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[NHOACHUTEJIBHA A 3ATIMCKA

[Iporpamma 1o XMMHUH Ha YpOBHE OCHOBHOTO O0IIEr0 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIXx B ®PI'OC 00O, a Takxke Ha OCHOBE (herepaibHOM
pabouell mporpaMMbl BOCIIUTaHMS U C Y4ETOM KOHLEHIMM NPENOAABaHUS y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranuzanusx Poccuiickoit denepanmu.

[IporpamMa mo XxuMmMuu [a€T HpeACTaBICHHE O IENAX, oOIiel crpareruu OOy4deHHs,
BOCIIUTAHUSI U Pa3BUTHA OOYYaIOIIMXCS CpPEACTBaMHU YYEOHOTO IpEeaMeTa, YCTaHaBIMBAET
00s13aTesIbHOE MPEAMETHOE COJEpKaHKe, NMPEelyCMaTpPUBAET paclpelieieHue ero mo kKjaccaM U
CTPYKTYpUPOBAHHE I10 pa3fesiaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONPEAEISAET KOIUUECTBEHHbBIE
U KauyeCTBEHHBIC XAapaKTEPUCTHKH COJEP)KAHUSA, PEKOMEHAYEMYIO IOCIIEJOBATEIbHOCTD
U3YYEHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, TOTUKU y4eOHOTO
npoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaroIuxcsl, ONpeaesisieT BO3MOKHOCTH IpeaMeTa JUls
peanu3anuy TpeOOBaHUM K pe3ybTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHOM MpOTrpaMMbl Ha
YpOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAaKKe TpeOOBaHUH K pe3yJbTaTaM 00yUeHUS] XUMHH
Ha YypOBHE LeNeld W3ydeHUs MpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEILHOM
JESATETLHOCTH 00YYarOIIETOCs TI0 OCBOSHUIO YIEOHOTO COJIEP KAHMUS.

3HaHUE XUMUH CIYKHUT OCHOBOU JUIs POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IPEICTaBICHUH O MaTEpUAIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTIX
pemieHust Ta00anbHBIX MpPOOJEM YCTOHUMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYeCcKoi 6€30MacHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenune xuMuu:

CIOCOOCTBYET peaju3allii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 0011el U (yHKIMOHATIBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEJIbHOM  y4eOHOH  NeATENbHOCTH,  AKCIEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOMW JKHU3HH, TaKk U B
Ipo¢eCCHOHATIBHOM 1eATENbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IUIs/1a HA €JUHCTBO MPHUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAlloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAyYHON TPAMOTHOCTH 00yUaroIINuXCs;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
oOydJaronuxcs.

JlaHHble HampaBiIeHUS B OOYyYEHMHM XUMHH O0ECIEUMBAIOTCS CHeun(UKON coiepKaHus
y4eOHOro mpeaMera, KOTOPbIM SBJISETCS NEeJarorn4eckd aJalTHPOBAaHHBIM OTpak€HHEM
0a30B0i1 HayKH XMMHHU Ha OTpeACIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 0OILIEro oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOEHUE
00yYaromyMUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XMMHUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX MIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa conepkaHHsl NMPOrpaMMbl 0 XUMHUH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noxxona kK e€ m3ydeHuro. ConepkaHue CKIAABIBACTCS U3 CHUCTEMBI IOHATUH O XUMHUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbI 110 IPHUHLHUITY ITOCJIEJOBATEIBHOIO pPa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX MIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4YEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— MPEACTaBICHUH 00 ANEKTPOIUTUUYECKOM TMCCOIMAIINN BEILIECTB B PACTBOPAX.



Teopernueckne 3HaHUS PAcCMATPUBAIOTCA HAa OCHOBE OSMIIMPUYECKH IIOJYyYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEJOBATEILHO OT OJHOTO YpPOBHS K Jpyromy,
BBINOJIHASL (DYHKIMU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHHUS U TOJTYyYEHHS H3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XHMHYECKOW COCTaBJISIIONIEH HAy4YHOW KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
[IEHHOCTHOTO OTHOULICHHUSI K HAyYHOMY 3HAHHMIO M METOJaM IO3HaHUs B Hayke. M3yueHune xumun
OPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW M3 paHee M3YyYEHHBIX YUEOHBIX MPEAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjaccy.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON IEATENBHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KYJIbTYpbl. 3a/ladya y4eOHOro MpeAMeTa COCTOUT B (OPMUPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXHEUIIHMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B
MPHUOOIIEHNN K HaAyYHBIM METO/aM MMO3HAHUS MTPU U3yYCHUH BEIIECTB U XUMHUUYECKUX PEaKIIHii, B
GbopMUPOBAHUM U PAa3BUTHUH I[IO3HABATEJNbHBIX YMEHUH M UX NPUMEHEHUU B Yy4eOHO-
MIO3HABATEILHOM U yueOHO-MCCIIEIOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII 0€3011acHOTO
oOpallieHus ¢ BelIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipu u3ydeHHHM XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpey TaKue IeH, Kak:

— (hopMUpOBaHHE MHTEIUICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaM0O00pa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pPEIIeHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HHU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OOYyJalomuxcs K
CaMOCTOSITENIbHOW ~ TO3HABAaTEIbHOM  JEATENbHOCTH, HAYYHBIM  METO/JaM  IO3HAHMA,
(bOpMHUPYIONIUM MOTHUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEN K XMMUH,

— obecrieueHue YCIOBH, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYarOIIMMUCS OIbITa
pa3HoOOpa3HOW AESITeNbHOCTH, MO3HAHUS U CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JUIs Pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBaHue oOmeH GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPAaMOTHOCTH, B TOM
qrciae YMEHHH OOBSACHATh M OLCHHMBATH SIBJICHUS OKPY)KAIOLIET0 MHpa, MCIOJNB3Ys 3HAHHS U
OMbIT, TOJYYEHHbIE IpPU HU3YUYEHUU XHUMUH, NPUMEHATh HUX IMpPH pEHIeHUH MpodiieM B
IIOBCEHEBHOM KU3HU U TPYIOBOM JEATECIBHOCTH;

— (opmupoBaHue y 00y4yaronuxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUH Ui BBIPAOOTKM 3KOJOTHYECKH IIeIECOO0PAa3HOr0 MOBEACHHS B OBITY H
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpelbl;

— pa3BUTHE MOTUBALUU K 00y4eHHI0, CTOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LEHHOCTEHW, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npod ISl ¥ HAMPABJICHHOCTH JAJIbHEHUIIIETO 00yYeHHUS.

OO1miee 4nciio 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeN0), B 9 kiacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEPXAHUE OBYYEHUA

8 KJIACC

[lepBoHavaIbHBIE XUMUYECKHE TOHATHUSA

IIpenmer xumun. Ponb XUMHUM B KU3HU 4Ye€lOBEeKa. XHMHUS B CHCTeME HayK. Tena u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe coctosiHue BemiecTB. [loHsTHe 0
METO/ax MOo3HaHMs B XUMUU. UncTeie BemecTBa U cMecu. CrocoObl pa3/ieneHus cMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JIE€MEHThl. CHUMBOJIBI XHMHYECKHX 3JIEMEHTOB.
[IpocTeie 1 cnoxHbIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢dopmysna. BaleHTHOCTP aTOMOB XMMHYECKHX OSJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA B COCTMHEHUH.

KonunuectBo BemectBa. Monbs. MosnsipHas macca. B3auMocBsI3p KONIMUYECTBA, MAcChl U
YHclia CTPYKTYPHBIX €AMHHUIL BelecTBa. Pacu€rsl mo popmynam XuMUYECKUX COETUHEHUH.

®usnyeckue M XUMHYECKHE SBICHUSA. XHMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BellecTB. XumMuueckue ypaBHeHus. Kiaccuduxanus XuMuyeckux peaxuuit
(coenMHEHUS, PA3IOKCHHUSI, 3aMEIIICHUS, OOMEHA).

Xumuueckuu 5Kcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW IMOCYIOH, MpaBUiIaMu paboThl B JabopaTopuu U MpUEMaMU
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBAaHHEM, M3YYCHHE M OMUCAaHUE (DPU3NYECKUX CBOKNCTB
00pa3I10B HEOPraHUYECKUX BEIECTB, HAOMIOACHNE (PU3NUECKUX (TUIABJICHUE BOCKA, TASTHHE JIbJA,
pacTHpaHue caxapa B CTyIKe, KUIIEHHE U KOHJACHCAIUs BOJAbI) U XUMUYECKUX (TOpeHHE CBEYH,
IPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOICHCTBHE Mella ¢ KUCIOTON) SABICHU, HaOII0IeHHEe
U ONHCAaHHWE TMPU3HAKOB TMPOTEKaHMS XHUMHUYECKUX peakuuid (pas3iokeHHe caxapa,
B3aUMO/ICIICTBHE CEPHOW KUCIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuna menu (II) mpu
HarpeBaHWM, B3auMOCHCTBUE >kene3a ¢ pacTBopoM coiu menu (II), msydenwe cmocoOoB
pa3feneHuss cCMecel: C TOMOIIbI0 MarHura, (PUIbTpOBAHME, BBIMAPHUBAHME, IUCTHIUIALNA,
xpomaTtorpadus, TpoBeIEeHHWE OUYUCTKH [MOBApPEHHON COJM, HAONIOJACHHE U ONMCAHHE
pe3yJIbTaTOB IPOBEAEHHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAaccChl, CO3JaHUE
MoIeNIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Bakueiiiue npeacTaBUTeIN HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3aeMEHT M IpOCTOE BEIIECTBO.
Haxoxnaenue kucnopona B mpupoje, Gu3nvyeckue U XUMHUYECKUEe CBOMCTBA (peaKIui TOPEHNUs).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHsS] KHUCIOpOAa B JlabopaTopu W
npoMbIIIeHHOCTH. KpyroBopot kucinopona B mpupoze. O30H — autoTporHas MOAU(PHUKAIHS
KHCIIOPOJA.

TennoBoil 3¢p(dexkT XUMHUECKOW peakuuu, TEPMOXUMHUYECKHE YpaBHEHHUS, 3K30- U
SHJIOTEPMHUUYECKHE peakuuu. TOIUMBO: yroiab W MeTaH. 3arpsA3HEHHE BO31yXa, YCHIICHHE
NapHUKOBOTO P QeKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bonopon — »snemMeHT uM mpoctoe BewiecTBO. HaxokaeHue Bogopojga B NPUPOJE,
¢u3nUecKkre 1 XUMHYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI oaydeHus. Kuciors u comu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®usnueckue cpolicTBa BOoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBIIICHHBIE PAcTBOpPHI. PacTBOpHMOCTh BelIeCTB B BOJe. MaccoBasi A0 BEUIECTBAa B
pacTBope. XuMHUecKHue cBoMcTBa BoAbl. OcHOBaHMs. Poilb pacTBOPOB B NMPHUPOAE U B SKU3HHU
yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanmuss nHeopranmueckux coenuuennid. Oxcunpl. Knmaccudukanus OKCHIOB:
cojieoOpa3yromnue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HecosneoOpa3zyromue. Homenknarypa
OKCcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne OKCuaoB.



OcnoBanus. Kiaccudukanuss ocHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHMAL.
Homenknarypa ocHoBaHuil. PuU3MYECKHE M XHUMHUYECKHE CBOMCTBA OCHOBaHWH. [lomydenue
OCHOBAaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECKUE
cBoricTBa kuciot. Psan akruBHnoctu metamioB H. H. bekerosa. [lomyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBoWcTBa cosel. [lomydenue
COJIEH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCITMHEHUM.

Xumuueckuil sxcnepumenm:

KauyeCTBEHHOE OIpeiesieHHue CoJIepKaHusl KHCIopo/ia B BO3yXe, MOIydeHue, cooupaHue,
pacmo3HaBaHME M W3YYEHHE CBOMNCTB KHUCIOpOJa, HAOIIOJIEHHE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpalleHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
oOpa3iilaMu OKCHIOB M ONHUCAaHHE WX CBOWCTB, TONIydYeHHE, COOMpaHUE, paclO3HaBaHUE U
H3y4deHUEe CBOWMCTB Bojaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcumom meam (II)
(BO3MOYKHO HCIIOJIb30BAHKE BHICOMATEPUANIOB), HAOIIOJEHIE 00Pa3I[OB BEIIECTB KOJIMYECTBOM
1 Momnb, uccaenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICCTBHE BOJBl C MeETaUIaMU (HaTpueM W KajbliueM) (BO3MOXXKHO HCIIOIh30BaHUE
BUJICOMATEPHAJIOB), MCCIIEJOBAaHUE OOPA3I[0OB HEOPTAaHMUYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, M3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTHI, KHCIOT C METAJUIAMH,
peakuuii HeUTpanu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajla IpyruM U3 pacTBOpa COJIH, PEILICHUE SIKCIIEPUMEHTAIBHBIX 3a1a4 0 TeMe «Baxkueliue
KJIACChl HEOPTAaHUYECKUX COECUHEHUI.

Ilepuonnueckuit 3axkoH u llepuoguyeckas cucrema xumuueckux odaemeHtoB . H.
MenneneeBa. CtpoeHne aroMoB. XHUMHUYecKass CBA3b. OKHCIHTEIbHO-BOCCTAHOBUTEIIbHbBIE
peakiuu

[lepBble TOMBITKH KJIACCU(PUKALUKA XUMHUYECKUX dyeMeHToB. [loHsTHE o0 rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE T'a3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OoTepHbIe OKCUIBI U THIIPOKCH/IBI.

Ilepuognueckuii 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. KoporkomepuoaHass W JyMHHONEpUoaHas ¢opmbl [lepuoanueckoid CHCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HUECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX szaep. W3oromsl. OnekTpoHsl. CTpoeHHe
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JIeMEHTOB [leproanyeckoit CUCTEMBI
. W. MengeneeBa. XapakTepUCTHKa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJO0KEHUIO B
ITepuoauueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U IEPUOJAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMUUYECKHUX 3JIEMEHTOB
JUIsL pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — y4€HbI U TpakIaHUH.

Xumuueckas CBSI3b. KoBanentnas (nonsipHas u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. VlOHHAs CBA3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchbl
OKHCJICHUS U BOCCTAaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuil sxcnepumenm:

U3y4YeHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE THUAPOKCUAA
[MHKAa C pacTBOpaMu KUCIOT M IIEI0Yel, MPOBEACHUE OINbBITOB, WILTIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHUEe, PEeaKiuu pa3ioKeHUs, COSTUHEHHS).

Meosicnpeomemmnule césa3u



Peanuzanusi MeXIpeAMETHBIX CBSI3€d MPU U3YUEHUU XMMHUHU B § KJIACCE OCYIIECTBIISIETCS
yepe3 MHCIOIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHSITHM, TaK U TOHSATH,
SIBJISTFOLLUXCSL CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4yHbIE TOHATUSA: Hay4YHBIH (akT, TUIOTEe3a, Teopus, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCHU(pUKalUsi,  MEePUOJUYHOCTh,  HAONIONEHUE,  OAKCICPHUMEHT,
MOJIeTUpOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, HU30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYNA, J3JEKTPUUECKUN 3apsisl, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3NYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpabl, TOPHBIE IOPOJBI, IIOJE3HbBIE
HCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIIACC

BemiecTBo 1 xuMuueckas peakius

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuUMHUYecKHX diemeHtoB [[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBONCTB XMMHYECKUX
9JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KalWs, KalbLUd U HMX COCIWHEHUH B COOTBETCTBUU C
MOJIOKEHUEM AJIEMEHTOB B lepronyueckoi cucteMe u CTpPOEHHUEM UX aTOMOB.

CTpoeHue BelIeCTBA: BHUIbl XUMHUYECKON CBsI3U. TUNBI KPUCTALIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOWMCTB BEILECTBA OT THUIA KPUCTANIMYECKOM PEIETKH W BHJA XUMHYECKOU
CBSI3H.

Knaccudukanuss u1 HOMEHKJIATypa HEOPTaHWMYECKHX BEHIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHbIM KJaccaM HEOPraHMYECKHUX COEIMHEHUH, FeHeTHdYecKas
CBSI3b HEOPTraHUYECKHUX BEILIECTB.

Knaccudukanus XuMUUYeCKUX peakluui Mo pa3InyHbIM MPHU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTETeHEeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYaCTHIO KaTaiuzaropa). JDK30- U
SHIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie 0 CKOpPOCTH XUMHYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMHUYECKHX peaknusx. [loHATHE O TOMOTEHHBIX U TEeTePOreHHBIX peakmusax. [loHsTHe o
kartanu3e. Ilonstue o xumuueckoM paBHOBecuH. DaKTOpPbI, BIMSIOMIME HAa CKOPOCTh
XUMUYECKOU PEaKLUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. COCTaBl€eHHE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOJIb30BaHHUEM METO/1a AJIEKTPOHHOIO OaiaHca.

Teopust PAEKTPOIIUTUUECKON JUCCOLMAIUU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTh. KaTHOHBI,
AQHUOHBI. MexaHu3M [AHMCCOIMAllMM BELIECTB C pPa3IUYHBIMU BHUAAMHU XHUMHUYECKOH CBS3U.
Crenens auccornuanuu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakiiun woHHOTO 0OOMEHA. YCJIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpalllEHHBbIE MOHHBIE ypaBHEHUs peakiui. CBONCTBA KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIMud Ha HOHBI
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuu sKCnepumMenm:

03HAKOMJIGHHE C MOJCNISAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
HCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMMHYECKOM peakuuu OT BO3IECUCTBHUS Ppa3IMUHBIX
(bakTOpoB, UCCIIEOBAaHKUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoOllecca AUCCOLUALUN
KHCIIOT, MIeJoued u cojied (BO3MOXKHO HCIIONb30BAHME BHJIEO MaTEpHANIOB), MPOBEJCHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX NPHU3HAKK MPOTEKAHUs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHUeE
ocajka, BbIFCNIEHHE Tra3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA (FOPEHHE, peakLUU pa3IOKEHHUs, COCIUHEHMS),
pacno3HaBaHMEe HEOPraHWYECKHX BEIIECTB C TMOMOIIbIO Ka4eCTBEHHBIX peakUWid Ha HOHBI,
pelLIeHNe IKCIIEPUMEHTAIbHBIX 3a4a4.

HemeTtanibsl 1 uX coequHEHUS

OOmast xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenienn okucieHus. CTpoeHne M (puU3MUEeCKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XVMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aUMOJECHCTBHE C METalJaMH, HEMETaJllaMH,
miesioyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XUMHYECKHE CBOMCTBA, TMOJydYCHHUE,
npuMeHeHue. [IeicTBre X10pa U XJIOpOBOJOPOa Ha OpPraHu3M 4elloBeKa. BaxxHenmue XJI1opuasl
U UX HaXO0XJICHHE B IPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYecCKue CBOWCTBA IPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOINHbIE MOJU(HKAIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOICTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue cBOMCTBAa. OKCHIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKUE M XUMHUYECKHE CBOMCTBa
(oOmme Kak TpeaCcTaBUTENS Kilacca KUCIOT W cruernuduyeckne). XUMHUYECKUE PEaKInu,
JeKallue B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHusi cepHoil KuciaoTel. [IpumeneHue
cepHoii kuciotbl. Coi cepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl U €€ coequHEeHHH B mpupofe. XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COCTMHEHUSIMU Ccepbl (KUCIOTHBIEC JTOKIHU, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHs. A30T, pacupocTpaHeHHE B Mpupoae, (U3NYEeCKue Hu
XUMUYECKHe CBOiCcTBA. KpyroBopoT azora B mpupozae. AMMHUaK, ero Gu3ndeckrue 1 XUMUUYECKHE
CBOWCTBA, MoytyueHue u npumenenue. Coiau aMMOHHUSA, UX (prU3HUYecKre U XUMHUYECKIE CBOMCTBA,
npuMeHeHrne. KadecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IMOJIy4YeHHE,
duznueckne W XUMHUYECKHE CBOMCTBa (0OmIMe Kak WpPEACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHue HUTPATOB M cOJied aMMOHHS B KayeCTBE MHHEPaJbHBIX
ynobpenuit. XuMHUECKOe 3arps3HEHUE OKPYXKAIOMIEH cpeibl COSTUHEHUSMH a30Ta (KUCIOTHBIC
JIOKIIA, 3arps3HEHUE BO3AyXa, MOUBBI M BOAOEMOB). Docdop, ammoTpomHbie MOAUGPUKAIII
doctopa, puznyeckne u xumuueckue cBoricta. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nYecKue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmonb3oBanue ¢(ocharoB B KadecTBE
MHUHEPaJIbHBIX Y100pCHHIA.

OO6mas xapaktepucTuka djeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTEpHbIE CTENIEHH OKUCIEHHs. YTIepo]], alFIOTPONHbIE MOAN(UKAIIUK, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue 1 XuMUIecKrue cBocTBa. AncopOums. KpyroBopor yriepoaa B mpupoe.
Oxcunpl yraepona, ux (GU3MUEcCKue U XMMUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJIyYeHUE W MPUMEHEHHE. JKOJOTUUECKHE TPOOIeMBbl, CBsI3aHHBIe ¢ okcuaoM yriepoxaa (IV),
TUIIOTe3a III00aJbHOrO MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddexr. YrompHas kuciora u eé
conu, UX (uU3MYEecKHMe M XHUMHUYECKHE CBOMCTBa, MONydeHHEe U NpuMmeHeHHe. KauecTBeHHas
peakiust Ha  KapOoHaT-moHbl. Mcmonb3oBaHue  kapOOHaToB B OBITY, MEIHIIMHE,
MPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHauanbHBIe TOHATUS 00 OPraHMYECKHUX BEILIECTBAX KAaK O COCAMHEHMSX YIJepoa
(MeTaH, »TaH, OSTWJEH, alETWICH, STaHOJ, IJHUIEPUH, YKCycHas kuciota). [Ipupoansie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, He(PTh), MPOAYKTHI HX MepepadOTKH
(OeH3uH), UX POJb B OBITY ¥ MPOMBIIIICHHOCTH. [ToHATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KU3HH YelOBeKa. MarepHaabHOE E€IHMHCTBO
OpPraHMYECKUX ¥ HEOPTaHMYECKUX COCTUHEHHI.

Kpemunii, ero ¢usnueckne M XHWMUYECKHE CBOMCTBA, MOJNYyYEHHE U TNPUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OOmme mnpencrtaBiaeHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOM kucaoTe. CUIMKATHI, UX UCIOJIb30BaHKE B OBITY, B TPOMBIIIICHHOCTH. Baxuelme



CTPOUTENIbHbIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xkene300eToH. I[Ipobmemsl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCETHEBHOM JKHU3HH.

Xumuyeckutl sxcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIMi Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpaxaromue (U3MYecKre U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUI (BO3MOXKHO
WCIIONIb30BaHNE BHUACOMATEPUATIOB), O3HAKOMIIEHHWE C OO0pas3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpHANiOB), HAOMIOJeHNe Tpolecca OOyrnuBaHUS — caxapa 1O JICHCTBUEM
KOHIICHTPUPOBAaHHOW CEPHOU KHCJIOTHI, U3YUCHUE XUMUUYECKUX CBOMCTB Pa30aBICHHOW CEpPHOMU
KHUCTIOTHI, TIPOBEJCHUE KA4YeCTBEHHOUN peakiuu Ha Ccyib(paT-HOH W HaONIOJeHUE TpH3HAKa e
MPOTEKAHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa W MX COCTUHCHUN
(BO3MO’KHO MCITOJIb30BaHKME BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIA,
MoJlyueHue, coOupaHue, pacrno3HaBaHUE M H3YYEHHE CBOMCTB aMMHaka, IpPOBEICHUE
KAueCTBCHHBIX peaknuid Ha WOH aMMOHUA U ¢ocar-uOH U U3YYCHHE NPHU3HAKOB HX
MPOTEKAHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUCOMATEPUATIOB), M3YUCHUE MOJENIed KPUCTAIMYECKHX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIICGHHE C TPOIECCOM aACOpOIMU PAaCcTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyuyeHUE, cCOOUpaHue, pacro3HaBaHUe
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO rasza, IPOBEJCHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMS, O3HAKOMIIEHWE C NPOIyKIUEH
CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIIEHUE JKCIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «BaHelmume
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtamibl 1 UX COeANHEHUS

OO0masi xapakTepUCTHUKAa XHUMHYECKHX OJJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nonoxxeHus B [lepronnueckoit cucteMe xumuueckux sneMeHToB Jl. . MenaeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTramnueckass CBs3b M METAIMYECKas KpUCTAJUIMYeCcKas
peuéTka. DNEKTPOXUMUYECKUN ps HaNpsoKeHW MeTtaioB. Dusznueckne M XUMHUYECKHE
cBoiicTBa MeTayyioB. OOmue crocoObl MoMydeHus: MeTaioB. [IoHATHE O KOPPO3HH METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3ur. CIuiaBsl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX PUMEHEHHE B OBITY U MIPOMBIILIICHHOCTH.

[llenounbie MeTauibl: TTonoxkeHue B [lepuoauueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJICHHE B npupoje. PHU3NUEeCKUe U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTUHEHUM.

[[lenoyHo3emMenpHbBIE METAUIBI MarHuii W Kajdblui: mosiokeHwe B Ilepuoanueckoit
cucremMe xuMuueckux aemeHToB [[. M. MeHneneeBa, CTpoe€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kalblus. BaxkHeilme coenruHeHust
KanbIus (OKCHUI, TUIPOKCHU, coJin). JKECTKOCTH BOJIBI M CITIOCOOBI €€ YCTPaHECHHUS.

AnmoMuHui: nonokeHue B Ilepumomgmueckoil cucreme Xumuuyeckux snemeHToB [l U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUEe U XUMUYECKHE CBOKCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCUIA U THJIPOKCH/Ia ATIOMUHUS.

Kenezo: mnonoxenne B Ilepmommnueckoid cucreme xumuueckux osnementoB J[. U.
MeHnneneeBa, CTpOEHHUE aTOMa, HaXOXKACHUE B Mpupojae. Pu3nNvecKue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunbl u conu skenesa (II) m xenmesa (III), mx cocra, cBoiicTBa U
MOJIyYEHHE.

Xumuyeckutl sxcnepumenm:

O3HAKOMJICHHE C o00pa3laMl METaulIoB M CIUIaBOB, MX (DU3MUYECKUMH CBONCTBaMH,
U3YYCHHUE PE3YJIbTaTOB KOPPO3WU METAJIOB (BO3MOXKHO HWCIIOIH30BaHHE BHUIEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCHJIA KAJbIUs U HATPHUS C BOJAOU (BO3MOKHO HCITOJIb30BAaHUE
BUJIEOMATEPHAIIOB), KCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpOIECcCa TOPEHHsS JKele3a B



KuciIopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KayeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, ATIOMUHMS, LUHKa, kene3a (II) u xenesa
(IIT), memgu (II), HaGmrOIeHNE W OMKCAHKE MPOIIECCOB OKpAITMBAHUS TUIAMEHH MOHAMH HATpHS,
KaJusl U Kaiblusg (BO3MOXHO HCIIOJNb30BaHHE BUIEOMATEPUAJIOB), UCCIe0BaHNnE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS ¥ THIPOKCH/IA [IMHKA, PEUICHUE YKCIIEPUMEHTAIBHBIX 33724 110
TeMe «BakHelre MeTaulbl U UX COCTUHEHUS.

XHMHA U OKpYXKarolas cpeaa

BemectBa 1 Marepuansl B TOBCEJHEBHOM JKM3HU YelIOBEKa. be3onmacHoe MCIoJib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. IlepBas moMomip Mpu XUMHUYECKUX OXKOTrax H
OTpaBJICHUSIX.

XVMHYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpelbl (TpeeNibHas JOMyCTUMasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUX TPOOIIEM.

Xumuueckuil sxcnepumenm.:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).

Meosicnpeomemnule cesa3u

Peanuzamus MeXNnpeaAMETHBIX CBA3€H MpU U3yUYEHUU XMUMHHU B 9 Kjacce OCYIIEeCTBIISETCS
4yepe3 UCIOJNb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TakK U TOHSTHH,
SBJISIOIIMXCSI CHCTEMHBIMHU TSI OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHBbIC MOHSTHS: HAYYHBIH (DaKkT, THIOTE3a, 3aKOH, TEOpHs,
aHaIKW3,  CHUHTE3,  KiIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN Y3PPEKT, TEXHOIOTHSI, MATCPUAITHI.

O®uzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIUJA, HW30TOIIbI,
pPaAMOAaKTUBHOCTh, MOJICKYJIa, OJIIEKTPUYECKUI 3apsl, MPOBOJHUKH, IOITYIPOBOJIHHUKH,
TUDIIEKTPUKU, (POTO3TIEMEHT, BEIEeCTBO, TeN0, 00BEM, arperaTHoe COCTOSIHME BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTAIMYECKAs pEMIETKa, CIUIaBbl, (HU3NUYECKHE BEIUYHHEI,
€MHUILIBI U3MEPEHUSI, KOCMUYECKOE MPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COJHIIE.

Buonorusi: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHIOOpPEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATENIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIaeMble, TOIUIMBO, BOJHbIE PECYPCHI.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHUUN HA YPOBHE
OCHOBHOI'O OBIIET'O ObPA3OBAHUMA

JIMYHOCTHBLIE PE3VYJIbTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0JI€ O0Y4YEeHUsI XMMHUHU B €IMHCTBE YU€OHON M BOCIIUTATEIbHON JESITEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMU  POCCHMCKMMU  COLMOKYJIBTYPHBIMH M  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IPAaBUIAMHM M HOpPMaMH IOBEJIEHHS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHSA U COLIMATU3AIMH 00yJarOIIHUXCSl.

JIMYHOCTHBIE PpE3yNbTaThl OTPaXArOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCSA
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M paclUIMpeHHe ONbITa JESITEeIbHOCTH Ha e
OCHOBE, B TOM UHUCJIE B YACTH:

1) naTproOTUYECKOro BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOLIEHMS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HayYHOMY
HACJIeIMI0, TIOHMMaHMs 3HAYCHHS XMMHYECKOW HAyKd B JKM3HH COBPEMEHHOTO OOILECTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpPMALUE O MEpeNoBbIX JAOCTHKEHHUAX U OTKPBITUSIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 YCTpoiHcTBe
MHpa U OOIIECTBA;

2) rpa’kJJaHCKOTO BOCTIMTAHUSI:

IPEACTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBWJIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO  TIOJIE3HOM,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Hoo0Opa3HOl COBMECTHOM JESATEIbHOCTH MIPU BHIMIOJIHEHUH YU€OHBIX, TO3HABATEIbHBIX 33/ad,
BBIIIOJIHEHUM XMMHUYECKUX SKCIIEPUMEHTOB, CO3JaHUU Y4EOHBIX IPOEKTOB, CTPEMJICHMS K
B3aMMOIIOHMMAHUIO ¥ B3aUMOIIOMOILM B TpOIecCe 3TOW y4yeOHOM NesTeTbHOCTH, TOTOBHOCTU
OLIEHUBAaTh CBOE IOBEIEHUE M IOCTYNKHM CBOMX TOBAapuUIled C IMO3UIUH HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHHUS OCIEACTBUM ITOCTYIIKOB;

3) LIEHHOCTH HAyYHOT'O MO3HAHUS:

MHUpPOBO33PEHYECKHE  MPEICTAaBICHHUS O  BEIIECTBE W  XHMHUYECKOH  peakIuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM M COCTABJIAIOLIUE OCHOBY IJIs
NOHMMAaHMUS  CYIIHOCTH HAayyHOW  KapTUHBI MHUpPA, TMPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOABI, B3aUMOCBA3SIX YEJIOBEKAa C MPUPOJHON CPENloi, O poiu
XMMHHU B TIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

IIO3HABATENIbHBIE MOTHBBI, HAlpaBICHHbIE Ha IOJIyY€HHE HOBBIX 3HAHUH IO XUMHH,
HEoOXoauMBbIe Uil OOBSCHEHHs HaOJI0JaeMbIX IPOLECCOB U SIBJICHUH, I0O3HABATEIILHOM,
MH(POPMALMOHHOMN M YNTATENbCKON KYJIBTYpBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIIbHON PabOTHI
C y4yeOHBIMH TEKCTaMH, CIIPAaBOYHOHN JMUTEpaTypod, JOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TPOCKTHON M HCCIEN0BATEIbCKON AEATEIBHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH M YPOBHs 00y4eHUS B JaJIbHEHIIEM;

4) popMupoOBaHUS KYJIbTYPHI 3J0POBbSI:

OCO3HAHME IICHHOCTH >KHU3HM, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY 37J0POBBIO,
YCTAHOBKM Ha 3[0pOBbIM 00pa3 >KW3HU, OCO3HAaHHWE IOCJIEACTBUNH M HENPUATHUE BPEIHBIX
npUBbIUEK (YMOTpeOJIEHUS aJKOrojisi, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIOJCHUS
mpaBujl 0€30MaCHOCTH TPH OOpPAIICHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M peaIbHOU
KHU3HH,

5) TpyZIOBOTO BOCITUTAHUS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO Mpodeccuil 1 Tpyaa pa3iIudyHOro pojia, yBaKEHHE K
TPyAy M pe3ynbTaTaM TpYJOBOH JAEATENBHOCTH, B TOM 4YHCIE HAa OCHOBE IPUMEHEHMS
OPEIMETHBIX 3HAHUM 1O XWMHUH, OCO3HAHHBIA BHIOOp WHAMBHUIYaJIbHOH TPACKTOPHH



MPOJOHKCHHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEeNHON MPOPECCHOHATBHONU NESITEIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATHCS B TPO(ECCHOHATLHOM Cpeie;

6) KOJIOTUYECKOTO BOCITUTAHUS:

IKOJIOTMUYECKHU TIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyIECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOrO M 0e30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PHU3MUECKOMY M IICUXHUYECKOMY 30POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOICHUS TTPaBUiI O€30MaCHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TaK>Ke B CUTYAIUAX, YIPOKAIOIINX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HaHUSA, IMOJIydaeMble MPHU H3YUYEHUU XUMHUH, JJIs pElICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOJIHON CPEAOH, VIS ITOBBILICHHS YPOBHS DKOJIOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TNI00ATBHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJ0OB XMMUU, HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHON U COLIMAJIBHOM MPAKTUKE.

METAITPEAMETHBIE PE3VJIbTATHI

B cocraBe MeTrampeaMETHBIX pe3y/lbTaTOB BBIIEISAIOT 3HAYMMbIE A (OPMHUPOBAHUA
MHUPOBO33PEHUS OOILICHAYUYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUNoTe3a, (akrt, cucrema,
MPOLIECC, KCIIEPUMEHT U APYToe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaIMeTax | MO3BOJISIFOT Ha OCHOBE 3HAHUH U3 ATHX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTHHE MHpa, U YHHUBEpcalbHble yueOHbIE NeHCTBUA (TO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAaHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

[To3HaBartenbHbIE YHUBEpCATbHBIC YUeOHBIE IEHCTBHS

ba3oBrle mornueckue nelcTBU:

YMEHUSL MCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUSI TpPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEIATH WX XapaKTepHble IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JPYTUMHU MOHSTHSIMH), UCTIOJIH30BaTh TMOHATUS JUISI OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BHIOMpATh OCHOBAaHUS M KPUTEPUHM JUIs KiacCU(UKALUU
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEAKIUN, YCTaHABIMBATH IPUUYUHHO-CIEACTBEHHBIE CBI3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCyXAeHUs (MHIYKTUBHbBIC, 1ETyKTUBHBIC,
110 aHAJIOTUH), JIeJaTh BIBOJIBI M 3aKJIIOUCHHUS;

yYMEHHE MPUMEHTh B Mpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeaMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJIb3yeMble B XUMHUH, NPeoOpa30OBBIBATH MIMPOKO
IPUMEHSIEMbIE B XMMHH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XuMudeckass (GopMyla W ypaBHEHHE XUMHYECKOW peakluu — TPU PEIIeHUHd Y4eOHO-
MIO3HABATENIBHBIX 3a/a4, C Y4ETOM OSTHX MOJEIbHBIX MPEJICTABICHUNA BBIIBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIESCTB U
XUMHYECKHX PEaKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHbBIE CBSI3U U
MPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SIBICHUSIX.

Bba3oBrle nccieqoBaTeIbCKUE NEHCTBUS:

YMEHHUE MCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA IMO3HAHMUS, a
Takke B KayecTBE OCHOBBI Uid (OPMUPOBAHUSA THUIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHUII;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3alMM U MPOBEICHHUIO YYEHUYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIlecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pe3ynbTar, GopMmynupoBaTh 0O0OOIIEHUS W BBIBOJBI MO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

PaGota ¢ nuadopmanmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUJIOB
1 GOpM IPECTaBICHUS, MTOJIyYaeMYIO U3 Pa3HbIX UICTOYHUKOB (Hay4YHO-TIOMYJIsIpHAsI TUTEpaTypa



XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHbIE MOcoOMs, pecypchl MHTepHeTa), KpUTHYECKH
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHUE IPUMEHSTh pa3IMuHbIe METO/Ibl U 3alpOCHl MPU MOUCKE U 0TOOpe MHpOopMaLuu U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMBIX ISl BBITOJHEHHS YU€OHBIX U TIO3HABATEIILHBIX 3a/1a4
OTIpeNIeNIEHHOr0 THUMA, MPHOOpPETeHHEe OIbITa B 00JaCTH HCMOJIb30BaHUS HH(POPMALHUOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPOH aKTHUBHOTO WCIIOb30BaHUS PA3IMIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY THpeAcCTaBICHUS
UHPOPMALIMK M WUTFOCTPHPOBATH pElIaeMble 3a/a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHUE HCIONb30BaTh W aHAIM3UPOBATH B Ipollecce YU4eOHOH M MCCIeN0oBaTEIbCKOU
NeSITeIbHOCTH UH(OPMAIIMIO O BIMSIHUH MPOMBIIUIEHHOCTH, CETILCKOTO X0341UCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOIEH MPUPOTHON CPEIBI.

KommyHUKaTHBHBIE YHHBEpCAJIbHBIC y4eOHbIE ACHCTBUS:

YMEHHUs 3aJlaBaTh BOMPOCHl (B XoJe Auaiiora W (WJIK) JIUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoll TeMbl, (HOPMYIUPOBaTh CBOM MPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEVI0KEHHOM 3a/1auu;

YMEHUS TPEACTaBIATh MOJyYCHHbIE Pe3yIbTaThl TO3HABATEIBHOM NESTEIbHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaX; JIeJIaTh TPE3ECHTAIUIO0 PE3YJbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OpaTOpHOM pPabOTHI MO HCCIEIOBAaHHUIO CBOWMCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSl Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
UCCIIEIOBATEIILCKOW JICATENBHOCTH TIPU PEIICHUH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4éra
Oo0IIMX WHTEPECOB W COTJIACOBAHMS MO3UIUK (0OCYXIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JICHCTBHMA, ONpeesieHHEe KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PerynstuBHbIC YHUBEpCATbHBIC YUCOHBIC ICHCTBUS:

YMEHHUE CaMOCTOSITENIbHO OMPEAETATh eI IeSTeIbHOCTH, JIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBATh M TIPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JESTEIBHOCTh, BBIOMPAThH
HanOonee dS(QeKkTuBHBIE CIOCOOBI pelIeHHs Y4eOHBIX M [03HABaTEJIbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTHUPOBATh MPEUIOKEHHBINH aJrOpUTM ACHCTBUH IpH
BBIMOJIHEHUH 33JaHUN C y4€TOM IMIOJyYyeHHs HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3ybTaTa 3asBICHHOM IIEJH,
YMEHHUE UCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITpeyiaraéMble B yCIOBUHU 3aaHUH.

[MPEJJMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW (enepaibHOW paboyelt TporpaMMoi, BBIJCISIIOT: OCBOCHHBIC
oOydJalmuMUCcs HaydHbIE 3HAHUS, YMEHHS M CIOCOOBI JAelcTBUM, crenuduueckue s
NPEIMETHOW 00JIacTH «XUMUS», BHIBI NEATCIHHOCTH IO TIOJIYYCHUIO HOBOTO 3HAHHS, €T0
UHTEpIpEeTaLNH, TPEoOPa30BaAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K koHmy oOy4eHuss B 8 kiacce IpeAMETHBIC Pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLIUXCS YMEHHIA:
PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHITHNA: aTOM, MOJIEKYJIa, XUMHUECKUH DIIEMEHT,
IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OAHOPOAHAS M HEOJAHOPOJHAs), BAJICHTHOCTbD,
OTHOCHTEJIbHAS aTOMHAas M MOJIEKYJSpHAsh Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS
Macca, MaccoBas J0Js XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJSIPHBIA O0BEM, OKCHI,
KHCJIOTa, OCHOBAHHE, COJb, JJICKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHCICHUS, XHMHUYECKas
peakius, KiacCu(UKAIMs peaKkIuid: peakUud COCTUHEHHUS, PEaKIHH DPa3NIOoKCHHs, pPEaKLIuu
3aMEIIeHMs], peaKlini 0OMEHa, YK30- U SHIOTCPMHUUECKHUE PEAKIINH, TEMI0BOU d(EKT peakiu,
SIIPO aToMa, SJIEKTPOHHBIM CJIOH aroma, aToMHas OpOUTalb, paalyCc aTOMa, XUMHYECKasi CBSI3b,
NOJISIpHAST M HETIOJISIPHAsT KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHWOH, pPacTBOD,
MaccoBasi J10JIsl BellecTBa (IPOIEHTHAs KOHIIEHTPAIHs) B paCTBOPE;



WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITHI U TPUMEHSTH 3TU MOHATUS TIPU
OINMCAHUU BEIIECTB U UX MPEBPAILECHUI;
UCIIONIb30BaTh XMMHUYECKYI0 CHMBOJUKY JHJIsi COCTaBlIeHHS (GOpMyN BEHIECTB U ypaBHEHUH
XUMHYECKHUX PEaKIUi;
OTIPE/ICIIATh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, CTENEHb OKHCIICHUS
3JIEMEHTOB B OMHApHBIX COECIUWHEHUSX, MPUHAIJICKHOCTh BEIIECTB K OINpeAeIEHHOMY KIaccy
coequHEeHUH Mo (GopMyiaM, BUJ XUMHUECKOH CBsi3U (KOBAJICHTHAS U MOHHAS) B HEOPTaHMYECKHUX
COETMHEHUSIX;
packpbiBath cMbic Ilepuoandeckoro 3akona Jl. . MenaeneeBa: 1eMOHCTpUPOBATh IIOHUMAaHUE
NePUOANYECKON 3aBHCHUMOCTH CBOWCTB XHUMHYECKHX JJIEMEHTOB OT HX IIOJIOKEHUS B
[lepuoanueckoil cucreme, 3aKOHOB COXPAHEHHS MAacCChl BELIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HUSs, 3aKOHa ABOTaipo;
OMKCHIBATh M XapaKTepu3oBaTh TaOMW4HYI0 ¢opmy [leprogndeckoil cHUCTEMbl XUMHYECKHX
3JIEMEHTOB: pa3inyaTh MOHATHA «TJIaBHas noArpynna (A-rpynma)» u «rmodounas noarpymnmna (b-
TpyIIma)», Majbie U OOJBIIHNE MEPHOIbI, COOTHOCUTH 0003HAYCHHUSI, KOTOPHIC UMEIOTCS B Ta0JIHIIe
«Ilepnognyeckas cucrema Xxumuueckux osseMeHToB [[. M. MenaeneeBa» ¢ 4YHCIOBBIMH
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB W 3apsij sijpa, oOiiee
YHCIIO 3JIEKTPOHOB M PACIPEEICHNUE UX 110 SJIEKTPOHHBIM CIIOSIM);
KJIACCU(UITUPOBATh XUMHUYECKUE SJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUECKHE PEaKIuu
(0 YMCITY ¥ COCTAaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY YD eKTY);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB,
MNOJATBEPXKJas  ONUCaHHE TMpPUMEpaMH  MOJIEKYJISPHBIX  YpaBHEHHH  COOTBETCTBYIOIIMX
XAMHYECKHUX PEaKIUid;
POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBHUSIX;
BBIUKCIISATH OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO IOJIIO
XUMHUYECKOTO 3JIeMEHTa Mo (GopMylie COCTUHEHUS, MAacCOBYIO IOJIO BEIECTBA B PAacTBOPE,
MPOBOAMTDH PACUETHI MO YPAaBHEHUIO XUMUYECKOMN peaKkiuu;
MPUMEHSATh OCHOBHBIE ONEPALIMU MBICIUTEIHHOU NEATEIBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIEe, CUCTEMATH3AIINIO, KIacCU(UKAIINIO, BBISIBJICHHE TPUUYUHHO--CIIEICTBEHHBIX CBSI3el
— JUIsl U3YYEHHs] CBOMCTB BELIECTB M XUMHUYECKUX DPEAKIUN, €CTECTBEHHO-HAYUHBIE METOJIbI
MO3HAHUSI — HaONIO/eHUe, HW3MEpEeHUe, MOJEIUPOBaHUE, OHKCIEPUMEHT (pealibHblii U
MBICJICHHBIN );
CJIeIoBaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOHW MOCYA0N U 1a00paTOpHBIM 000PYJOBaHHUEM, a
Tak)Ke MpaBUIaM OOpPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIHUSMHU 11O BBITOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIMNBITOB MO IMOJYYEHHUIO M COOMpPAHUIO ra3000pa3HBbIX BEIIECTB
(Bomoposa M KHUCIIOpOJa), NMPHUTOTOBJICHUIO PACTBOPOB C ONpEACNEHHOM MacCcOBOM oiieit
pacTBOPEHHOTO BEILIECTBA, IJIAHUPOBATh M MPOBOAUTH XHMHUYECKHE OJKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEM W KUCIOT C TOMOUIBI0O HWHIUKATOPOB (JIaKMyc,
dbenondTanenH, METHIIOPAHXK U JPYTHE).

K konmy oOyuenust B 9 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypPOBHE JOJKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM:
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUN: XUMUUYECKHUI 3J€MEHT, aTOM, MOJIEKYJa,
MOH, KAaTHOH, aHHWOH, TIPOCTOE  BEIIECTBO,  CIJIOKHOE  BEUIECTBO,  BaJIEHTHOCTb,
ANEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCIICHMS, XMMHUUYECKas pPEaKIus, XUMUYECKas CBS3b,
TEII0BOM 3P deKT peakuu, MOJb, MOJISIPHBIM 00BEM, PACTBOP, ANEKTPOIHUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTHYECKAS JUCCOIMAIUS, PEAKIMM HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOoe
paBHOBecHe, oOpaTUMble U HEOOpaTUMblEe peakUWH, OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIE
peaKIu, OKHUCIHUTENb, BOCCTAHOBHUTENb, OKHUCIEHUE W BOCCTAHOBJICHHE, aJUIOTPOMMUS,
aM(pOTEepHOCTb, XUMUYECKasl CBSI3b (KOBAJIEHTHAs, HOHHAs,, METAILTNYECKasi), KpUCTaJUIMYeCcKas



peméTka, KOppO3HMsl METauIOB, CIUIaBbl, CKOPOCTh XWMHYECKOM pEaKlHH, TMpeelbHO
nonyctumas konueHTpanus [1JIK BemecTna;

WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHITUN U MPUMEHSTH 3TH MOHATHS IIPH
OIMCAHUU BEIIECTB U UX MPEBPAILLECHUM;

UCIIOJIb30BAaTh XMMHYECKYI0O CHUMBOJUKY Ul COCTaBJICHUS (OPMYN BEIIECTB M YpaBHEHHM
XUMHYECKHUX PEaKIUii;

OTpeNeNATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX 3JEMEHTOB B COCAMHEHUSIX
pPa3IUYHOIO COCTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMNPENEIEHHOMY KIJACCy COEIUHEHUU IO
dopmynaM, BUJ XMMUYECKON CBSA3H (KOBaJCHTHAs, HOHHAs, METAJNINYECKasl) B HEOPTraHUYECKUX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOW (opmyre, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOI'O BELIECTBA;
packpeiBaTh cmbici Ilepuonnueckoro 3akona J[. M. MeHneneeBa W JE€MOHCTPUPOBATH €r0
NOHMMaHME: OIHUCBHIBATh M XapaKTepu3oBaTh TaOnuuHyto ¢opmy Ileproguueckoil cucTeMbl
XUMHYECKHX 3JIEMEHTOB: pa3finyaTh MOHATUS «TJIaBHasg MoArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpynma)», manble u OonbIIMe MEPUOJBI, COOTHOCHUTH OOO3HAYEHHUsS, KOTOpbIE
UMEIOTCS B TEPUOAMYECKOM Tabiuile, C YHUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsj Aapa, oOlee YUCIo JIEKTPOHOB M pacIpeesieHue ux
0 3JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00IIE 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JIEMEHTOB
U UX COCOUHEHUH B IpeJesiaX MajblX MEPHUOJOB U TNIABHBIX MOATPYNI C YYETOM CTPOCHUS UX
aTOMOB;

KJIaccu(UIUpPOBaTh XUMHUYECKUE 3JIEMEHThI, HECOPraHMUECKUE BEIECTBA, XMMUUYECKHE PEaKINH
(Mo 4YmMCIly W COCTaBy YYacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIIoBOMYy 3 dexTy, Mo
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS! XUMUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME M CIENU(PUICCKHEC XUMUYECKHE CBOMCTBA MPOCTHIX M
CJIO’KHBIX BEIECTB, MOATBEPXKIasi OMMCAHUE MIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

COCTaBJIATh YPAaBHEHUS JIEKTPOIUTUYECKON AUCCOLMAIIMH KUCIIOT, IIEI04Yel U COJIeH, OJTHbBIE U
COKpaIIEHHBIE YpaBHEHHs PEaKIMil HOHHOTO OOMEHa, YpaBHEHHs peakiuii, OITBEPKIAI0LIINX
CYIIECTBOBaHHME T'€HETHUECKOM CBA3M MEX/y BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA TOCPEICTBOM COCTABJICHHUS
3JIEKTPOHHOT0 OajaHca 3TUX PEaKIMi;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH MPOTEKaHUS
XUMHUYECKHUX TIPEBPAIICHUI B Pa3IMYHBIX yCIOBHSIX;

BBIUKCIISATH OTHOCUTENBHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MAacChl BEILIECTB, MAacCOBYIO IOJIIO
XUMHUYECKOTO 3JIEMEHTa 1o (opMyJe COeIMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOAMTDH PACUETHI [0 YPAaBHEHUIO XUMUYECKOM peaKkiuu;

coOJII0/IaTh TpaBUIIA MOJIB30BAHMS XUMHUUECKON MOCYIoi U Ja00paTOpHBIM 00OpYAOBaHUEM, A
TaK)Ke MpaBuiia 00pallleHUs C BEIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBHITOJIHEHUIO
7a00paTOPHBIX XMMUYECKUX OIBITOB IO TOJXYYEHHIO M COOMpaHMIO Tra3000pa3HBIX BEIIECTB
(aMMMaka M yriIeKHCIIoro rasa);

OPOBOIUTHh PEAKLUUH, TMOATBEP)KIAIOMINE KAueCTBEHHBIM COCTaB pPa3IUYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM NYTEM XJIOpUI-, OpomMua-, Moaua-, kapOoHat-, ¢ocdar-, cuiImKar-,
cynbdar-, TUAPOKCHUI-HUOHBI, KATHOHBI aMMOHHS ¥  HOHB HM3YYCHHBIX  METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIE ONEpPAIlMK MBICIUTEIILHON EATEIbHOCTH — aHAJIW3 U CUHTE3, CPaBHEHHE,
0000111eHre, cUCTeMaTU3allMI0, BBISIBJICHHE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — ISl U3y4eHUs
CBOWCTB BEIIECTB M XUMHYECKUX pEAKLUil, €CTECTBEHHO-HAayYHbIC METOJbl IO3HAHUA —
HaOJII0ZICHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).
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8 KITACC
KomnnuectBo yacos
No  HammeHoBaHue pa3zieiioB 1 KonTtpons R OnekTpoHHbIe (IU(PPOBLIE)
/Tl | TEM MPOTPaMMBbI Bcero | Hble paKTHie o0pa3oBaTenbHbIE PECYPCHI
CKHE
paboThl 1
paboThl
Paznen 1. [lepBoHavanbHbIe XUMHUYECKHE TOHSITHS
X — Bax
Bumorera 0K
1.1 N 5 1 2 https://m.edsoo.ru/7f41837¢
MPAKTUIECKON e
skiv.instrao.ru
NEATEIIFHOCTH YEJI0BEKA
BemiecTBa 1 XuMu4eckue Brbmaorexa IOK
1.2 B 10 1 0 https://m.edsoo.ru/7f41837¢
peakmu e
skiv.instrao.ru
Uroro no pazneny 15

Pa3nen 2. Baxueiiue npeacTaBuT

CJIM HCOPIraHNYICCKUX BCIICCTB

Boznyx. Kucnopon.

bu6nmuoreka [JOK
https://m.edsoo.ru/71f41837¢
https://educont.ru/

2.1 [Tonsarue 00 okcumax 6 0 0 https://edu.skysmart.ru/
https://resh.edu.ru/
skiv.instrao.ru

29 Bonopon.Ilonsitue o ] 0 1 bu6mmoreka [IOK

" | KHCIIOTax U COJISIX https://m.edsoo.ru/7f41837¢
Bbu6nuoreka [JOK
Boga. PactBopsl. [Tonsitue https://m.edsoo.ru/71f41837¢
2.3 5 1 1
00 OCHOBaHUSIX https://educont.ru/
skiv.instrao.ru
OcHOBHBIE KJIACCHI bu6mmoreka [IOK
2.4 HeOpraHu4ecKux 11 1 1 https://m.edsoo.ru/7f41837c
COEIMHEHUN skiv.instrao.ru
2.5 | XuMu4eckue peakuuu 5
Htoro no pasneny 35

Pazpnen 3. Ilepuoauueckuii 3akoH u [leproaudeckas cucremMa xumuueckux snemeHTos Jl. U.
ast cBs13b. OKMCIIUTENbHO-BOCCTAHOBUTENIBHBIC PEAKLIUH

MenpeneeBa. CTpoeHHE aTOMOB. X

NUMHYCCK

[Tepuonuueckuii 3aKOH 1
3.1 fﬁﬁﬁiﬁfﬁﬁiﬁﬁiﬁﬁ“ﬁaﬂ 7 0 0 bubmorexa LIOK
’ ) https://m.edsoo.ru/7f41837¢
N. MenpneneeBa. CTpoenue
aToma
Xumudeckas CBI3b.
39 OKucCIUTENbHO- ] 1 0 bubmuorexa [JOK
" | BOCCTAHOBHUTEJILHBIE https://m.edsoo.ru/7f41837¢c
peaxkuuu
bu6mmoreka [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7f41837c
skiv.instrao.ru
bu6mmoreka [IOK
Pesepsroe Bpems 3 0 0 https://m.edsoo.ru/7f41837¢
OBIIEE KOJINMYECTBO 68 5 5

YACOB I10 ITPOTPAMME
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[NOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KonuuectBo yacos
ITpax DJIEeKTPOHHBIE
Ne Kontp
tnuec [Jara udpoBbie
E/ Tema ypoxa Beer | OIbHEI KHe U3y4eHUs | 00Opa3oBaTeNbHBIC
o Ie)a60T pa6or pecypcChl
bl
bl
[Ipenmer xumuu. Tena u but6mmoreka [IOK
1 | BemecrBa. BBogHbIit 1 0 0 04.09.2023 https://m.edsoo.ru/ff0d21
uHCTpyKTax mo T.b. Oc
ITonsatue o MeTonax bubmmorexa HOK
2  TI03HAHMWS B XI/IMEI/I Ponn 1 0 0 https://m.edsoo.rw/ff0d22
) 07.09.2023 | 7¢ https://educont.ru
XHMMHH B KU3HU YEIOBEKA .
skiv.instrao.ru
[IpakTuueckas padora Ne 1
«H6paBHHa paote! 5 bubnmoreka [JOK
3 /1@DOPATOPHI I IPHCMBT 1 0 1 https://m.edsoo.ru/ff0d23
oOpareHus ¢ 1abopaToOpHBIM 11.09.2023 do
000pyIOBaHUEMY =
Nuctpykrax o T.b.
YucThele BENIECTBAa U CMECH. bu6mmoreka [IOK
4 Cnocou651 pazaeneHus 1 0 0 14.09.2023 https://m.edsoo.ru/ff0d26
cMeceit ca
Eronmme cvonci (30 Bu6mtorexa LIOK
5 A 1 0 1 https://m.edsoo.ru/ff0d28
npuMepe OYUCTKU 18.09.2023 o8
MTOBAPEHHOM COJIN )» —
XUMHYECKHE DJIEMEHTHI. bu6mmoreka [IOK
6  3Haku (CHMBOJIBI) 1 0 0 21.09.2023 https://m.edsoo.ru/ff0d2b
XAMHYECKHUX DJIEMECHTOB e8
but6mmoreka [IOK
TIhOCTLIE H CILOKHLIE https://m.edsoo.ru/ff0d2a
7 Bé) ccTBa 1 0 0 25.09.2023 6c¢ https://resh.edu.ru
B o https://www.yaklass.ru/
skiv.instrao.ru
OtHocuTenbHAs aTOMHAs but6mmoreka [IOK
8 | macca. OTHOCHTEIbHAS 1 0 0 78.09.2023 https://m.edsoo.ru/ff0d32
MOJIEKYJIIPHAsI Macca 3c
Pacu€Thl mo xumudueckoi bubmmorexa ITOK
9 bopmyste. 1 0 0 02.10.2023 I61:’:tps://m.edsoo.ru/ff0d2a
MaccoBas omis bubmuoreka [{OK
10 | XUMHYECKOTO dJIEMECHTA B 1 05.10.2023 https://m.edsoo.ru/ff0d35
COCIMHEHU N Oc
i e BuSamorra 10K
1 dopmyna. BaneHTHOCTH ! 0 0 09.10.2023 2;tps://m.edsoo.ru/ff0d2e

aTOMOB XUMHNYCCKHUX




3JICMCHTOB

12 KonuuecTBo BemiecTna. EtPtIGH'I;I/OTeI;a HOK/ F0d52
Mouts. Monsipaas Macca 12102023 3 ODS' 10.64500.1u
KonTtponsHast padora Nel Bubmuotexa [JOK

13 Bsenenue. [lepBonavanbHbIe https://m.edsoo.ru/ff0d2d

16.10.2023
XUMHUYECKUE TTOHSITHUS. 50
dusnueckrue U XUMUYECKHE bubmunoreka LIOK

14  sBnaeHus. XuMuueckas 19.10.2023 https://m.edsoo.ru/ff0d37
peakius fa
[Ipr3Haku u yclioBus bubmaorexa LIOK

15 nporekaHus XUMHUYECKUX hitps://edu.skysmart.ru/

. 23.10.2023  https://resh.edu.ru/
peaximii —
skiv.instrao.ru
3aKOH COXPaHEHHS MacChl bubmuorexa [JOK

16  BemecTB. XuUMHUECKHE 06.11.2023 https://m.edsoo.ru/ff0d3b
ypaBHEHUSA 88
Brruncnenus konuyecTsa, Bubsorexa [IOK

17 MACCEI BelecTsa Mo https://m.edsoo.ru/ff0d57
YPaBHEHUSAM XUMHYECKHX 09.11.2023 08
peaxIuii -

Knaccudukamms but6mmoreka [IOK

18 | XMMHYECKUX peaKIuii 13.11.2023 https://m.edsoo.ru/ff0d3f
(coemrHeHMs, pa3JIOKCHIH ) T 34 https://educont.ru/?
Knaccudukamms bu6mmoreka [IOK

19 | XUMHYECKUX peaKIHii 16.11.2023 https://m.edsoo.ru/ff0d4c
(O6meHa 1 3aMeleHus ) T 4a https://resh.edu.ru/
yq.égr;lg?aﬁ?;ﬁ%i;mt Bubmorexa HOK

20 OGoGwenHe i 20.11.2023 Llét‘tps.//m.edsoo.ru/fde4O
CUCTEeMAaTH3aIIHsI 3HAHUHA -

KonTtponsHas padora Ne2 1o bubmunorexa LIOK

21  Tteme «BemecTBa u 23.11.2023 https://m.edsoo.ru/ff0d42
XUMHUYECKHE PEAKLITN» 90
Boznyx — cmech razos. bu6nuoreka [JOK

2 Cocras Bo3ayxa. Kucnopon https://m.edsoo.ru/ff0d44
— 3JIEMEHT U TIPOCTOe 27.11.2023 | 8e https://resh.edu.ru
BeriecTBo. O30H skiv.instrao.ru
®du3znvecKkue U XUMUYECKUE
CBOMCTBA KHCJIOPO/Ia but6mmoreka [IOK

23  (peakIuu OKHCIICHUS, 30.11.2023 https://m.edsoo.ru/ff0d46
ropenue). [lorstue 00 14
OKCHIaX
Crioco0bI moyueHust Bubsmorexa IOK

24 RHCTOpONAB naboparopmit u https://m.edsoo.ru/ff0d49
IPOMBIIIIIEHHOCTH. 04.12.2023 7a
[IpumeneHue kucmopoaa -

25 TennoBoii a3 dexr bubnuoteka [JOK
XUMHUYECKON peakiui, 07.12.2023 | https://m.edsoo.ru/ff0d47




MOHSITHE O
TEPMOXUMHUYECKOM
yYpaBHEHUH, IK30- U
SHJOTEPMHUUECKUX PEAKIIMIX

[TpakTrueckas padota Ne 3

but6mmoreka [IOK
26 MO TeME «lonysicrne u https://m.edsoo.ru/ff0d4a
cobupaHue KUCIOpoa, 11.12.2023 o
W3yYEHUE ETO CBOWCTB) -
mpocroe semecre, bu6mmorera LIOK
2y Haxoxnenue B mpupozne. 14.12.2023 ggps.//m.edsoo.ru/fde4d
Tomnmugo. -
duznyueckne 1 XUMHIECCKHE
CBOMCTBa BOJOPO/A. bubmmoreka [JOK
28 Ilpumenenue Bogopoa. https://m.edsoo.ru/ff0d4d
18.12.2023
Crioco0bI moyueHust do
BOJIOPO/Ia B J1aOOpaTOPHH.
[IpakTuueckas padota Ne 4 Bubnmorexa [IOK
29 TOTEME «lonysenue 1 https://m.edsoo.ru/ff0d4f
cobupanue Boaopoaa, 21.12.2023 5
W3yYEHUE ETO CBOWCTB) -
bubmunoreka LIOK
https://m.edsoo.ru/ff0d50
30 IlomsaTue o0 KHCIIOTAX . d2 https://educont.ru
25.12.2023 | https://edu.skysmart.ru/
https://resh.edu.ru/
skiv.instrao.ru
bubmunoreka LIOK
https://m.edsoo.ru/ff0d4d
31 Comn dO https://educont.ru
' 28.12.2023 | https://edu.skysmart.ru/
https://resh.edu.ru
skiv.instrao.ru
3 Momnsipablii 00bEM Ta30B. }]?36?7/0%1? HOK/ £10d54
3akoH ABorazpo 08.01.2024 5 DS/ N.CC500.IL.
Brruucienus o0béma,
KOJIMYECTBA BEIlIECTBa rasa bubmunoreka LIOK
33 1o ero u3BECTHOMY 11.01.2004 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIECTBA WU a0
00BEMY
Brerancienus 00EMO0B ra3oB Bubnmorexa [IOK
34 MO YPABHCHHIO PCAKIH Ha https://m.edsoo.ru/ff0d57
OCHOBE 3aKOHA 00BEMHBIX 15.01.2024 08
OTHOULICHUU I'a30B —
du3nyeckne 1 XUMHIECKHE bubmmorexa HOK
35 . https://m.edsoo.ru/ff0d58
CBOMCTBa BOIBI 18.01.2024 7a
36 Bopna xak pacTBopuTEnb. bubmuoteka [JOK
Hacpblmenasie u 22.01.2024  https://m.edsoo.ru/ff0d5b




HEHACHIIIICHHBIC PACTBOPHI.
MaccoBas 1ond BeliecTsa B
pacTBope

https://edu.skysmart.ru/
https://resh.edu.ru
skiv.instrao.ru

[IpaxTuueckas padora Ne 5

no teMe «lIpuroroBnenue bubnuorexa [JOK

37 PacTBOPOB € ONPeEIEHHOH 25.01.2024 https://m.edsoo.ru/ff0d5e
MacCOBOH J0JIeH ba
pacTBOPEHHOTO BEILIECTBA»
CocTtaB OCHOBaHUM Bubmorexa HOK

38 [Tonsitne 06 MHIUKATOpaAX 29.01.2024 lelétps://m.edsoo.ru/fde59
KonTtponpsHas padota Ne3 mo Bubmuotexa [JOK

39 rteme «Kucnopoa. Bogopo. 01.02.2024 https://m.edsoo.ru/ff0d63
Bonmay» 42
OKCHUJIBI: COCTaB, bubnuoreka [{OK

40 xnaccudukanus, 05.02.2004 https://m.edsoo.ru/ff0d66
HOMEHKJIATypa 4e
fthon e b LOK

4 OCHOBHBIX U aM(OTEPHBIX 08.02.2024 Ztetps://m.edsoo.ru/fde66
OKCHJIOB -
OCHOBaHUS: COCTaB, bubmuoreka [{OK

42  xnaccudukanus, 12.02.2004 https://m.edsoo.ru/ff0d67
HOMEHKJIATypa ca
[Tonyuyenue u xumu4eckue bubmorexa [IOK

43| cpoiicTsa ocHOBaHMI 15.02.2024 LTDS:/ /m.edso0.ru/ff0d67
Kucnorsr: cocras, bubmunoreka LIOK

44  xnaccuduxanus, 19.02.2004 https://m.edsoo.ru/ff0dfe
HOMEHKJIaTypa e2
[TonydyeHnue nu XuMHYECKUE bubmorexa [IOK

43 | cpoticTBa KHCIOT 22.02.2024 g‘”:/ /m.edsoo.ru/ff0dfe
Sgﬁledl{(;ﬁ;f HHae)(::noco6LI bubmmorexa LIOK

46 ypa, https://m.edsoo.ru/00ad9
MOJIYYSHUS, XUMUYECKUE 26.02.2024 474
CBOMCTBA —
[IpaxkTuueckas padora Ne 6.
Elfgr[leelf{;i[emanbﬂmx 3a1a4 bubmmorexa LIOK

47 1o TeMe «OCHOBHEBIE KJ1ACCHI 29.02.2024 ngtgs://m.edsoo.ru/OOad9
HEOPTaHUYECKUX e
COCTUHEHUI)
['eneTnueckas CBsI3b MEKIY but6mmoreka [IOK

48 | xmaccamu HEOPraHMeCKux 04.03.2024 https://m.edsoo.ru/00ad9
COCTUHCHUH a50
0O0001eHne n but6mmoreka [IOK

49 CHCTEMATH3AINS 3HAHUH 110 https://m.edsoo.ru/00ad9
TeMe "OCHOBHBIE KJIACCHI 07.03.2024 | cb2

HEOPTaHUYECKUX

https://educont.ru/?utm s




coenuHeHun"

ource=eljur
https://edu.skysmart.ru/

https://resh.edu.ru/
https://www.yaklass.ru/
skiv.instrao.ru

KonTtponsHas padora Ne4 o

ente "OCHO o KIAcC bubmunoreka LIOK
50 "M HOBHBIC [ITACCRT https://m.edsoo.ru/00ad9
HEOPraHUYECKHUX 11.03.2024 cla
coenuHeHun" -
IlepBbie MONBITKU
KJIacCU(UKALIUN bubnmoreka [JOK
51 XUMHYECKHX DJICMEHTOB. 14.03.2004 https://m.edsoo.ru/00ad9
[TonsiTue o rpynmax ffa
CXOJHBIX JIEMEHTOB
gepnonnqecxnn 3aKOH U Bu6muotexa LOK
5p | cpuoTiECKad ceTeMa https://m.edsoo.ru/00ada
XHUMHYECKHX JIEMEHTOB []. 18.03.2024
S2¢
. MeHnaeneeBa
3 (U bubmuoreka [{OK
53 PHOZIBL, TPYIIIEL, https://m.edsoo.ru/00ada
HOArPYIIIBI 21.03.2024 570
bubmunoreka LIOK
Ctpoenue atomoB. CocTaB
54 https://m.edsoo.ru/00ada
aTOMHBIX sifep. M3oTtormsl 01.04.2024 347
CTpoeHue IeKTPOHHBIX Bubsmorexa [IOK
55 000J10Y€K aTOMOB AJICMEHTOB https://m.edsoo.rw/00ada
Ilepuoanueckoii cucremsl /1. 04.04.2024 — .
6bc
. MeHnaeneeBa
XapakTepucruka
XHUMHYECKOI'0 AJIEMEHTA 10 bu6mmoreka [IOK
56 ero TOJIOKEHHUIO B 08.04.2024 https://m.edsoo.ru/00ada
[Tepuoanueckoii cucreme /1. 824
. MenaeneeBa
3nauenue [lepuonnyeckoro
3aKOHA JIJI Pa3BUTHS HAYKU bubmuoteka [JOK
57 w npaktuku. /. I/I." } 11.04.2004 https://m.edsoo.ru/00ada
MenpeneeB — y4€HBIN, 96¢e
MeAaror ¥ rpakJaHuH
DNEeKTPOOTPULIATEILHOCTD Bu6muotexa [JOK
58 aToOMOB XHUMHYCCKHX 15.04.2004 https://m.edsoo.ru/00ada
3JIEMEHTOB ab8
bubmunoreka LIOK
59 HonHas XuMU4ecKas CBSI3b 18.04.2004 ngtrs://m.edsoo.ru/OOada
but6mmoreka [IOK
60 KoBanenTHas nonsipHas https://m.edsoo.ru/00ada
XHMHUYECKAs CBI3b 22.04.2024 | a https://edu.skysmart
skiv.instrao.ru
61 KoBanentnas HenonspHas Bu6muotexa [JOK
XAMHYECKas CBS3b 25.04.2024  https://m.edsoo.ru/00ada




ab9

bubmunoreka LIOK

62 | CrerneHb OKUCIIEHUS 1 02.05.2004 lelétgs://m.edsoo.ru/OOada
OKHCIUTEIBHO- bubmunorexa LIOK
63 | BOCCTaHOBUTEILHEIE 1 06.05.2024 https://m.edsoo.ru/00adb
peakiuu 076
0 bubmunoreka LIOK
64 KHCIMTCIH 1 1 https://m.edsoo.ru/00adb
BOCCTAHOBHUTEIN 13.05.2024 076
KonTtponsHas padora Ne5 o bubmunoreka LIOK
65 Tteme «CtpoeHue aToma. 1 16.05.2024 https://m.edsoo.ru/00adb
XUMHAYECKAS CBA3ZLY 486
Bbubmunoreka LIOK
https://m.edsoo.ru/00adb
33¢
. 2
OGoGmere i lggfcsé/z/zﬁlli;:ont.m/ Jutm s
66 gﬁiﬁiﬁ?@iﬁiﬁ 1 20.05.2024 | https://edu.skysmart.ru/
yp https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
skiv.instrao.ru
O06o0061IEHNE U
CHUCTEMAaTU3aIs 3HAaHUH. bu6mmoreka [IOK
67 Pemrenue 3amad 1o 1 23.05.2024 https://m.edsoo.ru/00ad9
YPaBHEHHS XUMUYECKHIX cb2
pEaKLHii.
O6o0meHue u bubmuoreka [JOK
68 | cucremarn3anus 3HAHUI. 1 27.05.2004 https://m.edsoo.ru/ff0d61
XuMu4deckas CBsI3b cb
OBHLIEE KOJIMYECTBO 63
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YUEBHO-METO/IMYECKOE OBECIIEYUEHUWE OBPA30OBATEJIbBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1JI1 YUEHUKA

* Xumus, 8 kiacc/ I'abpuensa O.C., Octpoymos WN.I'., Cragkos C.A., AKIIMOHEpHOE O0OIIECTBO
«3marenncTBO «lIpocBemenne»

» Xumus, 9 knacc/ ['abpuemnsa O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEPHOE OOIIECTBO
«3marenncTBO «lIpocBemenne»

tabmuuel: [lepuonndeckas cucreMa XuMuueckux 3nemeHToB 1. U.

MenneneeBa, Tabauiia paCTBOPUMOCTH, HIEKTPOXUMUUECKHUH PSJT HATTPSKEHUS

MECTaJIJI0B

METOANYECKUE MATEPUAJIBI J151 YUUTEJLA
https://iro-49.ru/wp-content/uploads/2023/04/ Xumus-6a30BbIii-ypOBEHb.-
Peanuzanus-tpedoBanuii-OI"OC-0cHOBHOT0-00111eT0-00pa30BaHusl. -
Meroandeckoe-mocodue-misa-yaurens.pdf

[IUD®POBBIE OBPA3OBATEJIbHBIE PECYPChI U PECYPCbhI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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