MOJIYYEHHBIX
3HAHUM JUIsl IPUHATUS TPAMOTHBIX PELIEHUH B CUTYalUsX, CBI3aHHBIX C XUMHUUECKUMH SIBICHUSMH;

oOpalieHre BHUMaHMsI Ha HPABCTBEHHBIE aCIIEKThl HAYYHBIX OTKPBITHHA, KOTOpbIE U3y4YaroTCs B JaHHBIM MOMEHT Ha ypoKe, Ha JiesiTenei
HayKH, MOJUTUKOB, CBSI3aHHBIX C U3y4Ya€MbIMH B JAHHBI MOMEHT T€MaMH, Ha TOT BKJaJl, KOTOPbIII OHU BHECIM B pa3BUTHE Halllel CTpaHbl U
MUpa, TPUMEpPbl UX KU3HM, HA MOTUBBI MX IOCTYIKOB; HCIOJb30BaHHE Ha YpOKax HH(OpMAIUM, 3aTparvBarollell Ba)KHbIE COILMAJIBHBIE,
HPABCTBEHHbIE, STUUYECKHE BOIPOCHI;

UCIIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH coJiepKaHMs ydeOHOro mpenMeTa aias (OpMUpPOBaHMS Y 0OyUarOMIMXCSl POCCUHCKUX
TPaJMLMOHHBIX JTYXOBHO-HPaBCTBEHHBIX M COLIMOKYJIbTYPHBIX LEHHOCTEH depe3 MoAOOp COOTBETCTBYIOUIMX TEKCTOB I H3Y4YEeHMS,
NpoOJIEeMHBIX CUTYalui JUIst 00CYX/IEHUS B KJlacce;

WHUIUUPOBAaHUE OOCYXIEHHM, BHICKa3bIBAHUN CBOETO MHEHHS, BHIPAOOTKH CBOETO JIMYHOCTHOTO OTHOIIEHUS K U3y4aeMbIM COOBITHSM,
TUIaMm;

BKJIIOUEHHE B YpPOK HIPOBBIX MPOLENYp, KOTOpPbIE MOMOTaroT MOAJEp)KaTh MOTHUBALMIO OOydarolUXCsl K MOJIYYEHUIO 3HaHUH,
HaJIQ&)KMBAHUIO MO3UTHUBHBIX MEXIMYHOCTHBIX OTHOIIEHUH B KJlacce, MOMOTAIOT YCTaHOBJIECHUIO JOOPOKENIaTeNbHOM atMochepbl BO BpeMs
YPOKa;

pUMEHEHHE Ha YPOKe MHTEPAKTUBHBIX (OPM pabOThl, CTUMYJIUPYIOIINX [T03HABATEIbHYI0 MOTHUBAIIMIO 00YYaOLIHXCS;

MPUMEHEHUE TPYNIOBOM pabOThl WM paboThl B TMapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHAHOW pabOThI U
B3aUMO/ICHCTBHIO C IPYTHUMHU 00yUYaIOIIMMUCS;
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BbIOOp M HCIIOJI30BAHHE HA YPOKaX METOJI0B, METOAMK, OKAa3bIBAIOIIUX BOCIIUTATEIbHOE BO3JEHCTBUE HA JUYHOCTh B COOTBETCTBHUH C
BOCIIMTATEIbHBIM UJCAJIOM, LIEIbI0 M 3aJa4aMH BOCIIUTAHUS;

UHULIMMPOBAHUE M TIOJJIEP)KKA MCCIIEOBATEIBCKON JESITEIbHOCTH IIKOJBHUKOB B (OpME BKIIOYEHHS B YPOK Pa3IUYHBIX
UCCIIEIOBATEIbCKUX 3aJaHUi, 4TO JaeT BO3MOXKHOCTh OOy4aroIMMCsl HMPUOOPECTH HABBIKM CAMOCTOSITEIBHOIO PELICHHUsS TEOpPETHUYECKON
npo0JIeMbl, TeHEPUPOBaHUS U O(hOPMIICHHSI COOCTBEHHBIX THIIOTE3, YBAXKHUTEIHHOIO OTHOMICHUS K YY)KUM HJIEsM, ITyOJIMYHOTO BBICTYIUICHUS,
apryMEHTHPOBAHMS U OTCTAUBAHMS CBOEH TOUKH 3PEHHUS;

YCTAHOBJICHHE YBA)XXUTEJIBHBIX, JOBEPUTEIbHBIX, HE(POPMAIBHBIX OTHOIICHUNA MEXAY yYUTEJIeM M YYEHHKAMH, CO3/IaHHE HA YPOKax
SMOLMOHATBHO-KOM(OPTHOM Cpelpbl.
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