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TlosicHuTEILHAS 3aIIMCKA

[IporpamMma 1o XMMHM Ha ypOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHMs COCTaBlIEHA Ha OCHOBE
TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelbHOIl MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanusi, npeacrasieHHbx B PI'OC OO0, a takxke Ha OCHOBe (enepanbHON pabodeld mporpaMMBl
BOCIUTAHMS U C YUETOM KOHIICTILIMU IPernoJaBaHusl yueOHoro npeaMera «XuUMHs» B 00pa30BaTEIbHBIX
opranusanusax Poccuniickoit denepanuu.

[IporpamMmMa no xumuu Ja€T MpeCTaBICHUE O LENsIX, O0IIel cTpaTernu o0y4eHus, BOCIUTAHUS U
pa3BUTHs OOYYAIOLIMXCS CPEACTBAMH Y4eOHOTrO MpeaMeTa, YCTaHAaBIMBAeT 00s3aTelIbHOE MPEeIMETHOE
coJiepKaHue, MpeaycMaTpUBAEeT paclpeAesIeHHe ero Mo KiaaccaM U CTPYKTYPUPOBAHME IO pa3jeliaM U
T€MaM MpOrpamMMbl IO XHMHH, OINPEAENAET KOJUYECTBEHHbIE M KAYECTBEHHbBIE XapaKTEPUCTUKU
CoJlepKaHUsl, PEKOMEHAYEMYIO IOCIEAOBATEIbHOCTh HM3YUYEHUS XUMHUU C YYETOM MEXKIPEIMETHBIX M
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTro Ipolecca, BO3PACTHBIX OCOOCHHOCTEW OO0ydYaromuxcs,
orpezensieT BO3MOKHOCTH IpeaMeTa AJisl pealu3alud TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNpHON MPOTrpaMMbl Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHMs, a Takke TPeOOBaHUI K
pe3ynbTrataM oOyueHHUsi XMMHHM Ha ypOBHE Ilelield WM3y4eHHs MpeAMeTa U OCHOBHBIX BHUIOB Y4eOHO-
[I03HABATEJIbHOM JI€ATEILHOCTH 00YUaIOIErocs 10 OCBOEHUIO YUeOHOTO COAECpKAHMSL.

3HaHHE XUMHH CIY>KUT OCHOBOM 11 (OPMUPOBAHUS MHPOBO33PEHUS OOYYArOIIEToCs, €ro
NPEJCTaBICHUN O MaTepHajJbHOM EIWHCTBE MHpPA, BAXKHYIO POJb HUIPalOT (OpPMHpPYEMbIE XHMHUEH
MIPEJICTABJICHUSI O B3aMMOIPEBPAIICHUSIX YHEPTUHU U 00 3BOJIOIUH BEIIECTB B MIPUPOJE, O IMyTIX PEIleHUs
JI00ABHBIX MPOOJIEM YCTOMYUBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUUECKOM, MUILEBON U
9KOJIOTMUECKOM 0e30MacHOCTH, MPobIeM 3paBOOXPAHECHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3allud BO3MOXKHOCTEW Il CaMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 001Iel U PyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHUPOBAHNE MBIIIJICHHUS ¥ TBOPUYECKUX CIIOCOOHOCTEN 00YyJaroIIuUXCsl, HAaBBIKOB
UX CaMOCTOSITENIbHOM Y4eOHOH NesATeNbHOCTH, AKCIEPUMEHTAJIbHBIX WU HCCIEAOBATEIbCKUX YMEHHH,
HEO0OXOUMBIX KaK B OBCETHEBHOM KM3HU, TaK U B IPO(HECCUOHATBLHON NesITeNbHOCTH;

3HAKOMUT CO CHenu(UKON HaydHOIO MBIIUICHMS, 3aKJIaJbIBA€T OCHOBBI 1I€JIOCTHOTO B3IJIAJAa Ha
€IMHCTBO TPUPOJBI U UEIOBEKa, SBISETCS OTBETCTBEHHBIM STalmoM B ()OPMUPOBAHMM ECTECTBEHHO--
Hay4YHOM rpaMOTHOCTH 00yYarOIUXCS;

CocoOCTByeT (OPMHUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHHIM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOE 00pa30BaHUE 00yJaroImIUXCsl.

JlanHble HampaBleHUS B OOYYEHUH XUMHUU OOECTIeYMBAIOTCS CIEMU(BUKON collepikaHus y4eOHOTO
IpeMeTa, KOTOPBIM SBISETCS MEeJarorMuecky aJanTHPOBAHHBIM OTpaKeHUEM 0a30BOM HAyKu XMMUU Ha
OIIpEAEIEHHOM JTale €€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHsl OpPHUEHTHUPOBAH Ha OCBOEHUE
O0y4JalolMMHUCS CHCTEMbl TEPBOHAYAIBHBIX TMOHITHA XHMHH, OCHOB HEOPTaHWYEeCKOW XHUMHH U
HEKOTOPBIX OTJIETBHBIX 3HAYUMBIX TIOHSITHI OPTraHNYECKON XUMHUH.

CTpyKTypa coliep>kaHus MPOTPaMMBbI 110 XUMHUH C(OPMUPOBAHA HA OCHOBE CHCTEMHOTO MOIX0/a K
e€ uzydenuto. CoziepikaHue CKIIAJbIBAETCS U3 CUCTEMBI MMOHATHI 0 XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O0e 3TU CUCTeMbI CTPYKTYPHO OPTaHU30BAHbI 110 MPUHIIHITY
MOCJIEI0BATEIBHOTO Pa3BUTHS 3HAHUN Ha OCHOBE TEOPETUUECKHUX MPEJICTABICHUI PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YU€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— MpeACTaBIeHUHN 00 3NIEKTPOTUTHUECKOMN AUCCOIMAIMY BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHUS pacCMATPUBAIOTCS HA OCHOBE AMITUPUUYECKU MOTYUYEHHBIX U OCMBICIIEHHBIX
(akTOB, pa3BUBAIOTCSA MOCJIEOBATEILHO OT OJTHOTO YPOBHS K JPYrOMY, BBITIOJHAS PYHKIMU OOBSICHEHUS
U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOTYyUYEHHUS
M3y4aeMbIX BEILIECTB.

OcBoeHne MpoOrpaMMbl IO XUMHH CIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XMMHUYECKON
COCTABJISIIOLIEH HAyYHOM KAPTHUHBI MUpPA B JIOTMKE €€ CUCTEMHOUN MPUPO/BI, IIEHHOCTHOTO OTHOIIEHUS K
HAay4YHOMY 3HAHHMIO M METOJlaM MO3HaHMs B Hayke. M3ydyeHne XMMHHM NPOUCXOJIUT C MPHUBJICUCHUEM



3HaHUH W3 paHee M3YYCHHBIX Y4eOHBIX mpeaMeToB: «OKpykawmmii Mup», «buonorus. 5—7 kmacce» u
«Duzuka. 7 Kiacey.

[Ipy u3ydyeHMH XUMHUHM TPOUCXOAUT (OPMUPOBAHUE 3HAHUNU OCHOB XHMHUYECKOM HAyKH Kak
00JacTH COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTHYECKOH MEATEIHbHOCTH YEJIOBEKa M KaKk OJHOTO U3
KOMITIOHEHTOB MHPOBOM KyJIbTYpHl. 3ajada y4eOHOro mIpeaMeTa COCTOMT B (OPMHPOBAHHUH CHUCTEMBI
XUMHYECKUX 3HAHUH — BAXHEUIIUX (AKTOB, MOHATHI, 3aKOHOB W TEOPETHUECKUX TIOJOKEHUH,
JOCTYIHBIX 0000IEHNI MHUPOBO33PEHUECKOIO XapakTepa, si3blka HAyKHU, B MPUOOLICHUH K HAyYHBIM
METOJIaM TIO3HAHUS TPYU HM3YyYEHUH BEIIECTB U XUMUYECKUX pEaKiuii, B (OPMHpPOBAHUM W PA3BUTHUU
MO3HABATENbHBIX YMEHUN M UX NPUMEHEHUU B y4eOHO-IIO3HABATEIbHON U y4eOHO-HCCIEA0BaTEIbCKOM
NEesITeIbHOCTH, OCBOEHUH MTpaBuJiI 0€301acHOr0 OOpallleHHsI C BEIIECTBAMU B ITOBCEHEBHOM KU3HH.

[Ipu u3yuyeHNH XMMHUHM Ha YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHUs BaKHOE 3HAUYEHUE MPUOOpenu
TAKWE LIEJIH, KaK:

— (GOpMUpOBAaHHE HHTEIJIEKTyaJIbHO Pa3BUTOM JIMYHOCTHU, TOTOBOW K CaM000Opa3oBaHHUIO,
COTPYAHUYECTBY, CaMOCTOSTEIbHOMY MPUHATHIO PEUICHUH, CIOCOOHOW aganTUpOBaThCs K OBICTPO
MEHSIOUIUMCS YCIIOBUSIM JKM3HU;

— HAampaBJICHHOCTh OOy4YeHHUsS HA CHCTEeMATHMYEeCKOE€ NPHOOIIEHHE OO0y4aromuxcsi K
CaMOCTOSITENIFHOM TO3HABATENbHOM JAESITETbHOCTH, HAyYHBIM METOJaM MO3HaHUS, (OPMHUPYIOIIUM
MOTHUBALIMIO M Pa3BUTHE CITIOCOOHOCTEN K XUMUMU;

— oOecriedyeHre  YCJIOBHM, CIOCOOCTBYIONIMX MPHOOPETEHHI0  OOY4YalOUIMMHCS  OMbITa
pa3HOOOpa3HOW JIEATENBHOCTH, TIO3HAHWS © CAMOIIO3HAHUS, KIFOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs PA3IMYHBIX BUIOB JESATEIbHOCTH,

— (hopmupoBanue 00mEeH (HyHKIIMOHAIFHOW M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCIIE
YMEHHM OOBSICHITH U OLIEHUBATH SIBIICHUSI OKPYKAIOIIETO MUPA, UCTIOIb3Ys 3HAHUS U OIBIT, TOTy4YEHHBIC
MPU U3YYCHUH XUMUH, NMPUMEHSITh UX MPU PEIICHUH TPOOJIEM B IMOBCEIHEBHOW KU3HU U TPYHAOBOM
NEeSATEIbHOCTH;

— (opmupoBanue y 0OyYalOMUXCA TyMAaHUCTUYECKUX OTHOIICHHM, TOHMMAaHHUS IIEHHOCTH
XUMHYECKUX 3HAHHWH AJI BBIPAOOTKU KOJOTHYECKH I€IeCO00pa3HOro MOBENEHUsI B OBITY U TPYIOBOM
JEATEIIbHOCTH B LIEJIAX COXPAHEHHUS CBOETO 3JJ0POBbS M OKPYKAIOIIECH IPUPOTHON CPEIIbI;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOIIO M CAMOBOCIHTAHHUIO Ha
OCHOBE YCBOCHHS OOIIEUETOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mNpoduias u
HAMPaBIEHHOCTH JAJIbHEUIIEr0 00yUYeHHUS.

OO0miee 4YKCIIO YacoB, OTBEIEHHBIX JUISI W3YYEHUS XUMHH Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanusl, cocTaBinseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeZleN0), B 9 kimacce — 68 yacos (2
yaca B HEJICIIO).



Conep:xkanue o0yuyeHust

8 kirace

IlepBoHaYa/IbHbIE XMMUYECKHE TOHSATHSA

[Ipeamer xumuu. Poib XuMHUM B KM3HH 4elOBEeKa. XMMHs B CUCTEME HayK. Tena M BeLIECTBa.
dusnueckre CBOMCTBA BEIIECTB. ArperatHoe coctosHue BemiecTB. [loHAaTHe 0 MeTonax IMO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JeMEHThl. CUMBOJIBI XUMHUYECKUX 3JeMEHTOB. [IpocThie u
CJIOXKHBIE BelleCTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass (opmyna. BalleHTHOCTH aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH ITOCTOSHCTBA
cocraBa BemecTB. OTHOcuTEeNbHAsE aTOMHas Macca. OTHOCUTENbHAas MOJEKYyJsipHas Macca. MaccoBas
JI0JI1 XUMHUYECKOT0 3JIEMEHTA B COCIUHEHHH.

KomunuectBo BemectBa. Monbs. MonsipHas macca. B3anMocBsI3p KoaudecTBa, MAacChl M 4HMCia
CTPYKTYPHBIX €IHHHUII BerecTBa. Pacy€rel mo hopMynaM XMMHUYECKUX COSTUHEHHM.

®u3znueckue U XUMUYECKUE SIBJICHUA. XUMUUYECKash peakluuss U €€ NpU3HaKu. 3aKOH COXpaHEHUs
Macchl BENIECTB. XHUMHU4YECKHe ypaBHeHUs. Kiaccudukamus XUMHUYECKHX peakuuid (COSTMHCHUS,
pasloKeHHs, 3aMeleHUs, 0OOMEHaA).

XUMHUYECKUI IKCIIEPUMEHT:

3HAKOMCTBO C XMMHUYECKOH MOCYIO0H, MpaBuiiaMy paboThl B IaOOpaTOPUU U pUEMaMU OOpaIieHUs
c JabopaTopHbIM OOOpYJOBaHWEM, W3yYeHHE ¥ ONUCaHWEe (PHU3UMYECKHX CBOWCTB 00pasioB
HEOpPraHMYECKUX BEUIECTB, HaOmoJaeHue (u3nueckux (IUIaBIEHUE BOCKA, TasHUE IbJa, PacTUpaHHE
caxapa B CTYIIKE, KHTIEHHUE W KOHJICHCAIIHsI BOJIbl) M XUMHUYECKUX (TOPEHUE CBEUH, TPOKATMBAHUE METHOU
MPOBOJIOKH, B3aMMOJICICTBHE MeJa C KHUCIOTOM) SBJICHWM, HAOMIOJIEHUE M ONUCAaHHE MPU3HAKOB
MPOTEKAHUS XUMHYECKUX Peakinil (pa3ioxkeHue caxapa, B3auMOJCHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuaa meau (I1) mpu HarpeBanuu, B3aMOJICHCTBHE Kelle3a ¢ PACTBOPOM COJIH
meau (1), nydyenue croco0oB pazzieneHust cMeceil: ¢ MOMOLIbI0 MarHuTa, (UIbTPOBAaHHUE, BbIIIAPUBAHUE,
TUCTUIUISIIMS, Xpomarorpadus, MpOBEICHHE OYMCTKA TOBAPEHHOW CONHM, HAONIOJEHWE W OMHCAaHHE
pPE3yJIbTaTOB MPOBEACHHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHS! MaccChl, CO3JaHHe Mojemeit
MOJIEKY (IIapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYeCKMX BellleCTB

Bo3ayx — cMech razoB. CoctaB Bo3znyxa. Kucnopoa — anemMeHT u npocTtoe BeuiectBo. Haxoxaenue
KHCIIOpO/ia B MpUpPOJE, GU3NUYECKUE U XUMHUECKHEe CBOMCTBA (peakuuu ropenust). Okcuel. [Ipumenenue
kucnopona. CrocoObl TOMyuYeHUs KHCIOpoAa B J1a0OpaTOpUU U MPOMBIIIIEHHOCTH. KpyroBopot
Kucioposia B mpupojie. O30H — aJIoTpoIiHas MoAu(pUKaus KUCIOpOoaa.

TemmoBoit  >PdexkT XuUMUYEeCKOW peakluH, TEePMOXUMHYECKHE YypaBHEHUS, 0JK30- W
SHJOTEPMUUYECKHE PEaKIH. TOIUIMBO: Yrojib U METaH. 3arps3HEHUE BO3/yXa, YCUJIEHHE MapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBo. Haxoxknenue Bojopoja B mpupoje, husnueckue u
XUMHYECKHUE CBOIMCTBA, IPUMEHEHHE, CIIOCOOBI omy4yeHus. KucioTsl u comu.

Mossipabliii 00b€M ra30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Bona kak pactBopurtens. PactBopsl. HacklieHHbIE 1 HEHACHILIIEHHBIE
pactBopbl. PacTBOpuMOCTH BemiecTB B BojJe. MaccoBas J10Js1 BEIIECTBA B PacTBOpPE. XHUMHYECKHE
cBoiicTBa BoJbl. OcHOBaHuUA. Posb pacTBOpPOB B MpHUpPOJE M B KU3HU YelloBeka. KpyroBopor BOJbI B
pupo/ie. 3arps3HeHNE MPUPOIHBIX BoJ. OXpaHa U OYMCTKA TPUPOIHBIX BOJI.

Knaccudukanus  Heopranmueckux  coenuHeHuil.  Oxcuapl.  Knaccudukamuss — OKCHAOB:
cosieoOpasyromye (OCHOBHBIE, KHCIOTHBIE, amM(pOTepHBIE) H HecojeoOpasyromue. HomeHkmatypa
okcu10B. U3nueckre U XUMHUYECKHE CBOMCTBA OKCUIO0B. [lomydueHne okcumoB.

OcHoBanus. Knaccudukaruss ocHoBaHUH: MENOYN U HEpaCTBOpUMbIe ocHOBaHUsA. HoMeHkmarypa
OCHOBaHMU. PU3NUECKHUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loirydyeHne OCHOBaHU .

Kucnorel. Knaccudukanus kucnor. Homenknarypa kuciot. @u3ndeckue U XUMHIECKHE CBOMCTBA
kucnot. Psan aktusHoctu metauioB H. H. bekerosa. [lonmyyenue Kucior.

Comu. Homenkiarypa coseil. ®uznueckue u XuMU4eckre cBoicTBa cotied. [lomydyenue comnen.

I'eneTnueckas CBsSI3b MEXKy KiaccaMi HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:



KauecTBEHHOE OIpe/ieJieHue COJIep’KaHusl KHUCIOpoJa B BO3AyXe, MOJydyeHue, colOupaHue,
pacro3HaBaHHe U M3yYeHUE CBONCTB KHCIIOpOAa, HAOIIOCHIE B3aMMOICHCTBHS BEIIECTB C KUCIOPOIOM
U YCJIOBHSI BO3HUKHOBEHHMSI U MPEKpalleHus] ropeHus (moxapa), 03HaKOMJIeHHe ¢ o0pa3laMu OKCHIOB U
ONMCaHWE WX CBOMCTB, IOJlyueHHE, COOMpaHUe, paclo3HaBaHHE W HW3yYE€HHE CBOMCTB BOJOPOZIA
(ropenue), B3auMmozeiicTBue Bojgopoaa ¢ okcuaom Mmenu (Il)  (Bo3smMokHO —wumcmosb30BaHUE
BUJICOMATEPHAJIOB), HAOIIOIeHIE 00Pa3I0B BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHHE 0COOCHHOCTEH
pacTBOPEHMS BEIIECTB C PA3IMYHOM pPaCTBOPUMOCTHIO, MPUTOTOBIEHHUE PACTBOPOB C OINpPEACIEHHOU
MacCOBOM J10JIei paCTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOJIbI C METAJJIAMU (HATPUEM U KaJbLIUEM)
(BO3MOXKHO HCIIOJIb30BAHUE BHIEOMATEPUANIOB), HCCIEAO0BaHUE OOpa3l0B HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOIIOJCHNE M3MEHEHHUSI OKPACKM WHAMKATOPOB B PACTBOPAX KHUCIOT W IIEIOYCH,
u3ydyeHue B3aumojeiictBus okcuga menu (ll) ¢ pactBopoM cepHOIl KHCIOTBI, KHUCIOT C MeTajljlaMH,
peakiuil HeUTpalu3aluy, NoJy4eHre HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOTO METaslia IPyTruM
13 PacTBOpa COJIM, PEIIEHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «BakHelue Ki1acchl HEOPraHUYECKUX
COEAMHEHHUIN.

IMepuonuveckuii 3axkon u Ilepumoauveckass cucrema xumMuyeckux >IjementoB JI. H.
MenpeneeBa. CrtpoeHne aToMoB. Xumuueckass cBfi3b. OKHCINTEJbHO-BOCCTAHOBHTE/IbHBIE
peakuun

[lepBple TOMBITKK KiIacCH(PHUKAIMN XUMHUYECKHX 3JIeMeHTOB. [loHsTHE O Tpynmax CXOIHBIX
AJIEMEHTOB (IIENIOYHbIE W IIEJIOYHO3EMENbHbIE METallIbl, TaJOreHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHBIE OKCUIBI U THIPOKCHIBI.

[Iepuonnueckuii 3akoH. Ilepuonuueckas cucrema xumuueckux snemeHtoB [[. 1. Menneneesa.
Kopotkomnepruonnas u mmmHHONIeproaHas Gopmel [leproandeckoil cHCTEMBI XUMHUECKUX AJIEMEHTOB /1.
N. Menneneesa. Ilepuoasl u rpymnmnbsl. @U3HMUYECKUN CMBICT NOPSJIKOBOTO HOMEPA, HOMEPOB Mepuoaa u
TPYIIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX siaep. M3orombl. DnekTpoHbl. CTpOoEHHE 3IEKTPOHHBIX
o0oouek atroMoB TepBbix 20 xumudeckux sneMeHToB [lepuoamueckoit cuctemsr Jl. Y. Menneneesna.
XapakTepucTuka XUMHUYECKOrOo 3JIEMEHTa 1o ero mnojoxkeHuto B Ilepmoanueckoit cucreme [, U.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUsl paJuyca aTOMOB XHMHYECKUX 3JEMEHTOB, METANIMYECKHX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIIIaM U IEPUOIAM.

3nauenune Ilepmonnueckoro 3akoHa u lleproguueckoil cUCTEMBl XUMHUYECKHX 3JIEMEHTOB s
pa3BuTHS Hayku U ipakTuku. [. . MeHneneeB — yu4€HbIN U TpaXKJaHVH.

Xumudeckas cBsizb. KoBaneHTHast (MonisipHas M HEMOJSIPHAsi) CBSI3b. DJIEKTPOOTPUIATENILHOCTD
XUMHUYECKUX IJIeMEHTOB. VlOHHas CBSI3b.

Crenenb oxucneHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [lpolecchl OKHCIEHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHYECKHH IKCIIEPHUMEHT:

n3ydeHue oOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aHMMOJCHCTBUE THAPOKCUAA LUHKA C
pacTBOpaMH KHCIOT M IIEJIOYEed, MPOBEACHHUE OIbITOB, WILTIOCTPUPYIOIIMX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEaKINi (TOpEeHre, PEaKIIUU Pa3I0KEeHUsI, COSTUHEHU ).

MexnpeamerHblie CBA3U

Peanusarnus MeXnpeaMEeTHBIX CBA3EH NMPU M3YYEHUH XMMHHM B 8 KJIacce€ OCYLIECTBIISIETCS 4epe3
UCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHSATHH, SBISIOIINUXCS CHCTEMHBIMH
JUTSI OTJIETBHBIX TIPEMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OOmue ecTecTBEHHO--HAYYHbIE TOHSTHUS: HAy4YHBIH (DaKT, THUMOTEe3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, KiaccCUu(UKaIus, MePUOJUIHOCTh, HAOIIO/ICHWE, DKCIIEPUMEHT, MOJICTUPOBAHUE, HW3MEPEHHE,
MO/I€JIb, SIBJICHHE.

®duznka: MaTepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIUJI, U30TOMbI, PATHOAKTUBHOCT,
MOJIEKYJa, SICKTPUUYECKUN 3apsj, BEIIeCTBO, Tel0, 00BEM, arperaTHOE€ COCTOSHUE BEIIECTBa, ras,
¢bu3nyecKkre BeIMYUHBL, €AMHULIBI U3MEPEHHUSI, KOCMOC, TUIaHEeThl, 3BE3/1b1, CoJHIIE.

buonorus: porocunres, qeixanue, 6uochepa.

['eorpadus: armocdepa, rumpocdepa, MUHEpaTbl, TOPHBIE IMOPOJBI, TMOJE3HBIE HCKOIAaeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 knacc

BemecTBo 1 XMMH4ecKkasi peakius



[Tepuonuueckuii 3akoH. Ilepuogumueckas cucrema xumuueckux snemeHToB [[. M. Menneneena.
Crpoenue atoMoB. 3aKOHOMEPHOCTM B U3MEHEHUHM CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, KaJIMsl, KajdblUsd M HMX COCJUHEHUH B COOTBETCTBHM C IIOJIOKEHUEM JJIIEMEHTOB B
Ileproanueckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUUECKOW CBA3U. THIIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKU U BUJ1a XUMHYECKOM CBSI3H.

Krnaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BellecTB. XHMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  pa3jMYHbIM  KJjaccaM HEOPraHWYECKUX COEJUHEHMI, TEeHEeTHYecKass CBA3b
HEOPraHUYECKHNX BEIIECTB.

Knaccupukanuss XUMHUYECKMX pEaKIWid 10 pa3MYHbBIM NpU3HAKaM (10 YHUCIy U COCTaBy
Y4acTBYIOUIMX B pPEaKIMM BEIIECTB, MO TEIIOBOMY 3(p¢eKTy, MO HM3MEHEHUIO CTENeHEH OKHUCICHUS
XUMHYECKHUX JJIEMEHTOB, O OOpPAaTUMOCTH, MO YYaCTHIO KaTallu3aTtopa). DK30- M JIHIOTCPMUYECKHE
peakyu, TepPMOXUMHUYECKUE YPABHEHMUS.

[lonatue o ckopocTH XuMmHuUecKo peakiuu. [loHsTne 00 o00paTUMBIX W HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHATHEe O rOMOreHHbIX M TeTeporeHHbIX peakuusx. [lonstue o karanuse.
[lonsTe 0 XxuMuyeckoM paBHOBecUU. DaKTOphI, BIUSAIOIIME HAa CKOPOCTh XUMHUYECKOW peakuuu U
MIOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLUMH,  AJIEKTPOHHBIM  OaJlaHC  OKUCIUTENIbHO-
BOCCTAHOBUTENIBHOMN peakiuu. CoCcTaBlIeHHE YPABHEHUN OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIUH C
HCI0JIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus 3I€KTPOAUTHYECKON AMCCOLMALMH. DIEKTPOJIUTHI U HEIIEKTPOJIUThI. KaTHOHBI, aHUOHBI.
MexaHu3M AMcCOIMalK BEIIECTB € Pa3jIMYHbIMU BUAAMHU XUMUYECKOW CBs3U. CTENEHb TUCCOLUAIUU.
CunbHbIe U cradble IEKTPOIUTHIL.

Peakuuu wnoHHOro oOMeHa. YcioBHs MNPOTEKaHUS peakUUid HOHHOrO oOOMeHa, IOJIHbIE W
COKpallléHHbIE HOHHBIE ypaBHEHHMs peakuuid. CBONCTBa KHUCJIOT, OCHOBAaHMHW U COJEH B CBETE
MpEeACTABICHUN 00 SJEKTPONUTUYECKON nuccormaluu. KadecTBeHHBIE peakiuu Ha WOHBIL. [loHsThe o
TUAPOIU3E COJIEH.

XUMHUYECKUI IKCITIEPUMEHT:

03HAaKOMJIEHHE C MOJEISIMU KPUCTAIIMYECKUX PEIIETOK HEOPraHMYECKUX BEUIECTB — METAIJIOB U
HeMeTaJsIoB (rpadura M anmasa), CIOKHBIX BELIECTB (XJIOpHAa HATpHsl), UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH  XUMHUYECKOW peakIuu OT BO3ACWCTBHUA  pa3iHuHbIX  (AKTOPOB, HCCIEAOBaHUE
AJIEKTPONPOBOHOCTH PACTBOPOB BELIECTB, IMpoOIecca TUCCOLMALMU KHCIOT, MLIeJo4Yed U  cosed
(BO3MOXHO HCHOJB30BaHUE BUJEO MaTEPUATIOB), MPOBEJIECHUE OMNBITOB, WIIIOCTPUPYIOMIMX MPU3HAKU
MPOTEKaHUs PEaKIMii MOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BBIJIEJICHUE Ta3a, 0O0pa3oBaHUE BOJIbI),
OTIBITOB, UJUTFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX Peakiuil (TOpeHne, peakinu
pa3joXKEeHUs, COEIMHEHUs), PACIIO3HABaHHWE HEOPraHMYECKHX BEIIECTB C MOMOUIbI0 KaueCTBEHHBIX
peakiuii Ha MOHBI, pelIEHUE YKCTIEPUMEHTANIbHBIX 3a/1a4.

HemeTtauibl U MX coeUHEeHUSA

OOmiasi xapakTepucTHKa TraioreHoB. OcoOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIE CTEHCHH
okucnenus. CtpoeHue u GU3NIECKUE CBONCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XUMHYECKHE CBOMCTBA
Ha TIpUMepe XJiopa (B3auMOICHCTBUE C METAJUTAaMH, HEMEeTaJIaMH, mierno4amu). Xiaopoogopo. ConsHas
KHCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJIydeHHEe, NpuMeHeHue. JleiicTBue XJjiopa M XJIOPOBOAOpOJA Ha
OpraHu3M uejoBeka. BaxkHeilne XJI0puabl U UX HAX0XKIEHHUE B IPUPOJIE.

O6mras xapaktepuctuka 351eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTepHBIE
crereHd okucieHus. CrtpoeHue M (U3NYECKHE CBOMCTBAa IMPOCTBHIX BEIIECTB — KHUCIOPOAA M CEpHI.
AnnotrpornHbie MOAU(UKAIIMK KHCIOpPOJa W Cepbl. XUMHUYECKHe CBOWCTBa cepbl. CepoBOAOpOI,
CTpoeHHe, (U3MUECKHEe U XUMHUYECKHe CBOHCTBA. OKCHIBI cepbl KaK IMPEACTABUTENH KHCIOTHBIX
okcuaoB. CepHasi KuCIIOTa, PU3NYECKHE M XUMHUYECKHE CBOWCTBa (OOIIME Kak MpeICcTaBUTelNs Kiacca
KHUCJIOT W crenuduueckue). XUMUYECKUE PEakIiH, JIeXKallie B OCHOBE MPOMBIIUIEHHOTO Crocoda
MOJy4YEeHUs1 CepHOM KHUCIOTHI. lIpuMeHenue cepHoil KUCIOTHL. COJM CEpPHOM KHCIOThI, KaYEeCTBEHHAs
peaknus Ha cynbpaT-uoH. HaxoxkaeHune cepbl U €€ COeMHEHUH B MpUpoje. XUMHYECKOE 3arps3HEeHue
OKpYy Karolled cpeabl COCAMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAW, 3arpsA3HEHHE BO3JyXa U BOJIOEMOB),
CIOCOOBI €ro MpeI0TBPAILCHHS.

OO6mras xapakTepucTuka 3eMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIE
CTENEHN OKHCICHHs. A30T, paclpoCTpaHEHHE B NpUpoAe, (PHU3MUECKHE U XHUMHYECKHE CBOWCTBA.



KpyroBopor azora B mpupoge. AMMHAK, €ro (U3HYECKHE M XUMHUYCCKHE CBOMCTBA, MOJyYCHUE H
npuMeHerre. Com aMMOHUS, UX (HU3UYECKHE M XMMHUYECKUE CBOWCTBa, nmpuMmeHeHue. KauecTBeHHas
peakius Ha MOHbI aMMOHHUS. A30THasl KUCJIOTa, €€ MojlyueHue, PU3nYecKue M XMMUYECKHE CBOWCTBA
(oOmme Kak MpencTaBHTENs Kiacca KUCIOT U crneuupuyeckue). Vcnonp3oBaHHEe HUTPATOB M COJEH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yn00peHuil. XHWMHUYECKOe 3arpsi3HEHHE OKPY>KaIoLell cpebl
COCIMHEHUSMH a30Ta (KUCIOTHBIC JOXIHW, 3arpsA3HEHHE BO3AyXa, MOuYBbl U BomoémoB). dDocdop,
ajutotpornHbie Moaudukanun pocdopa, ¢uznueckue u xumuueckue cpoictBa. Okcun dochopa (V) u
dochopHas kucnora, GpuaMdecKue U XMMHUYECKHE CBOMCTBa, mosyueHue. Mcmonp3zoBanue ¢ocdaror B
KauecTBE MUHEPAIbHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 31eMeHToB |V A-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
CTEIEeHU OKHCIIEHUs. YTIIepoJ, ajuIOTpONHbIe MOAU(UKALIMY, pacIpOCTpaHEHUE B IpUPOJE, (hru3ruecKre
U Xumuueckue cBoictBa. Ancopobuus. Kpyroeopor yriepoma B mpupone. Oxcuipl yriepoja, HMX
¢busznyuecKkue M XUMHUYECKHE CBOICTBa, ACHCTBHE HA JKHUBBIC OPraHU3MBI, IMOJIyYEHHE U IMPUMEHEHHUE.
DKoJoru4ecKre MpobieMbl, cBsi3aHHBIe ¢ okcuaoM yriepona (1V), rumoresa rmodaabHOTO0 MOTEIUICHUS
KJIMMaTa, TapHUKOBBIN 3 (deKT. YronpHas KUCIOTa U €€ cou, NX (PU3NYecKre U XMMHUYECKHE CBOMCTRA,
nojiyueHue u npumeHenue. KauectBenHas peakuus Ha kapOoHaT-voHBI. Vcnonb30BaHue KapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KAaK O COEIMHEHUSX yriepoia (MeTaH,
3TaH, STUJICH, alleTUIICH, 3TaHOI, TIUIEPUH, YKCYCHas KucioTa). [I[pupogHbie HCTOYHUKU YTIEBOIOPOIOB
(yronap, npupoHbBId ra3, HE(PTb), HPOAYKTHl HX IepepadoTku (O€H3uH), HUX poib B OBITY U
MPOMBIIIIEHHOCTH. [ToHSATHE 0 OMOJIOrMYECKH Ba)KHBIX BEIECTBAX: XKHUpax, OelmKax, yrieBoJax — U UX
pOJIu B )KM3HM uesloBeKka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COEUHEHUH.

Kpemuuii, ero ¢usnyeckue M XMMHUYECKUE CBOMCTBa, MoiyueHHWe U mpuMeHeHue. CoeanHeHUs
KpemMHusi B npupozge. OOmme mnpezacrasieHuss o0 okcuae kpemHus (1V) um KpeMHUEBOM KHUCIIOTE.
Cunukatel, X MCIOJIb30BaHKUE B OBITY, B MPOMBIIUICHHOCTH. BakHeillue cTpouTeabHbIe MaTepHalbl:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, kene300eToH. [IpoGiembl 0e30MacHOr0  MCIHOJIb30BAHUS
CTPOMTENBHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN XKU3HHU.

XUMHUYECKUI IKCITIEPUMEHT:

u3ydyeHue o0pas3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIOTBI, HpPOBEIEHUE
KAueCTBEHHBIX pEaKUUi Ha XJOPUA-UOHBI W HAOJIOJIEHUE MPU3HAKOB HX MPOTEKAHMS, OMBITHI,
oTpaxkaromue (U3MYeCKHe W XHMHYECKHE CBONCTBA TaJOTEHOB M HUX COEIMHEHUH (BO3MOXKHO
HCIOJIb30BaHNUE  BHJIEOMATEPHANIOB), O3HAKOMJIEHME ¢ o0pasllaMu  XJOpPUAOB  (TAJIOT€HU[OB),
O3HAKOMJIEHHE C 00pa3lamMM cepbl U €€ COeMHEHUSMHU (BO3MOXKHO MCIIOJIb30BaHHE BHUEOMATEPHAJIOB),
HalJo/IeHue Tpoliecca OOyIIMBaHUS caxapa IOoJ JeHCTBHEM KOHLIEHTPUPOBAHHOM CEpHOW KHCIOTHI,
M3yYeHUEe XUMHUECKUX CBOMCTB pa30aBIeHHOM CEpHOI KUCIIOTHI, IPOBEJCHNE KaYeCTBEHHON peakluu Ha
cynb(haT-uoOH M HaOIIo/IeHHWEe MpU3HAaKa €€ MPOTeKaHUs, O3HAKOMJIEHHE ¢ (U3NYECKUMHU CBOWCTBAMHU
a3ora, pocdopa u X coenuHEHHH (BOZMOXKHO MCIOJIb30BAHUE BHJICOMATEPHAIIOB), 00pa3liaMi a30THBIX
n pocopHBIX YIOOpEHHUM, MOTydYeHHe, COOMpaHWE, PaClO3HaBAaHWE W HM3YyYCHHE CBONCTB aMMHaKa,
MPOBE/ICHUE KAYECTBEHHBIX PEAaKIMi Ha HOH aMMOHHUS U (ochaT-HOH U H3YUYEHUE MPU3HAKOB HX
MPOTEKaHUs, B3aWMOJEWCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTBI C MeAblo  (BO3MOXHO
MCMOJIb30BAaHUE BHUIEOMATEPUANIOB), W3yUYEHUE MOJENEeH KpUCTAJUIMYECKHX DPElIETOK aiMmasa, rpadura,
¢ynnepeHa, 03HaKOMIIEHHE € MPOLIECCOM aJICOPOLIMH PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOra3a, MojiyueHue, coOupaHue, pacrio3HaBaHUE M M3yYeHHE CBOMCTB YIJIEKHCIIOTO
rasa, MpoOBEJCHHE KAaueCTBEHHBIX peakluil Ha KapOOHAT M CWJIMKAT-WOHBl M H3yU€HUE MPU3HAKOB HX
IIPOTEKAaHUs,  O3HAKOMJIEHME C  NPOAYKIMEW  CWIMKaTHOM  TNPOMBIIUIEHHOCTH,  pELICHHE
AKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «BaxkHele HeMeTabl U UX COeIMHEHUS».

Metanibl M X COeIMHEHUS

OOmiasi XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METa/NIOB Ha OCHOBAaHHHM HUX IOJIOKEHUS B
[lepuonnueckoii cucreme xumuueckux snemeHToB J. M. MengeneeBa u crpoeHust atomoB. CTpoeHue
MeTaioB. Merajinyeckasi CBA3b M METAJUIMUECKas KpHUCTauInyecKas peméTka. DIeKTPOXUMHUYECKHUM
psan HanpsbkeHUH MetaiioB. DHU3MUECKME M XMMHUYECKHE CBOicTBa MetaiioB. OOmme crnocoObl
MOJTy4eHUs: MeTauioB. [loHATHE O KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HH.
CrutaBsl (CTalb, YyT'yH, TIOPATIOMUHHM, OpOH3a) M X IPUMEHEHHE B ObITY M MIPOMBIIIICHHOCTH.

[Ilenounble MeTamibl: ToJiokeHWEe B Ilepuomuueckoil cucreme XuMHYecKux sjiemeHToB J[. .
MenpeneeBa, CTpOGHHE UX aTOMOB, HaXOKJeHUE B npupoje. dusndeckre U XMMHUYECKHE CBOMCTBA (Ha



npuMepe HaTpus U Kanus). OKCUIIbI U TUAPOKCUABI HATpUs U Kanud. [I[puMeHeHne e0uHbIX METaIOB
U UX COCUHECHUM.

[IlenouyHO3EMENBbHBIE METAUIBl MAarHUW M KanblUi: mojokeHue B llepuogmueckoi cucreme
XUMH4YeCKUX 351eMeHTOB [l. 1. MeHeneeBa, CTpoeHHE UX aTOMOB, HaXOXKJICHUE B ipupoe. usznueckue
U XUMHUYECKHE CBOMCTBA MarHus W Kajblus. Baxueilmue coeanHeHus Kanblus (OKCHI, THAPOKCHI,
conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Amomunuii: nonoxxkenue B [lepuonnueckoit cucreme xumuueckux 3nemeHToB /. Y. Menneneena,
CTPOCHHUE aToMa, HaxoXjaeHue B mpupoje. Du3nMyeckue U XUMUYECKHE CBOMCTBA aTOMHUHUS.
AmMdoTepHbIe CBOMCTBA OKCHJIA ¥ TUIPOKCUA ATTIOMUHUS.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xumudeckux snemeHToB . M. Menneneesa,
CTPOEHHE aTOMa, HaxoxkJeHue B mnpupoae. dusmyeckne U XUMHUUYECKHE CBOMCTBa xkene3a. OKCuuabl,
ruapokcubl U conu xxenesa (1) u xxenesa (111), ux cocras, cBoMcTBA U MOTYyUYEHUE.

XuMUYeCKUI IKCTIEPUMEHT:

O3HAaKOMJICHHE ¢ oOpa3laMi METa/VIOB M CIUIABOB, UX (PU3UYECKUMH CBOWCTBAMHU, H3YUYCHHE
pE3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSL OKCHJA KajbllMg M HATPHUS C BOJON (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
UCCIIEIOBAaHNE CBOMCTB JKECTKOM BOJBI, IMpollecca TOpEHHUs jKele3a B KUCIOpoae (BO3MOXKHO
WCIIO0JIb30BaHUE BUICOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI: MarHusi,
KaJIbIIMS, allOMUHMS, ITMHKa, *kene3a (1) u xxenesza (1), menu (I1), HaGarOMIEHNWE M ONTMCAaHKE TIPOLIECCOB
OKpalllMBaHUsl IUIAMEHHM HMOHAMHM HATpHUs, Kaldusd ¢ Kajdblus (BO3MOXXHO  HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHHEe aM(DOTEPHBIX CBOIMCTB THAPOKCUIA aTIOMUHUS U TUAPOKCUAA LIUHKA,
pelieHne SKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHeiie MeTauibl U UX COSTUHEHUSD.

X¥MHUS U OKPYKAKOLIasi cpeaa

BemectBa 1 Marepuansl B MOBCEIHEBHOM JKM3HU 4esloBeKa. bezonacHoe MCnosib30BaHUE BEUIECTB
U XUMHUYECKUX peakuuii B ObITy. [lepBasi momMolis mpu XUMHYECKHUX 0YKOTaX U OTPABJICHHSIX.

XUMHUYECKOE 3arpsi3HEHHE OKpyXaromed cpeasl (mpeiesbHas JOMyCTUMasl KOHIIEHTpaIus
Beniects, nanee — [1JIK). Ponb xumuu B pemieHnn 3K0JI0THYECKUX MPOOIeM.

XUMHUYECKUI IKCITIEPUMEHT:

M3y4eHHe 00pa3lioB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIC MAaTEpUaJIbl).

MexnpeameTHblie CBSI3U

Peanuzaius MeXnpeaMETHBIX CBA3€H MPU M3YYEHUM XUMHHM B 9 Kjacce OCYLIECTBISIETCS 4epe3
WCIIOJIH30BaHNUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK M MOHSATUH, SBISIFONTUXCSI CHCTEMHBIMU
JUTSL OTJEIBHBIX TPEAMETOB €CTECTBEHHO--HAYYHOIO LIUKIIA.

OO6mme ecTeCTBEHHO-HAYYHBIC MIOHSTHS: HAy4YHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHATU3, CUHTE3,
KIaccupuKalus, NEePUOAUYHOCTb, HAOMIOJIEHUE, SKCIIEPUMEHT, MOJCIUPOBAHHUE, U3MEPEHHE, MOJEb,
SIBJICHHE, TAPHUKOBBINA d(DPEKT, TEXHOTOTHS, MaTEPHUAITHI.

®duznka: MaTepusi, aToM, 3IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOMbI, PAIUOAKTUBHOCTbD,
MOJICKYJIa, JJICKTPUUYCCKUM 3apsiji, TMPOBOJHHUKH, TOJYIPOBOJHUKH, IUAJIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TEJNO, OO0BEM, arperaTHOe COCTOSHHE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KPUCTAJUTMYECKasi PEMIETKA, CIUIaBbl, (PU3WYECKHWE BEIWYMHBI, €AUHUIIBI H3MEPEHUs, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorusi:  dortocuHTe3, ApixaHue, Ouocdepa, OIKOCHUCTEMA, MHUHEpPAIbHBIE YI0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPO3IEMEHTHI, MUTATEIbHBIE BEIIECTBA.

l'eorpadus: atmocdepa, ruapocdepa, MHHEpalbl, TOPHbIE MOPOABI, IOJIE3HBIE HCKOMAEeMBbIE,
TOIUUIMBO, BOJIHBIE PECYPCHI.



[Linanupyembie pe3yJbTaThl 0CBOEHHS MPOrpaMMbI 10 XMMHH HA YPOBHE OCHOBHOT'O 00IIIEr0
o0pa3zoBaHus

JIn4yHOCTHBIE pe3yJIbTAThI

JIMYHOCTHBIE PE3YyJIbTAThl OCBOEHUS MPOrPaMMbl OCHOBHOI'O 00LIEro o0Opa3oBaHMs JOCTUTAIOTCS B
Xoie OOy4YeHHs XUMHH B €IUHCTBE Y4YeOHOW M BOCHHUTATEIBHOM JAEATEIILHOCTH B COOTBETCTBHH C
TPaJULIMOHHBIMU POCCUHCKMMHU COLMOKYJIBTYPHBIMH U  JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH,
MPUHATHIMU B OOIECTBE MPaBUJIAMH 1 HOPMaMH MTOBEICHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS,
CaMOPa3BUTHUS U COLMATIM3ALUN O0YUarOIIUXCA.

JIMYHOCTHBIE PE3yNIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PACIIUPEHUE OIbITA ACATEILHOCTU Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUUYECKOMY U Hay4YHOMY
HacJleINI0, TOHUMaHMsl 3HaYeHUsI XMMHUYECKON HAyKU B )KM3HHM COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH
BJAJIETh JIOCTOBEpHOW WH(OpMaNUell O TepeloBhIX TOCTH)KEHUSX W OTKPBITUSX MHPOBOH U
OTEYECTBECHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHUSIX 00 YCTPOWCTBE MUpa U OOILECTBa;

2) rpa:KIaHCKOT0 BOCTIMTAHMSA:

IIPEJCTABICHNS O COLMAJIBHBIX HOPMAaxX M IPAaBWJIAX MEKIMYHOCTHBIX OTHOIIEHUN B KOJIJIEKTUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOH, Y4eOHO-HMCCIIEI0BATEIHCKOM,
TBOPYECKOH W JPYrUX BUAAX JESITEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW J1EATEIbHOCTH
IpHU BBHIOJHEHWM YYEOHBIX, ITO3HABATENBHBIX 3a/1a4, BBIIOJHEHUH XHUMHYECKHX OSKCIIEPHMEHTOB,
CO3JIaHMM Y4Y€OHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAaHMIO M B3aMMOIIOMOILM B IIPOLECCE 3TOM
y4eOHOH JAeATeNbHOCTH, TOTOBHOCTH OIICHHMBATh CBOE IOBEJCHHE W IMOCTYNKH CBOMX TOBAapHUINEH C
MTO3ULMY HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS NOCIEACTBUN ITOCTYIIKOB;

3) IEeHHOCTH HAYYHOT'O MO3HAHUSL:

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BEIIECTBE M XMMHYECKON pEakLUU, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTABIISIFOLINE OCHOBY JUUIS TIOHUMAaHUs CYIIHOCTH Hay4YHOMH
KapTUHbl MHpa, NpPEJCTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IMPUPOJBI, B3aUMOCBS3SIX
YeJI0BEKa C MPUPOJAHON CPENOM, O POJIM XMMHUH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEM;

M03HaBaTeIbHbIE MOTHBBI, HAIIPABJIEHHBIE HA MOJyYeHHE HOBBIX 3HAHUM MO XMMHHU, HEOOXOAUMBIE
Ui OOBSICHEHHsS HaOI0aeMbIX IPOLIECCOB W SIBJICHUM, I0O3HABATENbHOM, HMH(MOPMALIMOHHOW H
YUTATENIbCKOM KyJIbTYyphl, B TOM YHCJI€ HAaBBIKOB CaMOCTOATENbHON pabOThl ¢ y4yeOHBIMHU TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOY4YeHHMI0O M I[IO3HAHHUIO, JHOOO03HATENBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM000Opa30BaHUIO, TPOCKTHOM M WCCIENOBATEIBCKOW JCSITENBHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B abHEHIIEM;

4) popMUpPOBAHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KM3HHM, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/I0POBBIO, YCTAaHOBKHM Ha
3I0pOBBIM 00pa3 >KU3HH, OCO3HAHUE IOCIEICTBUN M HENpUATHE BPEIHBIX NMPUBBIUEK (YNOTpeOieHus
aJIKOTOJIsl, HAPKOTUKOB, KypeHHsI), HEOOXOAUMOCTH COOJIOACHUS MPaBUII OE30MAaCHOCTH IpU 0OpaleHHH
C XUMUYECKUMH BEIIECTBaMU B OBITY U PEaTbHOM KU3HU;

5) TpyoBoOro BocnuTAHUS:

MHTEpPEC K MPaKTHUYECKOMY M3YyUEHHUI0 MpodeccHil U Tpyda pa3InyHOro poja, yBaXXEHHUE K TPYAY U
pe3ysbTaTaM TpPyAOBOM NEATENBHOCTH, B TOM YHMCIIE HA OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHWM 110
XUMHH, OCO3HAaHHBIM BbIOOP HWHAMBHUIYAJIbHON TPAaeKTOPUHM MPOJOJIKEHHUsI 00pa3oBaHUS C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCHEemHONH MNpo(ecCHOHAIBHOW AEATENbHOCTH M pa3BUTHS HEOOXOAHMMBIX YMEHHMH, TOTOBHOCTh
alanTHPOBATHCS B MPO(eCcCHOHANBHOM cpene;

6) IK0JIOTHYECKOT0 BOCTIUTAHUSA:

HKOJIOTHYECKHU I1eJIeco00pa3Hoe OTHOILICHHE K MPHUPOJE KaK MCTOUYHUKY >KU3HM Ha 3emiie, OCHOBE
e€ CyIleCTBOBaHMs, ITOHMMaHUE IIEHHOCTU 3/0pOBOr0 M 0e30macHOro o0pa3a >KU3HU, OTBETCTBEHHOE
OTHOILICHHE K COOCTBEHHOMY (DM3UYECKOMY U TICHXHYECKOMY 3/I0POBBIO, OCO3HAaHHME LEHHOCTH
COOJNIIOJICHHsI TpaBUJI O€30IIaCHOTO MOBEACHMsI HpU paboTe C BEIIECTBAMM, a TAKXKE B CHUTyalMsX,
YIPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJIEH;



CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJTy4daeMble MPU U3YYEHUHM XHMHHM, IJI1 pelIeHus 3ajad,
CBA3aHHBIX C OKPY’KAIOLIEW IPUPOJHOU CPENOM, Ul IMOBBIMICHUS YPOBHS JKOJOTMYECKOW KYJbTYpHI,
OCO3HaHHUS TIJIOOANBHOTO XapakTepa HKOJIOIMYECKUX NpoOsieM W MyTed HX peuleHHs MOCPerICTBOM
METOJIOB XHUMHH, 3KOJOTHYECKOIO MBIIUIEHHUS, YMEHHUS PYKOBOJACTBOBATHCS WM B I103HABATEJBHOM,
KOMMYHHUKATUBHOM U COLIMAJIBHOM ITPAKTHKE.

MeTanpeameTHblie pe3yabTaThl

B cocraBe MerampeaMeTHBIX pE3yJNbTaTOB  BBIACHSAIOT 3HAUMMble Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHBIC MTOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUTIOTE3a, (PAaKT, CUCTEMa, MPOIECC,
SKCIIEPUMEHT W JAPYTroe.), KOTOpPhIe HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MIpeaMeTax |
MO3BOJISIOT HA OCHOBE 3HAHUH W3 3TUX NPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHON HayYHOMH
KapTUHE MHpa, M YHUBEpcajbHble YydeOHble JeicTBUs (IIO3HABATENbHbIE, KOMMYHUKATHUBHBEIE,
perynsTHUBHBIE), KOTOpble o0OecneunBaloT (OPMHUPOBAHME TOTOBHOCTH K  CaMOCTOSATEIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTenbHBbIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jiornyeckue AeiCTBHA:

YMEHHUSI HCIHOJIBb30BaTh MPUEMBI JIOTUYECKOIO MBIIUIEHUSI NPU OCBOECHUU 3HAHWMM: pPacKphIBaTh
CMBICI XMMHYECKHX TMOHATUH (BBLACNATh MX XapaKTepHbIE MPU3HAKH, YCTAaHABIMBATH B3aHMMOCBS3b C
JOPYTHMH TIOHSATHSIMH), HCIOJIb30BaTh TIOHATHS I OOBSCHEHHUS OTHCIBHBIX (DAaKTOB U SIBJICHHIA,
BBIOMpATh OCHOBAHUS M KPUTEPUU JAJSl KIACCH(PUKAIUU XMMUYECKUX BEIIECTB U XMMHUYECKUX PEaAKIIHiA,
YCTaHABJIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSA3M MEXAY OOBEKTaMH H3Y4YEHMs, CTPOUTb JIOTUYECKHE
paccyxaeHus (MHAYKTUBHbIE, IEAYKTUBHbBIE, 10 aHAJIOTUH), 1€1aTh BHIBOJBI U 3aKIIOYCHHUS,;

YMEHHUE TMPUMEHATh B TMPOIECCe TNO3HAHUS TMOHATUS (NPEAMETHBIE W METalpPEAMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIe B XUMUU, TPEOOPA30BBIBATH HIUPOKO MPUMEHSIEMBbIE
B XMMHUHU MOJEITIbHBIE MPEJICTABICHHUSI — XUMHUYECKU 3HAK (CHMBOJI 3JI€MEHTa), XUMHUUYEcKasi popMmyna u
ypaBHEHHE XUMHYECKOW pEeakIuu — MpH pelIeHHH Y4eOHO-TIO3HABATEIbHBIX 3a/ad, ¢ Y4ETOM ITHX
MOJIETIbHBIX MPEJICTaBICHUN BBIBIATh M XapaKT€PU30BaTh CYIIECTBEHHbIE NPU3HAKU H3Yy4aeMbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB W XHUMHUYECKUX pEaKIHi, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U M MPOTUBOPEUHNS B U3YYaeMbIX MIPOLIECCaX U SBICHUSX.

ba3oBble uccienoBaTe/bCKue NeHCTBHA !

YMEHHE HCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAa4€CTBE MHCTPYMEHTA IO3HAHHUSA, A TAKXKE B
KauecTBE OCHOBBI I (OPMUPOBAHMSI THUIOTE3Bl IO TPOBEPKE MPABUILHOCTH BBICKAa3bIBAEMBIX
CYXJICHUH;

npuoOpeTeHne OMbITa MO0 I[JIAHHPOBAHUIO, OPraHU3allid ¥ TMPOBEICHUI0 YUYEHUYECKUX
SKCIIEPUMEHTOB, yMEHHME HaONI0AaTh 3a XOJOM IIPOIIECcCa, CaMOCTOSITENIbHO IPOrHO3UPOBATh €ro
pe3ynbTar, GopMynHpoBaTh OO0OOIIEHHs ¥ BBIBOABI 1O pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
UCCIIETOBaHMsI, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Padora ¢ undopmanueii:

yMEHHE BbIOMpATh, AHAIM3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX BUAOB U opM
MIPEJICTABJICHHSI, TTONy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB (HAYYHO-TIOMYJISpHAs JUTEpaTypa XUMUYECKOTO
coJiepKaHusl, CIpaBOYHbIE TTocoOust, pecypchl HTepHETa), KpUTUYECKU OLIEHUBATh NMPOTHBOPEUUBYIO U
HEI0CTOBEPHYIO HH(OPMAIIHIO;

yMEHHE TMPUMEHATh pPa3IMYHble METOJbl W 3alpochl MpPU TOUCKE U 0TOOpe MHpOpMaluu M
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJMMBIX JUIS BBITIONHEHUS Y4YeOHBIX W TIO3HABATENBHBIX 3ajad
OnpeAeNéHHOro TUMA, MpUOOpEeTeHHe OmblTa B O0JIACTH  HCMONb30BaHUS  HMH(POPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOTUW, OBJIAJIEHUE KYyJIbTYpOd AaKTUBHOIO MCIOJIb30BAHUSI Pa3JIMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENIbHO BbIOMpATh ONTUMAJIbHYIO (hOpMY IpeacTaBieHHs] WHGOpPMaLUU U
WUTIOCTPUPOBATh pellaeMble 3aJadyd HECIOKHBIMH CXEMaMH, JuarpaMmamu, ApyruMu (opmamu
rpauKu ¥ UX KOMOMHAITUSIMU;

YMEHUE HCII0JIb30BaTh U aHAJIM3UPOBATH B MpOLIECce yUeOHOM U NCCIIeA0BATENLCKOM AeTETbHOCTH
nH(OPMALIMI0O O BIUSHUU IPOMBIIIJIEHHOCTH, CEIbCKOTO XO3SHCTBA W TPAHCIOpPTAa HA COCTOSIHHE
OKpY>Karollel NPUPOIHON CPEBL.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIe 1eCTBUSA:

yYMEHHsI 33J]aBaTh BOIPOCHI (B XOJe Auaiora u (WJIM) JUCKYCCHM) IO CYIIECTBY 0OCYyXKIaeMoii
TeMbI, (HOPMYITHPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BHITIOJHEHHS MPEATIOKEHHOM 3a1a4u;



YMEHHS TPEACTaBIATh MOJY4YEHHBbIE pPEe3yJIbTaThl MO3HABATEIbHOW AESITENBHOCTH B YCTHBIX U
MHUCbMEHHBIX TEKCTaX; JIeJaTh MPE3CHTALMIO PE3yJIbTAaTOB BBHINOJHEHUS XUMHUYECKOTO 3KCIIEPUMEHTA
(JtabopaTtopHOTO OMBITAa, JTAOOPATOPHOW pPabOTHI IO WCCICIOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);
yMEHHUSI y4eOHOrO0 COTPYJIHHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW TIO3HABATEIbHOW U
HCCIIIOBATENLCKON JESTEIbHOCTH TPH PEIICHHH BO3HUKAIOMIMX MPOOJIIEM Ha OCHOBE Y4ETa OOIMIMX
MHTEPECOB U COIJIacoBaHMs MO3uIMil (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBbIE IITYPMBD»,
KOOpJMHAILIUSI COBMECTHBIX JEWCTBUN, ONpPEIEICHUE KPUTEPUEB I10 OLICHKE KAauyecTBA BHIIOJHEHHOU
paboTHI U IPYTHE).
PeryasiTuBHble yHUBepPcaAJIbHbIE YUeOHbIe 1eliCTBUA:
YMEHHE CaMOCTOSITEIbHO ~OIpeAeNsaTh Ledd JeATeNIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U NPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTH, BBHIOMpaTh Hamboiee
s¢dekTrBHBIE CIOCOOBI PEIIeHUs YUeOHBIX U MO3HABATENIbHBIX 33]1a4, CAMOCTOSITENIbHO COCTABIIATh WU
KOPPEKTUPOBATh NMPEIIOKEHHBIM AJITOPUTM JCUCTBUM IIPU BBIIIOJIHEHUM 3aJaHUN C YYETOM IOJIy4CHUS
HOBBIX 3HAHUI 00 WH3y4aeMblX OOBEKTaX — BEIIECTBAX U PEaKIMsIX, OLEHUBATH COOTBETCTBHE
MIOJIyYEHHOTO pe3yJibTaTa 3asBJIECHHOW I€JM, YMEHHE HCIOJIb30BaTh W aHAJIM3UPOBATh KOHTEKCTHI,
npejiaraéMble B yCIIOBUU 3aJaHHA.
IIpenmeTHble pe3yJibTaThI
B cocraBe npeaMeTHBIX pe3ybTaTOB MO OCBOCHUIO 00S3aTEIBLHOTO COJIEPKaHUs, YCTAaHOBIEHHOTO
TaHHOU (efepanbHON paboueil mporpaMMon, BBIJIEISIFOT: OCBOCHHBIC 00YUYaIONIUMUCS Hay4IHBIC 3HAHUS,
YMEHHUSI M CTIOCOOBI IEHCTBUH, criennduueckue s NpeaMeTHON 00nacTtu « XUMHUs», BUABI ASSITETbHOCTH
[0 MOJYYEHUI0 HOBOI'O 3HAHMSI, €r0 MHTEpHpEeTalH, NpeoOpa3oBaHUIO0 M MPUMEHEHUIO B Pa3IUYHbIX
y4eOHBIX 1 HOBBIX CUTYaIUsX.
K kxoHuy oOyueHust B 8 kjacce npeaMeTHble pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)aThb
c(hOpPMHUPOBAHHOCTH Y O0yUaIOIIUXCS YMEHHI:
® PpACKpbIBATH CMBICI OCHOBHBIX XHUMHMUYECKHUX MOHSATUNA: aTOM, MOJIEKYJa, XUMUUYECKHUI 3JIEMEHT,
IIPOCTOE BEILECTBO, CJI0KHOE BEIIECTBO, CMECh (OAHOPOJHAS U HEOJIHOPOJHAs), BaJICHTHOCTbD,
OTHOCUTEINIbHAs aTOMHAs W MOJIEKYJsIpHash Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHas
Macca, MaccoBasl JOJS XUMHYECKOrO 3JIEMEHTa B COEAMHEHHMM, MOJISIPHBIM 00BEM, OKCHUI,
KHCJIOTA, OCHOBaHUE, COJIb, JJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas
peakuusi, KiacCUpUKalMsg peakUuid: peaklUuu COEIUHEHUS, PEaKIMH Pa3lIoKEHUs, peaKluu
3aMeIIeHHs, peakllui 0OMEHa, PK30- U IHAOTEPMUYECKUE PEaKIINH, TEIUIOBOM YPEeKT peakiu,
SJIpO aToMa, JIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOMTalb, palyCc aTOMa, XUMUYECKasl CBA3b,
MOJISIPHAsE M HEMOJsIpHas KOBAJEHTHas CBS3b, MOHHAsl CBA3b, UOH, KaTHOH, aHUOH, PacTBOp,
MaccoBast J10Ji BellecTBa (MPOLIEHTHAs! KOHIIEHTpAIsl) B pacTBOPE;

® JUUTIOCTPUPOBATh B3aWMOCBS3h OCHOBHBIX XWMHUYECKHX MOHSTHH W MPUMEHSATH 3TH TOHSTHS
MIPU OMKMCAHUM BEIIECTB U X MPEBPAICHUM;

® ICIIOJIb30BAaTh XWMUYECKYI0 CHMBOJIMKY JJisSi COCTaBIeHUs (OpPMYN BEIIECTB U YpaBHEHHM
XUMHYECKUX PEAKIIUI;

® ONpeleNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTENEHb OKHCICHUS
AJIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMPEIEIIEHHOMY KJaccy
coequHEHN 1o ¢opMmynaMm, BHUJ XUMHUYECKOW CBs3W (KOBAJICHTHAas W WOHHAas) B
HEOPraHUYECKUX COCIMHEHMSIX;

e packpbiBath cMbica Ilepmogmueckoro 3akona JI. WM. MeHneneeBa: JIE€MOHCTPUPOBATH
MMOHMMAaHHE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB OT UX IMOJOKEHUS
B llepuoanueckoil cucteme, 3aKOHOB COXpPAaHEHHUS MacChl BELIECTB, IOCTOSHCTBA COCTAaBa,
ATOMHO--MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOTrapo;

® ONUCHIBATh U XapaKTepU30BaTh TabmuuHyio (opmy Ileproamueckoil CUCTEMBI XMMHUYECKUX
AJIEMEHTOB: pa3inyaTh MOHATHS «IJIaBHas noarpynna (A-rpynmna)» U «mnoOodHas MoArpymnmna
(b-rpymma)», manbie U OONBIINE MEPHOIbI, COOTHOCUTH 0003HAYCHHS, KOTOPBIE HMEIOTCS B
tabmune «Ilepuonnueckas cuctema xumudeckux daemMeHToB [[. . MenneneeBa» ¢ 4uCIOBBIMH
XapaKTepUCTHKAMHU CTPOCHHUS aTOMOB XMMHUYECKUX JJIEMEHTOB (COCTaB U 3apsj siupa, odiiee
YHCIIO 3JIEKTPOHOB U paclpeiesieHne X MO JIEKTPOHHBIM CIIO0SIM);



KJIACCU(UIIUPOBATH XUMUYECKHIE DJIEMEHTBI, HEOPTaHUYECKUE BEUIECTBA, XUMHUECKHUE PEaKIINH
(TI0 YMCITy ¥ COCTaBy YYacCTBYIOIIUX B PEAKIIUH BEUIECTB, MO TEIIOBOMY (P deKTy);
XapakTepu30BaTh (ONMUCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEUIECTB PA3IMYHBIX KIIACCOB,
MOATBEPKJas OINUCAaHUE MpPUMEPaMU  MOJEKYJSPHBIX yYpPaBHEHUH  COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUI;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTM OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHHUSI XUMUYECKUX MPEBPALLICHUI B pa3IMYHbBIX YCIOBUSX;

BBIUUCIISATH OTHOCHUTENBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MAaccChl BEIECTB, MacCOBYIO JOJIIO
XMMHAYECKOTO 3JIeMeHTa Mo (opMyse COSAMHEHHS, MacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM peaKkiuu;

MIPUMEHSTh OCHOBHBIE OINEPALUU MBICIIUTEIHHON NESTEIIbHOCTH — aHallu3 U CUHTE3, CPAaBHEHUE,
0000111eHIE, CUCTEMATH3AINIO, KJIACCH(DHUKALINIO, BBIABICHHE TPUYMHHO--CICICTBEHHBIX CBS3EH
— JUIsl U3yY€HHUS CBOWCTB BEILECTB M XUMHUYECKUX PEAKIHI, eCTeCTBEHHO-Hay4YHbIE METOJIbI
MO3HAHUS — HaONIOJIEHHWE, H3MEpPEHHE, MOJEIUPOBAHUE, OSKCIEPUMEHT (pealibHbIl MU
MBICJICHHBIN );

CJIeIOBAaTh MPaBHJIaM IMOJIb30BAHUS XMMHUECKOH MOCY0i 1 Ja00paToOpHbIM 000pyAOBaHUEM, a
TaK)Ke IMpaBuiiaM oOpallleHUs ¢ BEUIECTBAMU B COOTBETCTBUM C HHCTPYKLMSIMHU 10 BBIIIOJTHEHUIO
1a00PaTOPHBIX XMUMHUYECKUX OMNBITOB IO MOJYYEHHIO M COOMpaHMIO ra3000pa3HBIX BEIECTB
(BoOpOa W KHCIOpOJA), MPUTOTOBIEHUIO PACTBOPOB C OINpPEAENEHHOM MacCcOBOM Joyiei
pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh M TMPOBOJUTH XHUMHUYECKHE OSKCIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C TOMOIIBI0 HMHAMKATOPOB (JIAKMYC,
benondrarerH, METUIOPAHK U IPYTHUE).

K xoHuy oOyueHust B 9 kJjacce npeaMeTHbIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI OTpa)aThb
c(hOpPMHUPOBAHHOCTH Y O0YUaIOLIUXCS YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHUN: XUMUYECKUN AIIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHWOH, IPOCTOE€  BEIIECTBO, CJIOXHOE  BEIIECTBO, BAJIECHTHOCTbD,
3IEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas peaklMs, XUMHUYECKas CBs3b,
TEII0BOM 3(hPEKT peakuu, MoJib, MOJISIPHBIN 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEAJIEKTPOIIUTHI,
ANEKTPONIUTHYECKAsT TUCCOIMAIIMS, PEAKIMH HOHHOrO OOMEHa, KaTalu3aTrop, XHMHYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTUMbIE pEaKLUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakly, OKHUCIHUTENIb, BOCCTAHOBUTENb, OKHUCIEHWE W BOCCTAHOBJIEHHE, aJUIOTPOIHS,
aM(pOTEepHOCTh, XUMHUECKasl CBA3b (KOBaJIEHTHAs, MIOHHAs, METAJUIMYECKast), KpUCTAJUINYECKas
pemeéTKa, KOppo3us METAIOB, CIUIABbl, CKOPOCTh XMMHYECKOM peakuuH, MpeleabHO
nonycrumas koHuentpanus 111K BemecTsa;

WJUTFOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUNA M MPUMEHSTH OTH TOHATUS
MIPU OMMCAHUM BEIIECTB U UX MPEBPALICHUN;

HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOIIMKY ISl COCTaBleHHUS (OpMysn BEIIECTB U ypaBHEHUU
XUMHYECKUX PEAKIIUI;

OTIPENIEIATh BAJIGHTHOCTh W CTEMEHb OKHCICHHUS XUMHYECKHX D3JIEMEHTOB B COCIMHECHHSIX
Pa3IMYHOTO COCTaBa, IMPUHAJJIEKHOCTh BEIIECTB K ONpEAENEHHOMY KIacCy COEIMHEHUH I0
dbopMyniaM, BUJ XUMUUYECKOW CBSI3U (KOBAJICHTHAsS, MOHHAsS, METAIJTMYECKAsi) B HEOPraHUIECKHUX
COEIMHEHMSX, 3apsij HOHA MO0 XMMHUYECKOW (opmyre, xapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUH, TN KPUCTAITNYECKON PEeIIETKH KOHKPETHOT O BEIIECTBA;
packpbiBaTth cmbicn [lepuogmueckoro 3akona JI. M. MenneneeBa M JAEMOHCTPUPOBATH €TO
MOHMMAaHME: OIUCHIBaTh M XapakTepu3oBaTh TaOnuuHyio (opmy [leproguueckoit cucTemsl
XUMHYECKHUX DJIEMEHTOB: pa3Ninyarh MOHATHUS «TJIaBHAs MoArpymmna (A-rpymmna)y U «modouHas
noarpynna (b-rpynma)», manple W OOJbBIIHE TEPHOJBI, COOTHOCUTH O00O3HAYEHHS, KOTOPHIC
UMEIOTCS B TIEPUOJAMYECKON TabNuUIle, C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sApa, o0lee YUCIo JIEKTPOHOB U paclpeieseHue ux
M0 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B WM3MEHEHUHM CBOWCTB
AJIEMEHTOB M WX COEJIMHEHUHN B Mpejesiax MajblX MEePHOJI0B U TJIABHBIX MOATPYMI € YYETOM
CTPOEHHUSI UX aTOMOB;



KJIACCU(UIIUPOBATH XUMUYECKHIE DJIEMEHTBI, HEOPTaHUYECKUE BEUIECTBA, XUMHUECKHUE PEaKIINH
(Mo 4YMcimy W COCTaBy YYACTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIoBOMY 3 dexTy, 1o
M3MEHEHUIO CTETIEHEH OKUCIICHUSI XUMUYECKHUX JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME U CIeNU(PUUSCKHE XUMHUYECKHE CBOWCTBA MPOCTHIX H
CJIOXKHBIX BEIIECTB, MOATBEPK/Iasi ONUCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

COCTaBJISITh YPaBHEHHUsI JCKTPOIUTUYECKON TUCCOLMALIMU KUCIOT, HIEJI0Uel U COJIeH, TOJTHBIe
U COKpalEHHbIE ypaBHEHUS  peakIMi HOHHOTO OOMEHa, ypaBHEHHUS  pEaKIIUil,
MOATBEPKIAIOIIUX CYIIECTBOBAaHME TI'E€HETHMUECKON CBSI3U MEXIy BEIIECTBAMU pPAa3IUNYHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTh  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  pPEAKIMH  MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX peaKIuii;

MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOCHHUS, BO3MOKHOCTH MPOTEKAHUS
XUMUYECKUX MPEBPAILICHUIN B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISATh OTHOCUTEJBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacchl BEILECTB, MAacCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEHTa Mo (popmyse COelIMHEHHUs, MACCOBYIO JIOJII0 BEIIECTBA B PAacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XMMHUYECKOMN peaKIlnu;

coOIII0IaTh MpaBHJiIa MOJIB30BAHMS XMMHUYECKOW TOCYI0H U JTaOOpaTOPHBIM 000pYAOBaHHEM, a
Tak)Xe MpaBuiia OOpalIeHHs ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKIHUSMHU IO BBHIMOTHEHUIO
1a00PAaTOPHBIX XMMHUYECKUX ONBITOB IO TMOJYYCHHIO U COOMPAHUIO Ta3000pa3HBIX BEHICCTB
(aMMHaKa 1 yTrIeKucioro rasa);

MPOBOAUTh PpEaKUWH, MOATBEPKIAIONINE KAaYeCTBEHHBI COCTaB pPAa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM ITyTEM XJIOPUI-, OpOMHI-, MOAUI-, KapOoHart-, (ocdar-, cuimkar-,
cynbhar-, THUIPOKCHI-UOHBI, KATHOHBl AMMOHHUS M HMOHBI H3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIE OTNEPAIIUU MBICIIUTEIILHON JIEATETbHOCTH — aHaJIu3 U CUHTE3, CPaBHEHHUE,
0000111eHEe, CUCTEMATH3AIINIO, BBISIBJICHUE MPUYUHHO-CJICICTBEHHBIX CBS3€H — JIJIST M3yUCHUSI
CBOMCTB BEIIECTB M XUMUYECKHX pEaKIHMi, €CTECTBEHHO-HAYYHbIE METOJAbl IO3HAHUS —
Ha0II0IeHUE, U3MEPEHNE, MOIETTUPOBAHUE, SKCIIEPUMEHT (peabHbII U MBICJICHHBIH ).



TeMaTuyeckoe MIIAHMPOBAHUE

8 kiace
KoanuecTBo 4acoB DJIeKTPOHHbIE

HaumeHnoBaHue

Ne (undgposbie)

/| PASACTIOB M TeMm Beero Kontpoabnubie IIpakTuyeckue 06pa30BATETBHbIC
NporpaMmmasl padoThI padoTbI pecype

Pasnea 1. [lepBoHayaibHble XUMHYECKHE TOHATHSA
Xumusi — BakHas
obacTb

11 CCTECTBO3HAHMA M 2 5 bubnmoreka LHOK
PaKTHYECKOMI https://m.edsoo.ru/7f41837c
JIeSATeTbHOCTH
YeloBeKa
B TB u

12 xvacorne 15 1 1 bubmioreia Hox

https://m.edso0.ru/7f41837c

peakiuu

Hroro mo pazueny 20

Pa3jen 2. BaxkHeiilune npeacTaBuTe/ M HEOPraHMYECKUX BellECTB

21 | Toaoe R 6 0 0 bubsmorexa LOK
' https://m.edsoo0.ru/7f41837¢c
OKCHuagax
29 Bonopon.Ilonsitue o 8 0 1 bubnmnoreka [IOK
' KHCJIOTaX U COMAX https://m.edsoo.ru/7f41837c
Bona. PacTtBopsHI.
bubnmmoreka [HOK
2.3 Tonsmne 00 5 1 1 https://m.edsoo0.ru/7f41837¢c
OCHOBaHHUSIX
24 Sec:;rlzlll{{ite{em?; T 1 1 bubamorexa LOK
' 9 https://m.edsoo0.ru/7f41837¢c
COCIMHCHUN
Hroro mo pazneny 30

Pasnen 3. Ilepuoguyeckmii 3aKkoH

u Hepuozmqeacaﬂ CUCTEMA XHMHUYECCKHUX 3IJICMCHTOB ﬂ. .

MenaeseeBa. CTpoeHne aToMoOB. XuMHYecKasi CBsI3b. OKNCIUTEILHO-BOCCTAHOBUTEIbHbIE pPe€aKuuu

Ilepuonnueckuii
3aKOH u
Ilepronnueckas
31 cucreMa 7 1 0 bubnuoteka LHOK
' XUMHUYECKHX https://m.edsoo.ru/7f41837c
snementoB . .
Menpene-eBa.
Ctpoenue aToma
XUMHYeCKasi CBS3b.
32 OKHUCIUTENbHO- 1 0 bubnuoreka [HOK
' BOCCTAaHOBUTEILHEIE https://m.edsoo.ru/7f41837c
peakiuu
bubnmoreka [HOK
Hroro no paznery 15 https://m.edso0.ru/7f41837c
bubnuoreka LHOK
Peseparoe Bpems 3 0 0 https://m.edsoo.ru/7f41837c
OO01iee KOJHMYECTBO 4YacoB 68 7 6
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https://m.edsoo.ru/7f41837c
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9 kjacc

TeMaTuyeckoe MIIAHMPOBAHUE

Ne
n/n

HaunumenoBanue
pa3iejioB H TeM
NMPOrpaMMbl

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHYeckue
padoThI

DJIEeKTPOHHBIE
(undposbie)
o0pa3oBaTe/bHbIE

pecypchl

Pasnea 1. BemecTBo H XuMH4YecKHe peakiun

11

1.2

13

IToBTOpeHune u
yriayOneHue 3HaHUN
OCHOBHBIX pa3JIeJIoB
Kypca 8 Kiacca

OcHoBHBIC
3aKOHOMEPHOCTH
XUMHYECKHUX
peakuuii
DIJIEKTPOJIUTHYECKAS
JIACCOITHAITNS.
XUMHYECKHE
peakiumn B
pacTBopax

Htoro no pazneny

17

Pazgen 2. HemeTa/sIbl M HX COeTUHEHU ST

2.1

2.2

2.3

2.4

OOmas
XapaKTEPUCTHKA
XHUMHYSCKHX
3JIEMECHTOB VIIA-
rpynisl. ['agoreHsl

O61mmas
XapaKkTepUCTHKA
XUMHYECKUX
3JIECMEHTOB VIA-
rpynnsl. Cepa u eé
COCIUHEHHUS

Obmas
XapaKTepUCTHKA
XUMHUYECKUX
3JIEMEHTOB VA-
TPYIIIIBL. A3sor,
dbochop u 1704
COEIMHEHUS

Ob6mas
XapaKTepUCTHKA
XUMHUYECKUX
3JIEMEHTOB IVA-
IpyHIBL. YTIEpOX H
KpeMHUM U HX
COEIMHEHUS

bubnuoreka LHOK
https://m.edso0.ru/7f41a636

bubnuoTeka [HOK
https://m.edso0.ru/7f41a636

bubnnoreka [HOK
https://m.edso0.ru/7f41a636

bubnuoreka HOK
https://m.edso0.ru/7f41a636

bubnuoreka [HOK
https://m.edso0.ru/7f41a636

bubnuoreka HOK
https://m.edsoo.ru/7f41a636

bubnuoreka HOK
https://m.edso0.ru/7f41a636

Hroro no pazgeny

25

Pa3zgen 3. MeTaauabl 1 HX COeAUHEHUA



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

31 OO6mme CBOICTBA 4 bubnuoTeka LHOK
' METaJIOB https://m.edso0.ru/7f41a636
3.2 ﬁzfai?i?me u ux 16 Eubmmorexa LOK
' https://m.edso00.ru/7f41a636

COEIMHEHN
Hroro no pazaeny 20

Paznen 4. Xumus 1 OKpyskamomas cpeaa

4.1 ﬁZ:lezilT;?H B )KI/ISHE 3 bubimotexa OK
yeopeKa https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 BH6H_H0TeKa HOK
https://m.edsoo.ru/7f41a636
OO1ee KOJIMYECTBO YacoOB 68

10 IporpaMme
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Moovab «lllkonwvhbtit ypok» 011 000

Hcnonb30BaHne BOCIUTATENBHBIX BO3MOXHOCTEH OpraHW3allid ypoKa Ha YpPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHMs MPEIIOIaraer:

1. Ilognepxanue wHHTEpeca K YUYEHHIO, K IIPOILIECCY TMO3HAHUS, AaKTUBHU3AIMU IO3HABATEIbHOMN
JEATETLHOCTH O0yJarOIIMXCS.

2. Bocriutanue co3HaTENbHON JWCHUILIMHBI (YMEHHE YYHUTENs I[0Ka3aTh BaXXHOCTh Y4YeOHO-
MMO3HABATEIPHON JEATEIbHOCTH, YICOHON U TPYIOBOM TUCIIUILIAHEI).

3. @opMmHupOBaHUE YMECHHI M HABBIKOB OPTaHMU3AIMH YYAIIUMHUCS CBOEH JCSATEILHOCTH (OpraHu3aIus
CaMOCTOATENILHOM pPabOThl ydaluxcsi, COOJIOJEHHE TEXHUKH O€30MacHOCTH M THTMEHUYECKHX IPaBHII,
CBSI3aHHBIX C OCAHKOW W OpraHu3amuel pabodero MecTa).

4. Bocnutanue KyabTyphl OOINEHHUsS (OopraHu3amus OOIIEHHUS Ha YpOKe, (HOPMHUPOBAHHS YUHUTEIEM
YMEHHUM CyIIaTh, BHICKA3bIBAaTh U apTyMEHTUPOBATH CBOE MHEHHE).

5. dopMHUpOBaHWE M PA3BUTHE OILECHOYHBIX YMEHUH (KOMMEHTHPOBAHHME OIICHOK YYUTEJIEM,
00CYKJICHUE OIEHOK C YYaIllUMHUCs, KOJUIEKTUBHOE OIEHUBAHUE, B3aUMOIIPOBEPKA M OIEHUBAHUE JPYT ApPYyTa
yUaITIMHUCS).

6. BocnuTtanue ryMaHHOCTH (XapaKTep OTHOMICHUH «yUYUTENIb — YYCHUK», PETYJIMPOBAHHUE yUUTEIIEM
OTHOIICHUN MEXy YUaIllUMUCS).

[Ipenmer Peanusanus nporpamMmsl BOCIIUTaHUS

Xumus Bocnuranue rpax/1aHCTBEHHOCTH, TaTPUOTHU3MA.

Hcnonp3oBanue 60raToro HCTOPUYECKOr0, KPAEBEAUECKOTO COCPIKAHMS
XMMHUYECKOr0 00pa3oBaHMs, 3HAKOMCTBO C JKH3HBIO BBIAAIOIIUXCSA
OTE€UYECTBEHHBIX YUEHBIX-XMMHUKOB, SIBUBLIMX IPUMEPBI I'Pa)KIaHCKOIO
CIly’)K€HUs, MCIIOJIHEHMs TaTPUOTHYECKOrOo J0Jra, CHOCOOCTBYIOT
BOCHUTAHHMIO YBAKEHUS K TE€POUYECKOMY IMPOLUIOMY M HACTOSIIEMY
Hamero OteuyecTBa, (POPMUPOBAHUIO MPEJCTABICHUI O Pa3BUTUU HAyKU
XUMHUH 1 XMMHUYECKUX MPOU3BOJACTB B Poccuu, 00 UX poiu U 3HAYEHUH B
KHM3HH 00IIIecTBa M rOCy1apcTBa.
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