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HOACHUTEJIBHAS 3AITMCKA

[Iporpamma mo XUMHUH Ha YPOBHE OCHOBHOTO 00mIIero 0Opa3oBaHMS COCTAaBJICHA HA OCHOBE TPEeOOBaHHHA K
pe3ynpTataM  OCBOCHHS OCHOBHOW  0O0pa3oBaTeNbHOW IPOTPaMMBI  OCHOBHOTO  o0miero  oOpa3oBaHUS,
npeacraBieHHBIXx B PTOC OO0, a Taxke Ha 0cHOBE (pemepanbHON pabodeil MporpaMMBl BOCITUTAHUS M C YIETOM
KOHIETIIMH TPEroJaBaHnsl y4eOHOTO mpenMeTa «XUMHS» B 00pa3oBaTeNbHBIX OpraHm3amimsax Poccuiickoit
denepanuu.

[Iporpamma o xuMuu 1a€T MpeAcTaBlICHUE O LesIX, o0Ieil crpaTerun o0y4eH s, BOCIUTAHUS U Pa3BUTHUS
oOyyaromuxcsi CpeAcTBaMH y4eOHOTro TIpeaMeTa, YCTaHaBIMBAaeT O00s3aTelbHOE MPEAMETHOE COJEpKaHue,
MpeAyCMaTpUBAeT paclpesieieHHe ero Mo KilaccaM M CTPyKTYpPUpOBaHHE IO pas3fielaM U TeMaM IporpamMMsbl 10
XUMMH, ONpeAesieT KOIMYECTBEHHbIE U KAadeCTBEHHBIE XapaKTEPUCTHKH COACPKAHUS, PEKOMEHIYEMYIO
MOCIICIOBATEILHOCTh U3YUCHUS XUMHUU ¢ YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3CH, JIOTUKHA y4COHOTO
mporiecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJaromuxcs, OMpenesieT BO3MOXKHOCTH TpenMeTa Uil peau3allih
TpeOOBaHUI K pe3ynbTaraM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHON IMPOTpaMMBl HA yYPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHMs, a Takke TPeOOBaHWH K pe3yapTaTaM OOy4eHHS XMMHH Ha ypOBHE ILeJeld HM3ydeHHUs IpeaMera U
OCHOBHBIX BHJIOB y4eOHO-I03HABATEIFHON IEATEIFHOCTH 00YJAIOMIErOCs 110 OCBOCHHIO yUeOHOTO COAEPIKaHMS.

3HaHUEe XUMUH CIIY’)KAT OCHOBOHU JJIs1 (POPMHUPOBAHHS MHPOBO33PEHHS 00YJaOIETOCS, o MPEICTaBICHUN O
MaTepHajJbHOM €IWHCTBE MHpa, BAXKHYIO pOIb HWrpaloT (opMUpyeMble XHUMHEH MPEOCTaBICHHS O
B3aUMOIIPEBPAILICHUAX DHEPIMA U 00 HBONIOLUM BEILECTB B MPUPOJE, O MYyTSAX PEHIeHHs MI00aNbHBIX MpobiieM
YCTOHYMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, YHEPTETUUYECKON, MUINEBON M DKOJIOTMYECKOW 0e30mMacHOCTH,
mpo0iieM 3ApaBOOXpaHEHUs.

N3yuenune xumun:

CIOCOOCTBYET peaM3allid BO3MOXKHOCTEH JJIsl caMOpa3BUTHS M (POPMHUPOBAHUS KYJIBTYpPhlI JIMYHOCTH, €€
o0rmrelt 1 QyHKIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJaX B (OPMHPOBaHHE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH 00yJaroImmxcs, HABBIKOB WX
CaMOCTOSATENIFHON YUeOHOM NeATeTFHOCTH, IKCIIEPUMEHTAIBHBIX U HCCIICAOBATEIbCKUX YMCHUH, HEOOXOIMMBIX KaK
B TIOBCEAHEBHOMW KHM3HHU, TaK U B IPO(PECCHOHATBHON NesATeILHOCTH,

3HAKOMHUT CO CIICIU(HUKON HAYYHOTO MBIIMUICHHS, 3aKJIAIBIBACT OCHOBHI IIEJIOCTHOTO B3MIAJA HA €AWHCTBO
MPUPOABI W YEIIOBEKa, SBIACTCS OTBETCTBCHHBIM STalloM B ()OPMHPOBAHUH €CTECTBCHHO-HAYYHOH T'PAMOTHOCTH
oOyuaronmxcs;

croco0cTByeT (POPMUPOBAHHIO [IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K NPUPOIE, K
YeJIOBEKY, BHOCHT CBOH BKIJIAJ] B 9KOJIOTHYECKOEe 00pa30BaHHE 00YJarOITIXCS.

JlaHHbIe HampaByieHUsI B 00y4YEeHUN XUMHUH 00ECIIEUNBaAIOTCS CIEU(PUKON colepiKaHus y4eOHOTO TpeMeTa,
KOTOpI:II71 SABJICTCA MEAaror4e€CKy aaalnTUpOBaAaHHBIM OTPAKEHUEM 0a30BoOi1 HAayKu XUMHUHU Ha OHpe}IeHéHHOM JTare
€€ pa3BUTHUSIL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3OBaHUS OPHEHTHPOBAH Ha OCBOCHHE OOYYAIOIIMMUCS
CUCTEMBI NEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB HEOPraHUYECKOH XMMHH M HEKOTOPBIX OTAEIbHBIX 3HAYMMBbIX
MOHSTHH OpraHUYECKON XUMUHU.

CrpykTypa coiepiKaHUS TPOTPaMMBI M0 XUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOrO Toaxoma K e€
n3zydeHuto. ConeprkaHue CKJIaAbIBAETCS U3 CUCTEMbI MOHSATHH O XMMHUYECKOM 3JIEMEHTE M BEIECTBE U CHCTEMBI
MOHATHI 0 XUMUYeCcKOH peakiuu. O0e 3TH CHCTEMBI CTPYKTYPHO OpPTraHW30BaHBI MO MPHHIIAIY ITOCIIEI0BATEIEHOTO
Pa3BUTHA 3HAHUH HAa OCHOBE TEOPETUUECKUX MPECTABICHUH Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJSIPHOTO YIEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3axkoHa JI. V1. MeHieneeBa kak OCHOBHOT'O 3aKOHa XUMMUH;

— Y4YC€HUA O CTPOCHHHU aToOMa U XUMHUYECKOI CBsI3H,

— IPECTABICHUH 00 NMEKTPOTUTHICCKOHN JUCCOIMAIINH BEIIECTB B pACTBOPAX.

TeopeTrueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH MOJTYYCHHBIX U OCMBICICHHBIX (DaKTOB,
pa3BUBAIOTCA IMOCIECIOBATEIIFHO OT OJHOTO YPOBHS K JAPYrOMY, BBEINONHSS (GYHKIUH OOBSICHEHUS W
MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAaKTUYECKOrO MPHUMEHEHHs W TOJIIy4eHHs] U3ydaeMbIX
BEIIECTB.

OcBoeHHe MpPOTPaMMBI 110 XHMHH CIOCOOCTBYyeT (OPMUPOBAHHMIO TPEACTABICHUS O XUMHUYECKOM
COCTaBJIAIOIIEH HAay4HOH KapTUHBI MUPA B JIOIMKE €€ CUCTEMHOM IPUPOABI, IEHHOCTHOTO OTHOILIEHHUSI K HAy4HOMY
3HAaHUIO U METOJAaM IIO3HAaHHA B HAYKE. HSy‘{CHHC XUMHUU TPOUCXOAUT C IPUBJICYCHUEM 3HAaHUU W3 panee
M3y4YeHHBIX Y4eOHBIX mpeaMeToB: «Oxpykaromuii Mupy, «brnonorus. 5—7 kimaces» u «Puznka. 7 Kmace.

IIpr wW3ydeHNMM XUMHH IPOUCXOIUT (OPMHUPOBAHWE 3HAHUH OCHOB XHMHYECKON HaykW Kak o0JacTé
COBPEMEHHOTIO €CTECTBO3HAHMSI, IPAKTUYECKOHN NeATENbHOCTU YeIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOI
KYJBTYpHL. 3aaa4a y4e0HOro mpeaMeTa COCTOUT B ()OPMHUPOBAHUHM CHCTEMBl XHMUYECCKUX 3HAHUA — BaKHEHIINX
(hakTOB, NOHATHIA, 3aKOHOB M TEOPETHYCCKUX IOJOKEHUH, IOCTYIMHBIX OOOOIIEHUIA MHUPOBO33PEHYECCKOTO
xXapakTepa, s3bIKa HayKH, B MPUOOIICHIH K HAYYHBIM METOJaM I[MO3HAHUS MPU M3YYCHUU BEIIECCTB U XUMHUYCCKHUX
peaximii, B GOPMUPOBAHMN M Pa3BUTHHU MMO3HABATEILHBIX YMCHUN M UX IPUMCHEHUU B yUCOHO-TIO3HABATEIBHON U
yueOHO-HCCIICIOBATENbCKOM  JICSITENIEHOCTH, OCBOGHMM NpaBWil Oe30macHOro oOpamieHust ¢ BelmiecTBAaMU B
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[IOBCEIHEBHOM JKU3HH.

[Ipn m3yueHNH XMMHUHM Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs Ba)XKHOE 3HAYCHHWE NMPHOOPENH TaKHe
LeITH, KaK:

— (hopMHpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTOHM JIMYHOCTH, TOTOBOM K caMOOOpPa30BaHHIO, COTPYIHHUYECTBY,
CaMOCTOATEIPHOMY IPUHSATHIO PELICHUH, CIIOCOOHOH aganTHPOBAThCs K OBICTPO MEHSAIOIINMCS YCIOBHAM JKU3HH;

— HAampaBJIeHHOCTb OOYYCHHS Ha CHCTEMAaTHYECKOE NPHOONICHHE OOyJaroUmMXCsi K CaMOCTOSTEIbHOU
MO3HABATEJILHOW JIESITEIbHOCTH, HAyYHBIM METO/laM IIO3HaHWs, (OPMHUPYIOIIMM MOTHBAIIMIO M Pa3sBUTHE
CIIOCOOHOCTEH K XUMUH,

— o0ecriedeHUe YCJIOBHUH, CIIOCOOCTBYIOIIMX NPHOOPETEHHUIO OOYYArOIIMMHUCS OINbITa Pa3HOOOpa3HOU
JIeITEIIbHOCTH, TII03HAHUS M CaMOIO3HAHMs, KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIWH), HMEIONIHUX
YHHBEPCAIIbHOE 3HAYCHUE IS PA3JINYHBIX BUJIOB JACATCIHHOCTH;

— ¢opmupoBaHue o0meH (QYHKIMOHATBFHONW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE yMEHHUH
OOBSICHATh W OIICHUBATH SBICHHUS OKPY)KAIOIIETO MHpPA, UCIONB3Ysl 3HAHHUA M OIBIT, NOJIYYEHHBIE MPH W3yICHUH
XMMUH, IPUMEHSATh UX [IPU PEIICHUH POOJIEM B TIOBCEHEBHOM KI3HU U TPYIOBOH AEATEIBHOCTH;

— ¢opMupoBaHue y OOydYarOIIMXCS T'YMaHHCTHYECKHX OTHOIICHMH, MOHUMAHWA LEHHOCTH XMMHYECKHX
3HaHUU JUIS1 BBIPAOOTKH DKOJOTHYECKH IeJIeCO00pa3HOro MOBEACHUS B OBITY M TPYJOBOW NEATENBHOCTH B LIEJIAX
COXpAHEHHUS CBOETO 3/I0POBbs U OKPY)KAIOLIeH MPUPOIHON CPEbI;

— pa3BUTHE MOTHBAllMM K OOYUYEHHIO, CIOCOOHOCTEHl K CaMOKOHTPOJIO M CAMOBOCIIMTAHUIO Ha OCHOBE
YCBOCHHUS OOIEYETIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQUIS M HANpaBICHHOCTH
JIaNTbHEHILEero 00yYeHusl.

OOmee 4mcino 9acoB, OTBEACHHBIX Ul M3YyYCHHS XMMHH Ha yYpOBHE OCHOBHOTO 0OIIero oOpasoBaHus,
coctaniseT 136 gacoB: B 8 kimacce — 68 wacoB (2 yaca B Hezien0), B 9 kiacce — 68 gacoB (2 yaca B HEEIIO).
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COJAEPKAHUE OBYYEHUSA

8 KJIACC. IlepBoHaya/ibHbIe XHMHYECKHE MOHATUS

IIpenmer xumun. Ponb XuMuM B )KU3HU 4eloBeKa. XUMUs B cHcTeMe Hayk. Tena u BemecTa. Pusndeckue
CBOWCTBA BEILECTB. ArperaTHoe coCTosiHHe BemlecTB. [IoHATHE 0 MeToAax Mo3HaHKUA B XUMUH. UHCThIE BElIECTBA U
cMmecu. CriocoObI pa3eneHns cMecei.

ATOMBI ¥ MOJEKYNbl. XUMHUECKUE 3JIeMEHThl. CHMBOJIBI XUMHUUECKHUX 3JI€MEHTOB. IIpocThie U ClIOKHBIE
BellleCTBa. ATOMHO-MOJICKYJIIPHOE YUEHUE.

Xumnueckasi Qopmyna. BalleHTHOCTh aroMOB XUMHMYECKHX OJIEMEHTOB. 3aKOH IIOCTOSIHCTBAa COCTaBa
BemecTB. OTHOcUTeNbHAs aToMHas Macca. OTHOCUTENbHAsE MOJEKYNIspHas Macca. MaccoBas A0JI1 XMMUYECKOTO
3JIEMEHTA B COCAUHEHHH.

KomnmuecTBo BemectBa. Monbs. MomsipHast Macca. B3auMocBs3bp KondecTBa, MacChl U YHUCIa CTPYKTYPHBIX
enuHUI BerecTBa. PacdéTel o popMynaM XHMUYIECKIX COSTUHEHHH.

OmnyuecKkue U XUMHUYECKHE SBICHUSA. XUMHYECKas peakuus W e€ NpuU3HaKW. 3aKOH COXPAHEHHS MAacChl
BelIecTB. XUMUYeCKHe ypaBHeHHA. Kiaccnpukanusa XMMIIECKIX peakunii (COeTUHEHNS, pa3IoKeHIsI, 3aMeIICHUS,
obMeHa).

Xumuueckuii IKchepumenm:

3HAKOMCTBO C XHUMHYECKOH MOCYHOH, TMpaBWiIaMH paboTHl B JabopaTopuu W NpuéMaMH OOpamieHus c
JabopaToOpHBIM 000pYIOBaHHEM, H3YUSHHE U ONMCcaHie (PU3NYECKUX CBOWCTB 00pa3loB HEOPraHUUECKUX BEILECTB,
HaOmoneHne pu3ndeckux (IUIaBIeHHe BOCKA, TasiHUE JIba, PACTHPAHUE caxapa B CTYIKE, KMIICHUE U KOHJICHCAIHs
BOJBI) M XUMHMYECKUX (TOpEHHE CBeYd, IPOKAJUBAHHE MEIHOW MPOBOJOKH, B3aUMOAEHCTBHE MeNa C KHUCIIOTOIN)
SBJICHHI, HaAONIONEHHE M ONUCAHWE IPU3HAKOB INIPOTEKAHMs XUMHYECKHX peakUuil (pasioxkeHHe caxapa,
B3aUMOJICHCTBHE CEpHOW KHCIOTHI ¢ XJIopuaoM Oapus, pasnoxeHue runapokcuga menu (II) mpm HarpeBanuw,
B3anMoJIeiicTBHE Kene3a ¢ pactBopoM comu Meau (II), m3ydeHme crmocoOOB pasmelcHHs cMecel: C MOMOIIBIO
MarHuTa, (UIBTPOBaHME, BHITAPHBAHNE, NUCTIIULILNNSA, XpoMarorpadus, IpoBeIcHHE OYNCTKH MOBapeHHON COJIH,
HaOJNFOZICHNE U OTMCaHKe Pe3YJAbTATOB IPOBEICHHUS OIBITA, HILUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JIaHHe
MOJIEINIeH MOJIEKYI (IIapOCTEP>KHEBBIX).

BaskHeiilue npeacTaBuTe/ M HEOPraHN4YeCKUX BellecTB

Bosnyx — cmech razos. CocraB Bo3myxa. Kucmoponm — 31eMeHT W TpocToe BemecTBO. HaxokieHne
KUCIIOpOZiIa B Tpupoje, (u3MUecKue W XHMHUUYecKHe cBoiictBa (peakuuu ropenwusi). Oxcuabl. [lpumenenue
kuciopona. CrocoObl MONMy4YeHHs KUCIOpoAa B JIAOOPATOPUM M NPOMBIIUIEHHOCTH. KpyroBopoTr kuciopoma B
npupoze. O30H — aJIOTPOITHAsT MOAU(UKALHMS KUCIOPO/Ia.

TeruoBol 3G GeKT XUMHUYECKOH peakliM, TEePMOXUMUYECKHE YPAaBHEHHMS, DK30- M OSHAOTEPMHYECKHE
peakuuu. TormBO: yromp W MeTaH. 3arpsi3HEHHE BO3JyXa, YCHJEGHHE MNapHUKoBOro sddekra, paspylieHue
030HOBOTO CJIOSI.

Bomopon — aneMeHT 1 mpocToe BemecTBo. HaxoxeHrne Bomopoaa B Ipupose, pu3ndeckine U XUMHUIeCKUe
CBOWCTBA, MPUMEHEHHUE, CIIOCOOHI MOydeHHsT. KUCIOTHI U coIu.

MosipHBIit 00BEM Ta30B. PacYEThI M0 XMMUYECKIM YPaBHCHHUSM.

Omnuecknue cBoiicTBa BONBL. Boma kak pactBoputens. PacTBopbl. HachlmeHHBIC W HEHACHICHHEBIC
pactBOphl. PacTBOpHMOCTE BemiecTB B Boge. MaccoBast OIS BEMIeCTBA B pacTBOpe. XMUMHICCKUE CBOWCTBA BOJEI.
OcHoBanus. Poms pacTBOpoB B THpupone W B JKH3HM dYeloBeKa. KpyroBopoT BoAbl B TpHpone. 3arps3HEHHE
NpUPOAHBIX BoA. OXpaHa M OYHCTKA IPUPOTHBIX BO.

Kiaccudukanus Heopranudeckux coeauHenuit. Oxcuapl. Kiaccupukaumsi okcuIoB: coneoOpasyroiue
(oCHOBHBIE, KHUCIIOTHBIE, am(oTepHble) H HecoJeoOpasytomue. Homenknarypa okcuaoB. Dusnyeckue u
XUMHYECKHE CBOMCcTBA OKCUIOB. [loydeHne OKCHIO0B.

OcHoBanms. Kiaccudukanus ocHOBaHWA: IENOYM HW HEPACTBOPUMBIC OCHOBaHWs. HomeHkiarypa
ocHoBaHUU. DU3NUECcKUe U XMMUUYECKHE CBOMCTBa 0cHOBaHUM. [TomyueHue ocHOBaHUiA.

Kucnorsl. Kinacenguxanus xucinor. HomeHnkiarypa kuciaor. ®usndyeckne M XUMHYECKHE CBOMCTBA KHCIIOT.
Psan aktuBHocTH MeTamioB H. H. bekerosa. [Tomyuenue Kucior.

Comu. Homenknarypa coneil. dusndeckue u xummueckue cBoiictsa conell. [lomyuenue coneit.

I'enernueckas cBsI3b MEXAY KJIacCaMH HEOPTaHUYECKUX COECIUHEHUIM.

Xumuueckuit 3kcnepumenm:

KaueCTBEHHOE OTpE/IeIICHNE COIEePKaHNs KHCIOpoia B BO3AyXe, MOMydeHHe, COONpaHne, paclio3HaBaHWE U
M3y4YeHHEe CBOMCTB KHUCIOPO/Ia, HAOMIOICHIE B3aMMO/ICHCTBHS BEIIECTB C KHCIOPOAOM M YCJIOBHSI BOSHUKHOBEHUS U
MpeKpameHnss TopeHust (Tokapa), o3HaKOMJICHHE ¢ 0o0Opa3laMu OKCHIOB M ONHCAaHWE MX CBOMCTB, HOIyYeHHE,
coOupaHue, pacro3HaBaHUE U W3yUeHHE CBOMCTB BOIOpOJa (TOpPEHHE), B3aNMOJCHCTBHE BOJOPO/IA C OKCHIOM MEAN
(IT) (BO3MOXHO HCIONB30BaHHE BHJICOMATEPHAIOB), HAONMIONEHHE OO0pa3lOB BEIIECTB KOJIMYECTBOM | MOIb,
HCCIIeIOBaHNE 0COOEHHOCTEH PacTBOPEHMS BEHIECTB C Pa3IMYHONH PAaCTBOPHMOCTHIO, IPUTOTOBIICHHE PACTBOPOB C
OIIpeaeIEHHON MaccoBOM Jojeld pPacTBOPEHHOTO BEIECTBA, B3aMMOAEHCTBHE BOJBI C METAIaMH (HaTpueM H
KayibIreM) (BO3MOXKHO HCIOJIb30BAaHUE BUIEOMATEPHAIIOB), MCCIEAOBaHUE OOpA3LOB HEOPraHMUYECKHX BELIECTB
Pa3IMYHbIX KJIacCOB, HAOJIOCHNE M3MEHEHUs] OKPACKM MHIMKATOPOB B PAacTBOpax KUCIOT M ILEJIOYEH, M3yueHHE
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B3aumMozeicTBus okcuaa Meau (1) ¢ pacTBOpoM CEpHOI KHCIIOTHI, KHCIOT ¢ METaJNIaMH, Peakuii HeHTpalnu3aiu,
MOJIy4YeHHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHWE OJHOTO MeETajla JAPYTUM M3 pPACTBOpA COJIM, DPEIICHHE
SKCIIEPUMEHTAIBHBIX 3a7a4 0 TeMe «BaxkHelne Kiaccsl HEOPraHUYECKUX COSIUHEHUID.

Iepuoauyeckuii 3axkoH u Ilepuoamyeckass cucreMa xumudeckux 3jiemeHtoB JI. M. Menpaeneesa.
Ctpoenue aToM0B. XUMHYecKas cBs3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

IlepBble TOMBITKM KIacCH(UKAIMA XUMHYCCKUX AIIEMEHTOB. [IOHATHE O Tpymmax CXOIHBIX 3JIEMEHTOB
(1enoyHble W IMIENIOYHO3EMENbHBIE METAaJUIbl, TaJOreHbl, WHEPTHbIE Tra3bl). ODJIEMEHTHI, KOTOpble 00pa3yroT
aM(pOTepHBIC OKCUIBI U THIPOKCH/IBI.

Ilepuognueckuii 3akoH. llepmommyeckass cucrtema xumuueckux oanemeHTtoB J[. WM. Mengeneesa.
Kopotkonepuonanass u JuuHHONEpUOmHass (opmbl [leprogmueckoil cucteMbl XuMudeckux anmemeHrtoB . U.
MenneneeBa. [lepuoasl u rpynmbl. PU3NYECKUNA CMBICT MOPSIKOBOTO HOMEpPA, HOMEPOB IMEPUOJA U TPYIIIBI
3JIEMEHTA.

Crpoenne aromoB. CocraB aTOMHBIX siep. M3ortombl. OnekTpoHBL. CTpoeHHE >IEKTPOHHBIX 000J09YeK
aroMoB TepBbIX 20 xmMmdeckux srmeMeHToB Ilepmonmueckoit cucremsr J[. V1. MennmeneeBa. XapaKTepHUCTHKA
XUMHUUYECKOTO 3JIEMEHTA 10 ero nojoxenuto B [lepuonuueckoit cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHS paadyca arOMOB  XHMHUYECKHX  DJIEMEHTOB, METAUIMYECKHX U
HEMETANIMYECKUX CBOMCTB MO IpyNIaM U NEPUOIaM.

3nayenue [lepuoanueckoro 3akoHa u Ileproanyeckoil CUCTEMBI XMMHMUYECKHX 3JEMEHTOB IJI Pa3BUTHUS
Hayku U npakTuku. 1. 1. MeHnneneeB — yu€HbIi U TpaXKJaHUH.

Xumnueckas cBa3b. KoBaneHTHas (MOJIIpHAsA U HEMOJSIPHAs) CBsI3b. DJIEKTPOOTPULIATEIBHOCTh XUMHUUECKHUX
31eMeHTOB. MoHHAs CBA3b.

Crenenp  okucieHus. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakuuu. lIpomecchl  OKHCIEHUS U
BoccTaHOBIEeHUA. OKHUCIIMTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii skcnepumenm:

n3ydeHne 00pasloB BEUICCTB METAJUIOB M HEMETAJUIOB, B3aNMOJCHCTBUE THIPOKCHIA IIMHKA C PAacTBOpAMH
KHCJIOT W WIeNoYel, NPOBEACHUE OINbITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX
peaxmmii (TOpeHne, peaKkiuy Pa3IoKECHUS, COCTUHCHN).

Mesxcnpeomemnmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBs3€d NpH HM3YYEHHMM XUMUM B 8§ KJIacce OCYLIECTBISIETCS Yepe3
HCIIOJIb30BAaHUE KaK OOIIMX €CTCCTBEHHO-HAYYHBIX TMOHITHH, TaK M TOHITHU, SBISIOUIMXCS CHUCTCMHBIMU IS
OTJIENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01Me eCTeCTBEHHO-HAyYHBbIC TMOHSTHS: HAaydyHbIH (DAKT, THUIOTE3a, TEOPHs, 3aKOH, aHaJU3, CHHTE3,
KkiaccuuKaIys, IePUOIUMIHOCTh, HAOIIOICHUE, SKCIICPUMEHT, MOJICIIMPOBAaHIE, H3MEPCHHUE, MOJICIIb, SIBIICHHE.

®dusznka: MaTepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJI, U30TOIbI, paJJUOAKTUBHOCTh, MOJIEKYJIA,
AIIEKTPUYCCKHIA 3apsij, BEUICCTBO, TEJI0, 00bEM, arperarHOe COCTOSHHE BEIIECTBA, a3, (PU3MYCCKUE BEIMYMHBI,
€MHHULIBI U3MEPEHUS1, KOCMOC, IIaHETHI, 3BE3/1bl, CONHIIE.

Buomorus: ¢otocunres, aprxanue, dbnocdepa.

Teorpadus: atmocdepa, rumpocdepa, MHHEpadbl, TOPHBIE MOPOABI, IMOJE3HBIE HMCKOIIAEMBIC, TOILIHBO,
BOJIHBIE PECYPCBL.

9 KUIACC . BemiecTBo M XUMHYeCKasi peakuus

Ilepuoanueckuii 3akoH. Ilepuoguueckast cucrema xumuueckux anementoB . M. Menneneea. CtpoeHue
aToOMOB. 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB XMMHUYECKHX JJIEMEHTOB MEPBBIX TPEX MEPHOAOB, KAIUS, KaTbIIHS
1 UX COeIMHEHUI B COOTBETCTBUH C TIOJIOXKEHHEM dJIeMEHTOB B [leproanueckoil cucTeMe 1 CTPOCHHUEM UX aTOMOB.

CrtpoeHue BeliecTBa: BUIAbl XUMUYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIA KPUCTAJIMYECKON PEIETKHN U BU/Ia XUMUUYECKON CBA3U.

Knaccupukanus W HOMEHKJIATypa HEOPTaHWYECKHUX BEIIECTB. XHWMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K Ppa3IMYHBIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, TeHeTHYecKas CBSI3b HEOPraHu4eCKUX
BEIIICCTB.

Knaccudukamus XUMUYECKHX PEeakIrid M0 pa3IMYHBIM MPH3HAKaM (10 YUCIY M COCTaBY YYACTBYIOIIHX B
peaKIMy BEHmIECTB, O TEIUIOBOMY 3((dEeKTy, M0 M3MEHCHHUIO CTEICHEH OKHCICHUS XUMHYECKHUX 3JIEMEHTOB, IO
00paTUMOCTH, TI0 YYaCTHIO KaTaau3aropa). DK30- U SHIOTCPMHUUCCKUE PEAKIUH, TPMOXUMUICCKHE YPAaBHCHUS.

IlonsatHe O CKOPOCTH XUMHYECKOH peakimu. [loHsATHe 00 OOpaTHMBIX M HEOOPATHMBIX XHMHUYECKHUX
peaknusax. [IOHATHE O TOMOTEHHBIX M TeTEPOTEHHBIX peakiusxX. [loHsaTue o karamuse. [IOHATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI, BIMSIONINE HA CKOPOCTh XUMHYECKOH PEaKIIMH U TIOJIOKEHHE XUMHUECKOTO PAaBHOBECHSI.

OKHCITUTENTbHO-BOCCTAHOBUTENILHBIE PEAKIUU, SJEKTPOHHBIM OaJlaHC OKHUCIIUTEIHHO-BOCCTAHOBUTEIHLHOM
peaknuu. CocTaBlieHHWE YPaBHEHHH OKHCIHMTEIHLHO-BOCCTAHOBHUTENBHBIX PEAKIMHA C HCIIOIb30BaHUEM METOJIa
ANIEKTPOHHOTO OamnaHca.

Teopust SIEKTPONTUTHIESCKON JUCCOITUAITUN. DIEKTPOIUTHI U HEANIEKTPOIUThl. KaTHOHBI, aHHOHBI. MeXaHu3M
JUCCOIMAIIUY BEIIECTB C PA3IMYHBIMUA BHJIAMH XHUMHUYecKoi cBsi3u. CreneHp nuccoruanuu. CHIbHBIC U clalbie
9JIEKTPOJIUTHL.

Peakuuu woHHOrO 0OMEHA. YCIOBUS NPOTCKAHHS PEAKIMHA HOHHOIO OOMEHA, MOJHBIC M COKpAIIEHHBIC
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WOHHBIE ypaBHeHHS peakmuid. CBoWicTBa KHCJIOT, OCHOBAaHMH W COJNlGH B CBETE€ TMPEACTaBICHHNA 00
ANEKTPOIUTHYECKOI nucconnanuu. KauecTBeHHbIe peakiiuu Ha HOHBL. [oHsATHE O THapOTN3E Coeil.

Xumuueckuii sxcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPHUCTAUIMYECKAX pEMIETOK HEOPraHMYeCKHX BEIIECTB — METalIOB U
HeMmeTauioB (rpadura W anMasa), CIOKHBIX BEIIECTB (XJIOPHIA HATPHS), MCCICAOBAHHE 3aBHCHMOCTH CKOPOCTH
XUMHYECKOM peakmuy OT BO3NEHCTBHSA pa3NWYHBIX (DAKTOPOB, HCCIEIOBAHME DIIEKTPOIPOBOTHOCTH PACTBOPOB
BEILIECTB, IMpoliecca JUCCOLMALMK KHUCIIOT, IeJo4eld M colyied (BO3MOXKHO HCIIONb30BAaHHWE BHAEO MarepHajoB),
MPOBEACHHE OIBITOB, WITIOCTPUPYIONINX MPHU3HAKU MPOTEKAHMs peaklMii HOHHOro oOMeHa (oOpa3oBaHHE ocajka,
BBIJICJICHUE Ta3a, 00pa3oBaHUE BOABI), OIBITOB, MIUIIOCTPUPYIOMINX NMPUMEPbI OKUCIUTEIEHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu pas3lioKEHHs, COCJUHEHHMs), PACIO3HaBaHHE HEOPIaHMYECKHX BEIIECTB C ITOMOIIBIO
KaueCTBEHHBIX PEaKLMi Ha MOHBI, PEIEHHE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTanibl 1 MX coeqnHeHUs

OO0mrast XxapakTepuCTHKa raJoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIE CTETIEHH OKHCICHUS.
Crpoenne u ¢pu3MUECKHE CBOWCTBAa MPOCTHIX BEIIECTB — TaJOTeHOB. XMMHUYECKHE CBOWCTBA HA IpUMeEpe XJIopa
(B3amMopeliCTBIE € MeTajulaMH, HeMeTajulaMH, mieJodaMu). XiopoBogopon. CoisHas KHCIIOTa, XHMHYECKHE
CBOICTBa, IMOJydyeHHUE, NMpUMEHEHHUe. [[eficTBUE XJopa M XJIOPOBOAOPOAA HAa OpraHU3M uejoBeka. Bakueimue
XJIOPUABI U UX HAXOXKJICHHUE B TIPUPOJIE.

OO0mast xapakTepucTrKa MeMeHTOB VIA-rpymnmbl. OcoOeHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIE CTETICHU
okucienus. CrpoeHue ¥ (DU3MUECKUE CBOWCTBA IMPOCTHIX BEIIECTB — KUCIOPOAA M Cepbl. AJUIOTPOIHbBIE
MoAnGUKAIME KHCIOpoJa M cepbl. XHMMHYeckHe cBoWcTBa cepbl. CepoBOAOpoid, CTpoeHue, (usuueckue u
XUMHYECKHE CBOMCTBA. OKCI/I}ILI CCPbI KaK MPEACTABUTEIN KUCJIOTHBIX OKCHUIOB. CepHaﬂ KucJiora, q)HSH‘IeCKI/IC nu
XMMHYECKHE CBOWCTBa (00IIMe Kak MpeACTaBHUTENs Kiacca KUCIOT M crenuduueckue). XUMUUECKUE peaKiny,
JIeXalue B OCHOBE NMPOMBIIICHHOTO CHOCO0a MONyYeHus! cepHOi KucnoThl. [Ipumenenne cepHoit kuciotsl. Conu
CEpHOW KHCIIOTHI, Ka4eCTBEHHAs peaklus Ha cyiab(ar-uoH. HaxoxneHme cepsl U €€ COCTUHEHWH B TIPUPOIE.
XuMuUecKkoe 3arpsa3HeHHe OKPYXKAMOMIEH cpelpl COSTMHEHUAMHU cephl (KUCIOTHBIE NOXKIH, 3arps3HEHUE BO3AyXa H
BOJOEMOB), CIIOCOOBI €TO TIPEAOTBPAIIICHHSL.

OO0mast XxapakTepucTuKa 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIC CTETICHU
OKHCIICHHA. A30T, paclpoCTpaHEHHWe B TpHpoAe, (pu3mdecKkue M XUMHUYECKHEe CBOHCTBAa. KpyroBopor azora B
npupone. AMMHaK, ero (GU3MIeCKHe W XUMHUYSCKHAE CBOWCTBA, IMONydeHHWe W npuMeHeHune. Conmu aMMOHHS, UX
(1)I/ISI/I‘ICCKI/IG U XUMHUYECCKUEC CBOﬁCTBa, MIPUMECHCHUC. KauecTBennas pCakuusg Ha MOHBI aMMOHUS. AsorHas KHUCJo0Ta,
e€¢ momyueHuwe, GHU3MUECKHE U XUMHYECKHe CBoiicTBa (00mme Kak TMpeACTaBHTENsS Kiacca KHCIOT U
crnetduueckue). Mcrnoiap30BaHue HUTPATOB U COJICi aMMOHHS B KaueCTBE MHUHEPAIBbHBIX ynoOpeHuid. XumMudeckoe
3arpsi3HEHUE OKPYXKAIOUIEH Cpelbl COENUHEHUsIMU a30Ta (KUCJIOTHBIE JOXIH, 3arpsi3HEHHE BO3/yXa, MOYBBI U
BogoéMoB). Docdop, amiorpornHsie Momubukanun ¢Gocdopa, GU3MUSCKUE M XUMHUYSCKHE CBOMCTBA. OKCHI
tdhocdopa (V) u pochopHas kucioTa, Gu3ndecKue U XUMAIESCKHE CBOMCTBa, moiydyeHue. Mcmnonp3oBanue Gocharon
B KaUECTBE MUHEPAITbHBIX YIOOPCHUIA.

OO0mas xapakTepucTrka meMeHTOB [V A-rpymmsl. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIE CTCIICHU
OKHCIICHHA. YIJIEpOJ, aJUIOTPOIHbIC MOIM(DHUKAIINU, PACIPOCTPAHCHHE B TMPHPOAC, (PU3UUSCKHE W XUMHUYCCKHE
cBoiicTBa. Azncopommsa. KpyroBopor ymrepoma B mpupome. Okcuapl yriiepoma, MX (U3WYECKHEe U XUMUYECKHE
CBOWCTBA, NIeHiCTBUE Ha JKUBBIC OPTaHHU3MEI, IMONyYCHHE W MPUMEHEHHE. DKOJIOTHIECKHE MPOOIEMEI, CBSI3aHHBIC C
okcrgoM yrrepoaa (IV), rumoresa mmo0anbHOTO MOTEIUICHHS KITUMAaTa, TAPHUKOBEIA 3(PQEKT. YTOoIbHAS KHACIOTA U
e€ coiu, ux (U3MUECKUe U XMMUYECKUE CBOMCTBA, NOIyYeHne U piMeHeHue. KauecTBeHHast peakiys Ha KapOoHaT-
HOHBI. Vcrosib30Banue Kap6OHaTOB B 6I)ITy, MEANIUHE, IPOMBIIIIICHHOCTH U CECJILCKOM XO3SIMCTBE.

[TepBoHauasbHBIE TOHATUS OO0 OpPraHMYECKHX BEILIECTBAX KaK O COENUHEHUSIX yriepona (MeTaH, 3TaH,
OTWJICH, aleTWIeH, STaHOJ, NIHLEPUH, YKCycHas KHCIoTa). [IpupoiHble HMCTOYHHMKH YIJIEBOJOPOJOB (YIoJb,
MPHUPOAHBIN Ta3, He(PTH), IPOTYKTH UX mepepaboTku (OeH3MH), UX POoNb B OBITY M mpoMmbinuieHHOCTH. [loHATHE O
OMOJIOrMYecKN BaXKHBIX BELIECTBAaX: XKHMpax, OelKax, yIJIEBOAAaX — M MX POJH B JKU3HM UelloBeKa. MarepualibHoe
€IMHCTBO OPTraHNYECKUX M HEOPTaHMYECKUX COCAMHEHHUH.

Kpemnwuii, ero ¢u3nyeckne U XMMUYECKHE CBOMCTBA, MoyydeHHe U npuMmeHeHne. CoeMHEeHNs KPEMHUS B
npupoze. Odmue npencrasinenus o6 okenne kpemuust (IV) u kpemuueBoii kucinore. CHIIMKATHI, UX HCIIOIb30BaHUE
B OBITY, B NPOMBIIUIEHHOCTH. BakHelne CTpoWTENbHbIE Marepualbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH,
xese300eToH. [Ipobiembl 6e3011acHOTO HCTIONB30BAHMS CTPOUTENIFHBIX MAaTEPHAJIOB B TOBCEIHEBHON JKU3HH.

Xumuueckuit IKCnepumenm:

u3ydeHHe 00pa3lloB HEOPraHUYECKHX BEIIECTB, CBOWCTB COJSIHOM KHCIIOTBI, MPOBEJICHUE Ka4eCTBEHHBIX
peaKHI/Iﬁ Ha XJIOPUA-UOHBI H Ha6J'IIO)IeHI/IC MPU3HAKOB HX MPOTCKAaHWA, OIIBITBI, OTPAXKAIOIIUC (1)1/131/Iqecm/1e u
XMMHUYECKUE CBOWCTBA raJOreHOB M MX COeIUHEHHUH (BO3MOXXHO MCIIOJIb30BaHHE BUICOMATEPHAIIOB), O3HAKOMIICHUE
¢ oOpa3namu XJOpPHUIOB (TaJOTeHHIIOB), O3HAKOMJICHHE ¢ oOpasiamMu cepbl W €€ COCOUHEHHSIMH (BO3MOXHO
WCTIIONb30BaHUE  BUACOMATEpUAOB), HaONIOmeHWe Tmpolecca OOyrMBaHUS — caxapa IO JeHCTBHEM
KOHIIGHTPHPOBAaHHOW CEpHOHM KHCJIOTBI, HM3yY€HHE XWUMHYECKHX CBOMCTB pa30aBIEHHON CEpHOW KHCIIOTBHI,
NPOBEACHNE KaYeCTBEHHOH peakly Ha cynb(par-MoH M HaOJIOICHUE NpH3HAKa e€ MpPOTEKaHWs, O3HAKOMJIEHHUE C
¢usnyeckuMu cBoOWCTBaMM a30Ta, ¢docdopa M UX COeIUHEHMH (BO3MOXKHO HCIIOJIBb30BAaHUE BUIEOMATEPHAJIOB),
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obpasuamu a3oTHBIX B (PocopHBIX ymoOpeHwmid, ToiaydeHHe, coOMpaHHWe, PAaclO3HABaHWE M HM3YYCHHE CBOWCTB
aMMHaKa, MPOBEACHNE KadeCTBEHHBIX PEaKIWii Ha WMOH aMMOHHSA W (ocdaT-moH M H3ydeHHE NPH3HAKOB HX
MPOTEKaHUA, B3aWMOJCHCTBHE KOHIICHTPHUPOBAHHOW a30THOH KHCIOTHI C MeObi0 (BO3MOXKHO HCIIOJH30BaHHE
BUIEOMATEPHAIIOB), U3yUEHHIE MOJEIeH KPUCTAIUIMICCKIX PEMETOK anMasa, rpadura, QpyuiepeHa, 03HAKOMIICHHE C
TIPOIIECCOM aaCOPOITNH paCTBOPEHHBIX BEIECTB AKTHBHPOBAHHBIM YIIIEM H YCTPOWCTBOM MPOTHBOTA3a, IOIyUYEHHUE,
coOupaHme, paclio3HaBaHWE W W3YyYCHHE CBOWCTB YIVICKHCIOTO Ta3a, IPOBEICHHE KAa4eCTBEHHBIX pEakIUi Ha
KapOOHAT ¥ CHJIMKAaT-MOHbI M HM3y4YEHHE NPH3HAKOB WX IMPOTEKAHMs, O3HAKOMJIEHHE C INPOIYKLIHEH CHIIMKATHOM
MIPOMBIIITIEHHOCTH, pellIeHHe IKCTIEPUMEHTANBHBIX 3a]1a4 110 TeMe «BakHelue HeMeTalIbl U UX COSAUHEHH.

MeTaJliIbl M UX COCIMHEHUS

OOmmias XapakTepuUCTHKa XHUMHUYECKHX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHMM MX [MOJOXKEHUS B
ITepuonuueckoit cucteme xummuueckux 31eMeHToB [I. . Mennaeneea u crpoeHust atomoB. CTpoeHHE METaJUIOB.
Mertannuyeckas CBSI3b M MeTaJIMYECKas KpUCTAJUIMYEcKass peméTka. ONeKTPOXUMUYECKUH psAl HaNpsKeHUH
MeTayuioB. OU3NUecKne W XUMHYECKHEe CBOWCTBA MeTayuioB. OOmIue crocoOB! moiydeHus MeTauioB. [loHsaTHe o
KOPpPO3UH METAIUIOB, OCHOBHBIE CLIOCOOBI 3alTUTH UX OT Koppo3un. CIutaBsl (CTaib, YyT'yH, JIOPaTIOMHUHA, OpoH32a)
1 UX TPAMEHEHHE B OBITY M IPOMBIIIICHHOCTH.

[[lenouynsle MeTabl: nojokeHue B Ilepuonnueckoii cucreMe xumuueckux snemeHToB Jl. Y. Menneneesa,
CTPOCHHE X aTOMOB, HaXOX/IeHHe B ipuponae. Puzndeckre 1 XUMHUUECKUE CBOMCTBA (Ha pUMepe HaTPHS U Kallus).
OKCHIIBI ¥ THAPOKCUABI HATPUS U Kaiws. [[puMeHeHNe METOYHBIX METAJUIOB M X COCIMHCHUI.

IIenoyHo3eMenbHBIE METAUIBI MarHUM U KajbLuil: monoxeHue B Ilepuoguueckoil cucreMe XMMHUYECKUX
anemenToB JI. 1. Menneneea, cTpoeHHE UX aTOMOB, HaX0X/IeHHE B pupoje. Pu3ndeckue 1 XUMHYECKHE CBOICTBa
MarHusi U KaJublus. BaxHelnme coeuHeHNs Kaubius (OKCU, TUAPOKCH, comnn). JKECTKOCTh BOABI U CIIOCOOBI €€
yCTpaHeHUsl.

Amomunuil: nonoxenue B [lepuognueckoit cucreme xuMudeckux anemeHToB Jl. M. Menneneesa, cTpoeHne
aToMa, HaXOXK/IeHue B npupozae. Ou3ndeckue 1 XMMUIeCKHe CBOHCTBA aTFOMUAHUS. AM(DOTEpHBIC CBOWCTBA OKCHIA H
THIPOKCHUIA aTFOMHUHHS.

XKeneso: nonoxxenue B Ilepuonuueckoil cucteme xumudeckux snemeHToB [[. M. MenneneeBa, cTpoeHue
aToMa, HaxOXJeHue B mpupone. Pusndeckne M XUMHYECKHE CBOMCTBa jkene3a. OKCHABI, THAPOKCHIBI W CONU
xkene3a (II) u xenesa (I11), ux cocraB, CBOHCTBa U MOTyUCHHE.

Xumuueckuii IKchepumenm:

O3HaKOMJICHHE ¢ 00pa3laMH METAJUIOB M CIUIABOB, UX ()M3MYECKHMH CBOIMCTBaMH, U3y4YEHHE pE3yJbTaToB
KOPpPO3UH METAJUIOB (BO3MOXKHO HCIIOJIBb30BAHUE BHJCOMATEPUANIOB), OCOOCHHOCTEH B3aMMOJIEHCTBUS OKCHIA
KaJbLMsA U HAaTPUS C BOAOH (BO3MOXKHO MCIIOJNB30BAaHHE BHIEOMATEPHAJIOB), UCCIIEIOBAHUE CBOWCTB XKECTKON BOJBI,
IpoIiecca TOpeHHs Keje3a B KUCIOpoae (BO3MOXHO HCIOIb30BaHHE BHAEOMATEPHAIOB), MPH3HAKOB NMPOTEKAHUS
KaueCTBEHHBIX PEaKLUil Ha MOHBI: MarHus, KaJbIUs, aTIOMHMHUS, IMHKA, skene3a (II) u xenesa (III), meau (II),
HaOJIIOJICHWEe M OINMCAHWE IPOLECCOB OKPAIIMBAHUS IJIAMEHM WOHAMHU HATpUs, Kajlusg W KaJblus (BO3MOXXHO
HCIIOJIE30BaHHUE BUACOMAaTEPUANIOB), UCCIECNOBaHHE aM(OTEPHBIX CBOWCTB THAPOKCHAA ANIOMHHHUS U THAPOKCHAA
[IIHKA, PEIICHHE SKCIICPUMEHTAIBHBIX 33134 M0 TeMe «BakHeHITine MeTallbl B UX COCAMHCHUS.

Xumus 1 oOKpysKaoas cpeaa

BemectBa m Marepuanbl B ITOBCEJHEBHOM JKM3HHM 4YelOBEKa. be30macHOE HCIONB30BaHHE BEIIECTB U
XUMHYECKUX peaknuii B ObITY. [lepBast MOMOIIE MPH XUMHYESCKUX 0KOTaX U OTPaBICHHUSIX.

XuMuUueckoe 3arps3HeHNe OKpYXKaromel cpeabl (TpenebHas JOMYCTHMasT KOHIIEHTPAIHsI BEIIECTB, 1aiee —
ITAK). Ponb XuMuM B pelIeHUH 3KOJIOTHYECKUX MPOOIEM.

Xumuueckuii IKcnepumenm:

n3y4eHue 00pa3lioB MaTepPHaJIOB (CTEKJIO, CTIJIaBBl METAJIOB, OJTMMEPHBIE MATEPHUAJIBI).

Meswcnpedmemmnvie ceazu

Peanm3annss MeXNpeAMETHBIX CBA3ed NpH HM3YYCHWHM XUMHM B 9 Kilacce OCYIIECTBISIETCS depe3
UCIIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHSTHH, SBISIOMINXCS CHUCTEMHBIMHU JUIS
OTAEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIIA.

OOmmue ecTecTBEHHO-HAYYHbIE IIOHATHSA: HAydHBIH (DakT, TUIOTE3a, 3aKOH, TEOpHs, aHaJU3, CHHTE3,
Ki1accuuKanus, NepHOJUIHOCTb, HaOJIOICHUE, SKCIIEPUMEHT, MOJCIMPOBAHHE, M3MEpEHHE, MOJEINb, SIBICHHUE,
MapHUKOBBIN 3((PEKT, TEXHOIOTHS, MaTepHaJIbl.

®dusmKa: MaTepusi, aToM, 31EKTPOH, IIPOTOH, HEUTPOH, HOH, HYKJIH], U30TOIbI, PaJHOaKTUBHOCTb, MOJIEKYIIA,
ANMEKTPUIECKUHA 3apsl, MPOBOAHWUKH, ITOMYIPOBOJHHKH, AWAIIEKTPUKH, (DOTORIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBA, I'a3, PaCTBOP, PACTBOPHMOCTD, KPUCTAIIIMYECKas PemIETKA, CIUIaBhl, (PU3NIECKHE
BEJIMYIHMHBI, EANHUIIB H3MEPEHHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/151, COHIIE.

Bronorus: ¢otocunTes, aprxanue, O6mocdepa, 3KOCHCTEMa, MHUHEpAJIbHBIE YIOOPEHHS, MHKPOIIEMEHTEHI,
MaKpORJIEMEHTHI, INTAaTeIbHbIEC BEIIECTBA.

Teorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIC MOPOJBI, IOJIE3HBIE HCKOIMAEeMbIE, TOILIUBO,

BOJHBIE pecypcehL.
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INIAHUPYEMBIE PE3YJIIBTATBI OCBOEHUSI TIPOTPAMMBI IIO XMMHHU HA YPOBHE
OCHOBHOT'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATbBI

JIMqHOCTHBIE PE3yNbTaThl OCBOCHMS MPOTPaMMbl OCHOBHOTO OOIIET0 0Opa3oBaHMS IOCTHTAIOTCS B XOIE
o0yueHHsI XUMUH B E€IUHCTBE Y4€OHOW M BOCIUTATEIBHONW AEATEIBHOCTH B COOTBETCTBHU C TPaIUIHMOHHBIMH
POCCHICKUMY COLIIMOKYJIBTYPHBIMH U TyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMH, NPUHSATHIMU B OOIIECTBE NpaBUIaMHU
U HOpPMaMU TIOBEJCHMS M CIIOCOOCTBYIOT IIpolleccaM CaMOINO3HAaHUS, CaMOpa3sBUTHA M  COLMAIU3AIMU
00yJarOITUXCs.

JIM4HOCTHBIE PE3yNBTaThl OTPAXKAIOT TOTOBHOCTH 00YYaIOIINXCSI PYKOBOJCTBOBATHCSI CHCTEMOM ITO3UTHBHBIX
LICHHOCTHBIX OPHEHTAIH U pacIIUpeHHe ONbITA JAESITEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpMOTHY€CKOro BOCIUTAHNA:

LHEHHOCTHOTO OTHOHIEHUS K OTEYECTBEHHOMY KyIbTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY HACIEIUIO,
MOHVMAaHMS 3HAUCHHSI XUMUIECKON HayKH B JKH3HM COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAAETh JOCTOBEPHOH
uH(popMarel 0 MepeoBEIX JOCTHKEHHUAX U OTKPBITUAX MUPOBON M OTEUECTBEHHON XMMHH, 3aHHTCPECOBAaHHOCTH
B HayYHBIX 3HAaHUAX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOro BOCIIMTAHUS:

HOPEACTaBICHUSI O COLUMAIBHBIX HOPMax WM TPaBUIIAX MEXKIMYHOCTHBIX OTHOLICHWH B KOJUIEKTHUBE,
KOMMYHUKaTUBHOI KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, YUeOHOMCCIIEI0BATEILCKOM, TBOPYECKON U JPYTHX
BUJIaX JIESATENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOH COBMECTHOM MIEATENbHOCTH IIPHU BBHINOJHEHUH Y4EOHBIX,
MO3HABATEJbHBIX 3aJ1a4, BHITOJHEHUH XUMHYECKHX SKCIIEPHUMEHTOB, CO3AaHMH y4eOHBIX NPOEKTOB, CTPEMIICHHS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIY B IpoIlecce 3TOM y4ueOHOW AeATeNbHOCTH, FOTOBHOCTH OIICHHMBATh CBOE
MOBEJICHUE M MOCTYNKH CBOMX TOBAapHIIEH C MO3UIMM HPABCTBEHHBIX M IPABOBBIX HOPM C y4ETOM OCO3HAHUSA
HOCIEICTBHHA MOCTYIIKOB;

3) HeHHOCTH HAYYHOI0 NO3HAHMS:

MHUPOBO33PEHUYECKHE MPEICTABICHUS O BEHNIECTBE M XUMHYECKOH pEaKlUH, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTABIAIOIIME OCHOBY JAJS MOHMMAHUS CYIIHOCTH HAayYHOW KapTHUHBI
MHpa, TPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS NPHUPOJBI, B3aHMOCBA3SIX YEIOBEKA C MPUPOIHOM
CpenoH, 0 PO XMMHUU B MO3HAHWUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTeIbHbIE MOTHUBBI, HANpaBJICHHbIE Ha IOJyYCHHWE HOBBIX 3HAHUH 1O XMMHH, HEOOXOAUMBIE IS
00bsicCHeHHs HAOMIOAEMBIX TIPOLECCOB U SIBICHHUH, I03HABATENbHON, MH(OPMAIIMOHHON M YUTATEIbCKOM KYJIBTYPBI,
B TOM YHCJIC HAaBBIKOB CAMOCTOSITETIFHON paboThl ¢ yueOHBIMU TEKCTAaMH, CIIPAaBOYHOI JTUTEPaTypoi, JOCTYITHBIMU
TEXHHYECKUMU CPEICTBAMU MH(DOPMAIIOHHBIX TEXHOJIOTUH;

HHTEpeC K OOy4eHHUIO M MO3HAHHIO, JF0O03HATEIbHOCTh, TOTOBHOCTh U CIOCOOHOCTh K CaMOOOpPa30BaHUIO,
MPOEKTHOM M MCCIIEI0BATEIbCKON JIESTENFHOCTH, K OCO3HAHHOMY BHIOOPY HAlpaBJIEHHOCTH U YPOBHSI OOy4YeHUS B
JaJIbHEHIIIEM;

4) popmMupoBaHuUs KYJbTYPbI 310POBbSI:

OCO3HaHHE IIEHHOCTHU KU3HHU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3J0POBBIO, YCTAHOBKH HA 3I0POBBII
00pa3 W3HU, OCO3HAHME TOCJIEACTBUI M HENPUATHE BPEAHBIX NMPHUBBIYEK (YMOTPEOJICHUS aKoOTONs, HAPKOTHKOB,
KypeHUsi), HEOOXOAMMOCTH COOMIOACHHS TPaBHi OE30IaCHOCTH NPH OOpalIeHuH ¢ XMMHYECKHMHU BEIIECTBAMH B
OBITY U peasbHOM KN3HH;

5) TpynoBOro BOCIUTAHUSA:

MHTEpeC K MNpPaKTHYECKOMY H3yueHHI0 npodeccuii M Tpylda pasiuyHOTO poja, YBWKEHHE K TpyLy H
pe3ynpTataM TPYAOBOM AEATENbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHHS IPEIMETHBIX 3HAHUU 0 XUMUH,
OCO3HAHHBIH BEIOOP MHAMBUIYaIbHOW TPAEKTOPHH MPOAOIKEHUS] 00pa30BaHUS C YIETOM JIMIHOCTHBIX HHTEPECOB U
CHOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPeOHOCTEH, YCIENTHOH MpodeCCHOHAIBHOM AeATeIFHOCTH
Y pa3BUTHUsI HEOOXOANMBIX YMEHHI1, TOTOBHOCTb a/IaliTUPOBATHCS B IpodeccoHaIbHON cpee;

6) 3K0JIOrN4YeCKOro BOCIIMTAHUSA:

9KOJIOTHYECKH 1Ieeco00pa3Hoe OTHOLIEHHE K NPUpOJE KaK HMCTOYHHKY JXM3HM Ha 3emie, OCHOBE €
CYIIECTBOBAaHUs, NOHMMaHKE IIEHHOCTH 3/I0POBOTO M 0Oe30macHOro odpasa ’KM3HHM, OTBETCTBEHHOE OTHOLIEHHE K
COOCTBEHHOMY (PU3NUECKOMY M TICHXHYECKOMY 370pOBbBIO, OCO3HAHUE IIEHHOCTH COOJIIOJICHHUS IPaBHiI O€3011acHOTO
MIOBE/ICHUS TIPH PaboTe C BEIECTBAMH, a TAK)KE B CUTYAIMsX, YTPOKAIOIIUX 3/I0POBBIO U )KU3HH JIIO/IEH;

CHOCOOHOCTH TIPHMEHATH 3HAHUS, MOydaeMble NPHU M3YYEeHUH XWMHUH, JJISI PEUICHHS 3a/1ad, CBA3AHHBIX C
OKpY’KaroIed MpUPOTHON CPEmOi, U MOBBIMICHUS YPOBHS 3KOJOTHYECKON KYyNBTYpPbI, OCO3HAHHUS TIIOOATBHOTO
XapakTepa OJKOJIOTHUECKHX NpoOieM W IyTell WX pemeHUs] MOCPEICTBOM METOIOB XHUMHH, SKOJIOTHIECKOTO
MBIIUICHHS, YMEHHS PYKOBOJCTBOBATHCS M B TIO3HABATEIbHOM, KOMMYHUKATUBHON M COIMATIBHOM MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe merampenMeTHBIX pPE3YAbTAaTOB BBIICIAIOT 3HAUYUMBIE U1 (DOPMHUPOBAHHMS MHPOBO33PEHHUSA
oO0lIeHayYHble TOHATHS (3aKOH, TEOpHs, IPUHIMII, T'HIIOTe3a, (akKT, CHCTEMa, NpOLecC, SKCIEPUMEHT U JpYroe.),
KOTOpBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeIMeTax M IO3BOJISIOT Ha OCHOBE 3HAHMH U3 ITHX
npenMeToB (GopMHpOBaTh NPEJICTABICHHE O ILIEIOCTHOW HayYHOM KapTMHE MHpa, W yHUBEpCajbHbIE ydeOHbIE
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nercTBUs  (TO3HABaTEbHBIE, KOMMYHHKATHBHBIC, PpETYISTUBHBIC), KOTOpbIE 00ecIeYnBaOT (OPMUPOBaHUE
TOTOBHOCTH K CaMOCTOATEIIFHOMY TUTAHHPOBAHUIO M OCYIIECTBICHHIO YI€OHOH AEATEIBHOCTH.

ITo3HaBaTe/ibHbIe YHHBePCATbHbIE YUeOHbIe JeiicTBUA

Ba3zoBble JJornueckue JaeiicTBUA:

YMEHHS HCIIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIMIICHUS MPU OCBOGHWM 3HAHHUI: PAaCKPHIBaTh CMBICI
XMMHUYECKUX TIOHATHH (BBIAEIATh X XapaKTepPHbIC IPU3HAKH, YCTAHABINBATh B3aUMOCBSI3b C IPYTUMH MOHATHAMH),
UCIIOJIb30BaTh MOHATHS JUIS OOBSICHEHHS OTJENbHBIX (PaKTOB M SIBICHWH, BHIOMPAaTh OCHOBAaHMS M KPUTEPHU IS
KiIaccU(UKaMd XMMHUUYECKUX BELIECTB W XMMUYECKUX PEaKlHH, yCTaHABIMBATH NMPUYUHHO-CIICICTBEHHBIC CBS3U
MEXAy OObEKTaMHM W3Y4EHUsl, CTPOUTH JIOTMYECKUE pacCyXIeHUs (MHAYKTUBHBIE, JEITyKTHUBHBIE, 10 aHAJIOTHH),
JieNaTh BBIBOJBI U 3aKJIIOUECHHUS;

YMEHHUE NPUMEHATh B INPOLECCe MO3HAHMS MOHATUSA (IpeAMETHbIE M METalmpeAMETHBIE), CUMBOIMYECKUE
(3HAaKOBBIE) MOJENHM, UCIOJb3yeMble B XHMHH, NMPeoOpa3oBbIBaTh INUPOKO IPUMEHSEMbIE B XUMHH MOJIEIIbHbIE
MPECTABICHUS — XUMUYECKUH 3HAaK (CHMBOJI 3JIEMEHTA), XUMHUUECKast (JOpMyia U ypaBHEHHE XUMHUUECKOH PEaKIun
— IpU peEHIeHHH Yy4eOHO-TIO3HABATENbHBIX 3aJad, ¢ YYETOM ITHX MOJCIBHBIX NPEICTABICHHH BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHbIC IPU3HAKH N3yIaEMbIX O0OBEKTOB — XHMHUECKHIX BEUIECTB M XUMUIECKUX PEAKIUH,
BBIABIIATH OOIIME 3aKOHOMEPHOCTH, NPUYUHHO-CIICACTBEHHBIE CBA3M U MPOTHUBOPEUHUS B M3Y4aeMbIX MPOLECCAX H
SIBIICHUSIX.

Ba3oBble Hcciie10BaTeIbCKHIe IeiiCTBUA:

YMEHHUE HCIIOJIb30BaTh MOCTABJICHHBLIC BOIIPOCHI B KAY€CTBC MHCTPYMCHTA IMO3HAHHA, @ TAKKE B Ka4YCCTBC
OCHOBBI IJId (bOpMI/IpOBaHI/ISI THUIIOTE3BI 1O IMPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbIX Cy}I(IleHI/Iﬁ;

HpI/IO6peTeHI/Ie OIlbITa IO IUIAHUPOBAHUIO, OpPraHuU3allii W MNPOBCIACHUIO YUCHHYCCKHUX IJKCIIECPHUMCHTOB,
yMeHHe HaONIomaTth 3a XOIOM IIPOILecca, CaMOCTOSTENBHO IPOTHO3UPOBATH €ro pe3yibTar, (OpMyIHpOBaTh
000011IeHUsT U BBIBOABI 1O pe3yabTaTaM MPOBENEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATh OTUET O MPOJENIaHHON
pabore.

Pabora c unopmanmeii:

yMEHHE BBIOWpPATh, AHAIM3UPOBATH W HHTEPIPETUPOBATh HHMOPMAIMIO DPA3TMYHBIX BHIOB U (opm
MPE/ICTABICHNS, TIOJy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS JINTEPATypa XUMHIECKOTO CONECpKaHN,
CrIpaBOYHbIC IOCOOMWS, pecypchl VHTepHEeTa), KPUTHYECKH OIICHMBATh INPOTHBOPEUMBYI0 M HEIOCTOBEPHYIO
HHOPMAITHIO;

YMEHHUE NPUMCHATDH PAa3JIMYHBIC MCTOAbI U 3aIIPOCHI IPU MMONUCKE U 0T60pe I/IH(I)OpMaIlI/II/I 1 COOTBETCTBYIOIIUX
JaHHBbIX, HeO6XOI[I/IMI)IX JUIs1 BBIIIOJITHEHUA y‘-Ie6HI)IX " IMO3HABATCJIBHBIX 3a1a4 onpeuenéﬂﬁoro THIIA, HpI/IO6peTeHI/Ie
ompiTa B O0JAaCTH HCIOJb30BaHUSI HH()OPMAIHOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH, OBJIAJIEHHE KYJIBTYpOi
AKTUBHOI'O HCIIOJIB30BAHUA Pa3IMYHbIX MMOHUCKOBBIX CUCTEM, CAMOCTOATCIIBHO BBI6I/IpaTI) ONTUMAJIbHYTO (bOpMy
MpEACTABJICHUA I/IH(I)OpMaL[I/II/I U WUIIOCTPUPOBATHL PCIIACMBIC 3aJladyd HECJIIOKHBIMHU CXCMaMH, AuarpaMMaMi,
JIpyrumu Gopmamu rpapuky U UX KOMOMHALIUSIMH;

YMEHHME HCIIONIb30BaTh M AaHAJIM3UPOBATh B IIpoliecce Y4YeOHOW M MCCIeIOBATENbCKOM JIesSTeNbHOCTH
MH(OpPMAIMIO O BIMSHUM IPOMBIIUICHHOCTH, CEIBCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSIHUE OKPYKArOIIEeH
HPUPOIHON Cpespl.

KoMmyHuKaTHBHBIE YHHBepcaabHbIe yueOHbIe 1eHCTBUS:

YMEHHS 3a7aBaTh BOIIPOCH! (B XOI€ Juajiora M (WIM) OUCKYCCHM) ITI0 CYIIECTBY OOCYKIAaeMOH TeMBbl,
(hopMynHpoBaTH CBOM NMPEAJIOKEHNSI OTHOCHTEIHHO BBITTOIHEHHSI PEUIOKEHHOH 3a/1a4n;

YMEHUA NPEACTABIIATH MOJYYCHHBIC PE3YIIbTAaThl 03HAaBaTEJIbHOMU JACATCIILHOCTU B YCTHBIX U IMHUCbMEHHBIX
TEKCTaXx; JCJIaTh IMPE3CHTAIUIO PE3YILTATOB BBINNOJHCHUA XUMHYCCKOIO JOKCIICPUMEHTA (na6opaTopHoro OIIbITA,
nabopaTtopHOH pabOTHI 110 HCCIEAOBAaHHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHHUS y4eOHOTO COTPYIHMUYECTBA CO CBEPCTHUKAMH B COBMECTHOH MO3HABATEIbHOMN U MCCIIEI0BATEIBCKOM
JIEATEBHOCTHU TIPH PEIISHUU BO3HUKAIOIINX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTTIACOBAHMS TTO3UIIAN
(obcyxnennsi, oOMEH MHEHHMSMH, «MO3TOBBIC IITYpMbI», KOOPAWHALMS COBMECTHBIX IEHCTBHH, OIpeneieHHe
KpPHUTEPHEB IO OIIEHKE KaueCTBa BBITOJHEHHOH padoTHI U IpyTHeE).

PerynsiTuBHbIC yHUBeEpcaJIbHbIC Y4eOHbIC JeliCTBUS:

YMEHHUE CaMOCTOSTEIbHO ONPENENIATh MU AeATeNbHOCTH, INIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIUPOBATh U
IpU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JICSTENBHOCTh, BEIOMpATh Hanbosee 3(QEKTUBHbIE CIIOCOOBI pelIeH s
yueOHBIX M MO3HABATEIbHBIX 3a/1a4, CAMOCTOSTEIFHO COCTABISTh WM KOPPEKTUPOBATH MPEIOKEHHBIN alrOpHTM
JICCTBUH TPH BBITIOHEHUH 33/IaHUI C YIETOM IOTyYSHHS HOBBIX 3HAHUHA 00 M3y4aeMBIX 00bEKTaX — BEIIECTBAX U
peaxIysx, OIICHWBAaTh COOTBETCTBHE IIONyYEHHOTO pe3ylbTaTa 3asBICHHON IeNTH, YMEHHE HCIIOIb30BaTh H
AHAJIM3UPOBATh KOHTCKCTHI, IPEAIara€MbI€ B YCIIOBUH SaHaHHﬁ.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe nmpeaMeTHBIX pPe3ylbTaToOB IO OCBOCHHIO 0053aTEFHOTO COAEP)KAHHS, YCTAaHOBICHHOTO TAaHHOM
(dhenepanbHON paboyeil MporpaMMon, BEIICTSIOT: OCBOCHHBIE 00YJArOIIMMHCS HAyYHBIC 3HAHUS, YMEHUSI U CIIOCOOBI
JEUCTBUH, crnennpuyecKre A MpeAMETHOH 007acTH «XHMHS», BUABI AEATEIBHOCTH II0 ITOJIYYEHHIO HOBOTO
3HAHMS, €r0 UHTEPIPETALUH, TIPEOOPA30BAHUIO U IPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX 1 HOBBIX CUTYaIHSX.

K xoHmy oOydenust B 8 KJacce IpeAMETHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaKaTh
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chopMHPOBAHHOCTH Y 00YJAIOIIMXCSI YMEHUI:

®  PacKpBIBaTh CMBICT OCHOBHBIX XMMUYECKHX IOHATHH: aTOM, MOJICKYJIa, XHMUYECKHIA 3JIEMEHT, TPOCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OTHOPOAHAS W HEOTHOPOITHAS), BaJICHTHOCTH, OTHOCHTEIBHAS
aTOMHAasi W MOJEKYJSIpHas Macca, KOJMYECTBO BEIIECTBAa, MOJb, MOJISIpHAs Macca, MaccoBas JOJI
XIUMHYECKOTO 3JEMEHTa B COCIUHEHWH, MOJAPHBI O0O0BEM, OKCHA, KHCJIOTa, OCHOBAaHHE, COJb,
JIIEKTPOOTPHULATETIFHOCTh, CTENCHb OKHCICHHS, XUMHYECKas peakius, KIaCCUPHUKAIUA PeaKIuid:
pCaKIMKM COCHMHCHHS, PCAKIMK PA3JIOKCHHS, PCAKIMH 3aMCIICHHS, PEaKIUH OOMEHa, 9K30- U
SHIOTEPMHUYCCKUE PEAKIMU, TEIUIOBOM 3((EKT peakiuu, sSApO aroMa, SJICKTPOHHBIN CIIOH aToma,
aTOMHasi OpOWTaNb, PAJNyC aToMa, XUMHYCCKas CBs3b, MOJSPHAS U HEIMOJSIpPHAS KOBAJICHTHAs CBA3b,
WOHHAs CBS3b, UOH, KATUOH, aHUOH, PACTBOP, MaccoBas J0Jsl BelecTBa (MPOICHTHAs KOHIIEHTpAIUs) B
pacTBope;

®  JWUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH M MPUMEHSITh 3T MOHATUSA MPHU
OTIMICAHWH BEIIECCTB M UX MPEBPAICHHIA;

®  HCIOJNB30BaTh XUMUYECKYIO0 CHMBOJIHUKY JJISI COCTAaBICHHUS (OPMYJ BEUICCTB W YPAaBHEHUH XMMHUYECKIX
peakuuii;

e  OmpeneIATh BAJICHTHOCTh ATOMOB SJIEMEHTOB B OWHAPHBIX COSIMHECHHUSAX, CTETICHb OKHUCIICHUS JICMEHTOB
B OWMHApHBIX COCAMHEHWSX, MPUHAMICKHOCTH BEHICCTB K OMpEACICHHOMY KJIACcCy COSAWHCHHH II0
dhopmynam, BUJ XUMHYCCKOI CBsi3M (KOBAJICHTHAS U MOHHAS) B HCOPTAaHUUCCKUX COCTUHCHHUSX;

e packpeiBath cMbica Ilepuogumueckoro 3akoHa JI. M. MenneneeBa: NeMOHCTpUpOBaTb MHOHMMAaHHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HUX MoJjiokeHHs B llepmommueckoit
CUCTEeMe, 3aKOHOB COXPaHEHHsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUCSHHUS,
3aKkoHa ABOTajpo;

®  ONKCHIBAaTh M XapaKTEePH30BaTh TaOIMUYHYIO (opmy [lepHoaNIeCcKO CHCTEMbl XUMUYESCKUX 3JICMEHTOB:
pa3nn4aTh MOHATHS «TJIaBHAS MoAarpymma (A-rpynma)» u «mnododnas moarpymmna (b-rpymma)y, Mansie u
OoJpIre MeproIbl, COOTHOCUTh 0003HAYEHU, KOTOpbIe UMeroTcs B Tabmuie «[leprogudeckas cucrema
xuMudeckux 31eMeHToB [I. M. MeHneneeBa» ¢ YHCIOBBIMH XapaKTEPHCTHKAMH CTPOCHHUS aTOMOB
XIMHYECKUX DIIEMEHTOB (COCTaB M 3apsAn sApa, OOIee YHCIO DICKTPOHOB W pacIpelelicHHe WX II0
AIIEKTPOHHEIM CJI0SM);

e Iaccu(pUIUPOBATE XUMUYCCKHE IJIEMCHTHI, HCOPraHUYCCKHE BEIICCTBA, XMMUYECKHE peakiuu (1o
YHCIIY ¥ COCTaBY YUaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TCIIOBOMY 3D (eKTy);

e  XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XHUMHYCCKHE CBOWCTBA BEHICCTB pPA3IMYHBIX KJIACCOB,
MOJTBEPKAs OMHCAHWE TpPUMEpPaMH MOJIEKYJSIPHBIX ypPaBHEHUH COOTBETCTBYIOIIUX XUMHUECKUX
peaxkuuit;

®  TPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKaHUSI XUMHUICCKUX TPEBPALICHAN B Pa3IMYHBIX YCIOBUAX;

®  BBIUHCIATH OTHOCHTEIBHYIO MOJCKYISIPHYIO M MOJPHYIO MAacChl BEMIECTB, MAaCCOBYIO JIOJIO
XUMHYECKOTO JIEMEHTa 10 (OpMyJe COSAWHEHHS, MACCOBYIO JONIO BEIISCTBA B PACTBOpPE, MIPOBOIHTH
Pacy€Thl 10 YPaBHEHHIO XUMUYIECKOHW PEeaKIINH;

e TIPUMEHSATh OCHOBHEBIC OIEPALMH MBICIHUTEIFHON NESITENPHOCTH — aHalu3 W CHHTE3, CpaBHEHHE,
00001IeHNe, CHUCTeMaTH3aInIo, KIAcCU(PUKAILIMIO, BBISIBICHHE MPUIMHHO-CIEACTBEHHBIX CBSI3eH — IS
W3YYEHHUs CBOWMCTB BEHIECTB M XHMHUYECKHX PEaKIMi, €CTECTBEHHO-HAydHbIE METOMABI TMO3HAHUS —
HaOJIOZICHNE, U3MEPEHHUE, MOJICTHPOBAHUE, SIKCIIEPUMEHT (PEeabHBIN 1 MBICIICHHBIN);

e  CJe/IOBaTh MpaBUjIaM IOJB30BaHUS XUMUYECKOW MOCYI0M U JaOOpaTOpHBIM OOOPYJIOBaHUEM, a TaKKe
mpaBWiiaM 00palieHus ¢ BENIECTBAMH B COOTBETCTBUH C UHCTPYKIIUSMH IO BBIOJIHEHUIO Ta00paTOPHBIX
XUMHUYECKUX OIBITOB IO TOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJA U KHCIOPOa),
MIPUTOTOBJIEHUIO PACTBOPOB C ONPEAEIEHHON MAacCOBOU J0Jei pacTBOPEHHOIO BEIIECTBA, IIAHUPOBATH
U TMPOBOAUTH XMMHUYECKHE OSKCIEPUMEHTHI IO PACHO3HABAHMIO PACTBOPOB IIENOYEH W KHUCIOT C
MOMOIIBI0 MHANKATOPOB (JIakKMYyC, heHos(TaNenH, METUIIOPAHX U JIpyTHe).

K koHmy oOydueHuss B 9 KJjacce TpeIMETHBIC pe3yabTaThl Ha 0a30BOM YPOBHE [OJDKHBI OTPaXKarhb

c(hOpMHUPOBAHHOCTh Y OOYYAIOIINXCS YMCHUIA:

®  DPACKpbIBaTb CMBICI OCHOBHBIX XMMHYECKUX MOHATHNA: XMMHUYECKHH DJIEMEHT, aTOM, MOJIEKYJa, HUOH,
KaTHOH, aHWOH, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPHUIIATEIHHOCTD,
CTETICHh OKHUCIICHUS, XMMHUYECKas peakius, XUMHUYecKass CBs3b, TEIJIOBOH 3G (EKT peakiud, MOJb,
MOJISIPHBIH 00BEM, pACTBOP, MEKTPOIHUTHI, HEANEKTPOIUTHI, JIEKTPOTUTHUECKAS TUCCOIMALINS, PEAKITUN
WOHHOTO OOMEHA, KaTalu3aTop, XUMHUYECKOe paBHOBECHE, OOpaTuMble W HEOOpaTHUMbIE PEaKIUH,
OKHCJIUTEIIbHO-BOCCTAHOBUTENLHBIE  PEaKIMH, OKHCIWUTENb, BOCCTAHOBUTENb, OKHCICHHE U
BOCCTAHOBJIICHHE, aJUIOTPOIHUSA, aM(pOTEPHOCTh, XUMHYECKas CBs3b (KOBQJICHTHAs, HOHHAs,
MeTaJUTHIEeCKast), KPUCTAJUINYECKas PENIéTKa, KOPPO3Us METAJUIOB, CIUIABBI, CKOPOCTh XUMHYCCKOM
peakuuu, npeaensHo nomyctumas konueHrpauus [1IK Bemectsa;

®  JWUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHM M MPUMEHSTb 3T MOHATUSA MPHU
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OIIMCAaHNH BEIIECTB U UX NPEBPAILCHNUII;

®  HCIIOIB30BATh XMMHUECKYIO0 CUMBOJIMKY JUIS COCTABJICHUS ()OPMYIT BELIECTB M YPABHEHNH XMMHYECKUX
peakuuii;

e  OIpEAEeNATh BAJCHTHOCTh M CTEICHb OKHUCICHHS XUMHYECKHX SJIEMEHTOB B COCIMHEHHAX PA3INIHOTO
COCTaBa, MPUHAIJICKHOCTh BEUIECTB K ONPENCIEHHOMY KJacCy COCOMHEHHWH Mo (opmynam, BUX
XMMHUYECKOH CBSA3M (KOBAJCHTHAs, MOHHAs, METAIIMYECKas) B HEOPTAaHWYECKUX COCTUHEHHAX, 3apsj
MOHa 10 XMMHYECKOH (opMylie, XapaKkTep Cpeibl B BOIHBIX PAcTBOPaX HEOPraHUYECKHX COEIUHEHHMH,
THUIT KPUCTAJUTMUECKOH PEIIETKH KOHKPETHOTO BELIECTRA;

e  packpsiBarh cMbich Ilepuoguyeckoro 3akona J[. M. MenzaeneeBa U JEMOHCTPHPOBATh €ro MOHHUMaHHE!
OIMCHIBAaTh U XapaKTepu3oBaTh TabnuuHyto Gopmy [lepnoandeckoii cucteMbl XUMUYECKUX DJIEMEHTOB:
pas3nuuarh MOHATHS «IVIaBHas noxarpynmna (A-rpymmna)» u «modounas noarpynma (b-rpynma)», mansie u
OoJIbIIE TIEPUOABI, COOTHOCUTH OOO3HAUCHHMsS, KOTOpbIE HMMEIOTCS B IEPHUOAMYECKOM Tabimue, c
YHCIIOBBIMH XapAaKTCPUCTUKAMU CTPOCHHSA aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB M 3apsa Aipa,
olImee YHCIO SIEKTPOHOB M paclpelelieHHe X I0 3JIEKTPOHHBIM CIOSM), OOBSACHATH OO0IIne
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JIEMEHTOB M UX COCAMHEHHUH B IPEAENax MallbIX NEPHONOB U
ITIaBHBIX HOATPYIII C YYETOM CTPOSHHUS X aTOMOB;

e  KIacCHOUIMPOBATH XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWIECKHUE BEIIECTBA, XMMHUYCCKHE peaknuu (1o
YHCITy U COCTaBy YYacCTBYIOLIMX B PEaKIMU BEIIECTB, 0 TEIIOBOMY 3(dEeKTy, 10 M3MEHEHHIO CTerneHen
OKHCJICHUSI XHMHYECKUX JJIEMEHTOB);

e  XapakTepH30BaTh (ONMHUCHIBATH) OOIIME M CHEHU(pUYECKHEe XUMUUECKHE CBOWCTBA MPOCTBIX M CIIOMXKHBIX
BEILIECTB, IIOATBEPIKasi OMCAHUE TIPUMEPaMH MOJIEKYJISPHBIX 1 HOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIUX
XUMHUUYECKUX PEaAKINN;

®  COCTaBJSITh YPaBHEHHMS OIJIEKTPOJIMTHUUECKOM IMCCOLHMAIMM KHUCIIOT, ILIEeNo4Yed M CoJeH, MOJHBIE U
COKpalI¢HHbIC YpaBHEHHUsS pEaknuii HOHHOTO OOMEHA, YPaBHEHHUS peakiWi, ITOATBEPKIAOIINX
CYIIIECTBOBAHHE T€HETHUECKOH CBSI3M MEXKIY BEIIECTBAMH PAa3JIMUHbIX KJIACCOB;

®  DPacKphIBaTh CYIIHOCTh OKHCINTEIHHO-BOCCTAHOBHTCIBHBIX PpEaKIHMi IOCPEICTBOM COCTABICHUS
3NEKTPOHHOTO OanaHca 3TUX PeaKIHi;

e TPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOEHHS, BO3MOXXHOCTH IPOTEKaHUS
XMUMHUYECKUX MPEBPALICHUH B Pa3JIMUHBIX YCIOBHSX;

®  BBIYHCIISATH OTHOCHUTENBHYIO MOJICKYJSIPHYIO M MOJISIDHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIO
XMMHUYECKOTO dJIEeMEHTa 1o (hopMysie COCAMHEHHS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH
pacy€ThI 10 YPAaBHEHUIO XUMUYECKOHN peakiuu;

e  CoOJIO/IaTh TpaBHUJIa IOJB30BAHUS XMMHUUYECKOH MOCYNOH M J1abopaTopHBIM O0OpYIOBaHHEM, a TaKkKe
npaBuia OOpaIlleHUs C BEIECTBAMU B COOTBETCTBHU C MHCTPYKLHUSMH IO BBITIOJIHEHHIO JIAOOPATOPHBIX
XMMHUYECKUX OIBITOB MO IOJIYYEHHIO U COOMPAaHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa M YIJIEKHCIOTO
rasa);

® TPOBOJWTH PEAKIIMH, MOATBEPXKJAIONINE KaueCTBEHHBIH COCTAaB PA3JIMYHBIX BEIIECTB: PAcIO3HABAThH
OTBITHBIM TYTEM XJIOpUA-, OPOMHI-, HOMUA-, KapOoHAT-, (ocdar-, CHINKAT-, Cyab(ar-, THAPOKCUI-
WOHBI, KaTHOHBI aMMOHMS W HMOHBI HM3YyYCHHBIX METaJUIOB, MPUCYTCTBYIOIIHME B BOJHBIX PacTBOpax
HEOpraHMYEeCKHUX BEIIECTB;

® [PUMEHSTH OCHOBHBIC OINEPAI[MM MBICIUTEIBHONW MAEATENbHOCTH — aHalW3 W CHHTE3, CpaBHEHHE,
000011eHre, CUCTEMaTH3al|I0, BhISBICHUE MPUYMHHO-CICICTBEHHBIX CBS3€H — Uil M3Y4YEHHs CBOWCTB
BEILECTB U XUMHYECKHUX PEAKLHUii, ECTeCTBEHHO-HAYYHbIE METO/IbI I03HAHMS — HAOMIOIEHHE, U3MEpPEeHNE,

MOJZIEIIMPOBAHUE, JKCIEPUMEHT (peanbHBIHA u MBICJIEHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmyecTBO yacoB
Ne HaumeHoBaHMe pa3iesioB u JuekTpoHHbIE (LM (pOBbIE)
n/n TeM NMPOrpamMMbl Bcero KonTpobHBIe IlpakTHaeckne o0pa3oBareibHbIe Pecypchl
padoTsI padoThbI
Paznea 1. IllepBoHayajbHbIe XUMHYECKHE OHSATHSA
Xumusi — BakHast 00J1aCTh
11 €CTECTBO3HAHMS U 5 5 bubmuoreka [IOK
' NPaKTUYECKOH JIeATeTbHOCTH https://m.edsoo.ru/7f41837¢c
yeaoBeKa
12 BemecTBa u xuMudeckue 15 1 bubauorexa IIOK
' peakIuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasnen 2. Baxkneililiue npeacTaBuTe1d HEOPraHM4eCKNX BeleCTB
21 Bosnyx. Kucnopon. Ilonstue 6 bubauorexa IIOK
' 00 oKcHax https://m.edsoo.ru/7f41837¢
29 Bonopon.ITonsitue o kucinorax 2 1 bubnnorexa [IOK
' 1 CONsAX https://m.edsoo.ru/7f41837¢c
73 Bona. Pacteopsl. [Tonsitre 06 5 1 1 bubmoreka IIOK
' OCHOBaHHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 1 1 | bubmuoreka [IOK
' HEOPTaHMYECKUX COETMHEHHU https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30
Pasznea 3. [lepuonuyeckuii 3akon u [lepuognueckas cucrema xummnuyeckux daemMenToB J[. U. Mennaesneesa. CTpoeHune aToMOB.
Xumuyeckasi cBsi3b. OKHCIUTETbHO-BOCCTAHOBHTEIbHbIE PeaAKIINH
el I Bumorea 10K
. HOINYECKast CHCTEM
pHOA https://m.edsoo.ru/7f41837¢
XUMHYECKHX AeMeHToB [l. 1.
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MemnneneeBa. CTpoeHue aroma

XUMHYECKAS CBI3b.

ITPOIT'PAMME

3.2 OKHCIUTETBHO- 8 buommorexa IIOK
https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHTEIILHBIC PEAKITUN
Hroro no pazneny 15 Bubmmorexa HOK
https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 Brbmmorexa IOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KVIACC

KosinyecTBo yacoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHMe pa3iesioB U TeM (undposbie)
) NMPOrpamMmbl Bcero KonTpoasasie | Hpaxrirdeckn o0pa3oBare/ibHbIE
padoTsbI e padoThbI pecypeb
Pazjes 1. BemecTBo M1 XUuMHMYeCKHe peakum
- 5 . bu6nuorexa HOK
1.1 OBTOPCHHE H YIIYDICHIE SHAHHH 5 1 https://m.edsoo.ru/74
OCHOBHBIX pa3JeloB Kypca 8 kiacca
1a636
o bubmuoreka [IOK
12 CHOBHBIE gaKOH;;\:IiI;II{,I%CTH XUMHUYECKHUX 4 https://m.edsoo.ru/7f4
12636
5 bubaunorexa IIOK
1.3 /ICKTPOTIMTHHCCKA THCCOUHATIIA, 8 1 1 https://m.edsoo.ru/7{4
XUMHUUYECKHE PEaKIK B pacTBOpax
12636
Hroro no pazneny 17
Pa3znen 2. HemeTasIbl H HX COeIMHEHHS
06 bu6mmoreka [JOK
2.1 Hiasd XapaKTePHCTITRA XHMITICCKIX 4 1 https://m.edsoo.ru/7{4
anemMeHTOoB VIIA-rpynmsl. I'anorenst
12636
OO1m1ast XxapaKTepUCTUKAa XMMUYECKHX bubmuorexa LIOK
2.2 snemenToB VIA-rpynmnsl. Cepa u eé 6 https://m.edsoo.ru/7{4
COEINHEHUA 12636
OOm1ast XxapaKTepUCTUKAa XMMUYECKHX Bubmuoreka LIOK
2.3 snemenToB VA-rpymnisl. A3oT, ocdop u ux 7 1 https://m.edsoo.ru/7{4
COEINHEHUSA 12636
24 OO6m1ast XxapaKTepUCTUKA XUMHUYECKHIX 2 | ) bu6mmoreka [IOK
: sneMeHToB IVA-rpynmsl. Yiiepon u https://m.edsoo.ru/7f4
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KPEMHUU U UX COCIMHEHUS 1a636
Hroro no pazneny 25
Pa3zjien 3. MeTajibl M UX COeTUHEHUS
bu6mmoreka IIOK
3.1 OO6111e CcBOICTBA METAILIOB 4 https://m.edsoo.ru/7f4
12636
bubmuoreka [IOK
3.2 Bakreiire MeTauIbl U UX COSTUHEHHUS 16 1 https://m.edsoo.ru/714
1a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpy:kamomas cpeaa
bubaunorexa IIOK
4.1 BelecTsa 1 MaTepyabl B )KU3HH YETOBEKA 3 https://m.edsoo.ru/74
12636
Hroro no pazneny 3
bubmmoteka IIOK
PesepBHOE BpeMs 3 https://m.edsoo.ru/7{4
12636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'’PAMME 68 4
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YUYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
MHPOLOECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIUIS1 YAEHUKA

» Xumus, 8 knacc/ Pyasuruc I'E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO
«M3narenscTBO «lIpocBemenne»

» Xumus, 9 kimace/ Pymsutuc [LE., ®enpaman @.I., AknponepHoe 00IIeCTBO
«3narenbcTBO «lIpocBenienune

Xumus, 8 knacc/ I'abpuensn O.C., OctpoymoB WN.I'., Cnaakos C.A.,
Ax1monepHoe obmectBo «M3narensctBo «IIpocBerienue»

* Xumus, 9 kiacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnagkos C.A.,

AKHI/IOHepHOG O6HIGCTBO «I/I3I[aT€J'II>CTBO «HpOCBeHleHI/IG»

METOJIUYECKUE MATEPUAJIBI JIVISI YUYUTEJISA
[rpex U.A.
MeTtoauueckoe nocodbue no xumuu: 8 knacc: Kk yueonuky [.E.
Pynzutuca, ®@.I'. ®enpamana "Xumus.9 kinacc" ®I'OC, 2017.- 35
C.

VY4eOHUKY ¢ TPUIIOKEHUEM Ha JIEKTPOHHOM Hocutene. 8, 9, 10(6a30Bbiit
ypoBeHb), 11(0a30BbIii ypoBeHb) kiacchl. ABTOphl: Pynsutuc I'E., ®enpaman
O.I.

Pabouune teTpanu. 8, 9 knaccel. ABtop: ['abpycesa H. .
3ajauHUK C «ITOMOIIMHUKOMY. 8-9 knacchl, 10-11 kmaccel. ABTopsl: I'apa H.H.,

I'a6pycesa H.H.
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Junaktuueckue mMatepuaisl. 8-9 knaccol. ABTop: Panenxuii A.M.
Hunaktuueckue Mmarepuainsl. 10-11 knaccel. ABrop: Pageukuii A.M.
[Toco6us nst yautens. 8, 9, 10(6a30Bb1it ypoBeHb), 11(0a30BbIi YPOBEHD)

kiaccel. ABrop: I'apa H.H.

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET
bu6mmoreka [IOK
https://m.edsoo.ru/

DNeKTpOHHOE MPHIOKEHHE K yaeOHnKY Xumusi. Heopranmueckast xumus. 8
Kiacc: yue0. aisg obmieobpasonar. yupexaenuit / I.E. Pynzutuc, ®©.I. ®enpamaH.
— M.: [IpocBemenue, 2013.

DNEKTPOHHOE MPUJIOKEHHUE K yueOHUKY Xumus. Heoprannueckast XuMus.
Opranudeckas xumus. 9 kiace: yue6. ais obmieooOpasonar. yupexaenuii / IE.
Pym3utuc, ®@.I. ®enpaman. — M.: [IpocBemenue, 2013.

https://resh.edu.ru/subject/29/
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Jluct cornacoBaHus k gokymeHTy Ne 17 ot 08.09.2024
Wuuumatop cornacosanus: MycuHa .M. OQupektop
CornacoBanune nHnyumnposaro: 08.09.2024 22:18

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Mycuna .M. 08.09.2024 - 22:18
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