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HOACHUTEJIBHAS 3AIITMCKA

[IporpaMMa 1o XMMHHM Ha YpOBHE OCHOBHOI'O OOLIET0 OOpa30BaHMS COCTaBJIEHA Ha OCHOBE
TpeOOBaHUH K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO OOIIEro
oOpaszoBanusi, mpezacrasieHHblx B PI'OC OOO, a Ttakke Ha OCHOBe (henepanbHO paboueit
IIPOrpaMMbl BOCIIMTAHUS U C y4ETOM KOHIENLUU IPENOJaBaHus y4eOHOro npeamera «XuMmus» B
oOpa3oBaTenbHbIX opranu3amnusax Poccuiickoit @eneparui.

[IporpaMmma 1o xumMuu JAaéT NpEACTaBICHUE O LEsIX, oOuiel crpareruu 00ydeHws,
BOCIIUTaHUS M Pa3BUTHS OO0YyYalOIUXCA CPEICTBAMM Y4eOHOro NpeaMeTra, YCTaHABIMBAET
00s13aTeIbHOE TPEMETHOE COJepXKAaHME, MPEeIyCMaTpUBACT pPAaCIpelielieHHe €ro Io Kiaccam Hu
CTPYKTYpUPOBAaHUE I10 pa3zesiaM U TeMaM IPOrpaMMbl 110 XUMUH, OINpPEAEIsAeT KOJIUYECTBEHHbIE U
KAYECTBEHHBIE XapaKTEPUCTUKH COJEPIKAHHSA, PEKOMEHIYEMYIO IIOCIIEI0BAaTEIBHOCTh H3YYEHHUS
XUMUU C Y4ETOM MEXIPEIMETHBIX M BHYTPHUIPEAMETHBIX CBS3€H, JOTMKM y4eOHOro mporecca,
BO3PACTHBIX OCOOEHHOCTEH O00Y4YaroLIMXCs, ONpEeNsieT BO3MOKHOCTH MpeaMeTa Ul peaau3aluu
TpeOOBaHMI K pe3ylbTaTaM OCBOEHHMsS OCHOBHOM 00pa3oBaTelbHOM MNporpaMMbl Ha YpPOBHE
OCHOBHOT'O 0011eT0 00pa3oBaHUsl, a TaKKe TPEOOBAHUHN K pe3ylibTaTaM 0OYy4YeHHUs] XUMHU Ha YPOBHE
HeJed M3y4eHUs IpeIMeTa U OCHOBHBIX BHAOB Y4eOHO-IIO3HABATEIBHOM JE€SATEIBLHOCTH
00yyaromerocsi 0 OCBOCHUIO y4eOHOT0 COJIepKaHMS.

3HaHUEe XMMUHU CIY>KAT OCHOBOW I (POPMHUPOBAHUS MHUPOBO33PEHHUSI OOYUAIOIMIETOCs, €ro
IPEJCTABICHUA O MaTepUAJIbHOM E€AMHCTBE MHUPA, BAXXHYIO pOJb UrpaioT (GopMHpyeMble XUMHUEH
NPEJCTaBICHUA O B3aUMOIIPEBPALLICHUSIX PHEPTUU M 00 HBOJIOIUH BELIECTB B MPUPOZE, O IMYTAX
pelieHrs  I00aNbHBIX NpoOJIeM  YCTOMYMBOIO  pa3BUTHS  YEJIOBEYECTBA —  CHIPHEBOM,
HHEPreTUUECKO, MUILEBOM U 3KOJIOrMYecKOl 0e30IacHOCTH, PO0IIeM 3ApaBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET pealin3allid BO3MOXKHOCTEW IJIsi CaMOpa3BUTHS U (POPMHUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ o0111ei U (YHKIIMOHATBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMUPOBAHHE MBIIUICHUS M TBOPYECKUX CIMOCOOHOCTEH 00ydYaromuxcs,
HaBBIKOB UX CAMOCTOSITEJIbHOW y4eOHOMU JesTeIbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIIE10BaTEIbCKUX
YMEHUH, He0OOXOAMMBIX KaK B IIOBCEAHEBHOM XU3HH, TaK U B IPOPECCUOHATILHOM J1€ATEIbHOCTH;

3HAaKOMHT CO CTIEUU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaAbIBAET OCHOBBI LIEJIOCTHOTO B3IIIsAAA
Ha €IMHCTBO IPUPOJBl U 4YEJOBEKa, SBIAETCS OTBETCTBEHHBIM JTaloM B (OPMUPOBAHUU
€CTECTBEHHO--HAYYHOIH IPaMOTHOCTH O00y4aroInXcs;

crocoOCcTBYeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO--HAyUHBIM 3HaHUSM,
K IIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B SKOJIOIHMUECKOe 00pa30BaHNe 00yUYarOMIUXCs.

JlanHble HampaBieHHUS B OOYYCHHH XUMHH OOECHEUMBAIOTCS CHEHU(PHUKONH COAepIKaHUS
y4eOHOro IpeaMeTa, KOTOPbIM sBISETCS MeJarorMyeckd aJalTHPOBAHHBIM OTpa)KeHHEM 0a30BOii
HayKH XMMUH HA ONPEEIEHHOM JTalle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO OOIIEro OOpa3oBaHMS OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIMMHUCS CUCTEMBbl NEPBOHAYAJIBHBIX MOHATHH XMMHH, OCHOB HEOPIaHWYECKOH XUMHM U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX ITIOHATUN OPTraHUYECKON XUMUH.

CrpykTypa coiepaHUsi IPOrpaMMbl MO XMMHHU C(OpPMHpPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona k e€ usydeHuto. ConepkaHUE CKIAABIBAETCS W3 CHCTEMbl IOHATHH O XMMHYECKOM
AJIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOHW peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPHUHLMITY MOCIEJI0BATEIbHOIO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUYECKHUX
IIPEICTAaBICHUI PA3HOTO YPOBHS:

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

— Ilepuoanueckoro 3akona J[. I. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4YEHMsI O CTPOEHUM aToMa U XMMUYECKOH CBS3H;



— IPEJCTaBICHUI 00 AJIEKTPOIUTUUECKON AUCCOIUAIINH BEILIECTB B PaCTBOPAX.

TeopeTndeckre 3HaHMS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJIEHHBIX (D)aKTOB, Pa3BUBAIOTCS IMOCIEIOBATEIBHO OT OJHOIO YPOBHS K JIPYrOMY, BBIIOJIHSS
GbyHKIIMH OOBSICHEHUS W MPOTHO3UPOBAHUS CBOICTB, CTPOCHHMS M BO3MOKHOCTEH MPaKTHYECKOTO
IIPUMEHEHHUS U NIOJyYEHUS] U3y4aeMBbIX BEIIECTB.

OcBoeHne NporpaMMbl MO XUMHH CHOCOOCTBYET (OPMHUPOBAHHMIO MPEICTABICHUS O
XUMHUUYECKOM COCTAaBISIIOLICH HAyyHOM KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW IPUPOIBIL,
LIEHHOCTHOTO OTHOILLIEHUS K Hay4HOMY 3HaHHUIO M METO/aM I03HaHUS B Hayke. M3yuenue xumun
MIPOUCXOJUT C MPUBJICUCHUEM 3HAHUM M3 paHee M3Yy4eHHBIX y4eOHBIX mpeaMeToB: «OKpyKaromun
Mup», «buonorus. 5-7 knacce» u «Puznka. 7 Kiacey.

[lpy m3ydeHNH XMMHUU TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUI OCHOB XMMHYECKOH HAayKH Kak
00J1aCTH COBPEMEHHOT'O0 €CTECTBO3HAHUS, IPAKTHUECKON JEesTeIbHOCTH YeJoBeKa M KaK OJTHOTO U3
KOMITOHEHTOB MHUPOBOM KYJIBTYpHL. 3a/aya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMBI
XUMUYECKUX 3HAHUM — Ba)XXHEWIINUX (HaKTOB, MOHATHH, 3aKOHOB M TEOPETHYECCKUX ITOJOKEHUH,
JIOCTYIHBIX 0000IIEHNIT MUPOBO33PEHYECKOTO XapaKTepa, si3blka HayKH, B IPUOOIICHUN K HAyYHBIM
METOAaM MO3HAHUS MPH U3yYCHUHU BEIIECTB U XMMHUYECKUX PEaKIyii, B (OPMUPOBAHUH U Pa3BUTHU
MO3HABATEJIbHBIX ~YMEHHMM M HMX MpUMEHEHHMM B Y4eOHO-TIO3HABaTEeNbHOM M y4yeOHo-
UCCIIEI0BATENILCKOM JIEITETbHOCTH, OCBOGHUM IpaBHJl 0e30MacHOro oOpallleHHs ¢ BellecTBaMHU B
MMOBCEHEBHOM KU3HH.

[Ipy u3yyeHUHM XUMHUM Ha YPOBHE OCHOBHOIO OOIIero oOpa3oBaHUs Ba)KHOE 3HAUYCHHE
nproOpenu Takue e, Kak:

— (dopMHpOBaHNE HWHTEUICKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa3OBAaHMIO,
COTPYIHUYECTBY, CAMOCTOSATEILHOMY IMPHUHATUIO PEIICHUH, CTIOCOOHON alanTHUPOBATHCS K OBICTPO
MEHSOIUMCS YCIIOBUSIM JKU3HU;

— HaImpaBJICHHOCTb OOy4YeHHs] Ha CHUCTeMaTH4YecKoe NpUOOIIeHHe OoOydalomuxcs K
CaMOCTOSITEIbHOM MO3HABATENFHOM JESATENbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (HOPMUPYIOIIUM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMUM;

— obecrnieyeHHe YCJIOBHH, CIOCOOCTBYIONIUX TPHUOOPETCHUIO OOYJaIONUMHUCS — OIBITa
pa3HOOOpa3HON JAEATeNbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIIH ), IMEIOIINX YHUBEPCAIBHOE 3HAUEHHE JJIs1 PA3IMYHBIX BUIOB JAESTEILHOCTH;

— (dopmupoBanue oO0miel (YHKIIMOHATHPHON M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
qucIe YMEHUN OOBSCHATH M OLICHUBATH SIBJICHUS OKPY’KAIOIIET0 MHUPA, HCIIOJIb3Ysl 3HAHUS U OIIBIT,
MOJIy4YEHHbIE NPU U3YyYEHUH XUMHH, IPUMEHSATh UX MPHU PELICHUH IPoOJieM B MOBCEAHEBHON KU3HU
U TPYZIOBOU NEATENBHOCTH;

— ¢opmMHupoBaHHE y OOYYAIOUIMXCS TYMaHHCTUYECKHUX OTHOIICHWH, MOHMMAaHUS IEHHOCTU
XUMHUYECKUX 3HAHUH Ui BbIPAOOTKH HKOJIOTUYECKU 1I€JIeCOO0Pa3HOro IOBEJIEHUS B OBITY U
TPYAOBOM JEATEIBHOCTHU B LEJISAX COXPAHEHUS CBOETO 37J0POBbs U OKPYXKAIOIIEH IPUPOIHON CPEJIbI;

— pa3BUTHE MOTHBALIMU K O0YYEHHUIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA
OCHOBE yCBOEHHS OOIIEUeI0BEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOPY Mpoduiist u
HaNpaBJICHHOCTH JaJbHENIIEro 00y4eHusl.

OO61iee 4yuCIO YacoB, OTBEAEHHBIX ISl M3YyUEHUS XUMHHM Ha YPOBHE OCHOBHOIO OOIIETro
oOpazoBanus, cocraBuseT 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B Hezemo), B 9 kiacce — 68
4acoB (2 yaca B HEJIEIIIO).



COILEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHauya/ibHbIe XMMHUYECKHE TOHATHUS

[Ipenmer xumun. Ponp XUMUM B )KU3HU YEIOBEKA. XUMUS B CUCTEME HayK. Tena U BellecTna.
Pu3nueckre CBOKWCTBA BEIECTB. ArperatHoe coctosiHue BeniecTB. [IoHsATHEe 0 MeTofax MO3HaHUS B
xumud. YucTeie BeniecTBa 1 cMecu. CriocoObl pa3aeeHus: CMecei.

ATOMBI U MOJIEKYJIBI. XUMHUUYECKHE AIeMeHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie u
CJIO’KHBIE BEUIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYECHHE.

Xumuyeckass popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX DJIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BemecTB. OrTHocuTenbHas aromMHass Macca. OTHOCUTENIbHAs MOJIEKyJIsIpHas Macca.
MaccoBast 10J1s1 XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KommuectBo BemecTBa. Monb. MonsipHas Macca. B3anMoCBsA3b KOJIMYECTBA, MAaCChl U YUCIA
CTPYKTYPHBIX €MHHUII BeuiecTBa. Pacuérel mo popmynam XuMUUYECKUX COEITUHEHUH.

duznyeckre M XUMHUYECKHE SBJICHUS. XUMHUYECKass peakuuss W €€ NpHU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHE ypaBHeHMs. Kiaccupukamms XUMHUYECKHX PEaKIUi
(coenuHeHwHs, pas3IoKEeHHs, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHUMHYECKOM IOCYJOW, IMpaBWiIaMH paboOTel B jaboparopuu U HpUEMAMU
oOpamienus ¢ JabOpaTOpHBIM OOOpYyIOBaHUEM, HM3y4eHHE M ONUcaHhe (UINYECKUX CBOWCTB
00pa3lioB HEOPraHMYECKUX BEIIECTB, HaOMoAeHUe (u3nueckux (TUIaBICHUE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KHIICHHE M KOHJCHCAIMS BOJbI) U XUMHUYECKUX (FOPEHHE CBEYH,
MPOKaMBaHUE MEIHOM MPOBOJOKH, B3aMMOJCICTBHE MeJa C KUCJIOTOW) SBJICHHM, HaOMI0aeHHE U
ONMCaHUE MPHU3HAKOB MPOTEKAHHUS XMMHUYECKUX peaKIuil (pas3jioKeHUEe caxapa, B3auMOJICHCTBUE
CEepHOM KHUCIOTHI C XJOpHIOM Oapus, pasnoxeHue ruapokcuaa menu (ll) mpu HarpeBanum,
B3aMMOJICHCTBHE kene3a ¢ pacTBopoM coiu meau (ll), usyuenue cnocoOOB pasneneHus cMmecei: ¢
MOMOIIbI0 MarHuTa, (GUILTPOBAaHUE, BBIMAPWBAHWE, AUCTHIUISIHS, XpoMaTorpadusi, MPOBEICHHUE
OUMCTKHA TIOBapeHHOM COJIM, HaONIOJICHWE U OINHUCaHUE pEe3yJbTaTOB MPOBEACHHS OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS] MAacChl, CO3JaHUe MOeNIei MOJIEKY (IIapOCTEePKHEBBIX).

Baskneiinue npeacTaBUTeIM HEOPraHNYECKHUX BELECTB

Bo3gyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3J€MEHT W MPOCTOE BEMIECTBO.
Haxoxnenue xucinopoja B mpupone, PU3NYECKUE M XHUMHUYECKHE CBOWMCTBA (pEaKIMHu TOPCHHS).
Okcuapl. Ilpumenenue xkuciopoma. CrocoObl TONYYeHHS KHCJIOpPOJa B JIaboOpaTopuu U
MpOMBINUIEHHOCTH. KpyroBopor kuciopona B mpupoae. O30H — ammoTpomHas Moauduxaius
KHCJIOPOJA.

TenmoBoit 3h(}exT XUMHUECKOM peaknuu, TEPMOXUMUYECKHE YpaBHEHUS, DJK30- U
SHIAOTEPMUUYECKHE pPEaKUMu. TOIUIMBO: yroib W METaH. 3arpsi3HEHHE BO31yXa, YCHICHHE
MapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bopopon — anement u npoctoe BemectBo. Haxoxaenue Bogopoa B npupoje, Gpusnieckue u
XHUMHYECKHUE CBOICTBA, IPUMEHEHHE, CIOCOOBI oMy4deHus. KUCIOThI 1 comH.

MonsipHblii 00BEM ra3oB. Pacu€Tbl 1o XUMHUYECKUM ypaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PactBopbel. HacellieHHblE U
HEHACBIILIEHHBIE PAacTBOPBI. PaCTBOPMMOCTD BelIECTB B BOJie. MaccoBasi 10J1s BEIIECTBA B PACTBOPE.
Xumudeckue cBoicTBa BOJbl. OcHOBaHus. Ponb pacTBOpOB B MpUpOAE€ W B JKU3HU YEJIOBEKA.
Kpyrosopot Boabl B ipupoe. 3arpsi3HeHre NpUpoaHbIX BoA. OXpaHa U OYUCTKA HPUPOJHBIX BOJ.

Knaccudpukanus Heopranwdeckux coeauHeHwmit. Oxkcunel. Kiaccupukanus OKCHIOB:
cosieo0Opa3yrorire (OCHOBHBIE, KHUCIOTHBIC, aM(pOTepHbIE) M HecosieoOpasyromue. HomeHnkmarypa
oKcUJ10B. PU3NYECKHEe U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHue okcuaos.



OcHoBanuga. Krnaccudukanusi OCHOBaHMNA: INETOYM M HEPACTBOPUMBIE OCHOBAHMS.
Homenknatypa ocHoBaHui. @PU3MYECKME M XHUMHYECKHE CBOMCTBA OCHOBaHUM. IlomyueHue
OCHOBAaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknarypa kucnor. @Ou3mdeckue M XUMUYECKUE
cBoiicTBa KucaoT. P aktuBHoctn metauioB H. H. bekerosa. [lonydeHue Kucior.

Conu. Homenknatypa cosieil. duznueckue u XUuMUYECKHe CBOMCTBA coell. [lomydyenue comei.

I'eneTnueckas CBsI3b MEXKy KiIacCaMU HEOPTaHUYECKUX COECTUHEHUM.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OIpe/eNieHue COJep)KaHUs KHUCIOpOoJa B BO3[yXe, MoJyuyeHue, cobupaHue,
pacro3HaBaHHE€ M M3Y4YEHUE CBOWMCTB KHCIOpOJa, HAOMIOJECHHE B3aUMOACHCTBHUS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUSL BO3HUKHOBEHHMS M NpEKpalleHHUs TopeHus (moxapa), O3HAKOMIIEHUE C
o0Opa3liaMy OKCHJ/IOB U ONHCAaHUE UX CBOMCTB, MOJy4YeHHE, cOOMpaHue, paclioO3HABAHUE U W3Y4YEHUE
CBOMCTB BoJOpoaa (ropeHue), B3aumopeiictBue Bojopoaa ¢ okcuaoM wmenu () (BozmoxHO
WCIIOJIb30BAaHUE BHJICOMATEpPUAJIOB), HAOIOJEHHE OOpa3IOB BEHIECTB KOJUYECTBOM 1| MOJb,
UCCIIe/IOBAaHHE  OCOOEHHOCTEHl  pacTBOpEHHWs  BELIECTB C  pa3jiMYHOM  pacTBOPUMOCTEHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JIOJIEM PpacTBOPEHHOIO BELIECTBA,
B3aUMOJICHICTBHME BOJBI C METAJIaMU (HaTpueM H KajbllueM) (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHUANIOB), HCCIEIOBaHHE OOpa3ll0oB HEOPTraHWYECKHX BEIIECTB pA3IUYHBIX KIACCOB,
HAOJIOZCHNE W3MEHEHHMsI OKpPAacKHM HWHAWKATOPOB B pACTBOpax KHCJIOT W IIENOYeH, H3ydeHue
B3aumojieiicTBus okcuaa menu (I) ¢ pacTBopom cepHOIl KUCTIOTHI, KUCIOT ¢ METAIJIaMH, PEaKIHii
HEWTpanu3aluy, MOJIy4YeHHEe HEPACTBOPUMBIX OCHOBAHM, BBITECHEHHE OJJHOTO METasula JIPYyTUM W3
pacTBOpa COJM, PEUIEHHE OHKCHEPUMEHTAJIBbHBIX 3aJady no TeMe «BaxHeimme Kiacchl
HEOPraHUYECKUX COCTUHEHUI.

Ilepuonuyecknii 3akoH u Ilepuonumyeckass cucrema xumu4yeckux 3jiemenros /[I. M.
MenpeneeBa. CtpoeHune atomMoB. XuMHYecKas CBs3b. OKHCINTEIbHO-BOCCTAHOBHTEJIbHBIE
peakuumn

[lepBBle MOMBITKK KIACCU(UKANMA XUMHYECKHX JJIEMEHTOB. [IOHSATHE O Tpymmax CXOMHBIX
AJIEMEHTOB (ILEIOYHbIE M IEJI0YHO3EMEeNIbHbIE METaslIbl, TaJOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCHJIBI U TUAPOKCHIBIL.

Ilepnonnueckuii 3akoH. [Iepuoanueckas cucrema XuMU4ecKux aiueMeHToB /. M. Menzaeneesa.
Kopotkonepuoanass u jumHHOMNepuoaHas ¢opmbl Ilepuonnyeckoil CUCTEMBI  XMMHUYECKHX
anemenToB . . Menneneesa. Ilepuoasl u rpynnel. @U3snd4eckuii CMBICI MOPSAKOBOIO HOMEpA,
HOMEPOB MEPUOA U TPYIIIHI JJIEMEHTA.

Crpoenune aromoB. CocTaB aTOMHBIX siaep. M3oromnsl. DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX
00o004uek aToMOB mepBbIxX 20 xuMuueckux 3nmeMeHToB [leproanaeckoii cuctemsl J[. . Menneneesa.
XapakTepucTHKa XMMHUYECKOr0 3JIEMEHTa Mo ero nojoxeHuto B Ilepuommueckoit cucreme . U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajilyca aTOMOB XMMMUYECKHUX 3JIEMEHTOB, METAUIMUECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEpUOAAM.

3nauenue [lepuoguueckoro 3akoHa u [leprnoguueckol CUCTEMBI XUMUYECKUX 3JIEMEHTOB AJIs
pa3BUTHS HayKu U npakTuku. 1. 1. MeHneneeB — yd€HbBIN U TpaXkIaHUH.

Xumudeckas cBs3b. KoBaneHTHas (MOJsipHAs M HETIONSIPHAS) CBSA3b. DIEKTPOOTPULIATETHHOCTh
XUMHUYECKUX 3J1eMeHTOB. MlOHHas CBA3b.

Crenenp okuciaeHus. OKUCIUTENbHO--BOCCTAHOBUTEIbHBIE peakinu. [Iporiecchl okucaeHus u
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:



M3y4eHHe 00pa3IoB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aUMO/ICHCTBIE THIPOKCH/IA LIMHKA C
pacTBOpaMu KHUCJIOT U LIEN0YEH, POBENEHNE ONBITOB, WIUTIOCTPUPYIOIUX IPUMEPBI OKUCIUTEIBHO -
BOCCTAaHOBUTENbHBIX PeaKluil (TOpeHne, peakliiy pas3iokKeHHs, COSITUHEHUS).

Meosricnpeomemmnuwie ceasu

Peanuzanusi MEXNpEAMETHBIX CBS3€H NMpU M3YUYEHUU XHMUU B 8 KJacce OCYHIECTBIISAETCS
yepe3 UCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO--HAYUYHBIX MOHATHM, TaK U MOHSATUH, SBISIOLIUXCA
CHUCTEMHBIMU ISl OTJEIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO--HAYyYHBIC MOHATHUS: HAy4YHBIH (aKT, THIIOTE3a, TEOpHUs, 3aKOH, aHaJu3,
CUHTE3, KJIacCU(PHUKAIUs, TEPUOTUIHOCTh, HAOIIOACHHE, IKCIIEPUMEHT, MOJISIMPOBaHKE, U3MEPEHHE,
MOJIENIb, SIBJICHHUE.

®dusuka: Marepusi, aTroM, D3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIHUJ, H30TOIIbI,
pPaOaKTUBHOCTb, MOJIEKYJa, DJJIEKTPUUECKUH 3apsl, BEIIeCTBO, Telo, O00BEM, arperatHoe
COCTOSIHME BEIIECTBA, a3, ((M3NYeCKHe BEIMYUHBI, €IUHHUIIBI H3MEPEHUs, KOCMOC, TUTaHETHI, 3BE3/IBI,
Comnnre.

buonorust: porocunres, npixanue, 6uochepa.

['eorpadus: atmocdepa, runpochepa, MUHEpaAIbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOMAEMBIE,
TOIUIMBO, BOJHBIE PECYPCBHI.

9 KJIACC

BemecTBo M XUuMH4YecKasi peakuust

Ilepnonnueckuii 3akoH. [lepuoanueckas cucrema xumudeckux 3neMeHToB /. . Menzaeneesa.
CrpoeHue aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHHU CBOMCTB XMMHUYECKHX 3JIEMEHTOB INEPBBIX TPEX
NEpPUOOB, Kallus, KaJlblUs M UX COCJAMHEHHUH B COOTBETCTBUU C IIOJIOKEHHUEM OJJIEMEHTOB B
[lepnonnueckoi cucteMe U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJbl XHMHUUYECKOM CBA3U. THUIBI KPHUCTAUIMYECKUX PELIETOK,
3aBHCHMOCTH CBOMCTB BELIECTBA OT TUIAa KPUCTAIIIMYECKON PEIIETKU U BU/Ia XUMHUYECKOH CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BellecTB. XHUMHUYECKHE CBOMCTBa
BELIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHWYECKUX COEJIMHEHUM, T€HETHYECKas CBS3b
HEOPraHUYECKUX BEILECTB.

Knaccudukanus XUMUYECKHMX peaklUuid MO pa3iuyHbIM MpHU3HAKaM ([0 YHUCITYy U COCTaBy
YUYaCTBYIOIIMX B PEAKIUHU BEIIECTB, IO TEIJIOBOMY d(PQEKTY, M0 U3MEHEHUIO CTETNICHEH OKHCICHHS
XUMHUYECKHX 3JIEMEHTOB, [0 0OpAaTUMOCTH, MO YYaCTHIO KaTalu3aTtopa). JK30- U SHIOTEPMUUYECKUE
peakuuu, TEpPMOXUMUYECKUE YPABHEHUS.

[TonsitTue o ckopoct Xxumuueckor peakiuu. [loHsTHE 00 00paTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusX. [IoHsATHe 0 rOMOTEHHBIX U TeTepOreHHbIX peakuusax. [lonsTue o katanuse.
IlonsTne 0 XMMHUYECKOM paBHOBecHH. DaKTOPBI, BIUSAIOIMIME HA CKOPOCTh XMMHUYECKOW peakuuu U
MTOJIOKEHUE XMMUYECKOTO PAaBHOBECHS.

OKUCIUTENIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU, DSJEKTPOHHBIM  OallaHC  OKUCIUTENIBHO-
BOCCTAaHOBUTENIBbHOM peakiuu. CocTaBI€HUE YpaBHEHHUH OKHUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTIOIb30BAaHUEM METO/1a AJIEKTPOHHOI0 OaliaHca.

Teopust 3IEKTPOIUTHUECKON IUCCOLMALUU. OJEKTPOJMUTBI U HEAIEKTPOJIuThl. KaTHOHBI,
aHUOHBI. MeXaHN3M JUCCOLMALMU BEIIECTB C Pa3IUYHbIMM BHJAMU XUMHUYECKOH cBs3H. CreneHb
nucconnanuu. CUnbHbIE U ca0ble STEKTPOTHTHI.

Peakimu moHHOTO OOMEHA. YCIIOBUSI MPOTEKAHWsI PEaklMii MOHHOTO OOMEHA, MOJHBIE U
COKpallléHHbIE HOHHBIE ypaBHEHHs peakuuil. CBONCTBAa KHCJIOT, OCHOBaHUI M cOJlel B cCBeTe
MpeICTaBICHUN 00 ANEeKTpoIUTHYeCcKoi Auccoruanyu. KauectBeHHble peakinu Ha HOHBL [loHATHE
0 TUAPOJIU3E COJIEH.

Xumuueckuii Ikcnepumenm:



O03HAKOMJICHHE C MOJCISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKHX BELIECTB —
METAJUIOB U HEMETAJUIOB (rpaduTa M anMasa), CIIOKHBIX BEIIECTB (XJIOpUAa HATPHUs), UCCIIETOBAaHHIE
3aBHCUMOCTH CKOPOCTH XHMHUYECKON pEeaKIUH OT BO3JIEHCTBHS PA3INIHBIX (PaKTOPOB, MCCIIETOBAHHE
ANEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MpoIlecca AMCCOIHUAIMHM KHUCIOT, IMIEI04Ye U conei
(BO3MOKHO HCIIOJIb30BAHKE BUIEO MATEPUAIIOB), TPOBEACHUE OIBITOB, MWILTIOCTPUPYIOIIUX MTPH3HAKH
MIPOTEKAHUs peaKIii HOHHOTro oOMeHa (00pa3oBaHUEe OCaKa, BBIJICICHHUE Ta3a, 00pa30oBaHKE BOJbI),
OTIBITOB, WUTIOCTPUPYIOIIUX MPHUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuii (ropeHue,
peaKky pa3iokKeHUs, COCAMHEHUS), pACIO3HABAHHE HEOPraHWYECKHX BEIIECTB C IOMOIIBIO
KaueCTBEHHBIX peaKIUii Ha MOHBI, pellIeHNne YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeraJibl M MX coeJUHEHUS

OO61as xapakTepucTuka rajioreHoB. OCOOEHHOCTH CTPOEHMS aTOMOB, XapaKTEPHbIE CTEIEHU
okucinenud. CtpoeHue U (¢uU3NYECKHUE CBOWCTBA MPOCTHIX BEIHIECTB — TrajoOreHOB. XHMHUYECKHE
CBOWCTBA Ha IMpHUMeEpe Xjopa (B3aUMOJCHCTBHE C MeETaIaMH, HEMETaNIlaMH, IIeJIOUaMHu).
XnopoBogopoa. CoJisiHast KWCIOTa, XUMHYECKHE CBOWMCTBA, MOJydeHHE, NMpuMeHeHue. [lelicTBue
XJIopa ¥ XJOPOBOJAOpPOJAa Ha OpraHU3M ueloBeKa. BakHeiIine XJIOpUAbBI U UX HAXOXJIECHUE B
pUpoJe.

O6mas  xapaktepuctuka d3yeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CrtpoeHne M (U3MYEeCKHe CBOWCTBA MPOCTBHIX BEIIECTB —
KHCJIOPO/Ia M Cephl. AJJIOTPOIHBIE MOJU(PUKAIINHA KUCIOPOJIa U Cepbl. XMMHUYECKHE CBOHCTBA CEPHI.
CepoBogopoi, cTpoeHue, puznueckue 1 Xxumuueckue cBoicTBa. OKCHABI cepbl KaK MpeCTaBUTENN
KHUCJIOTHBIX OKcuaoB. CepHast KHCIIOTa, (U3MUECKUE W XUMHUYECKHE CBOMCTBa (00mIMe Kak
NPEJCTaBUTENS KJIACcCa KHCIOT W crenupudeckne). XUMUUECKHe PEaKlnH, JIeKallue B OCHOBE
MPOMBIIICHHOTO crmoco0a MOdy4eHHus CepHOM KHcIoThl. I[IpumeneHue cepHoil kuciaorel. Conu
CEpHOM KHCIIOTHI, KaYeCTBEHHAs peakiys Ha cyinbdar-uoH. Haxoxnenue cepsl U e€ CoeMHEHUN B
npupoze. XUMHUYECKOe 3arps3HeHHE OKPYKAIOIeH cpeibl COeTMHEHUSIMH CEPhI (KHCIOTHBIE JTOXK/IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPEAOTBPAILICHUSI.

OOmas xapakrepuctuka dyeMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHUSI aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIIEHUS. A30T, paclpOoCTpaHEeHUe B mpUpojie, pusndeckre 1 XUMHIECKHe
cBoiictBa. KpyroBopor a3zora B mpupoje. AMMHUAK, ero (u3M4YecKHue U XMMHUYECKHE CBOMCTBA,
nojy4yeHue u npuMeneHune. Coian aMMOHUS, X (PU3HYECKHEe M XUMUYECKHE CBOICTBA, TPUMEHEHHE.
KauecTBeHHas peakuus Ha HMOHBI aMMOHHA. A30THasg KHCIOTa, €€ MOJIydeHue, (QU3nYecKue U
XMMUYECKHe CBoWcTBa (0oOmIMe Kak TWpeACTaBUTENsl Kilacca KHUCIOT U CHEHU(HUYECKUe).
Hcnonp3oBaHne HUTPATOB U COJIEH aMMOHHS B Ka4€CTBE MHHEPAJIBHBIX yIOOpEHH. XUMHUYECKOE
3arps3HEHUE OKPYKaIOIIeH cpeibl COSIMHEHUSIMH a30Ta (KUCIOTHBIE JOXK/IHU, 3arpsi3HEHUE BO3/yXa,
noyBbl U BoJoéMOB). Docdop, ammorpornueie Mogudukanuu Gocdopa, Gpuzndeckne 1 XUMHIECKUE
cBorictBa. Oxcun docdopa (V) u dochopHas kuciaora, Gu3HUECKHe W XUMUYECKHUE CBOMCTBA,
nonydenue. Mcnonp3zoBanue ¢pocdatoB B kKauecTBe MUHEPAIBHBIX Y100pEHHH.

Obmas xapakrepuctuka »31neMeHTOB |V A-rpynnbel. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHU OKUCICHMs. YTJEepoJ, ajuIOTPONHbIe MOAU(PHUKALMU, PACIPOCTPAHEHHUE B
npupoze, Gpu3MUecKue U XMMUYeCKHue cBoiicTBa. Ancop6ims. KpyroBopoT yriepoga B mpupofe.
Oxcuppl yriaepona, ux (U3WYecKre W XMMHUYECKHE CBOWCTBA, JCHWCTBHE HA JKUBBIC OPraHU3MBI,
NOJyYeHHEe W TPHUMEHCHHE. DKOJOTMYECKHE MpoOJeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (I1V),
TUIIOTE3a TJI00ATBHOTO MOTEIJICHUsT KIIMMaTa, MapHUKOBBIM 3 (eKT. YToibpHas KUCIOoTa U €€ Coly,
X (U3NYECKHe W XUMHUYECKHE CBOMCTBA, MOJYYCHHE W NpuMeHeHHe. KadecTBeHHast peakiys Ha
KapOoHaT-uoHBL. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IHCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYEeCKHX BEIIECTBAX KaK O COEIUHEHUsIX yriepojaa
(MeraH, 3TaH, STWJICH, alleTWIEH, 3TaHOJ, INIMLEPUH, YKCYCHast KuciaoTa). [IpuposiHble HCTOUHUKU



YTJIEBOJOPOIOB (YroJib, MPUPOIHBIN a3, HEPTH), MPOAYKTHI UX MepepadoTku (OCH3MH), UX POJIb B
ObITYy M TpOMBIIIIEHHOCTH. [loHSATHE O OWONOTMYECKHM BaXKHBIX BEIIECTBAaX: JXXKHUpaX, Oelkax,
VIJIEBOJAX — W WX POJM B KU3HM 4YeJOBeKa. MaTepuanibHOE €IWHCTBO OpPTraHUYECKHX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢pusnveckrne 1 XMUMUYECKHE CBOMCTBA, MOTyueHHE U npuMeHeHue. CoeanHeHus
KpemHHs1 B mpupoje. O6mue mnpencrabieHus o0 okcuae kpemuus (IV) u KpeMHUEBOH KHCIIOTE.
CunmukaTel, WX UCHOIB30BaHHE B OBITY, B NPOMBINUICHHOCTH. BaxxHeilmme cTrpoutenbHble
MaTepuajbl: KepaMmMKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpoGiembr OGe3zomacHOro
WCIIOJIb30BAaHUS CTPOUTENBHBIX MATEPUAJIOB B TOBCEJHEBHON KU3HH.

Xumuueckuii IKcnepumenm:

u3ydyeHrue oO0pa3lloB HEOPraHWYECKUX BEILLECTB, CBOWCTB COJISHOM KHUCIIOTBI, IPOBEJCHUE
KaueCTBEHHBIX peakUui Ha XJOPUA-UOHBI M HAONIOJEHHE NPU3HAKOB WX MPOTEKAHHUS, OIBITHI,
oTpaxaromue (U3MUECKHe U XUMHUYECKHE CBOWCTBA TaJOT€HOB U WX COSAMHEHUU (BO3MOXKHO
WCIIOJIb30BAaHUE BHJICOMATEPUATIOB), O3HAKOMJICHHE C oOpasllaMu XJOpUIOB (TaJIOTCHH]IOB),
O3HAKOMJIEHHEe ¢ oOpa3uamMu cepbl M €€ COeNWHEHUSMU (BO3MOXKHO HCIIOJIb30BaHHE
BUJCOMATEpHANIOB),  HaOmIOfeHWe  mpomecca  OOyrJIMBaHUS ~— caxapa  IOJA  JIeHCTBHEM
KOHIICHTPUPOBAHHOM CEPHON KHCJIOTHI, M3YYCHHE XHMHYECKHUX CBOMCTB pa30aBJICHHOW CEPHOM
KHUCTIOTHI, TPOBEACHHE KAYECTBEHHOH peakIuu Ha CcyiabpaT-HOH U HaONIOJCHHE TpHU3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (HU3MYECKUMH CBOHCTBaMH a3oTa, ¢ocdopa W UX COCTUHEHHUN
(BO3MOXXHO HCITOJIb30BAaHHUE BHJIEOMATEpPUAIOB), oOpas3mamMu a30THBIX M (PocOpHBIX ymOOpEeHHIA,
nosyueHue, cobupanue, pacrmo3HaBaHUe U U3yUYeHHE CBOWCTB aMMHAaKa, MPOBEICHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHHS U (PochaT-uoH U M3YUCHHE IPU3HAKOB WX MPOTCKAHMSI, B3AaMMOJICHCTBHEC
KOHIICHTPUPOBAHHON a30THON KHUCIOTHI C MEAbIO (BO3MOXKHO HCIIOJIb30BAHHME BHIECOMATEPHAIIOB),
U3y4eHHE MOJENe KpUCTAJUIMYECKHX PpemETOK anmasza, rpadura, QyiiepeHa, 03HAKOMIICHHE C
MPOIIECCOM  aJICOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM W YCTPOMCTBOM
MPOTUBOras3a, MOTy4YeHHe, COOMpaHHe, pPACMO3HABAHUE W HM3yYCHHE CBOMCTB YTIEKUCIOrO Tasa,
MPOBEJICHUE KAaYECTBEHHBIX pEaKIMil Ha KapOOHAT W CWIMKAT-UOHBl UM W3YYEHUE MPHU3HAKOB HX
MIPOTEKaHUs, O3HAKOMJIEHHWE C TPOAYKIUEH CHIMKATHOW MPOMBIIUICHHOCTH, pEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/a4 110 TeMe «BaxxHele HeMeTaulbl ¥ UX COSUHEHUS».

MeTa/uibl ¥ UX COeUHEHUS

OO61mas xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX IMOJIOKEHUS B
Ilepuonnueckoir cucreme xumudeckux 3ieMeHToB JI. M. MeHneneeBa W CTpOCHHS aTOMOB.
Crpoenne wMetaiioB. Meraumueckass CBSI3b M METaUIMUECKas KPUCTAUIMYECKAs pPEIIETKa.
DNEeKTPOXUMHUYECKUI psAll HAPsLDKEHU MeTauioB. @U3nYecKre 1 XUMUYECKHE CBOMCTBA METAJUIOB.
OO6mme cnocoObl Moy4eHus: MeTawioB. [IoHATHE O KOPPO3WH METAJIOB, OCHOBHBIE CIIOCOOBI
3aIUTHl UX OT Koppo3uu. CriiaBel (CTallb, Yyr'yH, JIOPATIOMHHIKN, OpOH3a) U UX IPUMEHEHUE B OBITY
Y IPOMBIIIEHHOCTH.

[Ilenounble MeTauIbl: OJIOKEHKUE B [leproanueckoi cucreMe XUMUYECKUX 3iieMeHToB [, 1.
MenneneeBa, CTpOEHUE UX aTOMOB, HaXOXKJI€HUE B npupoae. PU3ndeckue U XMMHUYECKUE CBOMCTBA
(na mpumepe HaTpus U Kamusi). OKCUIBI U TUAPOKCHIBI HATPUS U Kanus. [I[puMeHeHue MemouHbIX
METAJUIOB M MX COCIMHEHUN.

[[{ennoyHO3eMeNbHBIE METAJIIBI MarHui M KalbLUui: nosnoxeHue B [lepumonnueckoil cucreme
xuMuueckux dnemeHToB J[. M. MeHneneeBa, CTpOE€HHE WX aTOMOB, HAXOXKJICHHE B MPHUPOJE.
Ou3nMYecKue W XMMHYECKHE CBOWCTBA MArHWsl M Kajblus. BakHelmme COeIUHEHUS Kalablusd
(okcun, rugpokcun, conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHUSI.

Antomunuii: nonoxenue B Ilepuoguueckoil cucreMe XxuMHuUeckux aseMmeHtos J[. M.
MenneneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B mpupoae. PU3MYECKHME W XUMHUYECKHE CBOWCTBA
anmoMuHMsI. AM(OTEpHBIE CBONCTBA OKCHJIA U TUIPOKCUIA AIFOMUHUS.



Kenezo: nosnoxenue B [lepuoguueckoil cucteme xumuyeckux sneMeHToB /. M. Menneneena,
CTPOEHHME aTOMa, HAXOXKJEHUE B npupoje. Puznueckrue U XUMHUECKHE CBOMCTBA xkene3a. OKCHUpbl,
ruznpokcuabl v conu xenesa (1) u xenesa (111), ux cocras, cBoiicTBa U nosyueHue.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMH METaJUIOB W CILIaBOB, MX (PH3UYECKUMH CBOMCTBAMH, M3YUCHHE
PE3YIBTATOB KOPPO3WU METAIOB (BO3MOYKHO HCIIOJIB30BaHHE BHJIEOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCH/IA KaJbIMs U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BaHNE BUICOMATEPHAIIOB),
HCCIeIOBAaHUE CBOMCTB JKECTKOW BOJBI, MPOIECCAa TOPEHHUS JKelie3a B KUCIOpoae (BO3MOXKHO
MCIIOJIb30BaHUE BHUAEOMATEPUAIOB), MPU3HAKOB MPOTEKAaHHs KAayeCTBEHHBIX PEaKIUil Ha HOHBIL:
MarHusi, Kanbllus, amtoMuHus, 1uHKa, kene3a (II) u sxenesa (llIl), menu (ll), HaGmronenue u
ONHMCAHUE TMPOIIECCOB OKpAIIMBAHUS IJIAMEHM HOHAMHM HATpusl, Kajdusi WU KaiblUs (BO3MOXHO
HCIIOJIb30BaHUE BHI€OMATEpUAlIOB), HCCIeI0BaHe aM(OTEPHBIX CBOWCTB T'MAPOKCHIA aTIOMUHUS U
TUAPOKCHIA IIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 33/lau Mo TeMme «BaxHeimme Meramuibl U UX
COETMHEHUS».

XuMHus 4 OKPYyKAKIIAs cpeaa

BemiectBa 1 maTepuanbl B MOBCEIHEBHOW >KM3HU 4esioBeKa. be3zomacHoe HCIONb30BaHUE
BEUIECTB W XHUMHUYECKUX peakuuili B ObiTy. IlepBas momours Npu XUMHUYECKHX OXKOTax H
OTpaBJICHHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYKarolleh cpenbl (MpeaesibHasi JOMYCTUMas KOHIICHTPALUS
BenlecTs, najiee — [1/IK). Pons XxuMuu B perieHnn 3K0JI0rUYeCcKuX MpooIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTepUanoB (CTEKIIO0, CIIJIaBbl METAJIOB, TIOJTMMEPHBIC MAaTEPHUAIIbI).

Meosicnpeomemmnuwie ceasu

Peanuzaiust MexXnpeaMEeTHBIX CBA3€H MPH M3YYEHHMM XMMHUHM B 9 Kiacce OCYHIECTBISETCS
4yepe3 HCIOJIb30BaHWE KaK OOIIWX €CTECTBEHHO-HAYYHBIX MOHSATHN, TaK U MOHSATHH, SBISIOIIUXCS
CHUCTEMHBIMU JJIs1 OTJICIBHBIX MIPEIMETOB €CTECTBEHHO--HAYUYHOTO IIHKIIA.

OO0me ecTeCTBEHHO-HAy4YHbIE TMOHSTHS: HAay4HbIM (DaKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIU3,
CUHTE3, KJIacCU(PHUKaIUs, TEPUOINIHOCTh, HAOIIOACHHE, IKCIIEPUMEHT, MOJISIMPOBaHKE, U3MEPEHHE,
MOJIETIb, SIBJICHHE, TAPHUKOBBIN () PEKT, TEXHOTOTUsI, MAaTEPHAIIBI.

®duzuka: Marepus, aTroM, DOJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ, H30TOIBI,
PaOaKTUBHOCTb, MOJIEKYJa, SIEKTPUUECKUM 3apsill, TPOBOAHUKH, TIOTYIPOBOAHUKY, AUIIECKTPHUKH,
(GOTORIIEMEHT, BEIIECTBO, TeJO0, OOBEM, arperaTHOE COCTOSHHE BEIIeCTBa, Tra3, pPacTBOP,
PacTBOPUMOCTD, KpUCTAJIMUECKAs pelIETKa, CIUIaBbl, (PU3NUYEeCKUe BEJIUYUHBI, €AMHUIIBI U3MEPEHMUS,
KOCMHMUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢dorocunTe3, aBIXaHue, OWochepa, IKOCHCTEMa, MHUHEPAIBHBIC YIOOpCHUS,
MUKPO3JIEMEHTBI, MAKPOIJIEMEHThI, TUTATEJIbHBIE BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJBI, MOJIE3HBIE HCKOMAaeMBbIe,
TOIUTMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE ~ pe3yNbTaTbl OCBOCHHUS MIPOTPaMMbl OCHOBHOTO O0IIero oOpa3oBaHHA
JIOCTUTAIOTCSl B XOJA€ OOY4YeHHS XMMHUHM B €IMHCTBE y4e€OHONW M BOCIUTATEJIBHON JAESITEIbHOCTU B
COOTBETCTBUHU C TPAAULMOHHBIMU POCCUHUCKUMH COIIMOKYJIBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSMHU, NPUHATHIMM B OOIIECTBE NIpPaBWJIAMU M HOPMaMU IIOBEJIEHUS M CIIOCOOCTBYIOT
MpoleccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COIIMATN3AIINN 00YYaIOIIUXCS.

JIMuyHOCTHBIE Pe3ylbTaThl OTPaXAalOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOW MO3UTHBHBIX LIEHHOCTHBIX OPHEHTALMH U PpACUIMPEHUE OIbITa JEATEIbHOCTH Ha €€
OCHOBE, B TOM YHUCJI€ B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOIUEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U HAYYHOMY
HACJIeINI0, TOHMMAHUs 3HAYEHUS XMMHUYECKOH HAayKH B IKM3HH COBPEMEHHOro OOIEeCTBa,
CHOCOOHOCTH BIAZETh JOCTOBEPHOH HH(MOpMAIMe O TMEepeloBBIX JOCTIKEHUSX M OTKPBITHUSIX
MHUPOBOI U OTEYECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTpPOHCTBE MHpa
1 00IICCTBA;

2) rpaIaHCKOr0 BOCTIHTAHUS:

MPEACTABICHUS] O COLMAJIbHBIX HOPMAaX M MPaBWIAX MEXKIMYHOCTHBIX OTHOIICHUI B
KOJJIEKTUBE, KOMMYHHUKAaTHUBHON KOMIIETEHTHOCTHU B OO0IIECTBEHHO MIOJIE3HOM,
y4eOHO-UCCIIEI0BATENbCKOW, TBOPYECKOM M JPYyrUX BHJAAX JAESITEIBHOCTH, TOTOBHOCTU K
pa3HOOOpa3HOW COBMECTHOHM NEATEIBHOCTH TMPH BHIMOJHEHHH Y4eOHBIX, MO3HABATEIbHBIX 3aj1ad,
BBIMIOJJHEHUM XMMHUYECKUX JKCIEPUMEHTOB, CO3JAaHMM YYEOHBIX IIPOEKTOB, CTPEMJICHUS K
B3aMMOIOHMMAHUIO ¥ B3aMMOIIOMOLIM B IMpoliecce 3TOM y4eOHOU MAesTeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBAapHUIIECH C MO3UIUU HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHUSI IOCJIEACTBUN MMOCTYIIKOB;

3) IEeHHOCTH HAYYHOr'0 MO3HAHMS

MHUPOBO33PEHUYECKUE MPEACTABIEHUS O BELLECTBE U XUMHUUYECKON peaklMi, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO pa3BUTHUsS HAYKM M COCTABJISIOLIME OCHOBY JUIsl TIOHMMAaHUS CYLIHOCTU
HAyYHOW KapTHHBI MHpa, NPEICTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIBI,
B3aUMOCBSA3X YEJIOBEKA C IPUPOJHOMN CPE0i, O POIU XMMHH B [IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIC MOTHBBI, HAIPABICHHbIE HA TIOJy4YEHHWE HOBBIX 3HAHUU [0 XHWMMH,
HEOOXO/AMMBIE JJIi  OOBACHEHMs HAOIIOAAaeMbIX IPOLIECCOB U  SIBICHHUM, IO3HABaTENIbHOM,
MH(POPMALMOHHON M YNTATEIbCKOW KYJIBTYPBI, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIBHON pabOTHI ¢
y4eOHBIMU TEKCTaMM, CIIPAaBOYHOW JIUTEPATypOil, OOCTYHHBIMU TEXHHUUYECKHUMH CpEICTBaAMU
MH(POPMALMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYCHHMIO M TIO3HAHWIO, JIF0003HATEIBHOCTh, TOTOBHOCTb M CIOCOOHOCTH K
€caM00OOpPa30BaHUIO, MPOEKTHOM M MCCIEAOBATEIbCKON AESITeNbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHS 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBaHHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE LIECHHOCTHU U3HH, OTBETCTBEHHOI0 OTHOUIEHUSI K CBOEMY 3[10pPOBbIO, YCTAHOBKHU Ha
3JI0OPOBBII 00pa3 KU3HU, OCO3HAHUE MTOCIEICTBUI M HETIPUATHE BPEIHBIX MPUBBIYEK (YOTpeOIeHUs
aJIKOTroJisi, HApKOTHKOB, KYpPEHHs), HEOOXOIMMOCTH COOJIOACHMS MpaBWyl O€30MacHOCTH MpuU
oOpalieHny ¢ XUMUYECKUMU BEIIECTBAMU B OBITY U PEabHOM KU3HU;

5) Tpy10BOT0 BOCTIUTAHUS:

MHTEpeC K MPaKTUYECKOMY H3Yy4YeHHIO Ipodeccuil U TpyAa pa3IndHOrO pojia, yBaKEHUE K
TpyAy U pe3yibTaTaM TPYLOBOW JEATEIBHOCTH, B TOM UYUCJIE Ha OCHOBE NPUMEHEHUS NPEAMETHBIX



3HAHUU 110 XMMHUU, OCO3HAHHBIN BHIOOP MHIUBUAYATbHON TPACKTOPUH MPOAOIKEHUsI 00pa3oBaHus ¢
y4€TOM JIMYHOCTHBIX HWHTEPECOB U CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX MHTEPECOB U
MOTpeOHOCTEH, yCIemHoN nMpodecCUOHATBHON NEATeIbHOCTH M Pa3BUTHUS HEOOXOAMMBIX YMEHHIA,
TOTOBHOCTH aIalITUPOBATHCA B MPpOo(eccuoHalbHOI cpee;

6) 3K0JI0rH4eCKOro BOCHUTAHUA:

HKOJIOTMYECKH 1€J1eCO00pa3HOe OTHOIIEHHWE K MPHUpOJie KaK HCTOYHMKY >KM3HH Ha 3emiie,
OCHOBE €€ CyILECTBOBaHMs, MOHUMAHUE IEHHOCTH 3I0pPOBOTO M Oe30macHOro obpasza >KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (DM3UYECKOMY U IICHXUYECKOMY 3JI0POBBIO, OCO3HAHHE
IIEHHOCTH COOJIOZICHUSI MpaBMJI O0€30MacHOTO TOBEJEHUS MpHU PabOTe ¢ BEIIECTBAMH, a TaKXe B
CUTYAIUAX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH IMPUMCHATH 3HAHUA, ITOJYYAaCMbIC IIPU U3YUCHHUH XUMHHU, NJI PCIICHUA 3aad,
CBSI3aHHBIX C OKPY’KAIOUIEH MPUPOJHON CPENO, 1Sl MOBBIIIEHUS YPOBHS 3KOJIOTUUECKON KYIbTYPHI,
OCO3HAHHS TJIOOANBLHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM M MyTeld UX PelIeHUs MOCPEACTBOM
METOJIOB XMMHH, FKOJIOTMUYECKOr0 MBIIIJICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM B IO3HABATENIbHOM,
KOMMYHHUKATUBHOW U COLIMATBHON MIPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATbDI

B cocraBe wMeTanpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIE s  (OpPMHPOBAHUS
MHUPOBO33pEHHUsI OOIlEHAYYHbIE TOHITHS (3aKOH, TEOpHs, MPHHIIMI, THMOTEe3a, (akT, CUCTEMA,
MPOIIECC, IKCIEPHUMEHT W JIPYroe.), KOTOPBIC HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
IpeIMeTax M IMO3BOJSIOT Ha OCHOBE 3HAHUN M3 3TUX IMPEeIMETOB (OPMUPOBATH MPENCTABICHHUE O
[[EJIOCTHOW HAay4yHOW KapTHHE MHpa, W YHHUBEpCalbHble y4eOHBbIC NeHCTBUS (TIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOpBIE OOECIEYMBAIOT (OPMHPOBAHHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTe/ibHBIC YHHBeEPCAIbHbBIE YUeOHbIE NeiCTBHSA

Ba3oBble Jjornyeckue nelcTBuUs:

YMEHHsI UCTIOJIb30BATh MPUEMBI IOTUYECKOTO MBIIIICHUS TIPU OCBOCHUH 3HAHUIA: PACKPHIBATh
CMBICJI XUMHYECKUX IMOHSITUN (BI:IIIGJISITB HX XapPaKTCPHBIC IMTPU3HAKH, YCTAaHABJIIMBATHL B3aMMOCBA3L C
IPYTMMH TOHSTHUSMHM), MCIIONB30BATh MOHATUSA IJii OOBSICHEHHS OTIENbHBIX (DaKTOB U SIBICHUIA,
BBIOMpATh OCHOBAHMS W KPUTEPUU IS KIacCHU(PUKAIMM XUMHUYECKHX BEIIECTB M XUMHUYECKHX
peaKuHﬁ, YCTaHABJIMBATh MPUYUHHO-CJICACTBCHHBIC CBA3U MCIKIY oObeKTaMu HU3yuCHUsA, CTPOUTH
JIOTUYECKUE pacCyXIeHUs (MHIYKTUBHBIC, NEIyKTHBHBIC, II0 aHAJOTWH), JAeNaTh BBIBOABI H
3aKJIIOYEHUS;

YMEHHE IMPUMEHATh B MpoLEecce MO3HAHMs MOHATUS (IpeIMETHbIE W MeTanpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIC) MOJENH, WCIOIb3yeMble B XUMHH, MPEoOpPa3oBbIBATh IIHUPOKO
NPpUMCHACMBIC B XHMHUHW MOJCJIBHBIC IMPCACTABJICHUA — XUMHAYECKUHA 3HAK (CI/IMBOJI BHGMGHTa),
XuMuueckas popMysa U ypaBHEHHE XUMUYECKOM peakluy — MpU PelIeHUH Y4eOHO-TI03HaBATEIbHBIX
3a/1a4, ¢ Y4€TOM ATHUX MOJIENBHBIX NPEICTABICHUN BBIABISATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH U3YyYaCMbIX 00BEKTOB — XUMHYECKUX BCIICCTB U XUMHUYCCKUX peaKuHﬁ, BBIABIIATH O6H_[I/I€
3aKOHOMEPHOCTH, NMPUYMHHO-CIIEACTBEHHbIE CBS3M M MPOTHBOPEYHs B HM3y4aeMbIX Ipoleccax U
SIBIICHUSX.

Ba3oBble ucciieqoBaTe/IbCKUE AeCTBUSA:

YMEHHE HMCIIOJIb30BaTh MOCTABICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHMUS, & TAKXKE B
Ka4ueCTBC OCHOBbLI JIA (bOpMPIpOBaHI/IH FUNOTE3bl IO MPOBCPKE MPABUIIBHOCTU BbICKA3bIBACMbBIX
CYXKJICHHH;

NpUOOpEeTEeHNE OIbITa MO IUJIAHHUPOBAHUIO, OPraHU3alMd U TPOBEACHHUIO YUCHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM IpoIlecca, CaMOCTOSTEIHHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (opMmynupoBaTh 0000IIEHHS M BBIBOJBI IO pe3yabTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMS, COCTABIATh OTUET O MPOEIaHHOM paboTe.



Pab6ora ¢ ungopmanmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATh M MHTEPIPETUPOBATh MH(POPMAIUIO PA3TUYHBIX BUJIOB H
dopM mpencTaBiICHMs, NOJYyYaEMYyI0 W3 pa3HbIX HCTOYHHUKOB (HAy4yHO-TIONYJSpHAs JIMTEparypa
XUMHUYECKOTO COJEpIKaHMsA, CIIPaBOYHBbIE MOCOOUs, pecypchl MHTepHETa), KPUTHUECKU OLIEHHWBATH
MPOTHBOPEUYHBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE NMPUMEHATh Pa3IUYHbIE METOJbl U 3alpOChl MpPHU MOUCKE U 0oTOOpe HHpOpMaLUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIUMBIX ISl BBHIMOJTHEHHUS Y4Y€OHBIX W IMO3HABATEIBHBIX 3a7a4
ONpeNe€HHOr0 THIA, TNPHOOpETeHHE OmnbiTa B 00JAaCTH HCHOJIB30BaHUSA HH(DOPMAITMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHH, OBIaJeHUE KYyJIbTYpOW aKTUBHOTO MCIIOJIB30BAHUS Pa3IUUHBIX
MIOUCKOBBIX CUCTEM, CAMOCTOSTEILHO BEIOUPATH ONTUMAIbHYIO (POpMY MPECTaBICHHS HH(POpMAIUU
U WUIIOCTPUPOBATh pEIIaeMble 3a[1a4id HECIOKHBIMU CXEMaMH, IharpaMMaMH, APYyruMu GpopMaMu
rpauKu U UX KOMOWHAITUSIMU,

YMEHHE HCIOJb30BaTh W AaHAJM3UPOBATh B IMpolecce Y4eOHOW M HccCie0BaTeNbCKOM
JeATENbHOCTH UH(OPMALIHMIO O BIUSHUM MPOMBIIIIEHHOCTH, CEIbCKOT0 X03sIIiCTBa U TpaHCIOPTa Ha
COCTOSIHUE OKPY KaroLEH IPUPOIHON CPEBl.

KoMMyHUKaTHBHBIE YHHBepcalbHble y4eOHbIe JeiicTBUA:

YMEHHUS 33J1aBaTh BOIIPOCHI (B X0J1€ Auaiora u (WiH) AUCKYCCHH) IO CYIIECTBY OOCYKIaeMOu
TeMbI, GOPMYJIUPOBATH CBOM MPEITIOKEHNS OTHOCUTENILHO BBIMOJIHEHUS MTPEIJIOKESHHON 3a1auu;

YMEHMSI TIPECTAaBISITh MOTYYEHHbIE PE3YyJIbTAaThl IO3HABATEIBHON €ATEIbHOCTU B YCTHBIX H
MUCHbMEHHBIX TEKCTaX; Je1aTh MPE3EHTAINIO PE3YIbTATOB BHIIIOJHEHHS] XUMUYECKOTO IKCIIEPUMEHTA
(;rabopaTopHOro OIBITa, Ja0OpaTOPHOM PabOTHI MO HCCIEIOBAaHHIO CBOMCTB BEIIECTB, Y4EOHOTO
IIPOEKTA);

yMEHHsI Y4eOHOTO COTPYIAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW IO3HAaBaTEIbHOW U
MCCIIEIOBATENILCKOM AEATEIBHOCTH TPU PEIICHHH BO3HHUKAIOIINX MPOOJIeM Ha OCHOBE yuéTa 00IIuX
MHTEPECOB M COTJIACOBaHMS MO3ULUN (00CYXIEHHS, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JIEUCTBUH, ONpe/IeJICHHEe KPUTEPUEB MO OIEHKE KayecTBa BHIOJTHEHHON
paboThI U ApyTHE).

PerynsiTuBHbIe yHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA:

YMEHHE CAMOCTOSTENIbHO OMNpEeAeNATh LEIH JeATeIbHOCTH, IJIaHUPOBaTh, OCYLIECTBIATD,
KOHTPOJINPOBATh U NPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JESTENIbHOCTD, BEIOMpATh Hanubosee
s exTrBHBIE CITOCOOBI pelieHUsT yYeOHbIX W TTO3HABATEIBHBIX 3a7a4, CAMOCTOSTEIIBHO COCTABIISITh
WU KOPPEKTUPOBAThH INPEIJIOKECHHBIA AJITOPUTM JEHUCTBUM IIPU BBIIOJIHEHUM 3aJaHUM C y4ETOM
MOJIyYEHUS! HOBBIX 3HAHUM 00 H3ydaeMblX OOBEKTaX — BEIIECTBAX M pPEaKUUsIX, OLIEHHUBATH
COOTBETCTBHUE IMOJYYEHHOT'O pe3ysbTaTa 3asBJICHHOH 1€/, yMEHHE UCIOIb30BaTh U aHAIU3UPOBAThH
KOHTEKCTBI, IPeyIaraéMbl€ B YCIIOBUU 3aJaHU.

MNPEIMETHBIE PE3YJIBTATHI

B coctaBe mnpeaMeTHBIX pe3yiabTaTOB IO OCBOCHHUIO 00S3aTENILHOTO  COZAEpIKaHus,
YCTaHOBJICHHOTO JaHHOW  (QenepasibHON  pabouyeidl  MmporpamMMmoi, BBIACISIOT:  OCBOCHHBIC
00y4JaroIMMUCS Hay4YHbIE 3HAHMSI, YMEHUS U CIIOCOOBI 1eUCTBUH, crienupudecKue 1 TpeaMeTHON
o0Onactu «XuUMHUS», BUIBl AEATEIBHOCTH IO IMOJYYECHHIO HOBOIO 3HAHUS, €r0 HMHTEepIpETaIH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYalIHSIX.

K xoHmy oOydyenuss B 8 kjacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

® packpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX IOHSATHI: aToM, MOJEKYyJa, XUMHYECKH

3JIEMEHT, IIPOCTOE BELIECTBO, CIOXKHOE BELIECTBO, CMECH (OJHOPOJHAS U HEOAHOPOHAs),
BaJICHTHOCTh, OTHOCHUTEJIbHAs aTOMHas M MOJIEKYJISIpHas Macca, KOJMYECTBO BELIECTBa,
MOJIb, MOJISIpHAsI Macca, MaccoBast J10JI1 XMMUYECKOTO 3JIEMEHTa B COSIMHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KHCIIOTa, OCHOBAHHUE, COJIb, SJIEKTPOOTPUIIATEIBHOCTD, CTENICHb OKHUCIICHNS,



XUMHUECKasl peakuusi, KilaccuuKalus peakiuil: peakuud COCAMHEHUS, PpPEeaKIHU
pa3oKeHus, peaKkiMy 3aMeleHHs, peakMi OOMeHa, 9K30- U SHIO0TEPMUUYECKHE PEaKLUH,
TEIIOBOM 3((EKT peakiuw, sApo aToMa, IJICKTPOHHBINA CIIOW aTroMa, aTOMHAs OpOUTAIb,
paanyc aToma, XUMUYECKas CBs3b, MOJIAPHAS U HEMOJSIpHAS KOBAJIGHTHAs CBSI3b, MOHHAS
CBs3b, MOH, KaTMOH, QaHUOH, pacTBOp, MaccoBas [0Ji1 BellecTBa (MPOLIEHTHAs
KOHIICHTpAIIUs) B PaCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMMHUYECKUX TMOHSATUH M MPUMEHATh 3TH
MOHSITHSI TIPU OMMCAHUU BEILIECTB U X MPEBPaICHHI;

UCIIOJIb30BAaTh XUMHUYECKYIO CUMBOJIMKY JUISl COCTaBJIEHUS] (POPMYJT BEIIECTB U YpaBHEHUI
XUMHUYECKUX PEAKIUM;

OIpeNIeNIATh BAJEHTHOCTh AaTOMOB OJJIEMEHTOB B OWMHApHBIX COCJUHEHUSX, CTENEHb
OKHUCJIGHHS DJIEMEHTOB B OWHApHBIX COEAMHEHUAX, MPHUHAUICKHOCTh BEIIECTB K
OIpeIeIEHHOMY KJIACCy COEIUHEHUH 1o (hopMysaM, BUJ XUMHUYECKOH CBsI3U (KOBaJIECHTHAs
Y MOHHAs1) B HEOPTaHUYECKUX COCAMHEHHUSX;

packpeiBath cmblca Ilepuogmueckoro 3akona JI. M. MenneneeBa: NE€MOHCTPUpPOBATH
MMOHMMAHUE NEPUOANYECKON 3aBUCUMOCTU CBOMCTB XHMHUYECKHX DJEMEHTOB OT UX
nonoxkeHuss B Ilepuoanueckoit cucrteme, 3aKOHOB COXpPAaHEHHMS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHUsI, 3aKOHAa ABOTaJIpo;

OIUCHIBATh U XapaKTepHU30BaTh TabInuHyt0 Gopmy [leproauueckoil CHCTEMbI XUMHUYECKHUX
9JIEMEHTOB: pa3IuyaTh TOHATHA «IJIlaBHAs mnoarpymnmna (A-rpynma)» U «Io0o4Has
noarpynna (b-rpymnmna)y, Masbie v 00JbIIME EPUOJIbI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE
umerorcas B Tabmune «llepumommyeckass cucrema xumuueckux oanementoB . .
MenzeneeBay» ¢ YMCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB
(coctaB U 3apsn a1pa, oOIIee YUCIIO AIEKTPOHOB U paclipesiesieHHe UX MO 3JIEKTPOHHBIM
CII0SIM);

KJ1accu(UUIUPOBAaTh XUMUYECKUE DBJIEMEHThl, HEOPraHMYECKUE BEIECTBA, XUMHUYECKHE
peakiuu (IO YHUCIYy M COCTaBY YYacTBYIOIIMX B pEakIUM BELIECTB, IO TEMJIOBOMY
abdexry);

XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3TUYHBIX
KJIacCOB,  NOATBEp)KJas  ONUCAaHWE  MpUMEpaMH  MOJIEKYJISPHBIX  YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKInii;

IIPOrHO3MPOBaTh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX KadyeCTBEHHOIO COCTaBa,
BO3MO>XHOCTH MPOTEKAHMSI XUMUYECKUX MIPEBPALICHUI B Pa3JIMUHBIX YCIOBHSIX;

BBIUHCIIATH OTHOCUTEJIBHYI0 MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO
JIONII0 XMMUYECKOTO 3JIeMEHTa Mo (popMmyle COeTUHEHHsS, MACCOBYIO JIOJII0 BELIECTBA B
pacTBOpe, IPOBOAUTH PACUYETHI 10 YPABHEHUIO XUMHUYECKON PEaKIVH;

MPUMEHSTh OCHOBHBIE OIEpalli MBICIUTEIBLHON AESITENIbHOCTH — aHallu3 M CHUHTE3,
CpaBHEHHE, O0OOIIEHHE, CHUCTEeMATH3AIMI0, KIACCU(UKAIUIO, BbIIBICHUE NPUYMHHO-
-CJIC/ICTBEHHBIX CBA3€W — JUISI WM3YyYCHHS CBOMCTB BEIIECTB U XHUMHUYECKUX PEAKIUU,
€CTeCTBEHHO-HAYYHbIE METOAbl MO3HaHHsS — HaOIIOJeHHe, W3MEpPEHHE, MOJEIHpPOBAHHUE,
9KCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN);

cleloBaTh  MpaBWJIaM  TOJb30BAaHUS  XUMHYECKOW TMOCYI0M U J1abopaTOpHBIM
o0opymoBaHUEM, a TaKXKe IMpaBWIaM OOpAIEHUS C BEIICCTBAMH B COOTBETCTBHH C
MHCTPYKUHUSAMU IO BBINOJHEHUIO J1A0OPAaTOPHBIX XMMHUYECKUX OIBITOB MO IMOJYYEHHIO U
cOOMpaHUIo Ta3000pa3HBIX BEUIECTB (BOJIOPOJIA U KUCIOPOa), IPUTOTOBICHUIO PACTBOPOB
C ONpenesIEHHON MAaCCOBOM J0JIEd pacTBOPEHHOIO BEIIECTBA, TUIAHUPOBATH W MPOBOJHTH



XMMUYECKHE OHKCIEPUMEHThl [0 paclO3HaBaHUIO PACTBOPOB INEIOYEH M KHUCIOT C
MIOMOIIBIO0 UHIUKATOPOB (JTaKMYC, (PeHOIPTATICHH, METUIIOPAHXK U APYTHE).

K koHumy obOydyenus B 9 kjacce mpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHA:

pacKpbhIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TMOHATUNA: XWMHUYECKUH JIIEMEHT, aTOM,
MOJIEKYJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJEHTHOCTb,
3JEKTPOOTPHUIIATEIHLHOCTD, CTENIEHb OKUCICHUS, XUMUYECKas Peakiinsi, XUMUYECKasl CBS3b,
TEIUIOBOM d(PdeKkT peaknuu, MOJIb, MOJSIPHBIA 00BEM, pPacTBOP, JJICKTPOJIUTHI,
HEDJICKTPOJIUTHI,  DIEKTPOJIUTHYECKAs JHUCCOIMAINS, pEeaKklud HMOHHOro OOMeHa,
KaTaJiu3aTop, XHUMHUYECKOE paBHOBeCcHE, OOpaTUMble M HEOOpaTUMbIE PEAKIIUH,
OKHUCJIUTEIHbHO-BOCCTAHOBUTEINIbHBIE PEaKLIMU, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE U
BOCCTaHOBJICHHE, aJUIOTPONUs, aM(POTEPHOCTh, XUMUYECKasl CBs3b (KOBaJCHTHAsI, NOHHAS,
MeTaJlIn4yecKas), KpUCTa/NIMyecKass pPelETKa, KOppO3Usl METaJlIoB, CIUIAaBbl, CKOPOCThb
XUMHUYECKON peakiuu, mpeenbHo gomyctumas konuentpanus [1IK Bemectsa;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHSATUH M TPUMEHATH OTH
MOHSITHSI TIPU ONMCAHUU BEILIECTB U X MPEBPAICHHIA;

UCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JIJISi COCTaBJICHUS (OPMYIT BEIIECTB M YPABHEHHIA
XUMHUYECKHUX PEaKIIHii;

OTPENIETATh BAJICHTHOCTh U CTENEHb OKHCJICHUS XMMUYECKHX 3JIEMEHTOB B COCAMHEHUSX
Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTD BEUIECTB K OMpPeIeIEHHOMY KJIacCy COSUHEHUIA 1O
dbopMynaM, BHJ XHUMHYECKOW CBS3U (KOBAJICHTHAs, HWOHHAs, METaJUIMYeCKasi) B
HEOPTraHMYECKUX COCAMHEHUSX, 3aps HOHA TI0 XUMUYECKOU (hopmysie, XapaKkTep Cpeabl B
BOJHBIX PACTBOpAaX HEOPraHWYECKUX COCAMHEHUN, THUI KPUCTAIMYECKON PEMIETKH
KOHKPETHOI'O BEIIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona J[. . MenneneeBa u JeMOHCTPUPOBATH €TO
MMOHMMAHKE: OMUCHIBATh M XapaKTepHU30BaTh Ta0IMuHyI0 (hopmy [leproaudeckoll CUCTEMBI
XUMHUYECKHX JJEMEHTOB: pa3nyaTh MOHATHS «rjaBHas mnoArpynmna (A-rpynma)» Hu
«mobounast mnoarpymnna (b-rpynma)», wmanble u  OonbliMe TEPUOJBI, COOTHOCHUTH
0003HaUYCHMs, KOTOpPHIE HMMEIOTCS B TMEPHOJUYECKONM TaONMIEe, C YHUCIOBBIMH
XapaKTepUCTUKAMU CTPOEHHUSI aTOMOB XHMHUYECKUX JJIEMEHTOB (COCTaB W 3apsii sjapa,
o0Iee YMCIO AJIEKTPOHOB M PACHpEesieHHe WX IO DJIEKTPOHHBIM CIIOSIM), OOBSICHSTH
o011e 3aKOHOMEPHOCTH B MU3MEHEHUU CBOMCTB AJIEMEHTOB U UX COCAWHEHUHN B Mpeiesnax
MaJlbIX MIEPUO/IOB U TJIABHBIX MOATPYIII C YUETOM CTPOEHHUS UX ATOMOB;
KJIaCCU(UIIUPOBATh XUMHUYECKHE DSJIEMEHTBhI, HEOPTaHMYECKHE BEIIECTBA, XUMHUYECKHUE
peakuuu (IO YMCIAYy M COCTaBYy YYacCTBYIOIIMX B PEaKIMHM BEIIECTB, IO TEIMJIOBOMY
3¢ (deKTy, Mo N3MEHEHUIO CTETICHEH OKUCICHHUS XUMHUYECKHX JJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME U cHEU(pUIECKIe XUMUUYECKIE CBONCTBA MPOCTHIX
U CIIOKHBIX BEIIECTB, MOJTBEPKAasi OMHCAaHUE IMPUMEpPaAMU MOJCKYJISIPHBIX M HOHHBIX
YpaBHEHUH COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUM;

COCTaBJISITh YPAaBHEHHUS JJIEKTPOJUTHYECKOW IOUCCOLMALMU KHUCIIOT, IIECJIOYEH U COJEH,
MOJIHBIE M COKpAlIEHHBIE ypaBHEHHS pPEaKIUil MOHHOrO OOMEHa, ypaBHEHHS pPEakIHii,
MOATBEPKJAIOIIMX CYIIECTBOBAHUE MEHETUYECKOM CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX
KJIaCCOB;

pPacKkpbIBaTh CYIIHOCTh OKHCJIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca 3TUX peaKluii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HX CTPOCHHS, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHHUIN B Pa3IMYHbBIX YCIOBHSIX;



BBIUUCIISATH OTHOCUTEIBHYIO MOJICKYSIPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JOJI0 XMMHUYECKOTO JJIeMEHTa 10 (hopMyJie COCIUHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI IO YPABHEHUIO XMMHUECKON peaKIii;

coOmogaTh  MpaBWja  IOJIB30BAaHMS  XUMHYECKOW TOCyJod UM J1abopaTOpHBIM
o0opynoBaHueM, a Takke IMpaBuia OOpalleHUss C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKLUSAMH T10 BBIMOJHEHUIO Ja0OpATOPHBIX XUMHUYECKHUX OMBITOB MO MOJYYCHHIO U
coOMpaHnIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO Tasa);

IPOBOJIUTHh PEAKLMH, MOATBEP)KIAIOIINE KAYECTBEHHBIH COCTAaB PA3IMYHBIX BEIIECTB:
pacno3HaBaTh OINBITHBIM ITYTEM XJIOPH]I-, OpOMHI-, HOIUA-, KapOOHAT-, pocdat-, CUINKAT-
, cynb(dar-, TUAPOKCHUI-MOHBI, KAaTHOHBI AMMOHHS U HOHBI H3Y4YEHHBIX METaJUIOB,
MIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPIaHUUYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIC OIEpaIlMi MBICTUTENFHON AESITeNbHOCTH — aHallu3 M CHUHTE3,
cpaBHeHHe, 00001IeHNe, CHCTEMAaTHU3alUIO, BBISIBICHHE IPUUNHHO-CIIEICTBEHHBIX CBSA3EH —
JUISL U3y4YEHHs] CBOMCTB BEIIECTB U XUMHYECKUX pEaKLUi, €CTECTBEHHO-HAYYHbIE METOJIbI
MO3HAHUS — HAOIIOACHHE, HM3MEpPEHHE, MOJACIUPOBAHME, OSKCIEPUMEHT (peajbHbli U
MBICJICHHBIN).



TEMATUYECKOE INTAHUPOBAHUE

8 KNIACC
KonnuectBo yacos
Ne HanmenoBanue pa3ienoB DJIeKTpPOHHBIE (LU (PPOBHIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoTbI padoThI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
XuMust — BaxkHasi 001acTh

11 €CTECTBO3HAHUS U 5 0 9 bubmuorexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢

YeJI0BeKa

12 BemecTBa 1 xumnuueckue 15 1 0 bubmuotexa [JOK

' peaKiuu https://m.edso0.ru/7f41837¢

Hroro no pazueny 20

Pa3pen 2. BaxxHeiimme npeacTaBuTe 1M HEOPraHM4eCKUX BeleCTB
21 Boznyx. Kucnopogn. Ilonstue 6 0 0 bubnnoreka [IOK

' 00 oKkcHIax https://m.edso00.ru/7f41837c
99 Bonopon.Ilonstre o kucmorax 3 0 1 bubmuorexa [IOK

' U COJIsX https://m.edsoo.ru/7f41837¢
53 Boma. PactBopsr. [Tonstie 06 5 1 0 bu6mmoreka [IOK

' OCHOBAHUAX https://m.edsoo.ru/7f41837¢c
94 OCHOBHBIE KJIaCCHI 11 1 1 bubmuorexa [IOK

' HEOPraHMYECKUX COEIMHEHUM https://m.edsoo.ru/7f41837¢

HWroro no pazneny 30

Paznen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux 3jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



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

[Tepuoauueckuii 3aKOH U

31 Ilepnonnueckas cucrema 7 bu6nuoreka LIOK
XUMHUYECKUX 3eMeHTOB [l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMHUecKas CBS3b. BuGorexa LIOK

32 ORACHTENbHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIbHBIC PEAKIINU

Hroro o paszeny 15 Et?pGSJ:I/P/Ir(r)::(;(;E 8%f41837c
PesepBHoe Bpems 3 bubmmorexa [IOK

https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KVIIACC

KoauuecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKIIuH
11 [ToBTOpenue u yriyodiieHne 3HaHuK 5 1 0 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca § Kiacca https://m.edso0.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX bubnmoreka [JOK
1.2 . 4 0 0
peaknuin https://m.edsoo.ru/7f41a636
13 DIEKTPONIUTHYECKAs! JUCCOLHALIHSL. 8 1 1 bubnnoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Paznea 2. HemeTanibl M UX cOeIMHEHUS
21 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 0 1 bubnuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepUCTHKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmsl. Cepa u eé€ 6 0 0 bubmmorexa [IOK
' PYHIIBL. T.€p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mmas XxapaKTepUCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3oT, pochop u ux 7 0 1 bubmmorexa [JOK
' PYIHRE ’ P https://m.edso0o.ru/7f41a636
COEIIMHEHUS
OO6mras XxapakKTepUCTUKa XUMHUECKUX
2.4 snneMeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmorexa [OK
' . PYIIBL p https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Htoro mo paznemny 25



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

Paznen 3. Merauibl 1 X COeIMHEHUA

. bubnmoreka [JOK
3.1 Obmmme cBOHCTEa METAIOB 4 https://m.edso00.ru/7f41a636
. bubnmoreka [IOK
3.2 Bakuetimie MeTaibsl 1 UX COETUHEHUS 16 httos:/m.edsoo.ru/7fA12636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpy:xamomas cpeaa
4.1 BeittecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pasueny 3
PesepBHOE BpeMst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Kosn4yecTBo 4acoB JIeKTPOHHbIE
Ne HMara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnuyeckue
n/n Bcero H3ydyeHUusi = oDOpa3oBaTejbHbIE
padoThbI padoThbI
pecypcsl
1 [Ipenmer xumuu. Pons XumMun B :KU3HU 1 0 0 butmmoreka [IOK
yenoBeka. Tena u BemecTsa 01.09.2023 | https://m.edsoo.ru/ff0d210c
5 [Tonsarre o MeTOMaX MO3HAHKS B 1 0 0 bubmuorexa [IOK
XUMHH 05.09.2023 | https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPHH U PUEMBI 1 0 1 bubnnorexa [IOK
oOparieHus ¢ 1ab0paTOPHBIM 08.09.2023 | https://m.edsoo.ru/ff0d23dc
o00opyI0BaHUEM
4 YucTtele BemecTBa U cMecH. CriocoObl 1 0 0 bubnuoreka [IOK
paszeneHus cMeceu 12.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padora Ne 2
5 «Pa3nenenue cmecelt (Ha mpumepe 1 0 1 bubmmorexa LIOK
8 | (e TIDTREP 15.00.2023  https://m.edsoo.ru/ff0d28c8
OYHUCTKHU IIOBAPEHHOM COJIN)»
but6mmoreka [IOK
6 ATOMBI 1 MOTEKYIIbI 1 0 0 19.09.2023 @ https://m.edsoo.ru/ff0d2a6c
7 XHUMUYCCKHUE PIICMEHTBL. 3HAKU 1 0 0 bubmuorexa [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB 22.09.2023 | https://m.edsoo.ru/ff0d2be8
butmmoreka [IOK
8 Hpocrste it cosKiibie BeiliecTsa 1 0 0 26.09.2023 | https://m.edsoo.ru/ff0d2a6c
bubnunorexa LIOK
9 ATOMHO-MOJICKY/ISIPHOE YUCHHE 1 0 0 29.09.2023 | https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSTHCTBA COCTaBa BCUICCTB.

but6mmoreka [IOK

1 X .B
0 miteckas gopuyaa. Baserrrocts 03.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX JICMEHTOB
11 OTtHOocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OTtHOcuTENnbHAS MOJIEKYJISIPHAS Macca 06.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 1019 XMMHYECKOT0 bubnunorexa LIOK
3JIEMEHTa B COCTMHEHUHN 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BemecTBa. Mouib. butmmoreka [IOK
Monsipaast macca 13.10.2023 | https://m.edsoo.ru/ff0d5230
14 OU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMuueckast peakiust 17.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycinoBus NPOTEKaHUS bubnnorexa [IOK
XUMUYCCKHUX PEaKIINN 20.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUS MacChl BEIIECTB. bubnmnoreka [JOK
XUMUYECKUE YPABHEHUS 24.10.2023 | https://m.edsoo.ru/ff0d3b88
BbruuncieHust KoJau4ecTBa, MacChl
17 BEILIECTBA 10 YPABHCHHUAM XHMHUYECKUX bubmorexa LIOK
. P 27.10.2023 | https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamnms XuMrUaecKux peakiui
18 (coenuHeHMs, pa3I0KEHUS bubmmorexa LIOK
P ’ 07.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnukIoneauct. O0o0IeHNne U bubmorexa IOK
] B 10.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3AIHs 3HAHWHA
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BerecTBa 1 XUMHUYECKHE PEAKITHH 14.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmechk razos. CocraB bubnunorexa LIOK
Bo3nyxa. Kucinopom — snemeHT u 17.11.2023 @ https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IIpOCTOC BEHIECTBO. Os30H

dusnueckre 1 XUMUYECKHE CBOMCTBA

22 KHUCJIOpoJia (peaKluy OKUCICHUS bubmmorexa [IOK
poAa fpeardl ’ 21.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 oxkcumax
CriocoObI IMOJTyYeHHUs KHCI0PO/1a B
23 smabopaTopuu iqn OMLImnelfH(;H(:TH brbmorera [JOK
PATOPHIL I TP ' 24.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenune kuciopoaa
TennoBoii 3¢ ekt xumuueckoi
24 pEeaKUnH, IIOHATHE O bu6mmoreka LIOK
TEPMOXUMHUYECCKOM ypaBHEHHUH, IK30- U 28.11.2023 | https://m.edsoo.ru/ff0d4790
IHAOTEPMHUSCKHUX PEAKITHIX
To o (He(dTh, yro eTaH).
25 3arH J;I;ielgeqiz . aﬂifofoéb?)ero bubmorexa LOK
P Ay, 01.12.2023 | https://m.edsoo.ru/ffod4c4a
MPEIOTBPAILCHHSI
[IpakTrueckas pabora Ne 3 o Teme
26 «IlonyueHue u coOMpaHKe KUCIOpOaa bubmorexa LIOK
- 1P posa, 05.12.2023 |  https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €ro CBOMCTBY
97 Bonopon — anemeHT 1 mpocToe bubmuorexa [IOK
BemecTBo. Haxoxaenue B mpupoe 08.12.2023 |  https://m.edsoo.ru/ff0d4dd0
28 DOU3NYEeCKUEe U XUMHUUYECKHUE CBOMCTBA bubmuoreka [IOK
Bojopoaa. [Ilpumenenne Bogopoa 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IloHsATHE O KHCIOTaX U COJIAX bubmorera [IOK
15.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTy4eHust BOJOPO/Ia B bubmuorexa [IOK
naboparopuu 19.12.2023 |  https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
31 «[Tonmyuenue v cobupanue BOIOPOaA bubnnorexa LHOK
7 P poAd, 22.12.2023 | https://m.edsoo.ru/ff0d4f42

W3y4YEHUE €ro CBOKCTBY



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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Moutsipabiii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABorajipo 26.12.2023 | https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOIHYECTBA
33 BEIIECTBA ra3a 1o €ro H3BECTHOM bubmorexa LIOK
B . y 29.12.2023 | https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WIH 00BEMY
Borancienus 00EMOB ra3oB 110
34 ABHCHHUIO PEaKIIMK Ha OCHOBE 3aKOHA bubmorera [JOK
P " P . 12.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 DOU3nUeCKUE U XUMUYECKHUE CBOMCTBA bu6mmoreka LIOK
BO/JIbI 16.01.2024 = https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lorstue 00 bubmuorexa [IOK
WHJUKATOpax 19.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackienanie
37 u HI;HaCLI peHHBIIC) aCTBOPBI B bubmorera [JOK
B P PEL- 23.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas J10Jis BeIeCTBa B paCTBOPE
[paktuyeckas padora Ne 5 mo teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexa [IOK
onpeenEHHON MacCOBOM JTOJIeH 26.01.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»
39 KonTponbhas padora Ne2 o Teme bubmmorexa [IOK
«Kucnopoa. Bogopon. Bona» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 Okcupl: cCocTaB, KiIacCu(UKaIus, bubnunorexa LIOK
HOMECHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d664e
[Tonydyenune n XuMHUYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubamorexa LOK
’ P 06.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUA: coCTaB, KiIaccupuKaIus, bubnunorexa LIOK
HOMEHKJIaTypa 09.02.2024 | https://m.edsoo.ru/ff0d67ca
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[Tonydyenune u XuMHU4YECKHE CBOMCTBA

bubmuorexa [IOK

43 OCHOBaAHHM 13.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukarus, bu6nmoreka LIOK
HOMEHKJIAaTypa 16.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [TonmyueHnue 1 XuMHUYECKUE CBOWCTBA bubmmorexa [LIOK
KUCJIOT 20.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIaTypa,
46 cnciiébl: HIE)IJ{IH )e}?miv[ XHI/IMI/I‘:ZEKI/IG bubmorexa LHOK
Ny YHACHIE, 27.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktruueckas padota Ne 6. Perenue
47 SKCIIEPUMEHTAIBHBIX 33/]1a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX 01.03.2024 | https://m.edsoo.ru/00ad9b7c
COE€JUHEHMID
48 ['eneTnueckas CBsI3b MEXIy KJlIacCaMHU bubnmoreka [JOK
HEOPTraHMYECKUX COSTUHEHUHN 05.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMaTU3 AU bubnuoreka [IOK
3HAHUH 12.03.2024 | https://m.edsoo.ru/00ad9ch2
Kontponbhas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX bubmorexa HOK
o P 15.03.2024 | https://m.edsoo.ru/00ad9ela
COCUHEHUI
[lepBbie MOMBITKU KIacCUPUKAITUT
51 XAMHUYECKHX dJIEMEHTOB. IToHsTHE O bubmorexa HOK
' 19.03.2024 = https://m.edsoo.ru/00ad9ffa
TPYIIAax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
52 Ilepuoanueckas cucreMa XUMHYECKHUX bubmorexa HOK
proA 22.03.2024 | https://m.edsoo.ru/00ada52¢c
aneMeHToB [l. 1. Menneneena
53 Ilepuonasl, TpynIIBl, HOATPYIIIEI bubmorexa LOK
PHOEL, TPYIHEL, HOATPYH 26.03.2024 | https://m.edsoo.ru/00ada52¢c
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Ctpoenne atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

54
saep. 3otomsr 29.03.2024 | https://m.edsoo.ru/00ada342
CTtpoeHue 3IIeKTPOHHBIX 000I0YCK
55 aTOMOB 3JieMeHTOB [lepuoanyeckoit bubmorexa LIOK
proA 02.04.2024 | https://m.edsoo.ru/00adaébc
cuctemsl /. 1. MenneneeBa
XapaKTepucTuKa XUMHIECKOTO
56 3JIEMEHTA 110 €ro MOJI0KEHHUIO B bubnuorexa [IOK
[lepuonnueckoii cucreme /1. 1. 05.04.2024 |  https://m.edsoo.ru/00ada824
Menneneera
3nauenue [leprnoanyeckoro 3akoHa
57 JUISL pa3BUTHUS HAyKH U nipakTuku. . . bub6mmorexa [IOK
MenneneeB — y4€HbIN, IeAaror u 09.04.2024 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DNEKTPOOTPULIATEIIBHOCTh ATOMOB bubmmorexa LIOK
XUMHYECKHAX JICMECHTOB 12.04.2024 | https://m.edsoo.ru/00adaab8
59 HoHnHas XuMHu4YecKas CBsI3b bubmorera [JOK
16.04.2024 @ https://m.edsoo.ru/00adac34
60 KoBasieHTHas nosisipHast XuMu4ecKkas bubmmoreka [JOK
CBSI3b 19.04.2024 = https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMHUYECKast bubnnoreka [JOK
CBA3b 23.04.2024 | https://m.edsoo.ru/00adaab9
62 CTeneHb OKUCICHUS bubmorera [JOK
26.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIIHHBIC bubnnoreka [JOK
peakiuu 30.04.2024 | https://m.edsoo.ru/00adb076
64 OKucauTeNn 1 BOCCTAHOBUTEIIH bubmorexa HOK
03.05.2024 | https://m.edso0.ru/00adb076
65 Kontponbnas pabota Ne4 o reme bubnuoreka [IOK
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«Crpoenue atoma. XMMUYECKas 07.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b
66 PezepBHblil ypok. O6001IeHNE U 1 bubimorexa [IOK
cucTeMaTH3alMs 3HAHUI 10.05.2024 | https://m.edsoo.ru/00adb33c
67 PesepBuelil ypok. O60011eHNE U 1 bubnmoreka [JOK
cUCTeMaTHU3alus 3HAaHUH 14.05.2024 = https://m.edso0.ru/00ad9ch2
68 PezepBHblit ypok. O6001IeHNE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHU 17.05.2024 | https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Konrpoabnbie | IlpakTtuyeckue
n/n Bceero H3YYeHH S o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypchbl
[lepnonnueckuil 3aKoH.

1 Ilepnonnueckas cucrema 1 0 0 bub6mmorexa [LIOK
XUMU4eckux annemeHTos Jl. 1. 01.09.2023 | https://m.edsoo.ru/00adb59e
Menneneera
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 0 0 bubmorexa LIOK

i 05.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 0 0 bu6muoteka LIOK
HEOPraHUYECKUX BEILECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2

4 Buasr xuMudeckoi CBS3M M THITHI 1 0 0 bubmuorexa [IOK
KPUCTATIMYECKUX PEIIETOK 12.09.2023 |  https://m.edsoo.ru/00adbact
Konrponsnas padora Nel o teme

5 I1 0 5 1 1 0
«IToBTOpEHUE U yriyOaeHUE 3HAHUI 15.09.2023
OCHOBHBIX pa3JIeJIOB Kypca 8§ Kiaccay

6 Knaccuduxanus XuMuaeckux 1 0 0 bubmmorexa [IOK
peaKIuii Mo pa3InyHbIM MPU3HAKAM 19.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOMN

7 eaknuu. [ToHATHE O TOMOTCHHBIX U 1 0 0 bubmorexa LIOK
PeAItiH. 22.09.2023 | https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHUSIX
ITonsiTHE O XMMHUYECKOM

8 aBHOBecHUU. DAKTOPHI, BIUSIONINE 1 0 0 bubmorexa LOK
P ' PEL B 26.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOpPOCTb XHUMHYECKOMN pC€aKiuu u
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MOJIO’KEHNE XUMUYECKOTO
paBHOBECHS

OKHCIIMTEIHHO-BOCCTAHOBUTCILHbBIC

bu6nmoreka LIOK

9
peakimu 29.09.2023 | https://m.edsoo.ru/00adcade
Teopwust SIEKTPOTUTHYECKON
10 nccorarmu. CHiIbHbBIE U ci1a0ble bubnnorexa HOK
s LA 03.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMouHble ypaBHEHUS PEAKIINNI bubnmorexa HOK
P peaitl 06.10.2023 | https://m.edsoo.ru/00add448
XHUMUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBaHHI B CBETE MPEACTABICHUI bubnnoreka [JOK
00 DJIEKTPOIUTHIECKON 10.10.2023 | https://m.edsoo.ru/00add5d8
IUCCOLMAIIAN
XUMHUYECKHE CBOMCTBA COJIEN B
13 CBETE IIPEACTABICHUN 00 bubmorexa [JOK
P . 13.10.2023 | https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON JUCCOLUAIIIU
14 ITonsaTtue o ruapon3e cojien bubmorexa IOK
AP 17.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CHCTEMAaTH3aIIHS bubnuorexa [IOK
3HAHUHA 20.10.2023 | https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1.
16 «Perienne 3xcIepuMEHTAIIBHBIX Bubmaorexa ITOK
P 24.10.2023 | https://m.edsoo.ru/00addbfa
3agauy
KonTponbhas padora Ne2 o teme
17 «DIIEKTPOIUTHUECKAS THUCCOIIHAIIUA bubmorexa IOK
P s AL 27.10.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEeaKIH B PACTBOPaxX»
18 OO6m1ast XxapaKTepUCTHUKA rajJOreHOB. bubnmnoreka [JOK
XUMUYeCcKHe CBOWCTBA Ha MpUMeEpe 07.11.2023 | https://m.edsoo.ru/00addfe2
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XJiopa

Xnoposogopoa. ConsiHast KUCIIOTa,

19 XUMUYECKHUE CBOUCTBA, MOTYUYCHUE bubmmorexa [IOK
> 1O ’ 10.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpaxTrueckas padora Ne 2 mo Teme
20 «[lory4aeHre CONITHOM KUCIIOTHI bubamorexa [IOK
JHEHEE 5O ’ 14.11.2023 https://m.edsoo.ru/00ade348
M3Yy4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMUYECKUX PEAKLUN, €CIIU OIUH U3 bubmmorexa [IOK
PEATHIH, 8 17.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B H30BITKE
29 OO6m1as XxapaKTepucTHKa JIEMEHTOB bubnnoreka [JOK
VIA-rpynmst 21.11.2023 | https://m.edsoo.ru/00ade64a
AIoTponHbie MOAU(MUKAIIUHN CEPHI.
23 Haxoxnenue cepbl 1 €€ coeuHEHUN bubnnoreka [IOK
B IIpHpojie. XMMHUYECKHE CBONCTBA 24.11.2023 | https://m.edsoo.ru/00ade64a
CephI
24 CepoBogopon, CTpoeHuUE, bubnnorexa [IOK
(dbU3HYeCKre U XUMUYECKHUE CBOHCTBA 28.11.2023 | https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTA,
25 ¢bu3nvecKkre 1 XUMHYECKUE brbamorexa [OK
. 01.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHECHUE
XUMHUYECKUE PEAKITIH, JICHKAIUE B
OCHOBE ITPOMBIIIIIEHHOTO CII0c00a
26 MOJIy4YEHUS] CEPHOMN KUCIIOTHI. bub6mmoreka [IOK
XUMHYECKOE 3arpsi3HEHNE 05.12.2023 | https://m.edsoo.ru/00adec8a
OKpYKaroIIel Cpe/ibl COeAMHEHUSIMHU
Cephl
27 Brrunciaenne MaccoBoii JOJIH BBIX0Oa but6mmoreka [IOK
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MPOAYKTA PEaKIvu 08.12.2023 | https://m.edsoo.ru/00adec8a
OO6mras XxapakKTepUCTHKa JIEMEHTOB
08 VA-rpynmnsl. A30T, bubimorexa [IOK
pacrpocTpaHeHHe B PUPOJIE, 12.12.2023 @ https://m.edsoo.ru/00adeea6
(bu3HYeCKre U XUMHUYECKUE CBOHCTBA
Ammuak, ero puznyeckue u
29 XUMHYECKHE CBOICTBA, IOJIYUYECHNUE U bubmorexa [IOK
> oMYA 15.12.2023 | https://m.edsoo.ru/00adf004
MIPUMEHEHUE
ITpaktuyeckas padora Ne 3 o Teme
30 «[lonmyuenne aMMHuaKa, U3y4eHHUe ero bubnmorexa [JOK
Iy > 13YH 19.12.2023 |  https://m.eds00.ru/00adf180
CBOMCTBY
31 A3oTHas KUCnoTa, €€ husndeckue u bu6muoteka [IOK
XUMHYECKHE CBOIICTBA 22.12.2023 | https://m.edso0.ru/00adf306
Hcnonp3oBaHre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATHHBIX
32 00peHn. XMMHUYECKOE bubmorexa IOK
YAODP i . 26.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOUICH cpeabl
COEIVHEHUSAMU a30Ta
dochop. Oxcun dhochopa (V) n
33 (1)00(%)0 pHasI ann((l))Ta (1)(1)1531/1([1e)cme u bubmorera [JOK
P . 29.12.2023 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIyYCHUE
Hcnonp3oBanue dhocdaros B
34 KauecTBE MUHEPAJIbHBIX YA00pEHUH. bubnmoreka [JOK
3arps3HeHuEe IPUPOIHOUN Cpeibl 12.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Vriepon, pacupocTpaHeHUEe B
35 pu i g $H3;iec;;e}1ngquCKHe Bubmaorexa IIOK
PHPOAS, 16.01.2024 = https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxkcunpl yriepoja, ux puandeckue u
XUMHYECKUE CBOUCTBA.

bubmuorexa [IOK

36
DKOJOTUYECKHE MPOOIIEMBI, 19.01.2024 = https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHI0M yriepoaa (1V)
37 VYronpHas KUCIOTa U €€ CoNu bubmorexa LIOK
23.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpaxTrueckas padora Ne 4 o Teme
38 "IlosrydeHune yriekucioro rasa. bu6muoteka [IOK
KauecTBeHHas peakiys Ha KapOOHaT- 26.01.2024 | https://m.edso00.ru/00ae027e
noH"
[lepBoHaYaIbHBIC MTOHATHUS 00
39 OpPraHMYECKHUX BEIIECTBAX KaK O bubmorera [JOK
P 30.01.2024 | https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepo/ia
40 Kpemnuii u ero coenunenust bubmoreia IOK
P 02.02.2024 | https://m.edsoo.ru/00ae080a
IIpakTueckas padora Ne 5.
41 Pelrenne skcriepuMeHTaNIbHBIX 33124 bu6muoteka [IOK
1o reMe «BaxHenime HemeTabl U 06.02.2024 |  https://m.edsoo.ru/00ae0bf2
UX COCAMHEHUSD)
KonTponbHas padora Ne3 o Teme
42 «Baxneiire HeMeTalIbl U UX bubmorexa LIOK
09.02.2024 | https://m.edsoo.ru/00ae0el8
COEIIMHEHUS
OO6mras XxapaKTepucTuKa
XUMHUYECKHUX 3JIEMEHTOB —
43 METaJlJI0B. MeTalnnueckas CBsI3b U bubmuorexa [IOK
MeTaJllIn4yecKasi KpucTauInyecKas 13.02.2024 | https://m.edso0.ru/00ae103e

pemérka. Pu3nvecKue CBOMCTBA
METaJUIOB
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XUMHUYECKHE CBOMCTBA METAJLJIOB.

44 OIEKTPOXUMHYECKHUH P, bubmorexa [JOK
P N P 16.02.2024 | https://m.edsoo.ru/00ae1156
HAMNpPSDKEHUH METAIIIOB
OO1u11e crnocoObl MoTyYeHUs
MetauioB. CiuiaBel. BerauciieHust mo
45 aBHEHUSIM XMMHWYECKUX PEAKIIAI Eubmaorexa LIOK
P P ’ 20.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKHUT
pUMecH
46 IlonsaTue o KOPpO3UH METAILIOB bubmorexa IOK
PP 27.02.2024 | https://m.edsoo.ru/00ael1278
bubnunorexa LIOK
47
Henotrpie MeTalLI 01.03.2024 | https://m.edsoo.ru/00ael14b2
48 Oxcuabl ¥ TUIPOKCUIBI HATPUS U bubmuoreka [IOK
KaJnus 05.03.2024 | https://m.edsoo.ru/00ael14b2
49 [llenouHO3eMeTbHBIC METAIIBI — bubmuorexa [IOK
KaJIBIIMH 1 MarHum 12.03.2024 | https://m.edsoo.ru/00ael15e8
50 Baxxneimue coefuHEHNUS KAIbIIHAS bubmaorexa LIOK
A B 15.03.2024 | https://m.edsoo.ru/00ael15e8
51 O0006I11IeHNE U CHCTEMATHU3AIHS
3HAHUHA 19.03.2024
52 JKECTKOCTH BOJIBI M CIIOCOOBI €6 bu6mmorexa LIOK
YCTpaHEHUS 22.03.2024 | https://m.edsoo.ru/00ae1886
[Tpaktrueckas padorta Ne 6 o Teme
53 "YKECTKOCTh BOIBI M METOJIBI €8 bubmaorexa LIOK
" 26.03.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [IOK
54 An
FOMHHIH 29.03.2024 | https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHIA U bubnuoreka [IOK
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TUAPOKCHUIA 02.04.2024 | https://m.edsoo.ru/00aelc64
bubmuorexa [IOK
% AKeneso 05.04.2024 |  https://m.edsoo.ru/00ae1d86
57 Oxcnpl, THIPOKCHUIBI U COJIN XKEJe3a bubmuoteka LIOK
(1) u xene3a (1) 09.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06001IeHNE U CUCTEMATU3 AL
3HaHUI 12.04.2024
[Tpaktuyeckas padora Ne 7.
59 Pemrenne skcniepuMeHTaNbHBIX 3324 bubnuorexa [IOK
1o TeMe «BaxkHelre MeTasibl U X 16.04.2024 | https://m.edsoo.ru/00ae3de8
COCTMHECHHUSI»
Brruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIHii, €CIU OJIUH U3
50 peareHTOB JIaH B U30BITKE WIIH bubnuorexa [IOK
COJIEP>KUT puMecH. Beruucienus 19.04.2024 = https://m.edso0.ru/00ae1750
MacCOBOM JIOJU BBIXOJa TIPOIYKTA
peakuuu
61 O0001IeHNE U CUCTEMATU3 AL
3HaHUN 23.04.2024
KonTponbHas padora Ne4 o Teme
62 «Baxneime MeTaIbl U UX 96.04.2024
COEJIMHEHUS
63 BemectBa u Mmatepuasi B bubnmnoreka [JOK
MTOBCEIHEBHOM KM3HH Ye€JIOBEKa 30.04.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bu6muoreka [IOK
OKpPY’KaIoIlel Cpeibl 03.05.2024 |  https://m.edsoo.ru/00ae4270
65 Ponb xumuum B pemienun bubnmnoreka [JOK
AKOJIOTUYECKHUX TTPOOIIeM 07.05.2024 | https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PesepBHelit ypok. O60011eH1Ee 1 1 bubmmoreka [JOK
CHUCTEMAaTH3aIus 3HAHUI 10.05.2024 | https://m.edsoo.ru/00ae0d0a
67 Pezepusblii ypok. O6001eHne u 1 bubimorexa [IOK
cHucTeMaTH3als 3HaHUI 14.05.2024 | https://m.edsoo.ru/00adb33c
68 Pezepublil ypok. OGo01IeHNE U 1 bubmmorexa [LIOK
CHUCTEeMaTH3aIus 3HAHUI 17.05.2024 = https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

» Xumusi, 7 kmacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKiMoHEpHOE 00IIECTBO
«M3narensctBO «lIpocBemenne»

» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKnmoHepHOE
obmectBo «M3naTenpcTBO «IIpocBenenmey

» Xumus, 8 kinace/ Pymsuruc I'.E., ®enpaman @.1°., AknimonepHoe o6mecTBo «M3marenscTBo
«IIpocsenieHue»

* Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB N.I"., Cnagkos C.A., AKITMOHEpHOE
obmectBo «M3naTenpcTBO «IIpocBenieHmey

» Xumus, 9 xnacc/ Pymzutuc I'.E., ®enpaman @.I"., AkirionepHoe obuiecTBo «M31aTenscTBoO
«IIpocBemieHue»

» Xumus. Beenenue B npeamer, 7 kiacce/ Epemun B.B., [lpoznos A.A., JIynun B.B.; mozg
penakiuei Jlynuna B.B., AkiimonepHoe o6mectBo «M3natensetBo «IIpocBemieHue»

» Xumus. Beogusiii kype, 7 kinacce/ ['abpuensin O.C., Octpoymos N.I'., Axnebunun A.K.,
AxumonepHoe o6mectBo «M3narensctBo «IIpocBemienue

MeTtoauueckue MaTCpHraJibl IO XUMUHA

METOJUYECKHUE MATEPHUAJIBI U151 YAUTEJIA

Meroanueckue peKOMEHAAUUN K U3YYCHUIO IIpeaMeTa XuMus

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET

HNuTtepHeT-pecypcesl



- ﬁ-ﬂpjémgypOBaHo, NIPOHYMEpPOBAHO U
' CKPEINIEHO [IEYATERI0

JIUCTOB
T.H.IlyctoBuTOBa
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