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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1Mo XMMHHM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHWI K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 0Opa3oBaTeNbHOW MPOTPAMMBI
OCHOBHOro ob0mero obpaszoBanms, mpeactaBieHHbIx B ®I'OC OOO, a Takke Ha OCHOBE
denepanpHOil pabodeld MpOrpaMMbl BOCIHUTAaHWUS W C YYETOM KOHIICIIIUU TPETOAaBAHHUS
yueOHOro npeamera «XuMush» B 00pa3zoBaTelbHbIX opranuszanusax Poccuiickoii @eneparum.

[IporpaMma 1Mo XuMHHM Ja€T MPEACTABICHHE O IENsAX, OOIIel CcTpareruu OOYyYCHUS,
BOCIUTAHUS W Pa3BUTHUS OOYYAIOIIMXCS CpPEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s13aTeIbHOE MPEAMETHOE COJICpkKAHUE, MPeyCMaTPUBACT paclpe/iesieHue ero mo KjiaccaM u
CTPYKTYpUPOBAHUE I10 pa3jiejaM U TeMaM IIPOorpaMMbl IO XUMUH, ONIPEIEseT KOJINYECTBEHHbIE
M KAUYECTBCHHBIE XApPaKTEPUCTUKU COJIEPKAHUSA, PEKOMEHAYEMYK IOCJIEN0BATEILHOCTD
M3YYCHUS] XUMUU C yU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00YyUaroIMXCsl, ONPEAeIIsieT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHMM K pe3ylibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O 00I11IeT0 00pa3oBaHus, a TakyKe TpeOOBaHUI K pe3yIbTaTaM 00ydeHUsI XUMUU
Ha YpOBHE IIeJIeM W3y4YeHUsT TIpPeJAMETa W OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIIHLHOU
JESTEIIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YYEOHOTO COJIepIKaHus.

3HaHWE XUMUM CIY’)KAT OCHOBOH JJIsi ()OPMHUPOBAHUS MHUPOBO33PECHUS OOYYAFOIIETOCs,
€ro MpeJICTaBICHU O MaTepUaIbHOM EIWHCTBE MHUPA, BAKHYIO POJb UTPpaloT (HopMHUpyeMbIe
XUMHUEH TPEJICTABICHUS] O B3aUMOIPEBPAILICHUSIX SHEPTUU U 00 PBOJIIOIMH BEIIECTB B MPUPOJIC,
0 MYTAX pelIeHUsl M00aTbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOM,
OHEPreTHYECKOH, MUIIEBOM U YKOJIOTHYECKON 0€30IIaCHOCTH, MPOOJIeM 31paBOOXPAHCHUSI.

N3yuenue xumunu:

CIIOCOOCTBYET pealiM3allid BO3MOXKHOCTEH [UIsi caMOpa3BUTUS U (HOPMHPOBAHUS
KyJbTYpPBI IMYHOCTH, €€ 00111el 1 PYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B (POPMHPOBAHUE MBIIIIEHUS U TBOPUECKUX CIIOCOOHOCTEN 00yUarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATelNbHOCTH, OKCIEPUMEHTANBHBIX U
MCCJIEIOBATENIbCKUX YMEHUM, HEOOXOJAMMBIX KakK B TIOBCEJHEBHOW IKU3HM, TaKk U B
npodecCHOHANBHOM NesTeNbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBHI IIEIOCTHOTO
B3TJI511a HA €IUHCTBO MPHUPOBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM TAarloM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0yYarOIINXCS,

CrocoOCTBYeT (POPMUPOBAHUIO [EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHWSAM, K TPUPOJE, K YEIOBEKY, BHOCHT CBOW BKJIAJ B OKOJOTHYECKOE OOpa3oBaHUE
00ydaromuxcs.

JlanHble HampaBlieHUs B OOYYCHHM XHMHUHM O00ECTICUMBAIOTCS CHENU(DUKON CoaepsKaHms
y4eOHOr0 TpeaMeTa, KOTOPBIA SIBISETCS TMEJarormueckyd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOM HAyKW XMMUU Ha ONPECIEHHOM dTarie e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUS OPUEHTHPOBAH HA OCBOCHUE
00yYaroNMMHUCS CUCTEMbI TIEPBOHAYAJIBHBIX MOHATUM XUMUU, OCHOB HEOPTAHMYECKOW XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBbIX MOHATUN OPTraHUYECKOU XUMUHU.

CrtpykTypa conepkaHusi MPOrpaMMbl IO XUMHUHU c(hopMUpOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ uzydenuto. ColepkaHUE CKIIAJIBIBAETCA U3 CUCTEMbI MOHATHH O XUMUYECKOM
9JIEMEHTE W BEIIEeCTBE W CHUCTEMbl TOHATHH O XHMHYECKOW peaknuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbl MO MPUHIIMITY I[OCJIEI0BATEILHOTO Pa3BUTHs 3HAHWM HAa OCHOBE
TEOPETHUYECKUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YU€HHUS O CTPOECHUHU aTOMa U XUMHUYECKOU CBSI3H;

— IpEeACTaBICHUH 00 AEKTPOTUTHICCKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHUS PacCMATPUBAIOTCSI Ha OCHOBE JMIMPUYECKU IOITYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHHUs U3y4YaeMbIX BEILIECTB.

OcBoeHne mporpaMMmbl 1O XHMHHU CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O
XUMUYECKON COCTAaBJSIOIIECH HAYyYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM [I03HaHUs B Hayke. M3yueHne xummuu
OPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUW W3 paHee M3YYEHHBIX YYEOHBIX MPEIAMETOB:
«Oxpy>xaroruit Mupy», «buosorus. 5—7 knacce» u «dusuka. 7 Kiaaccy.

[Tpu u3yyeHHH XUMHUHM TPOUCXOIUT (OPMHPOBAHUE 3HAHUI OCHOB XMMUYECKON HAYKH
KaK 00JIaCTU COBPEMEHHOI0 €CTEeCTBO3HAHUS, MPAKTUYECKOM NESTEIBHOCTH YelIOBEeKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KyJbTYpbl. 3ajgada y4eOHOrO IpeaMeTa COCTOMT B
(bOpMUPOBAHUN CHUCTEMBbl XUMHUYECKHX 3HAHMA — BaXKHEMIIUX (PaKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX TOJO0KEHUH, TOCTYIMHBIX 00OOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa
HAyKH, B MPUOOLICHUH K HAYYHBIM METOJaM MO3HAHMS MPU U3YYECHUHU BEIIECTB U XMMHYECKHX
peakuuii, B (GOpMUPOBAHUU M PA3BUTUU [103HABATEIbHBIX YMEHUM U UX IPUMEHEHUU B y4eOHO-
MO3HABATEILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacHOTO
oOpallieHus C BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3yuyeHMM XUMHUHU HA YpPOBHE OCHOBHOTO 00IIEro oOpa3oBaHHs BaKHOE 3HAUCHHUE
PUOOPENTH TaKUEe LIETH, KaK:

— (popMUpOBaHUE MUHTEUIEKTYAIbHO Pa3BUTON JIMYHOCTH, TOTOBOI K caMOOOpPa30BaHHUIO,
COTPYJHUYECTBY, CAMOCTOSTEIbHOMY NPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HampaBJIeHHOCTb OOy4YeHMs Ha CHUCTEMaTHYecKOoe MpHUOOIIeHHe OO0YyJarolmxces K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  NEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHUA,
(bopMUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecredyeHue YCIOBHH, CHOCOOCTBYIOUIMX HPUOOPETEHUIO OOYYarOUIMMMCS OIbITA
pa3HoOOpa3HOW AESTENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIIbHOE 3HAaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o01Iei GyHKIIMOHATHFHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHWBAThH SIBICHUS OKPY’KAIOLIEro MHUpa, MCIONb3Yysl 3HAHUS U
OTIBIT, TOJYYCHHbIE TPU M3YUYEHUU XUMHUHU, NPUMEHATh HMX NpU pElIeHHH mpobdieM B
ITOBCEJHEBHOM KU3HU U TPYIOBOM IEATEIBHOCTH;

— (opmupoBaHue y 00y4aroUMXCsl TYMaHUCTHUECKUX OTHOIIEHHH, TOHUMAHUS [IEHHOCTH
XUMHUYECKHX 3HAHUHU I BBIPAOOTKM SKOJIOTUYECKH LIE€JIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM NEATEIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYKAIOIIEH MPUPOTHOMN
Cpelbl;

— pa3BUTHE€ MOTHBAIlMK K OOYyYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO Ha OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOpY MPOGMIIS U HANIPABJICHHOCTH AaJbHENUIIero 00yueHMs.

OoO11iee 4ncI0 YacoB, OTBEIEHHBIX JAJIsl U3YUYEHUS XMMHHM Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHus, coctaisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBonayajbHBIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XMMUM B JKM3HM 4Y€IOBEKAa. XUMHUA B CUCTEME HayK. lTena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeulecTB. [loHsTue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTele BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOoMBI M MOJIEKYJbl. XHUMHUYECKUE 3J€MEHTHl. CHMBOJIBI XHMHUYECKUX DIIEMEHTOB.
IIpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass (opmyna. BajgeHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BeecTB. OTHOCUTENbHAA aTOMHasg Macca. OTHOCHUTEINIbHASI MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonunuectBo BemectBa. Monb. MonsipHas Macca. B3auMocBsi3b KOJIM4YECTBA, MAacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmMynaM XUMUYECKUX COSTUHEHHA.

dusznueckue M XUMUYECKHUE SBICHUSA. XHMMHUYECKas peakuus M €€ MNpU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHEe ypaBHeHUs. Kimaccupukamus XuMHUUECKUX PeaKkIni
(coenuHeHus, pa3noKeHUsl, 3aMeIIeHUsI, 0OOMEHa).

Xumuueckuit s3xcnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCYAOH, MpaBMWIaMu pabOTHI B J1a0OpPaTOpuu U MpHEMaMU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YUYCHHE U ONUCAHUE (PUINYECKUX CBOICTB
00pa3loB HEOPraHWYECKHX BEUIECTB, HAOMOJeHHE (PU3NYECKUX (TUIABIEHUE BOCKA, TasHUE
JbJa, pacTUpaHUE caxapa B CTYNKe, KUIEHWE U KOHACHCAIUs BOJbI) U XUMUYECKUX (TOpeHue
CBEUYH, MPOKAJUBAHUE MEIHOM IPOBOJIOKH, B3aMMOJCIHCTBHE MeJla C KHUCJIOTOH) SIBJICHUH,
HaOJI0IeHNe U OINMCaHHe MPHU3HAKOB MPOTEKAHUS XMMUYECKUX peakluil (pa3jiokeHue caxapa,
B3aMMOJICIICTBHE CEPHON KUCIIOTHI C XJIOpUIOM Oapusi, pazioxeHue ruapokcuaa meau (1) npu
HarpeBaHuu, B3auMojeicTBue sxenesa c¢ pactBopoM coiau menu (II), m3ydyenume cmoco6GoB
paszieNieHus CcMeceil: C TOMOINbI0 MarHuTa, (pUIbTpOBaHUE, BBIAPUBAHHUE, TUCTHILIALMS,
xpomarorpadus, TNpOBEIEHHE OUYUCTKH TIOBAapEeHHONW COJM, HaONIONEHHEe U OIHCaHHe
pe3yNbTaTOB MPOBEACHHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MaccChl, CO3JaHHE
MoJiesielt MOJIEKy (IapOCTEP KHEBBIX ).

Baneiiiiue npeacraBuTe/ M HEOPraHMYeCKNX BellecTB

Bo3nyx — cmech razos. Cocras Bo3nyxa. Kuciaopon — 3JI€MEHT M IIPOCTOE BELIECTBO.
Haxoxnaenue kuciaoposa B npupoze, Gpu3nueckue U XMMHUECKUe CBOMCTBA (peaKklMKu TOPEeHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOMy4deHUs KHCIopojga B JabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — aiaoTponHas MoAuduKanus
KHCIIOpO/a.

TemnoBoit 3pdexT XUMHUYECKOW peakluH, TEPMOXMMHUYECKHE YpaBHEHMS, B5K30- HU
OHAOTEPMUYECKUE peakUMU. TomauBO: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHne 030HOBOTO CIIOSL.

Bogopon — anemeHT M mpocroe BemecTBo. HaxoxaeHue Boaoposa B IPHUPOJE,
¢buznyeckne 1 XuMUYeCKre CBOMCTBA, PUMEHEHHE, CIIOCOOb! oyueHus. KucioTsl u comnu.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM YpaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopel. Hacelmennsle n
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPONE U B KU3HU
yenoBeka. KpyroBopor Boabl B mpupojie. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OYMCTKA
MPUPOJIHBIX BO.

Knaccudukanuss Heopranumueckux coenuHeHuid. Oxcunbl. Knaccudukanms OKCHIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromre. Homenknatypa
OKcHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCHIOB. [loiryyeHrne okCuaos.

OcnoBanus. Kiaccudukanmst ocHoOBaHMA: METOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBanuil. @u3MYeCKHME M XMUMHUYECKHE CBOMCTBAa OCHOBaHMU. llomyueHwue
OCHOBaHUM.



Kucnotel. Knaccudukanus xkucinot. Homenknarypa kucinot. @u3nyeckue U XMMHUYECKHe
cBoiicTBa kuciot. P akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kucior.

Comu. Homenkinatypa cosneit. @uznueckue U XuMU4YecKkue cBoiictBa coisieit. [lomydenue
COJICH.

['eneTnueckas CBsI3b MEXKIYy KilacCaMH HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE ONPE/ICIICHUE COACPKAHMSI KUCIOPOa B BO3IyXe, MOJydeHHe, COOUpaHue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJeHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W INpEKpallleHus ropeHus (Ioxkapa), 03HaKOMJICHHE C
oOpa3lilaMd OKCHIOB M OINHUCAHWE WX CBOMCTB, MOJY4YeHHE, COOMpaHUE, paClO3HABAHUE U
H3y4eHHue CBOKMCTB Boaoponaa (TopeHue), B3auMozeicTBue Boaopoaa ¢ okcuaom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOCHIE 00pa3IOB BEIIECTB KOJIHMUYECTBOM
1 Monb, uccienoBaHUE OCOOCHHOCTEH pPACTBOPEHUS BEUIECTB C PA3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEIEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaUlaMH (HaTpueM U KajiblleM) (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPraHUYECKHX BEHIECTB PA3JIMYHBIX KJIACCOB,
HAOIIO/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAx KHUCIOT W LIEJIOYEH, M3ydyeHHUE
B3aumoeicTBuss okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuMii HeWTpaiau3alud, MOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJIHOIO
MeTaJljla JPYTUM U3 PaCTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIbHBIX 3aj]1a4 1o TeMe «BaxHnenmue
KJIACChl HEOPTraHUYECKUX COCTUHEHUI.

Hepuoguueckuii 3akoH u Ilepuoanyeckasi cucrema xumMmuyeckux 3jementos /. HU.
MenpeneeBa. CTpoeHue aToMOB. XMMH4YeCKas CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

[lepBpie MOMBITKH KiIacCU(PHUKAIMM XUMHUYECKUX OdieMeHToB. l[loHaTne o Trpymmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U MIEJIOYHO3EMETbHBIE METAJLIbI, TaJIOTE€HbI, HHEPTHHIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUBI U THIPOKCH/IBI.

[lepnonnueckuit 3akoH. llepuommueckass cucrema xumudyeckux osnemeHTtos [[. .
MenneneeBa. Kopotkonepuognas u piuHHONepuoaHas ¢opmsl Ilepuoanueckoil cucteMsl
xumuueckux snemeHToB J[. M. MennpeneeBa. Ilepuoasl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenune artomoB. CoctaB aTroMHbIX snep. W3oromsl. Onexktponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XuMUUeckux 3neMeHToB [leproaudeckoil CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKAa XHMHYECKOrO 3JIEMEHTAa IO €ro IOJOKEHUI0 B
Ilepnonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUS PaJnyca aTOMOB XMMHUUYECKHX AJIEMEHTOB, METAJITHIECKUX
Y HEMETAJUIMYECKUX CBOMCTB I10 TPyINnaM U NePHOIaM.

3navenue [leprnonnueckoro 3akona u [leproaudeckoit CHCTEMBI XUMUYECKUX AJIEMEHTOB
JUIs pa3BUTHs HayKu U npakTuku. 1. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumu4deckasi — CBS3b. KoBasientHast ~ (mosisipHass W HEMOJIApHAs) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl
OKHUCJIEHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3IoB BEIIECTB METANIOB M HEMETAIIOB, B3aUMOJACWCTBHE THIPOKCH]IA
LMHKAa C pacTBOpamMu KHUCJIOT M IIEJIOYEH, IPOBENCHHUE OIBITOB, WIIHOCTPUPYIOIIUX TPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIHNI (TOpEHNE, PEaKLIUK PA3JIOKEHHS, COSTUHEHNUS ).

Meostcnpeomemnwie ceasu

Peanu3zarust MeXMpeMETHBIX CBSA3EH MPU U3YyUYEHUU XUMHH B 8 KJIACCE OCYIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHATHI,
SBJISIFOLIUXCS] CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOmue ecTeCTBEHHO-HAYUYHBIC IOHSATHUS: HAy4YHBIM (akT, THIOTE3a, TEOpHUs, 3aKOH,
aHalMW3,  CHUHTE3,  KiIacCUpUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DIKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usuka: marepus, aroM, O3JEKTPOH, NPOTOH, HEWTPOH, HOH, HYKJIHJ, H3O0TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, AJICKTPUUYECKUN 3apsiji, BEUIECTBO, TEJI0, OOBEM, arperatHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUEe BETUYMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE351, ComHIIE.

buonorus: porocuntes, npixanue, onocdepa.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpalbl, TOPHBIE MOPOJbI, IOJE3HBIC
HCKONIa€MbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M xXMMH4ecKkasi peakius

Ilepuonuueckuit 3akoH. llepuommyeckas cucrema xumuueckux syemeHToB J[. U.
MengeneeBa. CrpoeHHe aroMOB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJbLUS U HUX COCAUHEHUNH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [leproinueckoil CucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BellecTBa: BUAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAINIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPHUCTAIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3U.

Krnaccudpukanus u HOMEHKJIATypa HEOPraHWYECKUX BEIISCTB. XUMHUYECKHE CBOWCTBA
BEILECTB, OTHOCAILIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHMYECKUX COEIMHEHHM, IeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanusa XuMUYECKUX PEaKUil M0 pa3IUYHbIM MPU3HAKaM (TI0 YHCITY U COCTaBY
YYacCTBYIOIIMX B PEAKIMU BEIIECTB, IO TEIJIOBOMY J(DQexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aTtopa). DK30- U
SHIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUYECKHE YPaBHEHUSI.

[TonsiTre o ckopocTH xuMmuueckoi peakiuu. [loHsTHE 00 0OpPAaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsITHE O TOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsarue o
karanuze. IloHsTe o0 xuMuyeckoM paBHOBecHH. @DakTOpbI, BIHUSIOINIME HA CKOPOCTh
XUMUYECKON PEaKIIUU U TTOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCANTENEHO-BOCCTAHOBUTEIBHBIE PEAKIMU, AIIEKTPOHHBINH OallaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. CocCTaBiIeHUE YpaBHEHUU OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX
peaxIuil ¢ UCIONIb30BaHUEM METO/Ia IIEKTPOHHOT0 OaaHca.

Teopus 37AEKTPOIUTUYECKON TUCCOIHAIIMHN. DICKTPOIUTHI U HEIJEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHu3M JHMCCOLMALMM BEIIECTB C Pa3JIMUYHBIMU BHJIAMU XUMHUYECKOM CBSI3U.
Crenens aucconuanmu. CUIbHBIC U CI1a0bIe DIIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCIIOBUSI IPOTEKAHUsI PEAKIIUii HOHHOTO OOMEHa, MOJIHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCIOT, OCHOBAaHWW M COJEH B CBETE
MPEJICTaBICHU 00 DICKTPOIMTUYECKON Aucconuanuu. KadecTBEHHbIE pPEaKkIM Ha HWOHBI.
[TonsiTHE O THIPONH3E CONEN.

Xumuueckuii IKcnepumenn:

O3HAKOMJICHHE C MOJEISIMH KPUCTAUIMYECKUX PEHIETOK HEOPraHMYEeCKUX BEHIECTB —
METAIJIOB M HeMeTauioB (rpadura u anmasza), CIOXKHBIX BEIIECTB (XJIOpHIa HATpuUs),
WCCJICIOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOW PEAaKIUU OT BO3JECHUCTBHS Pa3IMYHBIX
(bakTOpOB, UCCIEIOBAHKUE SJEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, MPOLECCa AMCCOIUAITII
KHUCJIOT, IIeio4Yel W cojeil (BO3MOKHO HCIIONIb30BAaHHE BHUACO MAaTEpUAIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX TMPH3HAKK MPOTEKAHHS PEaKIMii MOHHOTO oOMeHa (oOpa3oBaHUe
ocajaka, BblIelieHne ra3a, oOpa3oBaHUE BOJbBI), OIBITOB, WUTIOCTPUPYIOIIUX PUMEPHI
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN (FOpEHUEe, PeaKlMu Pa3joKEHUs, COCTUHEHUS),
pacno3HaBaHUE HEOPraHWYECKHUX BEHIECTB C IOMONIbI0 KAadeCTBEHHBIX pEaKIMil Ha HWOHBI,
pelIeHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTasiibl M MX COeIUHEHUS



OOmast xapakTtepucTuka TrajoreHoB. OCOOCHHOCTHM CTPOCHHS aTOMOB, XapaKTEPHBIC
creneHu okucieHus. CTpoeHue M (PU3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XVMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOEHCTBHE C METajulaMH, HEMETaJlulaMu,
menoyamu).  Xsoposopopoa. ConsiHasg  KHMCIOTa, XUMHUYECKHME CBOWCTBa, IOJIyYeHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelnme Xi1opuabl
U MX HAXOXJIEHUE B IIPUPOJIE.

OOmast xapakrepuctuka syeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue U (pu3MUECKHe CBOMCTBA MPOCTBHIX BELIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3MYECKHEe M XUMHUYECKHe cBoicTBa. OKCHUIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XUMHUYECKUE CBOMICTBa
(oOme Kak MpEICTaBUTENS Kilacca KHUCIOT M crenuduueckue). XUMHYECKUEe pPeakluy,
JeKalle B OCHOBE HPOMBIIUICHHOTO croco0a IMoslydeHus cepHoil KucnoTsl. Ilpumenenue
cepHoll kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyib(ar-uoH. Haxoxnenue
ceppl M €€ CoeAMHEHUIl B Mpupoje. XHUMHUYECKOE 3arps3HeHHE OKpPYKAIOLIEH cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HpPEeOTBPALICHHUS.

OOmast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWe B Mpupoie, (U3UYEecKue u
XHUMHYecKHe cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero pu3NIecKue 1 XUMUIECKHe
CBOWCTBA, MoylyueHue 1 npumeHenue. Coinu aMMOHUS, UX (pU3NYecKre U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHas peaklids Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJydyeHue,
¢u3nueckue M XUMHUYECKHE CBOicTBa (0oOmIMe Kak MpeAcTaBUTENs Kilacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHME HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HeHHE OKpY Karolleld Cpeibl COeAMHEHUS MU a30Ta (KUCIIOTHbIE
JOKIM, 3arps3HEHHE BO3JyXa, MOUYBBI U BOAOEMOB). Pocdop, alaoTponHble MOAUPUKALNN
docopa, ¢pusznyeckue u xumuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnorta,
¢uznueckue M XHMHUYECKHE CBOWCTBa, mHoiyudeHue. lcmonb3zoBaHue ¢ocdaroB B KauecTBe
MHUHEpaJIbHBIX YA0OpEHHH.

OObmiast xapakrtepuctuka 31eMeHTOB I[VA-rpynmbl. OcCOOEHHOCTHM CTpPOEHUS aTOMOB,
XapaKTepHble CTENEHU OKUCIEHMs. YTIEpOoJ, alUIOTPONHbIE MOIU(PHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, hu3ndecKkue U XuMUIeCKrue cBoicTBa. AncopOuus. KpyroBopor yriepoaa B mpupoje.
Oxcuapl yriaepona, ux pU3M4YecKue U XMMUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJIy4Y€HUE U MPUMEHEHHEe. DKOJOTru4YecKre npobaemsl, CBA3aHHbIE ¢ okcuaoM yraepoaa (IV),
TUIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIA APQeKT. YroibHas KUCIOTa U e
conu, X (pU3MYecKre M XMMUYECKHE CBOWCTBA, MOJIyueHHE W NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-MOHBL. ~ Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEAMIUHE,
MPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

IlepBoHauyanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COEAMHEHUSX yriepona
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YKCycHas kucnora). IlpuponHsie
UCTOYHUKU YIJI€BOJOPOAOB (yrojb, MPUPOAHBIA ra3, HE(Th), MPOAYKTHl HUX INepepaboTKu
(6eH3uH), UX PO B OBITY U MPOMBINIICHHOCTH. [IoHITHE O OMOTOTUYECKH BaKHBIX BEIECTBAX:
XKHUpax, Oelkax, YIJeBoJaXx — M MX pOJM B JKM3HM YeloBeKa. MarepuaiabHOE €IMHCTBO
OpraHMYECKUX ¥ HEOPTaHMYECKUX COCTUHEHHH.

Kpemuuii, ero ¢usmueckue M XMMUYECKHE CBOWCTBa, MOJY4YEHHE M IpPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmume mnpeacraBieHuss o6 okcuae kpemaus (IV) u
KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BakHeiimme
CTPOUTEIIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pas3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB CONSIHON KHUCIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOJIOJEHHE NPU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYEeCKue U XUMHUYECKHE CBOMCTBA TaJOTCHOB U MX COCJUHEHUH (BO3MOXKHO



UCIIONIb30BaHUE BUACOMATEPUATIOB), O3HAKOMIIEHHE C 00OpasliaMu XJIOpUAOB (TaJOTE€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMH (BO3MOXHO HCHOJIb30BaHUE
BUJEOMATEepHaoB), HaONIOAeHHWEe Tpouecca OOYIJIMBaHUS  caxapa IO  JeHCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYEeHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOI
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakinu Ha Cylib(ar-uoH U HaOIIOJeHUE NpH3HaKa e€
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (pU3MUeCKMMM CBOWCTBaMHU a30Ta, docdopa U HX COeIUHEHUI
(BO3MO’KHO HMCIIOJIB30BaHKUE BUICOMATEPHAIIOB), 00pa3liaMu a30THBHIX B (POCHOPHBIX yI0OpEHHUH,
nojlyueHue, coOupaHue, pacro3HaBaHHE U U3Yy4YEeHHE CBOMCTB aMMHaka, IpOBEJCHHE
KAueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uoH U U3yYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJECICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPHUANIOB), U3Y4YEHHE MOJENeld KpUCTAUIMYECKHUX PEeHIETOK aiamasa,
rpadura, ¢ynnepeHa, O3HAKOMIIEGHHE C TIPOIECCOM aAcopOIMUi PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOrasa, MojayuyeHue, COOMpaHue, pacrlo3HaBaHue
U W3Y4YeHHE CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBEJECHHWE KAaYeCTBEHHBIX peaklMii Ha KapOoOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE I[PU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHME C MPOAYKUHUEH
CUJIMKAaTHOM MPOMBIIIJIEHHOCTH, PEIICHUE AKCIEPUMEHTAIBHBIX 3aJad 1o teme «Baxnenmue
HEMETaJUIbl U UX COCUHEHUSD).

MeTaiibl M UX COeAUHEHUS

OO0miass xapakTepUCTUKa XUMUYECKHUX DJIEMEHTOB — METAJJIOB HAa OCHOBAaHMHM HX
nonoxkeHus B [lepuonnueckoit cucreme xumuieckux 3yemeHToB . 1. MenneneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBSI3b M METAUIMYECKas KpUCTaJUIMYecKas
pemeéTka. DIEKTPOXUMUYECKUN psAll HapshKeHUW MerTauioB. Du3nmyeckne U XUMHUYECKHE
cBoiicTBa MeTayyioB. OOmue crnocoObl moxydeHus: MeTaioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounsle Metamael: nojioxkeHue B [lepruoanueckoil cCucTeMe XMMHUYECKHX AJIEMEHTOB
. . Menneneesa, CTpoOEHHUE UX aTOMOB, HAaXOXKJICHUE B npupoae. PU3HUECKHEe U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCUIBI HATpHS U Kanus. [Ipumenenue
HIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[IlerounO3eMenbHBIE METAUIBI MAarHMii W Kainplui: nosiokeHue B Ilepmoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnneneeBa, CTpO€HHE HX aTOMOB, HaXOXKJIEHUE B
npupoae. PU3NYECKUEe U XMMHYECKHE CBOWCTBA MarHusl U KaJiblusd. BaxkHenme coeauHEHUs
KanbIus (OKCU, TUAPOKCU, conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonnueckoil cucreme xumudeckux anemeHtos JI. .
Menpeneesa, CTpOEHHE aTOMa, HaXO0XKAEHUE B Ipupoac. PU3NYECKHE U XMMUUYECKUE CBOWCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCH/IA AITFOMUHUS.

Kenezo: nonoxenue B Ilepuonuueckoit cucreme xumuyeckux saemeHtoB J[. .
MenneneeBa, CTpOEHHUE aTOMa, HaxOXJAeHUE B mpupoae. Ou3ndeckue 1 XMMHUYECKHUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u conu sxkenesa (II) m xenmesa (III), ux cocraB, cBoiicTBa U
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenn:

O3HaKOMJIEHHE C oOpasllaMi METa/UIOB M CIUJIaBOB, WX (DU3WYECKUMH CBONCTBAMH,
U3YYCHHE PE3YJbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HKCIIONH30BAaHHE BHUACOMATEPUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCH/IA KAIBIUS M HATPHUS C BOJAOU (BO3MOKHO MCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Ipollecca TOPEHHUs Kejle3a B
KHUcIoposie  (BO3MOXKHO — MCIIONBb30BaHME  BUACOMATEpUajoOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBCHHBIX PEaKIMii Ha MOHBI: MAaTrHUs, KaJIbIUs, ATFOMUHNS, IUHKA, xkene3a (II) u xenesa
(III), memu (II), HaOmrOIEHKE W OMKMCAHUE MPOIIECCOB OKPAITMBAHMS TUIAMEHU WOHAMHU HATPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA [IMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

X¥MHUSA U OKPYKAKOIIas cpeaa



BemecTsa nu Marepualibl B TOBCEIHEBHOM KM3HU 4YEJIOBEKa. be3omacHoe UCIOIb30BaHUE
BEIIECTB M XUMHUUYECKHX peakiuil B ObiTy. IlepBas momomip MpH XUMHUYECKHX O0XOrax H
OTpPaBJICHUSIX.

XuMu4eckoe  3arps3HEHHE  OKpyKawolled  cpenbl  (MpefenbHas — JIOMycTUMast
KOHIIEHTpanus Beiiects, naiee — [1/1K). Ponb xuMuu B petieHuu 3KOJI0THYECKUX TIPOOIeM.

Xumuueckuit Ikcnepumenm:

M3ydeHHE 00pa3loB MaTepUaAIOB (CTEKIIO, CIIJIaBbI METAJIOB, IIOJTMMEPHBIC MATEPHUATIBI).

Meostcnpeomemmnvwie ceazu

Peanuzanus MexnpeaMeTHbIX CBA3€H MPU U3yUYEHUH XUMHH B 9 Kiacce OCyIIeCTBIsAETCA
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC IOHSATHUS: HAy4YHBIM (aKT, THIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KilaccHU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOICITb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MATCPHUAITHI.

®dusuka: marepus, aTroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, W30TOIbI,
paauOaKTUBHOCTb, MOJIEKYJIa, OJJICKTPUUYECKUN 3apsij, MPOBOAHHKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHME BEIIEeCTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
€MHULbI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/b1, COIHIIE.

buonorus: ¢gorocunres, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPATbHBIC YIAOOPCHHUS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

l'eorpadus: armocdepa, rtuapocdepa, MHHEpadbl, TOPHBIE TOPOJIBI, MOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOCHUS MPOTpaMMbl OCHOBHOIO 00IIero oOpa3oBaHUs
JOCTUTAIOTCS B X0O7Ie O0Y4YEHHUsI XMMUHU B €UHCTBE YU4E€OHOI M BOCIIUTATEIBHOM IEATEIILHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCUMCKHUMH  COLIMOKYJBTYPHBIMH ¥  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIME B OOINECTBE MpPaBUJIaMHU M HOpPMamH MOBEICHHUS U
CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYatOIIUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHEHTALU{ U pPaCHIMpPEHUE OIbITa JIEATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

[EHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTypHOMY, HWCTOPUYECKOMY |
HAYYHOMY HACJIEJUI0, MMOHUMAaHHs 3HAYCHHs XMMUYECKOM HAayKH B >KM3HU COBPEMEHHOTO
o01IecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW MH(pOpMAIHMEl O MEepeaoBBIX JOCTHKEHUSIX U
OTKPBITUSX MHUPOBOW M OTEUECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00
YCTpOICTBE MUpa U OOIIECTBA;

2) rpa:kKIaHCKOr0 BOCIIUTAHUA:

MIPEJICTABJICHHUS] O COIMAIbHBIX HOPMAaxX M MpaBHJIAX MEXKJIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOIIECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKOM, TBOPYECKOM M JPYrMX BHJIAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH NPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMOJIHEHUH XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aWMOIIOHMMAaHHUIO ¥ B3aMMOIIOMOIIM B TPOIECCE ATON y4eOHOW AEATeITbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMOBEJIEHHE U TOCTYNKH CBOUX TOBApHUILEH C MO3UIMHM HPABCTBEHHBIX M
MIPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MMOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 MO3HAHUS:

MHUpPOBO33PDEHYECKHE TMPEJCTAaBICHHS O BEIIECTBE W  XHUMHYECKOW  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISIOLIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HaydyHOW KAapTHHBI MHpa, NpPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX 4elOBeKa ¢ MPUPOJHON Cpeloi, o ponu
XVMHHU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIE MOTHBBI, HAIlpaBJICHHbIE Ha IOJyY€HHE HOBBIX 3HAHUM MO XHMMUH,
HEOOXOIUMBIE Ui OOBSCHEHHs HAONIOJaeMbIX MPOIECCOB W SIBJICHWH, ITO3HABATEIBbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIBTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSTENILHONW paboThI
C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOH JIMTEPaTypOd, JOCTYIMHBIMH TEXHUYECKUMHU CpPEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpeC K 0Oy4YeHHWIO W TO3HAHHUIO, JTI0OO03HATETLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MPOSKTHON M HCCIEeN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJICHHOCTH ¥ YPOBHsI 00yYEHUS B TAIbHEHIIEM;

4) popMHUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHHME IIEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
MPUBBIYEK (YIOTPEOJECHUS aJIKOTOJs, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
npaBui1 0€30MacHOCTH TpU OOpalleHHMH ¢ XMMHUYECKMMHU BELIECTBAMH B OBITY U peajbHOM
KHU3HU;

S) TPyAOBOr0 BOCIIMTAHMA:

MHTEpEC K MPAKTHUECKOMY M3Y4YEeHHIO NMpodeccuil U TpyJa pa3IuyHOro poja, yBaKeHUE
K TPyAy M pe3yilbTaTaM TpYJIOBOM JAEATEIBHOCTH, B TOM 4YHCIE HAa OCHOBE NPUMEHEHUS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
IPOJOIDKEHUS 00pa30BaHUSl C Y4YETOM JIMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH,



OOIIIECTBEHHBIX WHTEPECOB U MOTpeOHOCTEH, ycrmeurHoi npogecCuoHaIbHON AEATEIbHOCTH U
pa3BUTHSA HEOOXOJUMBIX YMEHUM, TOTOBHOCTh aJaITUPOBATLCS B PO eCCHOHAIBHON Cpee;

6) ’K0JIOTNYEeCKOr0 BOCITUTAHHUSA

HKOJIOTMUYECKH 11e7IECO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 U Oe30macHOro obpaza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U ICUXHUYECKOMY 370POBbIO,
OCO3HAHUE IIEHHOCTH COOJIIOJICHUS MPaBUI OE30MaCHOTO MOBEACHHS IPU paboTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIINX 3J0POBbIO U JKU3HU JIIOCH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHMS, MOJydYaeMble MPH HU3YYCHHUH XUMHH, I PELICHUS
3a71a4, CBA3aHHBIX C OKPYKAKOUIEH PUPOJHON CPEOM, UIsl TOBBILIECHUS YPOBHS SKOJIOT HUECKON
KyJbTYpPbl, OCO3HAHUS TINI00ATBFHOTO XapakTepa SKOJIOTHUYECKUX MPOoOJieM U MyTed UX pelieHUs
MOCPEJICTBOM METOJ0B XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHHSI PYKOBOJCTBOBATHCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMATILHOMN MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe meTampeaMeTHBIX pe3ylbTaTOB BBLICISIOT 3HAYUMBIE ISl (POPMUPOBAHUS
MHUPOBO33pEHHUsT OOIICHAYYHBIE MMOHATHS (3aKOH, TCOPUS, MPUHIUI, THUIMOTE3a, (aKT, CHCTEMA,
MPOLIECC, KCIIEPUMEHT U JAPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
peaIMeTax U IMO3BOJISIIOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAyYHOW KapTHUHE MHpa, U YHHBEpCalbHble ydeOHbIe NEHCTBUS (IIO3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE 00OecnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHHUIO Y4EOHOH 1eATeIbHOCTH.

IMo3naBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS

Ba3oBble Jiornyeckue AeicTBHA:

YMEHHUS HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIIEHUS TIPU OCBOCHUM 3HAHHI:
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHH (BBIACNIATH MX XAapaKTepHbIE MPHU3HAKH,
YCTaHABIUBATh B3aUMOCBS3b C JIPYTUMHU MOHATUSIMH), UCTIOIB30BATh MOHATUS JJIsI OOBSICHEHUS
OTJICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCHU(PHUKAIIUU
XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIUH, YCTAaHABIUBATH MIPUYHMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHEIE, IeyKTHUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yMEHHE MPUMEHSThH B Mpoliecce MO3HAHUS MOHITUS (TIPEAMETHBIE U METaNpeAMETHEIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIB3yEMble B XUMHUHU, IMPEOOPa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUU MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHUMHYECKOM peakiuu — TpU PEIICHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YE€TOM OSTUX MOJENbHBIX MPEJACTABICHUN BBIIBIATH U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKH H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIINH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIIECACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBIX MPOIIECCaX U SBJICHUSIX.

ba3oBbie ucciienoBare/bCKHe AeHCTBUSA:

YMEHHE HCIIOIb30BaTh MOCTABJIEHHBIE BOMPOCH B KaYeCTBE WHCTPYMEHTA TO3HAHUSA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3Bl IO TMPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHHIA;

MprOOpeTeHNe OMbITa MO TUIAHHUPOBAHHUIO, OPTaHU3aIlMH W TMPOBENCHUI0 YYECHHUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 XOJA0M MPOIECcca, CAMOCTOSTENHHO TIPOTrHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHS M BBIBOJLI 1O pE3yJbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOeNIaHHOM padoTe.

Padora ¢ undopmanueii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATh U HMHTEPHPETUPOBATH HHPOPMAIUIO PARTUUYHBIX
BUJIOB M (POPM TPEICTABICHUS, MOTy4aeMy0 W3 Pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAS
JauTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOuYHble mocolOus, pecypcel VHTepHeTa),
KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE NPUMEHSTH Pa3IMYHbIE METOIbI U 3aMIPOCHI NP MOUCKE U 0TOOpe MHPOPMAUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX ISl BBIIOJIHEHUS YUeOHBIX M MO3HABATEIBHBIX 3a/1a4



OTIpeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH HCIOJIB30BaHUS HH(DOPMAITMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYpOil aKTUBHOTO MCIIOIb30BAHUS Pa3IMUHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMaIbHYIO (OpMy mpeacTaBiIeHUS
uH(pOpMallMl ¥ WUIIOCTPUPOBATh peEIIaeMble 3a/ladydl HECIOXKHBIMU CXEMaMH, JuarpaMMamu,
Opyrumu GpopmamMu rpaduky U ©X KOMOUHALIUSAMUY;

yYMEHHE HCIIOJIb30BaTh W aHAIM3UPOBATh B Ipolecce y4eOHOW M HCCIeA0BaTEIbCKOM
NEeSITeIbHOCTH UH(OPMAIIHIO O BIMSHUY MPOMBIIUIEHHOCTH, CEIbCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPY Kaloe MPUPOAHON CPeIbl.

KoMMyHMKAaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eCTBUSA:

yMEHHUsl 3a/iaBaTh BONpPOCHI (B XoJe Auaiora W (WIM) AUCKYCCHUHU) TO CYIIECTBY
oOcyxgaeMoil Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHsI TPEICTABIATh TMOJYYEHHBIE pPe3yJIbTaThl IMO3HABATEIBHOW NEATEIHHOCTH B
YCTHBIX U NMHCbMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAINIO PE3yJIbTaTOB BBIIIOJHEHUS XUMUYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPAOOTHI MO MCCIEAOBAHUIO CBONCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMeHHs Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOW MO3HABATEIbHOU U
HCCIIEIOBATEIILCKON JICATEIBHOCTH TPU PEIICHUH BO3HHUKAIOMIMX IMPOOJEeM Ha OCHOBE ydéra
o0IIMX MHTEPECOB U COIJIacOBaHMS MO3UIMI (0OCyXKIeHHs, OOMEH MHEHUSMH, «MO3TOBbBIE
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JAEUCTBUM, ONpe/IeICHHE KPUTEPUEB 10 OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPyTHE).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eficTBUS:

YMEHHE CAMOCTOSATEIBHO OINpPEAesaTh LENH IeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBaTb W MpPU HEOOXOJWMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh, BbIOMpATh
HauOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHBIX M I03HaBaTeJIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh MPEIJIOKECHHBIA AITOPUTM JEHCTBUM IpU
BBINMOJIHEHUH 33JaHUN ¢ y4€TOM IMOJYy4YeHHMs HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTaxX —
BEIIECTBaX U PEAKIMAX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3yibTaTa 3asiBICHHON 1emnu,
YMEHHE HCII0JIb30BaTh U aHAJM3UPOBATh KOHTEKCTHI, IPe/IaraéMble B YCIOBUU 3a/1aHUI.

NPEJIMETHBIE PE3YJIbTATbBI

B cocraBe mnpenMeTHBIX pe3yabTaTOB IO OCBOEHHUIO 00s3aTEIbHOTO COJEpKaHUS,
YCTAaHOBJICHHOIO JaHHOM (QenepanbHOil pabodeid mporpaMMoil, BBIAEISAIOT: OCBOEHHBIE
o0yyaromyUMHUCsT HayyHble 3HAHUS, YMEHHUS M CIOCOOBbI JEHCTBMH, creruduueckue s
npeaMeTHol oOnactu «XUMHSA», BUIBl JAEITEIBHOCTH MO TMOJTYYEHHIO HOBOTO 3HAHMUS, €ro
UHTEpIpeTalni, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYallUsX.

K xoniy obyuenust B 8 kiacce mpeiMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLINXCS YMEHU:

J pPAacKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKMX IOHSATHHA: aTOM, MOJIEKYJIa,
XUMHYECKHM 3JEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAaJEHTHOCTb, OTHOCHUTEJbHAS aTOMHas M MOJIEKYJSIpHAs Macca, KOJIUYECTBO
BEIIeCTBa, MOJIb, MOJISIpHAsh Macca, MaccoBas JOJii XMMHUYECKOrO AJIEMEHTa B COEIMHEHUH,
MOJISIpHBIH O00BEM, OKCHJ, KHUCIIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHILATEILHOCTh, CTENEHb
OKHCJICHHS, XUMHUYECKasl peaklusi, Kiaccudukanus peakluil: peakuu COeIUHEHUs, peaKluu
pa3lIOKEHUs, PeaKlUu 3aMElICHHUs, PeaKkIMu OOMEHa, JK30- U JHJIOTEPMUYECKHE peakiu,
TETIOBOM P (DEKT peakiuu, sApo aToMa, JIEKTPOHHBIN CJION aroma, aTOMHasi OpOUTalb, paanyc
aToMa, XMMHYecKasl CBS3b, MOJISIPHAs U HEMOJSPHAs KOBAJICHTHAsl CBSI3b, MOHHAS CBSI3b, HOH,
KaTHOH, aHUOH, PaCTBOP, MaccoBast 10Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAIl|s) B paCTBOPE;

. WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX IOHSATUH M IPHUMEHATH
9TH HOHSATHS IIPU OIIMCAHUU BEILECTB U UX IIPEBPALLECHUN;
. UCTIOJIb30BaTh XUMHYECKYI0O CHMBOJIMKY JJIsI COCTaBJIECHHUS (POPMYI BEIIECTB U

YPAaBHEHUN XUMUYECKUX PEAKIUN;



o OIpeNieNATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIICHb
OKHCIICHHSI 3JIEMEHTOB B OMHAPHBIX COCTMHEHHUSAX, IPUHAICKHOCTD BELIECTB K ONpPeACIEHHOMY
KJaccy COeAMHEHUH 1o QopMynam, BHJ XUMHUYECKOW CBsI3M (KOBaJEHTHAss M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

. packpbiBaTh  cmblicit  [lepuonmueckoro  3akona JI. WM.  Menaeneesa:
JEMOHCTPUPOBATh ITOHMMAHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB
OT ux noyiokeHus B Ilepuonnyeckoil cuUCTEME, 3aKOHOB COXPAaHEHHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHAa ABOIapo;

o ONHKCBIBATh M XapaKTepu3oBaTh TabaMuHyro (opmy Ileproguueckoil cucTeMsl
XMMHUYECKHMX 3JIEMEHTOB: pa3jnyaTh IMOHATUS «IJIaBHas noArpymnmna (A-rpynmna)» u «rnoOodHas
noarpynna (b-rpynmna)», manele n 0oiblIME MEPUObI, COOTHOCUTh O0O3HAUEHMsI, KOTOpbIE
umerotes B tabnuue «llepuoanueckas cucteMa XuMu4Yeckux snemMentoB J[. M. MenaeneeBa» ¢
YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHsSI aTOMOB XMMMYECKHX 3JEMEHTOB (COCTaB U 3apsn
spa, 001Iee YHCIIO AIIEKTPOHOB U PACHIPEIeNICHHE UX MO AIEKTPOHHBIM CIIOSIM);

J KJacCH(UIUPOBaTh ~XUMHUYECKHE DJIEMEHTHI, HEOPraHWYEeCKHE BEUIECTBa,
XMMHUYECKHE Peakluu (110 YUCIY U COCTaBY YYaCTBYIOIIUX B PEAKLUHU BELIECTB, 1O TEIJIOBOMY
sbdexry);

. XapakTepu30BaTh  (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA  BEIECTB
pa3IMYHBIX KJIACCOB, IIOATBEPXkAAas ONHUCAHME IPUMEPAMU MOJIEKYJISIPHBIX ypaBHEHHN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUI;

L4 IMPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBHCHUMOCTH OT HX KadyeCTBEHHOI'O
COCTaBa, BO3BMOXHOCTHU ITPOTCKAHHA XUMHUYCCKHX npeBpameHI/Iﬁ B PAa3JIMYHBIX YCIIOBUAX
L4 BBIUUCIIATH OTHOCHUTCIBHYH) MOJICKYJIDHYHO W MOJEIDHYHO MACChl BCIICCTB,

MacCOBYIO JOJI0 XMMHUYECKOI0 3JeMeHTa Mo (opMysie COeAMHEHUS, MaCCOBYIO JIOJIO BEIIECTBA
B PacTBOpE, ITPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOW PEaKIIUH;

. IIPUMEHATh OCHOBHBIC OIIEPALlMA MBICIIUTEIBHON JEATEIBHOCTH — aHAIN3 U
CHHTE3, CpaBHEHME, 00O0OIIeHHe, CUCTeMaTH3alM0, KIaCCU(pUKAINIO, BBIABICHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€W — JUJI U3yYEHHUs CBOMCTB BEIIECTB M XMMUYECKUX PEAKLIUNA, €CTECTBEHHO-

Hay4YHbIE METO/bl TO3HAHUS — HAOIIOJCHUE, W3MEpEeHHe, MOJAETUPOBaHME, HSKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN ),
. cleloBaTh IpaBWJIaM IOJIb30BAHUS XMMMUYECKON MOCYI0M U 11abopaTOpHBIM

o0opyIOoBaHHEM, a TakXkKe NpaBWwiIaM oOpalleHHs C BElIECTBAMU B COOTBETCTBUU C
UHCTPYKLUUSMU IO BBIIOJIHEHUIO J1a0OPAaTOPHBIX XHUMHUYECKHUX OIBITOB IO MOJIYYEHUID U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (BOJOPOJAa W KHUCIOPOAA), MPUTOTOBICHUIO PACTBOPOB C
onpeAes€HHON MacCOBOM JOJIEM pacTBOPEHHOrO BENIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XMMHUYECKHE SKCIEPUMEHTHI 110 PAclO3HABAHMIO PACTBOPOB ILEIOYEH M KHCIOT C IOMOIIBIO
MHAMKATOPOB (JakMyc, heHondranent, METUIOPAHXK U APYyTHUE).

K xoHiy oOydeHus B 9 kjiacce rnpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTh Y O0YyHAIOIINXCSI YMEHUI:

J pacKpbIBaTh CMBICT OCHOBHBIX XMUMHYECKMX TMOHATUN: XUMHUYECKUH DIIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTHOH, aHMOH, IIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD,
3EKTPOOTPHUIIATENIHOCTh, CTENEHb OKHCJIEHMS, XHUMHUYECKas peakiusi, XUMHUYecKas CBs3b,
TETUIOBON PPEKT peakiu, MOJb, MOJISIPHBIM 00BEM, PACTBOP, IEKTPOIUTHI, HEAIEKTPOIUTHI,
JEKTPONIUTHYECKAsT JUCCOLMAIMs, PEAKIMU HOHHOrOo OOMEHa, KaTalu3aTrop, XUMHUYECKOoe
paBHOBecHE, OOpaTHUMbIE W HEOOpaTHMble pPEaKIHUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peaKuuy, OKHUCIMTEIb, BOCCTAHOBUTENb, OKHCIECHHE M BOCCTAHOBJICHME, aJJIOTPOIIHSA,
aM(pOTEpHOCTh, XMMHUYECKasi CBA3b (KOBAJICHTHAas, HOHHAs, METANINYECKast), KpUCTANINYecKas
pEIIETKA, KOPpPO3US METAJUIOB, CIUIABBI, CKOPOCTb XHUMHYECKOW pPEaKLHH, MpeaeiabHO
nonyctumas konuentpamus [1/1K Bemectsa;

J WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHMX IOHSATUN U IPUMEHSTH
9TH MOHATHUSA IIPU ONMCAHNUU BEUIECTB U UX NPEBPAILCHUN;



. UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJIi COCTaBjieHHs] (DOpMys BEUIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLUN;

J ONpEAENATh BAJICHTHOCTb U CTENEHb OKUCIEHHUS XHUMHUYECKHX D3JIEMEHTOB B
COEIMHEHUAX PpAa3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIaccy
COeMHEHUH Mo GopMyaaM, BUJ XUMHUYECKON CBS3U (KOBAJCHTHAs, MOHHAS, METAJNINYECKas) B
HEOPraHMYECKUX COEMHEHUSX, 3apsij MOHAa MO XUMHUYecKoil ¢opMmylie, XapakTep cpeabl B
BOJHBIX pacTBOpPAaX HEOPraHMYECKUX COCOUHEHHH, THUN KPUCTAUIMYECKOM  PEIIETKH
KOHKPETHOI'O BEILIECTBA;

. packpbiBaTh cmbici  Ilepuonumueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €r0 IOHMMAaHHWE: ONHMCHIBATh M XapaKTEepHU30BaTh TaONWYHYIO (opMy
[lepnonnueckoid CUCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3iinyaTh NOHATHUS «IJaBHas MOATrpymna
(A-rpymma)» u «mobounas noarpymnmna (b-rpynma)», mMansie U 60NbIINE EPHOABI, COOTHOCUTH
0003Ha4YeHHsI, KOTOPbIE UMEIOTCS B TIEPUOIUYECKON TabIuIle, C YUCIOBBIMHU XapaKTePUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3aps] fApa, oOliee YUCIo 3JIEKTPOHOB U
pacnpeziefieHue UX IO IEKTPOHHBIM CIIOSIM), OOBICHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB 3JIEMEHTOB U MX COEAMHEHMN B IpEJeNax MallblX NEPHUOJO0B U IJIaBHBIX MOATPYIII C
Y4ETOM CTPOCHUS UX ATOMOB;

. KIAaCCU(UIIUPOBATh XUMHUYECKHE DJIEMEHThl, HEOPraHWYecKHe BEIIeCTBa,
XUMHUUYECKHE peakuu (110 YUCILYy U COCTaBy y4aCTBYIOUIMX B PEaKLUU BEILECTB, MO TEIIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUYECKUX 3JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBaTh) OOIIME U CHelU(PUUECKHEe XUMUYECKHE CBOMCTBA
IPOCTBIX U CJIOXHBIX BEIIECTB, MOATBEPKAAsl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX
YpPaBHEHU COOTBETCTBYIOLIUX XUMUUECKUX PEAKIIHA;

o COCTAaBJIATh YPABHEHMSI DJIEKTPOJUTHUYECKON IUCCOLMALMN KHUCIIOT, LIEJIOoYed U
coJiel, MOJHbIE M COKpAIIEHHbIE YPAaBHEHMsI peakluii MOHHOTO OOMEHa, YpaBHEHHUS peakiui,
MOATBEPXKJAIOIINX CYLIECTBOBAHUE T'€HETHMUECKON CBA3M MEXIy BELIECTBAMM Pa3JIMYHBIX
KJIaCCOB;

J pacKpbIBaTh CYIIIHOCTh OKUCITUTETHHO-BOCCTAHOBUTEIbHBIX peakiuit
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKluii;

J MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MO>KHOCTH MPOTEKAHMSI XUMUYECKUX MPEBPAIICHUI B PA3TUYHBIX YCIOBUSX;

. BBIYHUCIIATH OTHOCHUTEIIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEILECTB,

MacCCOBYIO JIOJF0 XUMHUYECKOTO AJIEMEHTa 10 (GOopMyJie COSMHECHHS, MAaCCOBYIO JIOJTIO BEIIESCTBA
B PacTBOpPE, MPOBOAUTH PACUETHI M0 YPABHEHUIO XUMUYECKOU PEaKIUH;

o coONrofaTh MpaBHUiia TOJIB30BAHUS XUMHUYECKOW IMOCYI0M M 1ab0paTOpHBIM
000pyI0BaHMEM, a TaKXKe IIPaBHIIa OOpAIICHHS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKITUSIMHU
M0 BBIMIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMNBITOB IO TONYYCHHUIO U COOMPAHHIO
ra3000pa3HBIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa);

o MPOBOJIMTH PEaKIHH, TOJITBEPKIAIONINE KAYSCTBCHHBIH COCTAaB Pa3IUIHBIX
BEIIIECTB: PACMO3HABATh OMBITHBIM MYyTEM XJIOPUA-, OPOMHUI-, MOAMI-, KapOoHaT-, docdar-,
CWJIMKAT-, CyJb(aT-, THIPOKCHI-UOHBI, KaTHOHBI aMMOHHS W HWOHBI HM3yYEHHBIX METaJLIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAHMUYECKUX BEIECTB;

o MPUMEHSTh OCHOBHBIC OIEpAallMd MBICIUTENBFHOM AEATeIbHOCTH — aHalu3 H
CUHTE3, CpaBHEHHE, OOOOIIEHWE, CHCTEMAaTH3allhI0, BBIABICHUE TPHIUHHO-CIICICTBEHHBIX
CBsI3€M — JJIS M3YYCHHsI CBOWCTB BEIIECTB M XHMHUYECKHUX PEAKIUi, €CTeCTBEHHO-HAy4YHBIC
METO/BI MO3HAaHWUSA — HAONIOJICHHE, M3MEPEHHE, MOJCIMPOBAHUE, IKCICPUMEHT (peaabHBId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBOo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMBbl Bcero Kontpoanueie Hpakrieciue oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumus — BakHas 00J1acTh
L1 €CTCCTBO3HAHUS U 5 0 ) bubnunoreka LIOK
MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJI0BeKa
12 BemiecTBa u XumMuieckue 15 | 0 bubnuoreka [{OK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
21 Bosnyx. Kucnopon. Ilonstue 6 0 | bubmuoreka [IOK
00 okcmmax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax g 0 | bubmmnoreka HOK
M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [lonsitue 06 5 | | bubnmnorexa [JOK
OCHOBaHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 1 | | bubmuoreka [{OK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMmnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMUYECKUX 3jieMeHTOoB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KoanyectBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHue u yriayOneHrue 3HaHUH 5 | 0 bubnuorexa [IOK
' OCHOBHBIX pa3/JesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 0 | bubmuorexa [IOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynnsl. Cepa u eé 6 0 0 bubamorexa LOK
) py - eP https://m.edsoo.ru/7f41a636
COEJIMHEHUs
OO0mras XxapakTeprucTUKa XUMHYECKUX G oK
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 0 1 nommoreka I
https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.4 aneMeHToB [VA NIbl. YTIEpoa U 8 1 2 bubmmorexa [TOK
' . Py ) poaL https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJJILI M X COEIUHEHU ST

3.1 OO01e CBOMCTBA METAJLIOB 4 buGnuorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxuelinime MeTamibl 1 UX COSTUHEHUS 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnuorexa [IOK
) HI p https://m.edsoo.ru/7t41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoubusie IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

| [Ipenmer xumuu. Ponap XuMuu B 5KU3HU | 0 0 bu6mmorexa [IOK
yeJioBeka. Telia 1 BemecTBa https://m.edsoo.ru/ff0d210c

2 ITonsarue o MeTOHaxX MO3HAHUSI B XUMUHU 1 0 0 bubmmorexa LHOK

https://m.edsoo.ru/ff0d227¢
[IpakTuueckas padora Ne 1 «IIpaBuia paboTsl
3 B 1a00paTOPUH U IIPUEMBI OOPALLIEHNS C 1 0 1 bubnmorexa LHOK
patop P p https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAaHHEM)

4 Yucreie BemecTBa 1 cMecu. CiocoObl | 0 0 bubmuorexa [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Pa3nencHue

5 c;[)eceﬁ (Ha I I/III)VIC € OYHCTKH noia €HHOU 1 0 1 bubmmorexa [OK

prvep P https://m.edsoo.ru/ff0d28c8
COIIN)»
bu6mmoreka [IOK
6 A 1 0 0
TOMBI H MOJCKyIIH https://m.edsoo.ru/ff0d2a6¢

7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) | 0 0 bu6mmoreka [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK

8 I1 1 0 0

POCTRIC H CIIOACHBIC BeTliecTha https://m.edsoo.ru/ff0d2a6¢
bu6mmorexa [IOK

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 0 0

YHAPHOE Y https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 0 0 bubmuorexa [JOK




Xumunyeckas popmyia. BaneHTHOCTh aTOMOB
XUMHUYECKUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBasi 10711 XUMHWYECKOT0 3JIEMEHTa B bubnuoreka [JOK
COCJIMHCHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mousb. Mosipaast bubmuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKash peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBHs IPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [HOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Briuucnenus koamdecTBa, Macchl BELLIECTBA 110 bubnuorexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMuueckux peakiuia
duka P bubmuorexa [JOK
18 (coenuHeHus, pa3IoKeHHs, 3aMEIICHUS,
https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnukioneauct. O6o0eHne 1 bubmmorexa [TOK
B ARET. 270001 https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIUs 3HAHUH
20 Konrtponsnas padora Nel no teme «Bermecta bubnnoreka [JOK
A XUMHYECKUE pEAKLIUN» https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. Cocras Bo3ayxa.
bu6mmorexa [IOK
21 Kucnopoa — ameMeHT 1 mpocToe BENIECTRO.
https://m.edsoo.ru/ff0d448e
O30H
22 du3nyecKkre U XMMUYeCKHe CBOMCTBA bu6mmorexa [IOK




KHCII0po/ia (peakIuKi OKUCIICHHS, TOPCHHUE).
ITonsTre 00 okcumax

CriocoOslI MosTy4eHus KUCI0po/ia B

https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK
23 J1a00paTOPUH U MTPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TermmoBoit 2 hHEKT XUMHUUESCKON PEaAKITNH,
24 MOHSITUE O T(i)(bMOXI/IMI/I‘-IeCKOM paBHeHI/II/I bubmorexa HOK
P P : https://m.edsoo.ru/tf0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
TommuBo (HedTh, yroias U METaH).
25 3ar $I3H€I§I/I€ql;03 yxa CITIOCOOBI iro bubmorexa HOK
P AYxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILECHUS
[IpakTuueckas padora Ne 3 o Teme
26 «ITonydeHue u coOMpaHKe KUCIOPOIa bubmmorexa [TOK
' . P PO, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE €ro CBOMCTBY»
7 Bopopoa — sneMeHT u mpocToe BEIIeCTBO. bubnuorexa [JOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
73 dusnvecKkue 1 XUMHUUYECKUE CBOMCTBA bu6mmoreka [IOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsiTHE O KMCIOTAX U COJIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHus1 BOAOPO/Ia B bubnnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
ITpakTuyeckas padora Ne 4 o Teme
31 «ITonmydeHnue u coOMpaHue BOIOpOIa bubmorexa HOK
Y . P HOPOE, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOMCTBY
bubmuorexa [JOK
32 MousipHbIii 00bEM ra3oB. 3aK0OH ABOTaIpo
P P https://m.edsoo.ru/ff0d542e
33 Brruucnenus 00b€Ma, KOIUYeCTBa BEIISCTBA bubmuorexa [JOK




rasa o ero U3BECTHOMY KOJIHYECTBY
BEIIIECTBA MU 00bEMY

Boruncnenus 005EMOB ra3oB 0 ypaBHEHUIO

https://m.edsoo.ru/ff0d55a0

" bubnmoreka [JOK
34 peaKIy Ha OCHOBE 3aKOHA O0BEMHBIX
. https://m.edsoo.ru/ff0d5708
OTHOIIICHUH T'a30B
35 dusnyeckre 1 XUMHUUECKHE CBOMCTBA BOJBI bubmorexa LIOK
g https://m.edsoo.ru/ff0d587a
N bubnuoreka IHOK
36 CocraB ocHoBanui. [TonsTHe 00 MHIUKATOpPAX nosmorexa L
https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbleHHnbie u
bu6mmoreka [IOK
37 HEHACBIIIEHHbIE pacTBOPHL. MaccoBas 101
https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «[IpuroroBieHre pacTBOPOB C ONPEIEIEHHOMI bubmmorera [TOK
p . . p p pe https://m.edsoo.ru/ff0d5eba
MAacCOBOM J0Jie paCTBOPEHHOTO BEIIECTBA
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiaccupUKaLUs, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnyyeHne n XUMHYECKHE CBOWCTBA bubnuoreka [IOK
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukanus, bubnnorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2




bu6mmoreka [IOK

45 ITonmyuenne ¥ XMMHUYECKHE CBOMCTBA KUCIIOT
y https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [HOK
MOJyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 3a7]a4 [0 TEME bubnnoreka [HOK
«OCHOBHBIE KJIACChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU
43 I'eneTnyeckas cBA3b MEXKIY Kilaccamu bubnnorexa [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. bubnuoreka IHOK
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI &
https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE bubnnorexa [HOK
KJIaCChl HEOPTraHUYECKUX COCAUHECHUIT" https://m.edsoo.ru/00ad9ela
[TepBbie OMBITKY KIACCHPUKAITUN
bu6nmoreka [JOK
51 XUMHYECKHUX 31eMEHTOB. [IoHsTHE O Tpymmax
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
[Tepuoanueckuii 3akoH u [leprnonnueckas
52 CHCTeMa XMMHUYeCKHX 3neMeHToB . 1 bubmorexa LOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonpl, TPyIIIEL, TOATPYIIIEI Bubmorexa IIOK
p - TPY ’ py https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX SIJIEP. bubmuorexa [JOK
M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0Y€K aTOMOB
55 sneMmeHTOB Ileproanyeckoii cucrems J. 1 bubmmorexa [IOK
p o https://m.edsoo.ru/00adabbc
Menneneena
56 XapakTepuCTUKAa XUMHYECKOTO AJIEMEHTA 110 bubnuotexa [JOK




ero noJjioxkeHuto B [lepuoanueckoit cucreme
. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa ajis

https://m.edsoo.ru/00ada824

bubmuorexa [JOK

57 pa3BUTHS HAyKH U TipakTuku. [. 1. 1
. https://m.edsoo.ru/00ada96e
MeHpeneeB — y4€HbIN, IEAAror U rpakIaHuH
53 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHUYECKUX DJIIECMECHTOB https://m.edsoo.ru/00adaab8
59 HNonuas xumMudeckas CBsI3b 1 bubmaorexa LIOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
60 KoBaneHntHast nosnsipHasi XuMH4YECKas CBA3b 1
https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
61 KoBaneHnTHas HenossipHas XUMUYECKasi CBA3b 1
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUSA 1 bubnmorexa LHOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIINU 1 Bubmorexa IIOK
peartt hitps://m.eds00.ru/00adb076
bu6nmoreka [JOK
64 @) 1
KHCITHTEIH | BOCCTAHOBHTEIH hitps://m.eds00.ru/00adb076
65 Konrtponbnas padora Ne4 o teme «CtpoeHue | bubnuoreka [IOK
aroMma. XuUMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0001IeHNE U 1 bubmmoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O60011eHue u 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0001eHNE 1 | bubnuorexa [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 cncpTeMa XUMUYECKUX 3JICMI;HTOB A n 1 0 0 bubmmorexa [IOK
T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 ec , 3JIEMEHTOB TI€ é 1 0 0 bubmorexa HOK
XUMUYECKUX IJIEMEHTOB MEPBBIX TPEX
P p https://m.edsoo.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | 0 0 bubnnorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunel XUuMH4eCKO#l CBSI3U U THUIIBI | 0 0 bubnunoreka LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpenue u yriayOnaeHne 3HaHUA 1 1 0
OCHOBHBIX Pa3IeJIOB Kypca 8 Kiaccay
6 Knaccuukanus XuMU4ecKux peakiuii no | 0 0 bubmuoreka [IOK
pa3IUYHBIM IIpA3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHUYECKOM peaKIuu.
7 [TonsTue o FOMI())FCHHBIX U TeTe OFGI:)HHLIX 1 0 0 bubmmorexa [TOK
P https://m.edsoo.ru/00adbe9a
peakusax
[TonsATHE O XMMHYECKOM PAaBHOBECHH.
8 @DaKTOpBbI, BIUSIOIIAE HA CKOPOCTh | 0 0 but6mmoreka [IOK

XUMHYECKOU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOI'O paBHOBECUA

https://m.edsoo.ru/00adc28c




OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nmmoreka [IOK

9
peakunu https://m.edsoo.ru/00adcade

10 Teopus 371€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK
CuIibHBIE U CJTa0BIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HNounbie ypaBHEHUS peakuid bubmmorexa LIOK

P peait https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHMI
. bubnuorexa [{OK
12 B CBETE MPEJCTaBICHUN 00
. https://m.edsoo.ru/00add5d8
3IEKTPOJIUTUYECKON JUCCOLMAIIUN
XHUMUYECKUE CBOKCTBA COJIEN B CBETE
. . bubmuoreka [{OK
13 MIPEICTaBICHUN 00 IMEKTPOIUTUYECKON
https://m.edsoo.ru/00add8b2
JUCCOIHAITUT
. bubmuoreka [{OK
14 [TonsiTe o runponuse coneu
https://m.edsoo.ru/00add9d4
b K
15 O06001eHre U cucTeMaTru3aIis 3HaHUA nomotexa O
https://m.edsoo.ru/00addd 12

16 [IpakTuueckas padora Ne 1. «Pemenue bubmuoreka [IOK
DKCIEPUMEHTAIBHBIX 3a4a4» https://m.edsoo.ru/00addbfa
KontponbHas pabota Ne2 o reme

17 «INEKTPOJUTUYECKAS TUCCOLUALINS bubmmorexa [IOK

P g HHat https://m.edsoo.ru/00addec0
XHUMUYECKUE PEAKIIMU B PACTBOPAX)»

18 OO01mas xapakTeprCcTUKa raJIOreHOB. bubmuoreka [IOK
XUMHUYECKHE CBOMCTBA HA PUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XnopoBoaopon. ConsiHasi KUCIIOTa,

. bubnuotexa [JOK
19 XAMHWUYECKHE CBOWCTBA, TOTYy4YECHHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas pabora Ne 2 o Teme bubmuoteka [IOK

«ITomydeHnne consTHOM KNUCIOTHI, U3yYEHHE €€

https://m.edsoo.ru/00ade348




CBOICTBY»

Breraucnenus mo YPaBHCHUAM XUMHNYCCKUX

bubnunorexa LIOK

21 €aKIH, eClIM OJWH M3 PEarcHTOB JaH B
pearhi A P A https://m.edsoo.ru/00ade488
H30BITKE
” OO01mmas xapakTepucTruka 31eMeHToB VIA- bubnmnoreka HOK
TPYIIIIbI https://m.edsoo.ru/00ade64a
AnnotponHsie MOAU(UKAIIUU CEPBI.
23 Haxoxi{eHHe CEPEI cheé COCI[I/IHe]i){I/Iﬁ B bubnmorexa LHOK
p o https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
24 CepoBonopo, ctpoenue, pu3nueckue u bubnmorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcunsl cepbl. CepHast KHCIIOTa, (PU3HUECKUC bubnmorexa [JOK
U XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XHUMHUYECKHUE PEAKIUH, JIEIKALUE B OCHOBE
26 IIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4YeHHUs bubnuoreka [IOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsI3HECHUE https://m.edsoo.ru/00adec8a
OKpY>KaIOIIeH Cpe/ibl COETUHEHUSIMU CEPbI
7 Brrancienue MaccoBoi 101 BeIXOAa bubnuoreka [{OK
MIPOIYKTa peaKLuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa 3J1eMeHTOB VA-
28 TrPYNIIBI z:;OT pacn OCTpaHEHUE B PUPOJE brbmmorexa [TOK
Py ' » pactipoctp . PHpOJIE, https://m.edsoo.ru/00adeeabd
¢bu3nyecKkre U XUMHUYeCKHe CBONCTBA
79 AMMUak, ero Gpu3nyecKue 1 XuMH4YeCKHe bu6muoreka [JOK
CBOMCTBA, NOJIy4YEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
IIpakTruyeckas padora Ne 3 o Teme
30 «ITonyueHne ammMuaka, U3y4eHHUE €ro bubmmorexa [TOK
Y 1Y https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas Kuciora, e€ Gu3ndeckue u bubnmorexa [JOK




XHMHYECKHE CBOMCTBA

Hcnonbs3oBanre HUTPATOB U COJIEH aMMOHUS
B KaueCTBE MUHEPAIbHBIX YAOOPEHUH.

https://m.edsoo.ru/00adf306

bubnunoreka LIOK

32
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHHUSIMU a30Ta
dochop. Oxeun dhocdopa (V) u pochopuas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK
7 https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
. bubmuoreka [{OK
34 MUHEPAIBHBIX YI00peHuid. 3arps3HeHne
. https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yraepon, paclipocTpaHEHHUE B IPUPOJIE, bubnnorexa [JOK
(du3nyYecKre U XUMUICCKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yraepoaa, ux pusudeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnnorexa [IOK
MpOoOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTJIepoa https://m.edsoo.ru/00adfebe
Iv)
bu6mmoteka IIOK
37 YronbHasg KUCIIOTa U €€ COU
https://m.edsoo.ru/00ae006c
[TpakTruyeckas pabora Ne 4 o Teme
38 "[TonyuyeHue yriekucioro rasa brbmmorexa [TOK
Y Y ' .\ https://m.edsoo.ru/00ae027e
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
39 [TepBoHavabHBIC TOHATHS 00 OPTAHUYECKUX bubnuotexa [JOK
BEIIECTBAxX KaK O COCANHEHUAX yIiIepoaa https://m.edsoo.ru/00ae054¢
b K
40 Kpemnuii u ero coenmHeHnst noamorexa 1O
https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padbora Ne 5. Pemenue bubmuoteka [IOK

OKCIICPUMCHTAJIBHBIX 3ajJia4d IO TEME

https://m.edsoo.ru/00ae0bf2




«Baxxnennne HeMeTaIIbl U UX COCAUHCHU A

KonrtponsHas padora Ne3 o reme

bubnunoreka LIOK

42 .

«Baxkueiime HeMETAJUIBI U UX COEIUHEHUS) https://m.edsoo.ru/00ae0e18
OO01mas xapakTeprucTUKa XUMUIECKUX

43 3JIEMEHTOB — METaJJIOB. MeTajuinyeckas bubnuorexa [JOK
CBA3b U METAJUIMYECKAS KPUCTAININYECKAs https://m.edsoo.ru/00ae103e
pemiéTka. PU3HYECKUE CBOMCTBA METAIIIOB
XUMHYECKHE CBONCTBA METAJIJIOB.

. N bubnuoreka [IOK
44 DNEKTPOXUMHUECKUN Psiji HAPSLKEHUN
https://m.edsoo.ru/00ael156
METAJIOB
O61ue cnocoObl MOTyYeHUs] METAJLIOB.

45 CmuiaBbl. Berunciienus o ypaBHEHUsIM bubnnorexa [JOK
XUMHYECKUX PEAKIMH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJEPKUT MPUMECH

bubmuoreka [IOK

46 ITonsATHE O KOPPO3UH METAILIOB
https://m.edsoo.ru/00ae1278
bubnuoreka [{OK

47 [llenounple MeTaITBI s

https://m.edsoo.ru/00ae14b2
bu6nunorexa LIOK

48 Oxcupl U TUJIPOKCHIBI HATPUS U Kalust

https://m.edsoo.ru/00aec14b2
49 [llenouyHo3eMeTbHBIC METAIUTBI — KAJTBITUI U bubnuoreka [{OK
MarHum https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Baxnenmnmme coemmHEHN KaJbITUS
https://m.edsoo.ru/00ael5e8
51 O06o001IeHre U cucTeMaTr3aIis 3HaHHHA
N " but6mmoreka [IOK

52 XKeéctkocTh BOABI M cIOCOOBI €€ yCTpaHEeHHUs 1

https://m.edsoo.ru/00aec1886

53 [TpakTuueckas padora Ne 6 mo Teme bubnmorexa [JOK




"YKEcTkoCcTh BOABI U METOIbI €€ yCTpaHEHHs "

https://m.edsoo.ru/00aelae8

. bubmmoreka [JOK
54 AJIFOMUHMI 1
https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUAPOKCUA https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
56 XKeneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tuporcu sl u conu xenesa (1) u bubmmoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35¢e6
58 O0o01IeHNe ¥ CHCTeMaTH3alNs 3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
bubnunoreka LIOK
59 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
. https://m.edsoo.ru/00ae3de8
«Baxxnelime MeTauIbl U UX COSIMHEHHS
Brrurcnenus mo ypaBHEHUSIM XUMHYECKUX
€aKIMi, eCJIM OJIMH M3 pPearcHTOB JIaH B
60 i36HTKe WU COJIE )KI/ITII)'I HUMECH bubmmorexa OK
p . p ’ https://m.edsoo.ru/00ae1750
Brruncnenus MaccoBoil 1011 BEIXOAA
MPOJYKTa peakiuu
61 O06001eHre U cucTeMaTr3aIs 3HaHUA
2 KontponbHas pabota Ne4 o reme
«BakHeWITe METaUTBI M KX COSIMHCHIS))
63 BemecTsa 1 maTepuansl B TOBCEITHEBHOM bu6mmoteka IIOK
JKU3HHU YE€I0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3sHEHUE OKPYKAIOIIeH bubnmnoreka [JOK
Ccpenbl https://m.edsoo.ru/00ae4270
65 Ponb XxumMuM B perieHnH SKOJIOTHUECKUX bubmuorexa [IOK
npobiem https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6o01IeHne 1 bubnmorexa [JOK




cucremMarusanuia 3HAHUM

https://m.edsoo.ru/00ae0d0Oa

67 PezepHblit ypok. O0001eHue u | Bu6mmotexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O600mIcHHE 1 | bubnmnoreka HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YHEHUKA

» Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE
obmiectBo «M3narensctBo «lIpocBemenue»
Xumus, 9 knace/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A., AKnMoOHEpHOE

obmectBo «M3natenpcTBO «IIpocBenieHue

METOJIUYECKHUE MATEPUAJIBI IJ151 YYUTEJISA

Metoanyeckoe nmocobue k yaeouuky O. C. 'abpuensina «Xumus». 8 kiacc / O. C.
l"abpuensin

Metonudeckoe mocooue k yueonuky O. C. I'abpuensaa «Xumusi». 9 kimacc / O. C.

lMabpuensin

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETHU
MHTEPHET

https://resh.edu.ru/

https://uchebnik.mos.ru/main

https://rosuchebnik.ru/

https://www.yaklass.ru/

http://www.virtulab.net
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