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MHOACHUTEJIBHASA 3ATINCKA

[IporpamMMa mo XMMHM Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUs COCTaBICHA HA OCHOBE TPeOOBaHUI K pe3ylbTaTaM OCBOEHHsI OCHOBHOHM 00pa3oBaTeNbHON
MporpaMMbl OCHOBHOTO 00mero obpasoBanus, mpenctaBieHHsix B @PI'OC OO0, a Taxke Ha ocHOBe (elaepanbHON pabodell mporpaMMbl BOCTIUTAHUS U C YUETOM
KOHIIETIINH MTPETofaBaHus yaeOHOTo nmpeaMeTa « XuMus» B 00pa30BaTeIbHBIX Opranm3anuiax Poccuiickoit @enepanun.

[IporpammMa no XxumMuu Ja€T NpeACTaBICHUE O LEJIX, 00Liel cTpaTeruu 00y4yeHHs, BOCHUTAHUS U Pa3BUTUS OO0YUAIOLIMXCS CPeiCTBAMU y4eOHOro IpeaMera,
yCcTaHaBIMBAeT 00s13aTeIbHOE MIPEIMETHOE COICpPKaHKe, MPelyCMaTpUBAET paclpeielieHUe ero 1o KiiaccaM M CTPYKTYPHUpOBaHHE IO pa3fesiaM M TeMaM IporpaMMbl 110
XMMUH, OIpEeAEsieT KOJMYECTBEHHBIE W KAauEeCTBEHHBIC XaPAKTEPUCTUKH COAEP)KAHMS, PEKOMEHIYEMYIO IOCIEJOBATEIBHOCTh HM3YYEHUS XUMHH C Y4ETOM
MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, JIOTMKH Y4€OHOTO IpOIecca, BO3PACTHBIX OCOOCHHOCTEH O0Y4aroLIuXcsi, ONpPEAEsieT BO3MOKHOCTH IpeaMeTa A
peanuzanuu TpeOOBaHWI K pe3ylbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs, a TaKKe TPeOOBaHHH K
pe3yibpTaTamM OOydYeHHs XMMHM Ha ypOBHE IeNiel M3ydeHHsI MpeiMeTa M OCHOBHBIX BHJOB YyUeOHO-TIO3HABATENLHOW AEATENILHOCTH OOYHYaIOMIerocsi M0 OCBOCHHUIO
y4e0HOTO CoMlepKaHusl.

3HaHUe XMMHUH CIIY>KUT OCHOBOH Aiisi QOpMHUpPOBAaHUS MHUPOBO33PEHHs 00YYAIOMIErocs, €ro MpeACTaBICHUI 0 MaTepHaIbHOM €IWHCTBE MHUPA, BaXXHYIO POJb
urparoT (GopMHpyeMble XUMHEH MPENICTaBICHUS O B3aMMOIPEBPAIICHUSIX DHEPTHH U 00 IBOJIONMHU BEUIECTB B MPHUPOZE, O MYTSIX pEIICHHs TI00adbHBIX MpobieM
YCTOWYHMBOTO Pa3BUTHA YEIIOBEUECTBA — CHIPHEBOW, YJHEPTETUIECKOH, MUIIEBON M SKOJIOTHYECKON 0€301MacHOCTH, MPOOIIEM 3IpaBOOXPAHEHHSI.

N3yuenue xumuu:

CIOCOOCTBYET pealin3aliii BO3MOKHOCTEH ISl caMOpa3BUTHA U (POPMUPOBAHHUS KYJIbTYPBI IMYHOCTH, €€ 001 U (YyHKIMOHAIEHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHHE MBIIUICHHS W TBOPYECKMX CIOCOOHOCTEH OO0y4YalolmIMXCsl, HABBIKOB HMX CAMOCTOSTENBHOW Yy4eOHOW JesITeNbHOCTH,
9KCHEPUMEHTAIIBHBIX U HCCIIEA0BATEIbCKUX YMEHHUI, HEOOXOOUMBIX KaK B [IOBCEJHEBHOM )KU3HHU, TaK U B IPOPECCHOHANBHON AEATENbHOCTH;

3HAaKOMHT CO CIEIU(UKON HAYyYHOTO MBIIIICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3MIAJa HA €AMHCTBO MPHPOIBI M YEJOBEKa, SBISIETCS OTBETCTBEHHBIM
3TaroM B JOPMHPOBAHHUH €CTECTBEHHO-HAYYHON IPAMOTHOCTH O0OYYaIOIINXCS

croco0cTByeT (GOPMUPOBAHMIO IIEGHHOCTHOI'O OTHOILICHMS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPHUPOAE, K YEJIOBEKY, BHOCUT CBOH BKJIAJ B 3KOJIOTHYECKOE
o0Opa3oBaHre 00y4arOIIHXCS.

JaHHbple HampaBiieHHsS B OOYYeHHM XUMHH OOECIeUMBAIOTCS CHEUMPUKONW CcoJepKaHUs Y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS IeAarorHyecKu
a/lanTUPOBAHHBIM OTpaskeHHEeM 0a30BOM HayKH XMMHUH Ha ONPEACTIEHHOM dTare e€ pa3BUTHI.

Kypc xumun Ha ypoBHE OCHOBHOrO 00IIEro oOpa3oBaHHs OPHEHTHPOBAH HAa OCBOCHHE OOYYAIOLIMMMCS CHCTEMbl NEPBOHAYAIBHBIX MOHATHUI XMMUHU, OCHOB
HEOPraHUYECKOW XMMHMH U HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX MOHATHIA OpraHNYeCKON XUMHH.

CTpyKTypa copepikaHusl MPOTrpaMMbl IO XUMHUH C(OPMHPOBAHA HA OCHOBE CHCTEMHOIO TMoaxoja K e€ m3ydeHuro. ColepkaHHe CKIIQIbIBACTCS U3 CHUCTEMBI
MOHATHH O XMMHUYECKOM 3JIEMEHTE M BEUIECTBE M CHCTEMbl HNOHATHHA O XMMHUYECKOW peakumu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO NPUHLIUITY
MOCJIEZI0BATEILHOTO PA3BUTHUS 3HAHHUM HA OCHOBE TEOPETHUECKUX MPEICTABICHUN Pa3HOTO YPOBHA:

— aTOMHO-MOJIEKYJISIPHOTO YIEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnyeckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHS O CTPOESHUH aTOMa U XUMUYECKOMU CBS3H;

— TPEACTaBIEHUI 00 AMEKTPOTUTHYECKON JUCCOIIMAIINY BEIIECTB B PACTBOPAX.

Teoperuueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE AMITUPUYECKU MOTYUYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBHO OT OAHOTO YPOBHS K
JpyTroMy, BBIONHSISA (YHKUNMH OOBSCHEHUS U IPOTHO3UPOBAHUS CBOUCTB, CTPOCHUS K BO3MOXKHOCTEH MPAKTUUECKOTO IPUMEHEHUS 1 TIOJTyUYSHHS U3y4aeMbIX BEILECTB.

OcBoeHre MPOrpaMMbl 10 XUMHH CHOCOOCTBYeT (DOPMHUPOBAHHWIO MPEACTABICHHS O XMMHUYECKOW COCTAaBIISIONICH HAYYHOW KApTHHBI MHUpa B JIOTHKE e
CHUCTEMHOM IPUPOBI, IEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAHHIO M METO/IaM IMTO3HAHU B Hayke. M3ydeHrne XuMUH MPOUCXOIUT C PUBJIEUEHHUEM 3HAHUI U3 paHee
W3yYCHHBIX Y4eOHBIX peaMeToB: «OKpykatouuii Mup», «buosnorus. 5-7 xnacce» n «®dusnka. 7 Kmaccy.

[Mpn w3ydyeHHH XHMHHM MPOMCXOIUT (OpMHpOBaHHE 3HAHMH OCHOB XHMHYCCKOH HAayKH KaK OOJAacTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTHYECKON
JeSITENIbHOCTH 4€JI0BEKa U KaK OJHOIO U3 KOMIOHEHTOB MUPOBOM KyJIbTyphl. 3ajaua y4eOHOro peaMera COCTOUT B (POPMHUPOBAHUU CUCTEMBI X UMHUUECKUX 3HAHUH —



BaXHEHINX (DaKTOB, MOHATHIA, 32aKOHOB U TEOPETUYCCKUX TOJOXKCHHM, JOCTYIMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOrO XapakTepa, s3blKa HAyKH, B MPUOOIICHUH K
HAYYHBIM METOJIaM TIO3HAHWUSI TIPU W3YYSHHUU BEUIECTB H XUMHUYECKHX PEaKIni, B (OPMUPOBAHUN U PA3BUTHHU MMO3HABATEILHBIX YMEHHUH W MX NMPUMCHEHUH B y4eOHO-
MO3HABaTENFHON M y4yeOHO-UCCIIeI0BATEILCKOM ACATEIFHOCTH, OCBOCHUH MPaBUII O€30MacHOro 0OpalleHus ¢ BEIECTBAMHU B TOBCEHEBHOW YKHU3HU.

[Ipu u3y4eHnn XMMHUM Ha YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHusl BaXKHOE 3HAUCHHE IPUOOPENN TaKue 11T , KakK:

— (opMHpOBaHUE MHTEIUIEKTYaIbHO Pa3BUTON JTMYHOCTH, TOTOBOM K CaMOOOPA30BaHUIO, COTPYTHHUYECTBY, CAMOCTOSATEILHOMY MPHHSATHIO PEIICHHUHA, CIOCOOHO
aIafTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHSM JKU3HHU;

— HaIpaBJICHHOCTh OOYYEHHs] Ha CHCTEeMAaTHYECKOE NPHUOOLICHHE O0YYalOUIMXCsl K CaMOCTOSTEIBHON MMO3HABATENbHOW AEATENILHOCTH, HAYYHBIM METOJaM
Mo3HaHUs, (HOPMHUPYIONIMM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K XHUMUH;

— o0ecrniedyeHue YCIOBUH, CIIOCOOCTBYIONIUX MPHOOPETECHUIO OOYYArOIIMMUCS OIBITa Pa3HOOOpa3HOW MEeATENFHOCTH, MO3HAHWS M CAMOIIO3HAHUSA, KIFOYEBBIX
HAaBBIKOB (KITIOYEBBIX KOMITCTCHIINHN ), UMEIOINX YHUBEPCAILHOE 3HAYCHHE JJIs1 PA3JIMYHBIX BUIOB JIEATEIHLHOCTH;

— ¢opmupoBanue o0mIeH GYHKINOHAIFHON M €CTECTBEHHO-HayYHOH TPAMOTHOCTH, B TOM YHCJIE YMEHUH OOBSCHATH U OLICHUBATH SIBJICHUS OKPY)KAIOILIETO MUDA,
WCTIONB3Ys 3HAHUS H OTIBIT, MMOJTyYCHHBIC TIPY H3YYCHUH XUMUU, TPUMEHSITh UX TPH PEIICHUU MPOOJIEM B MOBCEAHECBHOW JKU3HU U TPYJOBO# NESITENBHOCTH;

— (hopMHUpOBaHUE Yy 00YYAIOIINXCS TYMaHUCTUUYCCKUX OTHONICHHUH, TOHMMAHUS ICHHOCTU XMMUYCCKUX 3HAHUH )1 BRIPAOOTKH SKOJIOTMYECKU 1EJISCO00Pa3HOTro
MOBEJICHUS B OBITY U TPYAOBOM ACSATENLHOCTH B IIEIISIX COXPAHEHUS CBOETO 37I0POBBS U OKPYKAFOIIEH MPUPOAHON Cpebl;

— pa3BUTHE MOTHBAIMU K 00YUYCHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE YCBOCHUSI OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY PO WIS U HAPABICHHOCTH JAbHEHIIIEro 00yYeHMsI.

OO11ee YUCIIO YacoB, OTBENEHHBIX IS U3yUCHHUS XMMHH Ha YPOBHE OCHOBHOIO 00Iiero oOpa3oBanus, coctapiseT 136 yacos: B 8 kiiacce — 68 yacoB (2 yaca B
Hezelo), B 9 kinacce — 68 dacoB (2 yaca B HEZICIIO).

COJAEP/)KAHUE OBYYEHMUSA

8 KIIACC

IlepBoHayabHBbIE XUMUYECKUE MIOHSTHS

[Ipeamer xumun. Poias XuUMuH B ’KU3HU YeJIOBEKa. XUMUS B CHCTeME HayK. Temna u BemecTBa. GU3NYECKre CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHAE BEIIECTB.
[lonsiTre o MeToax mo3HaHus B XUMUU. YncThle BemecTBa U cMecH. CIIocoOBI pa3/ielieHns CMeCei.

ATOMBI U MOJIEKYJIbl. XUMUUECKHE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThIE U CIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuueckast popmyiia. BaleHTHOCTh aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH TOCTOSHCTBA cocTaBa BemlecTB. OTHOCUTEIbHAST aToOMHast Macca. OTHOCHUTENbHAs
MOJIEKYJIsSIpHas Macca. MaccoBast 101l XUMHUYECKOT0 JIEMEHTa B COETUHEHNH.

KonmuectBo BemecTBa. Monb. MonspHas macca. B3auMocBsi3b KONMHMYECTBAa, MAacChl M 4YHCIa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuérel mo Qopmymam
XUMHUYECKHX COCIMHECHUM.

dusnueckre ¥ XUMUYCCKUE SBJICHUS. XHUMUYECKas peakius U e€ mpu3Haku. 3aKOH COXPaHEHHs MacChl BellecTB. XUMUYeckue ypaBHeHus. Kitaccudukarms
XUMHYECKUX PEAKIUi (COSTMHEHHUS, PAa3IIOKEHUS, 3aMeIeHHs, 0OMEHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMHYECKOH IMOCYIOW, MpaBwiiaMi paboThl B JIAOOpAaTOPUU U MPUEMaMH OOpallieHHs ¢ JIa00paTOPHBIM 000pYIOBaHUEM, U3yUCHHE U OIMHCAHUC
(hm3UYeCKUX CBOMCTB 0Opa3llOB HEOPTaHUYECKHX BEINECTB, HAONIONEeHUE (U3NUEeCKuX (IUIaBJICHHE BOCKA, TasHUE IJIbJ]a, paCTHpPaHHE caxapa B CTYIKE, KUIICHUE H
KOHJICHCAITUSI BOJIBI) M XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHE MeNa C KUCIOTOHN) sSIBIICHUH, HAOIIOJCHHE W OIUCAHHE
MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peaknuil (pa3ioXeHHe caxapa, B3aMMOJEHCTBHE CEPHOW KHCIIOTHI C XJIOPHIOM Oapws, pasnoxeHnue ruapokcuna meau (1) mpu
HarpeBaHUH, B3aUMOJICHCTBHE JKejie3a ¢ pactBopoM coiu meau (I1), n3ydeHnue crnocoOOB passiesieHUs] CMECe: ¢ TOMOIIBI0 MarHuTa, (GUILTPOBAHKE, BhIIAPHMBAHUE,
JTUCTHJUIANNS, XpoMaTorpadus, MpOBEIeHUE OYKCTKU IOBAPEHHOM COJIM, HAOIIOJICHUE W OIMCAHHWE PE3YJIbTATOB IMPOBEJCHUS OIBITA, WUTIOCTPUPYIOMIETO 3aKOH
COXpPaHEHHS MacChl, CO3aHNE MOJIeNIeH MOJIEKYJ (ITapOCTEP>KHEBBIX).

Ba:kuejinmue npeacraBuTe 1 HEOPraHUYeCKUX BellecTB



Bo3nyx — cmeck ra3oB. CocraB Bo3nyxa. Kuciopoa — aneMeHT 1 mpocToe BemecTBo. HaxoxaeHune kucnopoaa B Ipupoe, GU3HUECKHe U XUMUYECKHE CBOUCTBA
(peaxumu ropenns). Okcuzpl. [Ipumenenne kucnopona. CriocoOBI MOMydeHUsT KHCIOpoaa B J1ab0paTOpul M MPOMBIIUIEHHOCTH. KpyroBopoT KuCiIopoaa B IpUPOAE.
O30H — ayuI0TpOITHAS MOAM(UKAIIHS KHCIOPOIa.

TemnoBoii 3¢ (eKT XUMUYECKON peaknu, TePMOXUMHUUECKUE YPaBHEHUS, 9K30- U SHIOTEPMUUECKUE PeaKUH. TOIUIMBO: Yroib U MeTaH. 3arps3sHeHUE BO3IyXa,
YCHIIEHUE TAPHUKOBOTO A eKTa, pa3pylIeHre 030HOBOTO CIIOSI.

Bogopon — snemeHnt m mpocTtoe BemecTBo. Haxoknenwe Bomopoja B Ipupoje, (pu3Mdeckne W XMMHYECKHEe CBOWCTBA, MPHUMEHEHHE, CIIOCOOBI IMOITydeHHs.
Kucnots! u conu.

Monspaslit 006EM Ta30B. PacU&THI 110 XUMHYECKUM YPaBHEHUSM.

®dusuyeckre CBOKMCTBa BOJIbl. Boja kak pactBoputelnb. PacTBopbl. HachllieHHbIE M HEHACKIIIIEHHBIE PACTBOPHI. PacTBOpUMOCTD BelecTB B BoJie. MaccoBast 40
BEIIECTBA B pacTBOpe. XUMHUECKHE CBoicTBa Boabl. OcHoBaHMA. Poib pacTBOpOB B MpHUPOAE M B )KM3HM 4eloBeka. KpyroBopoT BOABI B HpHUpOJE. 3arps3HEHHE
MpUPOJHBIX BoJ. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Knaccudukammss Heopranmdecknx coemuHeHmid. Oxkcunpl. Krmaccudukamust OKcumoB: coiieoOpasyromiue (OCHOBHBIE, KHCIOTHBIE, aM(pOTEpHBIE) W
HeconeoOpasytomue. Homenknatypa okcugoB. @uznveckne U XMMHUUECKUE CBOWCTBA OKCHIIOB. [lomyueHne oKkcHI0B.

OcHoBanus. Kinaccudukanys ocHOBaHMIL: MENOYM U HEPACTBOPUMBIC OCHOBaHUs. HoMeHk1aTypa ocHOBaHMA. DU3NUECKHE U XMMUYCCKUE CBOMCTBA OCHOBAHHIA.
[Tonyyenue OCHOBaHUI.

Kucnoter. Knaccudukammst kucmor. Homenknatypa kucnor. dusmueckne u XUMHUYECKHE CBOWCTBA KUCIOT. Psnm aktuBHOocTH MeramuioB H. H. bekeroma.
[Tony4yenue Kucnor.

Conu. Homenknarypa comneil. @usndeckue 1 XuMU4eckre cBoiicTBa cosnell. [lonydenue conen.

I'eneTnueckas CBs3b MEXKIY KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUI.

Xumuueckuii IKcnepumenm.

KauecTBEHHOE OIpeNeIeHne COJIEpKaHUsl KUCIOpOAa B BO3MyXe, MOJy4YeHHE, COOMpaHWe, paclo3HaBaHWE U HM3y4YeHHE CBOWCTB KHCJIOPOAA, HAOIIO/EeHHE
B3aMIMOJICMCTBUS BEIIECTB C KUCIOPOAOM W YCIIOBHUSI BO3SHHKHOBEHHUS W IPEKpaIlleHUs TopeHus (moxapa), O3HAKOMJIEHHE C 00pa3lamMi OKCHIIOB W OIHCAaHHE WX
CBOWCTB, TONydeHHe, coOHMpaHWe, paclio3HaBaHWE W H3ydeHHE CBOWCTB BojaoOpoAa (ropeHme), B3amMojielcTBHEe Bogopona c¢ okcumoMm wmemu (1) (Bo3moxHO
WCTIOJNIb30BaHUE BUEOMATEPUANIOB), HaOMIO/leHHe 00pa3lloB BEIIECTB KOJIWYECTBOM | MOJIb, MCCIEJOBaHHUE OCOOCHHOCTEH PpACTBOPEHMsS BEIIECTB C Pa3IHMYHON
PacTBOPUMOCTBIO, MPHUTOTOBJICHWE PACTBOPOB C OIpPENelIEHHON MacCOBOHM J0Jeil pacTBOPEHHOTO BEIIECTBAa, B3aWMOJEHCTBHE BOJIBI C MeTallaMu (HaTpuem u
KaJbIiueM) (BO3MOYKHO HCITONIb30BaHUE BHICOMATEPHAIIOB), HCCIIEIOBaHNE 00Pa3I[0B HEOPTAaHMUYECKUX BEIECTB PA3IUYHBIX KIIACCOB, HAOMIOCHIE N3MEHEHHS OKPACKH
WHAMKAaTOPOB B PAacTBOpax KHCIOT M IIeNoded, u3ydeHue B3ammojeiictBus okcuaa menu (ll) ¢ pacTBopoM cepHOil KHCIOTHI, KHCIOT C MeTallJlaMH, PEaKIIHi
HeHTpanu3alyy, NoJydeHHe HepacTBOPUMBIX OCHOBAHWH, BBHITECHEHHE OJHOTO MeTajula APYTUM M3 pacTBOpa COJIM, PEIIEHHE SKCIEPHUMEHTANbHBIX 3a]ad M0 TeMe
«BaxHeilue Ki1accbl HEOPraHUYECKUX COCTUHEHUI.

Ilepuoguyecknii 3axkon u Ilepuoamueckasi cucrema xumudeckux 3jemeHTOB JI. M. MenaeneeBa. CTpoeHne aTomMoB. XHMHYECKasi CBA3b.
OKHCIAUTETHHO-BOCCTAHOBUTEIbHbIE PeaKIINU

[lepBble TONBITKH KIacCUPUKALNNA XUMAYECKUX 3JIeMEeHTOB. [IoHATHE 0 TPyNMIax CXOAHBIX JIEMEHTOB (IIEJIOYHBIE W LIETIOYHO3EMENIbHbIE METaUIbl, TaJOreHbI,
WHEPTHBIE ra3bl). JIEeMEHTHI, KOTOphIe 00pa3yioT aM(pOTEpHBIE OKCHIBI U THIPOKCHIBL.

[lepnogmueckuit 3akoH. Ilepmommueckas cuctema xummudeckux oiemeHToB JI. W. MenneneeBa. KopoTkomepuomHas u UIMHHONEpPHOIHAS (HOPMBI
[lepuoanueckoil cucreMsl xumuueckux anneMeHToB Jl. Y. Menneneesa. Ilepuoas! u rpynnsl. @U3NYECKHI CMBICH MOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIBI
JJIEMEHTA.

Crpoenne aromoB. CocraB aTtoMHBIX saep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000049eK aTOMOB MEpBhIX 20 XMMHUYECKHUX 3IIEMEHTOB
ITepunonnueckoii cuctemsl J1. 1. MenaeneeBa. XapakTepucTUKa XMMUYECKOTO 3JIEMEHTA 110 €ro nosioxkeHuto B Ilepuoauyeckoii cucreme J1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMSI pailyca aTOMOB XUMHUYECKUX JIEMEHTOB, METAJUINYECKUX U HEMETAIIIMYECKUX CBOMCTB I10 TPYIIIaM U IEPHOAAM.

3nauenne [lepnomnueckoro 3akoHa U lleprogmdecKkoil CHCTEMBI XUMHUYECKUX DJIEMEHTOB IS pa3BUTHSA Hayku W mpaktukw. JI. Y. MenuaemeeB — y4&HBIA U
FPAKJAHUH.



Xumuueckas cBs3b. KoBaneHTHas (TIOJSpHAS U HEMOJISIPHAS) CBA3b. DJICKTPOOTPUILIATEIILHOCTh XUMHUYECKUX DJIEMEHTOB. MIOHHAs CBSI3b.

Cremnenb okucieHns. OKHCITUTEIHPHO-BOCCTAHOBUTEIBHEIE peakiTiu. [Iporecchl OKUCIeHNS B BoccTaHOBICHH. OKUCIUTEH U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm.

M3y4YeHHE OOpaslloB BEIISCTB METAJIOB U HEMETAJUIOB, B3aUMOJICHCTBHE THUIPOKCHAA IIMHKA C PACTBOpPAaMHM KHUCJIOT M IejIouYel, MPOBEACHHE OIIBITOB,
WJUTIOCTPUPYIOMIUX MTPAMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pPeaKkinii (TOpeHne, peakluy pa3oKeHHs, COSTHHEHVIS).

Mescnpeomemnule ceazu

Peanuzarus MeXIIpeIMETHBIX CBSI3EH NPY M3YYCHUU XMMHUHU B 8 KIIACCE OCYIISCTBISAETCS Yepe3 UCTIOIb30BAaHUE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TIOHSATHUH, TaK
Y TIOHSATHUH, ABISIONINXCS CHCTEMHBIMH IS OTJENIbHBIX TPEAMETOB €CTeCTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: HAy4YHBIA (pakT, TUNOTE3a, TEOpHWs, 3aKOH, aHAW3, CHHTE3, KiIacCH(pHUKamus, NepUOIUIHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICITUPOBAHNE, U3MEPECHUE, MOJICITh, SIBIICHUE.

dusuka: MaTepus, aToM, ICKTPOH, MPOTOH, HEHTPOH, MOH, HYKJIIUJ, HU30TOIbI, PAAHOAKTUBHOCTh, MOJICKYJIA, DIICKTPUUSCKUHN 3apsijl, BEUIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, ra3, (GU3NYeCKie BETNYMNHBL, €AMHULIEI H3MEPEHHS, KOCMOC, TIaHeTHl, 3BE361, CoIHIIe.

Buonorust: poTocunTes, npixanue, ounochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIIbl, TOPHBIEC ITOPO/IBI, MOJIE3HbIC HCKOTIAEMBIC, TOTLUTUBO, BOJHBIC PECYPCHI.

IMJIAHUPYEMBIE PE3YJBTATHBI OCBOEHHUS ITPOTPAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUSI IMPOrpaMMbl OCHOBHOTO 00IEro oOpa3oBaHMsl JOCTUTAIOTCS B XoJle OOy4YeHHsS XUMHHM B CIUHCTBE y4deOHOW W
BOCIIMTATENBHON NEATENBHOCTH B COOTBETCTBUU C TPAaJUIMOHHBIMH POCCHHCKHMH COLMOKYJIBTYPHBIMH H JTYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH, NPHHATHIMH B
o0lecTBe MpaBUIaMU U HOPMaMU MOBEAEHHS U CIOCOOCTBYIOT IIpoLieccaM CaMOINIO3HAHMSI, CAMOPA3BUTHUS U COLMATU3ALUH 00YJaOIIUXCSl.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAOT FOTOBHOCTH O0YYAIOIIUXCS PYKOBOJCTBOBATHCSI CUCTEMOW MO3UTHBHBIX IICHHOCTHBIX OPUEHTAIMH W PACHIMPEHUE OIBITa
JESTENLHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHMSI:

LICHHOCTHOIO OTHOILUEHUSI K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY W HAYYHOMY HACIEIUIO, TIOHMMAaHHs 3HAYEHUS XMMHUYECKOH HAYKHM B XKU3HH
COBPEMEHHOI0 00IIecTBa, CIIOCOOHOCTU BIAaAETh IOCTOBEpHOW HMH(pOpMauuedl O NEepeloBBIX AOCTMKEHUSX M OTKPBITHAX MHUPOBOM W OTCYECTBEHHOH XHMMHU,
3aWHTEPECOBAaHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOHCTBE MUpPa 1 OOLIECTBa;

2) rPa:KIaHCKOT0 BOCIIUTAHUS:

MPEJCTaBICHUS] O COIHMAIBHBIX HOPMAax M TpaBWJIaX MEXKIUYHOCTHBIX OTHOIICHHH B KOJUJICKTHBE, KOMMYHHKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH, Y4eOHOMCCIIeI0BaTEIbCKOW, TBOPUECKOW M JIPYTrUX BHIAX NESITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HONW COBMECTHOM NEATENBHOCTH NPH BBHIITOJHEHUH
y4eOHBIX, [TO3HABATENILHBIX 3a][a4, BBIMOJIHEHHA XUMHUYECKHX SKCIIEPUMEHTOB, CO3JIaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHHMMAHHIO U B3aMMOIIOMOIIH B
MpolIecce 3TOW y4eOHO! JesITeTbHOCTH, TOTOBHOCTH OIIEHWBATH CBOE MOBEACHNE U TIOCTYIIKH CBOMX TOBAPHUIIEH C IMO3WITNH HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM
OCO3HAaHUS MOCIEICTBUI TOCTYKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUS

MHPOBO33PEHUYECKHUE IIPEICTABIICHUS O BELIECTBE U XUMUUYECKON PEAKIINU, COOTBETCTBYIOLIUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIOIINE OCHOBY
JUI TIOHUMaHUS CYIIHOCTH HAyYHOH KapTHHBI MHUpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA NMPUPOABI, B3aUMOCBA3AX YEJIOBEKA C MPUPOTHOMN
CPEJIoi, O POJIM XMMHH B IO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

M03HaBaTeNbHbIE MOTHBHI, HAIlPABJIIEHHBIE Ha TOJYYEHHE HOBBIX 3HAHWH MO XMMHH, HEOOXOAWMBIE Ui OOBACHEHHS HAONIOMAaeMBIX IPOIECCOB M SIBICHUM,
MMO3HaBaTEeNbHOM, MH(POPMALIMOHHON U YNTATENFCKON KyJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSATENBHON pabOTHI ¢ yueOHBIMH TEKCTaMH, CIIPABOYHOM JUTEPaTypoOH,
JOCTYIHBIMH TEXHUUECKUMHU CPEICTBAMH HMH(POPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpec K O0yUYEHHIO U TO3HAHMIO, JIF0O03HATEIBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMOOOpPa30BAaHUIO, IPOEKTHON U UCCIIEIOBATEIBCKON NESITENbHOCTH, K
OCO3HAaHHOMY BBIOOpY HalpaBJI€HHOCTU M YPOBHS OOY4EHUS B JaJbHEHUIIEM;



4) opMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3I0POBBIO, YCTAHOBKH Ha 3I0OPOBBIA 00pa3 KU3HU, OCO3HAHWE TTOCIEICTBHIA U HETIPHUITHE
BpPEIHBIX MPHUBBIYEK (YMOTPEOICHUs] ajJKOrojs, HApKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOJNIOACHUS MpaBui OE30MacHOCTH NpH OOpaIleHHMH C XUMHYECKHUMU
BEIIECTBAaMH B OBITY U peaslbHOH JKU3HH;

5) Tpy10BOro BOCIIUTAHUSA:

HWHTEpEC K MPaKTUIeCKOMY M3y4eHHIO mpodeccuii u Tpyna pasTudHOTO poja, YBaKEHHE K TPYAYy W pe3yibTaTaM TPYIOBOW NEATEIHHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUsI TPEIMETHBIX 3HAHUH 10 XUMHUH, OCO3HAHHBIH BEIOOP MHIMBHUIYaJIbHOMN TPaeKTOPHH MPOIOIDKEHHs 00pa30BaHMs € YIETOM JIMYHOCTHBIX HHTEPECOB
M CTIOCOOHOCTH K XMUMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIeITHOW MpoeCCHOHANIBHON AESITETFHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHHI, TOTOBHOCTH
aJIanTHPOBATHCS B Mpo(eccCHoHaIbHOMN Cperie;

6) 9K0JIOrHYeCcKOro BOCIIUTAHMS:

9KOJIOTHUYECKH IIeIeco00pa3Hoe OTHOLICHHE K MPHUPOJE KaKk MCTOYHHMKY XKM3HM Ha 3emile, OCHOBE €€ CYyIIECTBOBAaHMWS, NMOHMMaHUE LIEHHOCTH 30pPOBOTO U
Oe3omacHOro oOpasa XU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PH3MYECKOMY W TICHXHYECKOMY 3I0OPOBBIO, OCO3HAHWE IIEHHOCTH COOIIOJCHHS IMPaBUII
0e30macHOro MOBEACHUS MPH PadOTE C BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YIPOKAIOIIUX 3JOPOBBIO M KHU3HU JIIOJIEH;

CHOCO6HOCTI/I IMPUMCHATH 3HAaHUS, ITOJYYaCMbIC IIPHU U3YUCHUU XUMHHU, TJIA PCIICHUA 3a1a4d, CBA3AHHBIX C Opr)i(aIOIHCﬁ HpHpOILHOﬁ CPCHOﬁ, JJIA ITOBBIIICHUA
YPOBHS SKOJIOTHYECKON KYJIBTYPhI, OCO3HAHUSA TJI00ATFHOTO XapaKTepa dKOJOTHUECKUX MPOOIeM U IyTel WX PelIeHHs MOCPEICTBOM METOJOB X UMHUH, IKOJIOTHIECKOTO
MBIIUICHAS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMIO3HABATENHHON, KOMMYHHUKAaTUBHOW U CONMATBHOMN MPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe MeTampenMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBbIE IJisi (JOPMUPOBAHMS MHPOBO33PCHHUSI OOILICHAYYHBIE MOHITHS (3aKOH, TEOPHS, MPUHIIMIL,
TUrnoTes3a, (hakt, cucremMa, MpoIiece, IKCIEPUMEHT U APYToe.), KOTOPBIE UCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YI€OHBIX MPEeIMETaxX W MO3BOJISIOT HA OCHOBE 3HAHUM
W3 9THX NpeaAMETOB (HOPMHUPOBATH NPEACTABICHHE O IIEIOCTHON Hay4YHOU KapTHHE MHpPa, U YHUBEpCANbHbIC yuyeOHbIe AeHCTBYS (1T03HAaBaTeIbHbIE, KOMMYHUKATHBHBIE,
pEryIsSTHBHBIC), KOTOPbIE 00eCIeYHBAIOT (OPMUPOBAHNE TOTOBHOCTH K CAMOCTOSATEIILHOMY TUIAHUPOBAHUIO M OCYILIECTBIICHUIO YIEOHOH JIeITeTbHOCTH.

IHo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

bBa3oBble Jjoruyeckue aeiicTBUs:

YMC€HUA HCIIOJIB30BaATH HpI/IéMBI JIOTUYECKOT'O MBIIJICHUA IIPU OCBOCHUH 3HAHUH: PacCKpbIBaTb CMBICII XUMHYCECKUX MMOHATHH (BI)I,JZ[GJ'IHTI) X XapaKTCPHBIC
MPU3HAKYU, YCTAHABIMBATH B3aWMOCBS3b C JAPYTUMH MOHSITHAMH), UCTIOIH30BATh TIOHATHUS IS OOBSICHEHHS OTIENbHBIX (PAKTOB W SBJICHHIA, BHIOUPATH OCHOBAHUS U
KpUTEPUH JUIA KIaCCU(PUKAIUN XUMAYECKUX BEIECTB U XUMHUYECKUX PEaKIuii, yCTaHABIMBATH MPUYHHHO-CIIC/ICTBEHHBIE CBS3H MEXAY OOBEKTaMU W3YYEHUSs, CTPOHUTD
JIOTUYECCKUEC PACCYKIACHUA (I/IHIlyKTI/IBHI)Ie, JACAYKTHUBHEBIC, I10 aHaIIOI‘I/II/I), J€JI1aTh BBIBOJAbBI U 3aKJIIFOUCHU A,

YMCHUC MNPUMEHATH B IIPOLCCCC ITIO3HAHUSA ITOHATUA (Hpe):[MeTHBIe u MeTaHpeI[MeTHI)Ie), CHUMBOJIMYECKUEC (3HaKOBI)Ie) MOA€CIN, HCIOJB3YEMBIC B XHWMUU,
MPeoOpa3oBLIBATh HIMPOKO IMPHMEHSEMbIE B XUMHH MOJEIbHBIE MPEICTABICHUS — XMUMHYECKWH 3HAK (CHMBOJ 3J€MEHTa), XuMHUeckas (opMylla U ypaBHEHHE
XUMHYECKOUN PCaKkiun — Mpyu pCIICHUU y‘Ie6HO-HO3HaBaTe.HBHBIX 3ajgad, C y‘IéTOM 9TUX MOJACIIbHBIX Hpe):[CTaBJ'IeHI/Iﬁ BBIABJIATE U XapaKTCPHU30BaTh CYIIECTBCHHBLIC
IIPpU3HAKU H3Yy4YaCMbIX 00BEKTOB — XHMHUYECKUX BEUICCTB N XUMHUYCCKUX peaKuHﬁ, BBISIBJIATH O6IIII/IG 3aKOHOMEPHOCTH, NPUYUHHO-CIICACTBCHHBIC CBA3U U
MPOTUBOPEYMS B U3y4aEeMBbIX MPOIIeCCaxX U SIBICHUSX.

ba3oBble uccienoBaTe/IbCKUE AeHCTBUS:

YMEHHUE HCIIOJIb30BaTh IMOCTABJICHHBIC BOIIPOCHI B KAYE€CTBE MHCTPYMCHTA IO3HAHUSA, a TAKXKE B Ka4YE€CTBC OCHOBBI JJId (1)0pMI/IpOBaHI/I$I THUIIOTE3EI IO IPOBEPKE
MPaBUIIBHOCTH BBICKA3bIBAEMBIX CY>KICHUMN;

nproOpeTeHue OIbITa 10 IJIAHKPOBAHHIO, OPTAaHU3ALMH U IPOBEICHUIO YUEHHUECKUX KCIIEPUMEHTOB, YMEHHE HA0II0AaTh 32 XOJJOM IPOLIECcca, CAMOCTOSTEIBHO
MPOTHO3MPOBAThH €ro Pe3yNbTar, GopMyIHpoBaTh 00OOIIEHHSI M BBIBOJBI 0 pe3ysibTaTaM MPOBEAEHHOTO OIBITA, UCCIENIOBAHUS, COCTABIATh OTYET O MPOJIEIaHHON
pabore.

Pabota ¢ undopmanueii:



yMEHUE BBIOMpaTh, aHAIM3UPOBATh W HMHTEPHPETHPOBATH MH(POPMAIHMIO Pa3IMYHBIX BHIOB M (OPM MPENCTABICHHS, MOIYYaeMYIO0 M3 Pa3HBIX HMCTOUYHHKOB
(Hay4HO-TIOMyJIsIpHAsl JIUTEpaTypa XWMHYECKOTO COJIEp)KaHUs, CIpaBOYHBIE MMOcoOms, pecypchl HHTepHeTa), KPUTHYECKH OIEHWBATh MPOTHBOPEYMBYIO U
HEIOCTOBEPHYIO HH(OPMAIIUIO;
yMEHHUE IPUMEHSTH Pa3IUdHbIe METOIBI U 3aIPOCHI MTPU TIOUCKE B 0TOOpe MHPOPMAIMK U COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAMMBIX IS BBIIOTHEHHS YUEOHBIX
Y TI03HABaTEeNBHBIX 3a7[ad ONPEeNEHHOTO THIA, MPUOOpETeHHE OmbITa B 00JACTH HCIIONB30BaHUS HH(POPMANMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIaJeHHE
KyJTbTYpOil aKTHBHOTO WCHOJB30BAHMS PA3IMYHBIX TIOMCKOBBIX CHCTEM, CAMOCTOSATEIBHO BBIOMPATh ONTUMAIBHYIO (OpMy IMIpencTaBieHus WHOOpMAUU |
WIUTIOCTPUPOBATH pelllaeMble 3a7auil HECIOKHBIMHI CXEMaMHt, IdarpaMMaMH, APYTUMHU GpopMaMu rpaduKy U UX KOMOHMHAITUSIMH;
YMEHHE HCIOIh30BaTh M aHAIM3UPOBATH B IMpollecce y4eOHON M HCCIeNOBATEIhCKOW AEATETHPHOCTH WHPOPMAIHIO O BIMSHUW TPOMBIIIIICHHOCTH, CEIbCKOTO
XO035MICTBa U TPAHCIIOPTA HAa COCTOSIHUE OKPY’KAIOIIEH IPUPOAHON CPENIbI.
KoMMyHnkaTHBHBIe YHUBepCAJIbHbIE y4eOHbIe 1eliCTBUSA:
YMEHUs 3a/1aBaTh BOIMPOCH (B XOAe Ouanora W (WiM) AWCKYCCHH) MO CYIIECTBY OOCYXIAaeMOH TeMbl, (QOpMYyIHpPOBATh CBOU MPEIJIOKEHHS OTHOCHUTEIBHO
BBIIIOJIHEHUS NIPEJIOKECHHON 3a/1a4H;
YMEHHS TNPEeACTaBIATh IMOJyUYeHHbIE PEe3yJNbTaThl MO3HABATENbHOW AEATENHHOCTH B YCTHBIX M IHCHMEHHBIX TEKCTax; JeNlaTh IMPE3eHTALUI0 pe3ysIbTaTOB
BBITTOJIHEHHSI XUMUYECKOTO SKCIIEPUMEHTA (J1a00paTOpHOTO OIBITA, 1a00PaTOPHOI pabOoThI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MIPOCKTA);
yMeHHsI y9e0HOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM ITO3HABATENFHON W WMCCIENOBATENHCKON JNESTENFHOCTH TIPU PENICHWH BO3HHUKAFOIINX
mpo0JieM Ha OCHOBE yu€Ta OOIIUX MHTEPECOB M COTIIACOBAHMS IMTO3UINH (00CYKIeHUs,, 0OOMEH MHEHUSMH, «MO3TOBEIE IITYPMBI», KOOPINHAIIHSI COBMECTHBIX JICHCTBUH,
oIpeeNicHHE KPUTEPUEB IO OIIEHKE Ka4eCTBa BHIITOTHEHHOW PabOTHI U APYyTHE).
PeryasiTuBHbBICe yHHBepcaJbHbIE y4eOHbIe AelCTBUA:
YMEHHE CaMOCTOSTENFHO OMPEAEIATh IENH MeATeNbHOCTH, TUIAHUPOBaTh, OCYIIECTBIATH, KOHTPOIMPOBATH M IPH HEOOXOTUMOCTH KOPPEKTHPOBATH CBOIO
JeSTeILHOCTh, BBIOMpaTh HaubOoyiee 3((QEKTHBHBIC CHOCOOBI PElICHUS YYCOHBIX W ITO3HABATEJBHBIX 3aJla4, CAMOCTOSTEIILHO COCTaBJISATh WIH KOPPEKTHPOBATH
MPEIOKEHHBIH allTOPUTM JCHCTBHIA NPH BBITIOIHEHUH 33/IaHUI ¢ Y4ETOM TIONyYeHHS HOBBIX 3HAHWH 00 M3y4aeMbIX OOBEKTaxX — BEIECTBAX M PEAKIIMSX, OLIEHUBATH
COOTBETCTBHE MOIYYEHHOTO pe3yibTaTa 3asiBJICHHOM LIEJIH, YMEHUE UCIIOJIB30BAaTh U aHAJU3UPOBATh KOHTEKCTHI, IPEeAaracMble B yCIIOBUU 3aJJaHUN.
NPEIMETHBIE PE3YJIbTATBI
B cocTaBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOSHHIO 0053aTENFHOTO COJIEpKaHUs, YCTAHOBJIEHHOTO JNaHHOHW (enepaibHOil pabodell mporpaMMoi, BBIIEISIOT:
OCBOEHHBIC O0YUAIOIIMMHUCS HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JIeHCTBHIA, cienn(UIecKue st MPeIMETHON 00IacT « XUMUS», BUBI IEATEIBHOCTH TI0 ITOJTYISHUIO
HOBOT'O 3HAaHWS, €TO UHTEPIIPETAIINH, IPEOOPA30BAHUIO M IPUMEHEHHUIO B PA3IMYHBIX YUSOHBIX U HOBBIX CUTYAIUSIX.
K koHIty 00ydeHus B 8 Kjiacce npeiMeTHbIC Pe3y/IbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y O0YUAFOIIUXCS YMCHHIA:
®  DPACKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHATHIA: aTOM, MOJIEKYJla, XUMHUUYECKUI 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (OIHOPOIHAS
U HEOJHOPOAHAsA), BAJEHTHOCTb, OTHOCHUTENIbHAs aTOMHas W MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJIIpHas Macca, MaccoBas oI
XUMHYECKOTO 3JIEMEHTa B COeIMHEHUH, MOJISIPHBIN 00BEM, OKCHJI, KACIOTa, OCHOBAHHUE, COIb, IJIEKTPOOTPHUIIATEIIEHOCTD, CTETIEHb OKHCIICHISI, XUMHYECKast
peaknus, KiaccuuKaius peakiui: peakiMyd COSJAWHEHHUs, PEaKIMW pPasIoKEHUs, Peakluh 3aMEelICHUs, peakiuun OOMeHa, dK30- M JHIOTEPMUYECKHE
peaknuy, TeIioBod 3QQeKT peaknuu, sapo aroMa, JIEKTPOHHBIA CIIOW aTtoma, aToMHas OpOUTaj b, PajUyC aroMa, XUMHUYECKas CBsi3b, IMOJSPHAS W
HETOJApHAas KOBaJICHTHAs! CBS3b, HOHHAS CBSI3b, MOH, KATHOH, aHWOH, PACTBOP, MAaccOBas J10JIsl BellecTBa (MIPOLIEHTHAs KOHLIEHTPAIKsl) B PaCTBOPE;
®  JUIIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUYECKUX ITOHATHH U IPUMEHSATH 3TH MOHATHS IIPH OMMCAHNU BEIIECTB U MX MPEBPAILLECHU;
®  HCIOJB30BAaTh XUMHUYECKYIO CHMBOJIUKY JJISl COCTaBJICHHUS (POPMYJT BELIECTB M YPAaBHEHUH XUMHUYECKHUX PEaKIINN;
®  ONpeAessITh BaJCHTHOCTb aTOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHHAX, CTETIEHb OKHCJICHHUS 3JIEMEHTOB B OMHApHBIX COCAMHEHHSX, NMPHHAIJIECKHOCTD
BEIIECTB K ONpeACIEHHOMY KJlacCy COSMHEHUH 10 popMyiaM, BUA XMMUYECKOH CBS3M (KOBAJICHTHASI M HOHHAs) B HEOPTaHNYECKUX COSAMHEHMSIX;

e packpeiBath cMmbici llepuonnueckoro 3akona J[. M. MenjaeneeBa: N€MOHCTPUPOBATH MOHUMAHUE MEPUOJAUYECKON 3aBUCHUMOCTH CBOWMCTB XUMHUYECKHUX
3JIEMEHTOB OT WX ToJoxeHusa B llepnonndeckoll cucteme, 3aKOHOB COXPAHEHHWS MAcCChl BEIECTB, MIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHUS,
3aK0Ha ABOrafpo;



ONMCHIBATh U XapakTepu3oBaTh TaOnuuHyio (opmy Illeproandeckoil cHCTEMBl XMMHUYECKHX DJIEMEHTOB: pa3iMyarh MOHITUS «rjiaBHas moxarpymmna (A-
rpynmna)» u «nobounas noarpymnmna (b-rpynma)», Mansle u OOJbIINE MEPUOIBI, COOTHOCUTH 0003HAUCHHS, KOTOphle uMeroTcsi B Tabiuue «[lepuoamueckast
cucTeMa XMMHUUYecKHX deMeHToB Jl. 1. MenneneeBay ¢ 4HCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB M 3apsia sapa,
o0I11Iee YUCIIOo ANIEKTPOHOB U paclpeieieHUe UX MO AIIEKTPOHHBIM CIIOSM);

KJ1accu(UIMPOBATh XUMHUUECKUE 3JIEMEHTHI, HEOPraHUUECKUE BEIECTBA, XUMHUYECKUE peaKiu (10 YKCIY U COCTaBy yYacCTBYIOIIMX B PEAKLUH BEILECTB, MO
TerioBomy 3¢ dekry);

XapaKTepH30BaTh (OMHUCHIBATH) OOIINE XUMIYECKHAE CBOWCTBA BENIECTB PA3IMYHbIX KJIACCOB, TIOATBEPIKAAsk ONMCAHNE IPUMEPaMU MOJICKYJISIPHBIX YpaBHEHHH
COOTBETCTBYIOIINX XHMHUYECKUX PEAKIIHH;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX Ka4ECTBEHHOTO COCTaBa, BO3MOXKHOCTH NMPOTEKAHMS XMMHUYECKHUX IPEBPALICHUH B Pa3IMIHBIX
YCIIOBHSAX;

BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JOJI0 XMMHUUYECKOTO 3JIEMEHTa MO (hopMylie COEAUHEHUS, MacCOBYIO
JIOJTFO BEIIECTBA B PACTBOPE, IPOBOANUTH PACUETHI [0 YPABHEHUIO XUMHUYECKOH peaKIny;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICTHTEIBHON AEATEIBHOCTH — aHAJIM3 U CHHTE3, CPaBHEHHE, 0000IIeHNE, CHCTEMaTH3aIHIO, KITACCH(HKALINIO, BEISIBICHHE
NPUYUHHO-CIICICTBEHHBIX CBSI3eH — JUIA M3YYEHHs CBOWMCTB BEIECTB M XMMUYECKUX PEaKIHii, eCTEeCTBEHHO-HAYYHBIC METOJbI IMO3HAHHUS — HAOJIO/ICHHE,
U3MEpEeHUEe, MOJICIIUPOBAHIE, SKCIIEPUMEHT (PeasTbHbI i MBICIICHHBIN );

CIIEZIOBATh MPaBUJIaM IOJE30BAHUS XUMHUECKOW TTOCYI0N U 1a00paTOpHBIM 000PYIOBaHUEM, a TAKXKe MPaBUIaM OOpalIeHHUs C BEIIECTBAMU B COOTBETCTBHU
C MHCTPYKIUSMH TI0 BBIOJIHEHUIO JAa0OPATOPHBIX XMMUYECKUX OIBITOB IO TOJIYYCHHIO M COOMPAHHUIO ra3000pa3HBIX BEIIECTB (BOIOPOJA M KHUCIOpOJa),
MPUTOTOBJICHUIO PAaCTBOPOB C OMpPEACIEHHONW MAacCOBOW J0JIell pacTBOPEHHOrO BEIIECTBA, MJIAHUPOBATH M MPOBOAMTH XUMHYECKHE JKCIIEPUMEHTHI MO
Paclo3HaBaHUIO PACTBOPOB IIEI0UYEH U KUCIOT ¢ TOMOIIBI0 HHINKATOPOB (JIakMmyc, peHondTanenH, METHIOPAHK U IpyTHe).

TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

Ne HaumeHoBaHue pa3ieioB U TeM KosmnuecTBo yacoB JyekTpoHHbIE (HUPPOBBIE)
n/n NMPOrpamMMbI Bcero KonTpoJibHbIe IIpakTHyeckue o0pa3oBaTe/ibHbIE Pecypchbl
padoThI padoThI
Pasznea 1. IllepBoHayaibHble XUMHYECKHE OHATHUSA

11 XuMusi — BaKHas 00J1acTh 5 0 2 bubmuorexa [JOK
€CTECTBO3HAHMUS U IPAKTHYECKOU https://m.edsoo.ru/7f41837c
JIeSITEIbHOCTH YeJIOBEKa

1.2 BemecTBa u xumuyeckue 15 1 0 bubnuorexa [JOK
peakuuu https://m.edso0.ru/7f41837c

HToro no pazneny 20
Paspnen 2. BaxkHeilume npeacraBuTe/ M HEOPraHMYEeCKUX BELeCTB

2.1 Boznyx. Kucnopon. [Toustue 06 6 0 0 bubnmnorexa [JOK
OKCHJaX https://m.edsoo.ru/7f41837¢c

2.2 Bonopon.Ilonstue o kucnorax u 8 0 1 bubnmoreka [JOK
COJISIX https://m.edsoo.ru/7f41837c
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2.3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnmuorexa [JOK
OCHOBAaHMSX https://m.edsoo0.ru/7f41837c
2.4 OCHOBHBIE KJ1acChl 11 1 1 bubnuorexa [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo0.ru/7f41837c
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeneeBa. CTpoeHne aToMoOB. XUMHYECKas
cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIUHN

3.1 [Tepuoanueckuii 3aKoH U 7 0 0 bubnmoreka [JOK
[Tepuonuueckas cucrema https://m.edsoo.ru/7f41837c
XUMHUYECKUX dieMeHToR /1. 1.

Menpeneena. CTpoeHue aroma

3.2 XUMUYeCKas CBS3b. 8 1 0 bubmmoreka [JOK
OkucnauTenbHo- https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIHHBIC PEAKIIHH

Wtoro no pazneny 15 bubnnorexa [HOK
https://m.edso0.ru/7f41837c

PesepBHOE Bpems 3 0 0 bubmmoreka [JOK
https://m.edsoo0.ru/7f41837c

OBUIEE KOJIMYECTBO YACOB 110 68 4 6

IMPOI'PAMME
IMOYPOYHOE IIVIAHUPOBAHHE 8 KJIACC
KosnuecTBo yacos DJIeKTPOHHbIE

Ne HMara uugposbie

w/n Tema ypoka Beero KOﬁHTpOJ‘IbeIe HpﬁaKanecKne w3ydeHus 06pA3OBATEILHbIC

padoThI padoThI pecypesI

1 [Ipenmer xumuu. Poias XuMuM B 5KU3HU 1 0 0 bu6mmorexa [IOK

yenoBeka. Tena u BelecTna. 04.09.2024  https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
2 TIoHSTHE 0 METO/IAX TO3HAHMS B XHMHH. 1 0 0 05.09.2024  https://m.edsoo.ru/ff0d227e
IIpakTnyeckas padora Ne 1 «IlpaBuia

3 paboThl B J1a00paATOPHHU M IPHEMBI 1 0 1 bubnmnoreka [JOK
o0pameHus ¢ J1a60paTOPHBIM 11.09.2024  https://m.edsoo.ru/ff0d23dc
000py10BaHUEM.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

Yucrele BemecTBa U cmecu. CriocoObl

bubmuorexa [JOK

4 pazzieNieHus: CMeceH. 12.09.2024  https://m.edsoo.ru/ff0d26ca
;| Momsceas berade? Przeronie Bnsmorea 10K
pHMEp P 18.09.2024  https://m.edsoo.ru/ff0d28c8
COJTH)».
6 ATOMBI U MOJICKYJIBI bubmnorexa LIOK
' 19.09.2024  https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE 3TIEMEHTbI. 3HAKU (CUMBOJIBI) bubnmoreka [JOK
XUMHUYECKUX IJIEMEHTOB. 25.09.2024 = https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClI0KHBIE BEIIECTBA bubmmorexa LIOK
' 26.09.2024 = https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE bubmnorexa LIOK
' 02.10.2024  https://m.edsoo.ru/ff0d2d50
10 Xnvuscoran hopuyaa. Barcwmocts atoos BuGimorera LIOK
pMyJa. 03.10.2024  https://m.edsoo.ru/ffod2eae
XUMHUYECKHUX 3JIEMEHTOB.
11 OTtHocuTenbHAs aTOMHAs Macca. bubnnorexa [HOK
OTHOCHUTENBHAS MOJIEKYJISIPHAs Macca. 09.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XHMHAYECKOr0 3JISMEHTa B bu6mmoreka [JOK
COECIUHEHHH. 10.10.2024  https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BemecTBa. Mosb. MosnsipHast bubnuotexa [JOK
Mmacca. 16.10.2024  https://m.edsoo.ru/ff0d5230
14 DOU3nIeCKre U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XuUMHUEcKas peaKius. 17.10.2024  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycia0BUS IPOTEKAHUSI XUMHUUECKHUX bubnuoreka [IOK
peakiuii. 23.10.2024  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnuotexa [JOK
XUMHYECKUE YPABHECHHUSI. 24.10.2024  https://m.edsoo.ru/ff0d3b88
17 Brrunciaenus KoIM4yecTBa, MacChl BEIIECTBA MO bubmuorexa [JOK
YPaBHEHUSM XUMHYECKHUX PEAKIIUH. 06.11.2024  https://m.edsoo.ru/ff0d5708
K o
18 (cosmmmmna, pastomenn, saverns BuGiorera LIOK
8 P » SAMCLICHITL, 07.11.2024  https://m.edsoo.ru/ff0d3f34
oOMeHa).
19 M. B. JIoMOHOCOB — y4€HBIM-3HIIUKIIONEUCT. bubnuoreka [IOK
O0001IeHre 1 cUCTeEMaTH3alus 3HAHUIA. 13.11.2024  https://m.edsoo.ru/ff0d40c4
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KonTpoabHas padora Nel mo teme

bubmuorexa [JOK

20 «Bewmecrea 1 XMuMHYECKHE PeaKLHH» 14.11.2024  https://m.edsoo.ru/ff0d4290
B — . .
2 Kucnopon sneven n npoctoe metteorso uGiorera LIOK
Oson POA p H ' 20.11.2024  https://m.edsoo.ru/ff0d448e
q) .
22 ncnopona (peaiumn owicreru, roperte) u6orea LIOK
po/a peart » TOP ' 21.11.2024 @ https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcHax.
23 CriocoOslI MoTydeHust KUCIOPO/ia B JIA0OpaTOpUu bubnnoreka [HOK
Y IIPOMBINUIEHHOCTH. [IpruMeHenune kuciaopoaa 27.11.2024  https://m.edsoo.ru/ff0d497a
24 momrmie  epmoxRMHEORON ypamHEI, 2K50- uGorera LIOK
P P ’ 28.11.2024  https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIUSIX.
o5 TornuBo (HedTh, Yroiab 1 MeTaH). 3arps3HeHne bubnnoreka [JOK
BO3/lyXa, CIIOCOOBI €r0 MPeI0TBPALCHUS 04.12.2024 | https://m.edsoo.ru/ff0d4c4a
26 grl;f:;: TE::;?ZHCI:)%?JOT:HJ:i i::g;oen:e a bubmorexa LIOK
Y 1P poia, 05.12.2024  https://m.edsoo.ru/ff0d4ae?
U3y4eHHe ero CBOiCTBY.
27 Boxopon — s51eMeHT U IIpOCTOE BELECTBO. bubnnoreka [JOK
Haxosxxnenue B nmpupoje. 11.12.2024  https://m.edsoo.ru/ff0d4ddo
28 dusnyueckne 1 XMMUIECKHE CBOMCTBA BOJAOPO/IA. bubnmnoreka [JOK
[IpumeHeHnue BosiopoJa. 12.12.2024  https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHe 0 KMCTOTAX U COJAX bubmorexa [JOK
' 18.12.2024  https://m.edsoo.ru/ff0d50d2
30 CriocoOblI ostyyeHust BOAOPO/ia B J1abOpaTopuu bubmorexa LIOK
' 19.12.2024  https://m.edsoo.ru/ff0d4ddO0
II 0 4
3 llonyuenme n covmpanne noropora Bu6miorera LIOK
y oMp AOPOAR, 25.12.2024  https://m.edsoo.ru/ff0d4f42
U3y4eHHUe ero CBOiCTB»
N N bubnmoreka [JOK
32 Moapretii 00bEm ra3os. 3akon Asorazpo. 26.12.2024  https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KOTHMUECTBA BEIIECTBA
33 ras3a 1o ero U3BeCTHOMY KOJIMYECTBY BEIIECTBA Eubmorexa LOK
i 09.01.2025  https://m.edsoo.ru/ff0d55a0
I 00bEMY
34 Brruncnenus 00bEMOB Ta30B M0 ypaBHEHUIO bubnmoreka [JOK
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peaKIiK Ha OCHOBE 3aKOHA 00BEMHBIX 15.01.2025  https://m.edsoo.ru/ff0d5708
OTHOIIIEHUI ra30B
35 dusnueckre 1 XMMUYECKHE CBOMCTBA BOJIbI bubmnorexa LIOK
16.01.2025  https://m.edsoo.ru/ff0d587a
. bubmuorexa [JOK
36 CocraB ocHoBanuii. [Tonstre 06 nHAMKaTOpaxX 22.01.2025  https://m.edsoo.ru/f0d59e2
B .H
37 H:If;c;a;eplfljgseop::fgj bl al(\:/;);cuczljsljlle :_)/IJ'IH buGmnorexa LIOK
PacTBOpEL. A 23.01.2025 https://m.eds0o.ru/ff0d5b40
BEILIECTBA B pacTBOPE
I oora Ne §
3 lpurotonicune pactaopon ¢ onpereaéumoii Bubmnorexa LIOK
N . e 24.01.2025 @ https://m.edsoo.ru/ff0d5eba
MAacCOBOIi 10J1ell pacTBOPEHHOT0 BelIeCTBA»
39 KounrpoJubHas padora Ne2 mo teme 30.01.2025 bubnuorexa [JOK
«Kucaopoa. Bonopoa. Boxa» T https://m.edsoo.ru/ff0d6342
40 Oxcupl: cocTaB, KIacCUPUKALIUS, bu6mmoreka [IOK
HOMEHKJIaTypa 05.02.2025  https://m.edsoo.ru/ff0d664e
a1 [TonyyeHnue u XuMHUUYECKUE CBOMCTBA bubnnorexa [HOK
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHUIOB 06.02.2025  https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa 12.02.2025  https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHUYECKHE CBOMCTBA OCHOBaHUM bubmorexa LOK
13.02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bubnuotexa [JOK
HOMEHKJIATypa 19.02.2025  https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa LIOK
20.02.2025  https://m.edsoo.ru/ffOdfee2
16 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnuotexa [JOK
MOJTYYCHUS, XHMHUYECKUE CBOMCTBA 26.02.2025  https://m.edsoo.ru/00ad9474
IIpakTuyeckas padora Ne 6. Pemienue
47 JIKCIEPUMEHTAJBHBIX 32/1a4 110 TeMe bubnnoreka [JOK
«OcHOBHBIE KJIacChl HEOPraHMYECKHUX 27.02.2025  https://m.edsoo.ru/00ad9b7c
CcOeIMHEeHU»
48 I'eneTnyeckas cBs3b MEXKY Ki1accamu bubnnorexa [JOK
HEOPraHWYECKUX COCAMHEHUN 05.03.2025 | https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATHU3aIUs 3HAHUI bu6mmorexa [{OK
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06.03.2025  https://m.edsoo.ru/00ad9ch?2
KonrTpoJuanHnas padora Ne3 mo reme
50 "OCH?)BHLIC KJFaCCLI HEOPraHU4eCcKHX bubanorexa [IOK
1y 12.03.2025  https://m.edsoo.ru/00ad9ela
coeIMHEeHUu
[1epBbie ONBITKY KiIacCUMUKALINA XUMUYECKUX
ol anepMeHTOB. [Tonsitue o rp%)/nnag CXOJTHBIX bubmiorexa LTOK
13.03.2025 | https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
Ilepnomuueckuii 3axkoH u Ileprnoanueckas
52 CI/I(EFCMI; XUMHYECKUX 3HeMeETo§ A" bubmiorexa LTOK
T 19.03.2025 | https://m.edsoo.ru/00ada52c
Menneneesa
bubmuorexa [JOK
53 Hepuoet, rpymmet, noarpymms: 20.03.2025 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX sIZIEP. bubnuorexa [JOK
W3oromsl 02.04.2025  https://m.edsoo.ru/00ada342
CrpoeHue 3IEKTPOHHBIX 000JI0YEK aTOMO
55 Z)J'IepMeHTOB HepI/Ipqu/IquKOﬁ cuctemsl /1. 11/31. Bubmzorexa LIOK
03.04.2025 | https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepruCcTHKAa XUMUYECKOT0 DJIEMEHTA [0 €ro
56 noﬁomermo B [lepnoanueckoii cucreme J[. ' bubmorexa LOK
T 09.04.2025 |  https://m.edsoo.ru/00ada824
Menneneena
3xauenne Ilepromgnueckoro 3axoHa st
57 pa3BUTHS HayI:I)(I/I IfI[ npaktuku. J[. U li[/[eHI[eneeB brbmiorexa LIOK
- v 10.04.2025 | https://m.edsoo.ru/00ada96e
— YY€HBIH, TTearor U TpakIaHuH
DNEKTPOOTPULIATEFHOCT ATOMOB ec
58 3neMeII{)T0B/p BIcIepoccnﬁCKaﬂ npOBe;;/Iql\f{P; - brbmiorexa LIOK
16.04.2025 | https://m.edsoo.ru/00adaab8
paborta
bu6mmorexa [IOK
59 Vonnas xumiueckas CBAsk 17.04.2025  https://m.edsoo.ru/00adac34
bubmuorexa [JOK
60 KoBanenTnas nonspuas Xumueckas Casish 23.04.2025 | https://m.edsoo.ru/00adaab8
6l KoBasieHTHast HemomsipHasi XUMUYECKasi CBSI3b brbmiorexa [IOK
24.04.2025 | https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Creneny okucieHus 30.04.2025  https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH bubmmoreka [IOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

07.05.2025  https://m.edso0.ru/00adb076
64 OKucnuTeny U BOCCTAaHOBUTEIIH 1 buGmnorexa LIOK
08.05.2025  https://m.edsoo.ru/00adb076
65 KonTtpouabnas padéora Ne4 no reme 1 bubnuoreka [IOK
«CTtpoeHue aToma. XuUMH4YeCKasi CBSI3b)» 14.05.2025  https://m.edsoo.ru/00adb486
66 O600611eHre U cucTeMaTu3alus 3HaHu| 10 1 bubnmoreka [JOK
Kypcy 8 kiacca. 15.05.2025  https://m.edsoo.ru/00adb33c
. bubmuorexa [JOK
67 O6obmierHe 1 CHCTEMATH3AMS 3HAHKHA . 21.05.2025 @ https://m.edsoo.ru/00ad9ch2
. bubmuorexa [JOK
68 OGobmieHHe 1 CHCTEMATH3AIMS SHAHNI . 22.05.2025  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

INPOI'PAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJ151 YHEHUKA
» Xumus: 8-1 kacc: 0a30BBIN yPOBEHb: YUEOHHK; 5-¢ u3anue, nepepadborannoe, 8 kinacce/ ['abpuensa O.C., Octpoymos W.I'., Cnaaxos C.A. AKIInoHEpHOE OOIIECTBO
«M3natennctBo «IIpocemenne»

Xumus. 8 kinacc. ba3oBeiil ypoBeHb. YueOHUK
T'abpuensu O.C., Octpoymos U.I'., Cnagkos C.A.

METOAUYECKUE MATEPHUAJIBI JIJIS1 YUUTEJISA
Xumus. 8-9 knaccel. ba3oBbiii ypoBeHb. Metonudeckoe nocodue k yueouukam O. C. 'abpuensua, U. I'. Octpoymona, C. A. Ciankosa.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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