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IHHOACHUTEJIBHASA 3ATINCKA

[IporpamMma 1Mo XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsA COCTaBJICHAa HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOEHHUS OCHOBHON 00Opa30BaTeNIbHOW MPOrpaMMBbl OCHOBHOTO OOIIETro
oOpazoBanus, npeacraBieHHbIx B @T'OC 00O, a takxe Ha ocHOBe (heaepanbHOM paboueil mporpaMMel
BOCIIMTAHUS ¥ C y4ETOM KOHILEIIMH MPEToAaBaHus yueOHOTo IpeaMeTa «XUMus» B 00pa3oBaTeIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo xumum JaéT MPEACTaBICHHUE O LEJIX, O0IIel cTpaTerui 00ydeHus, BOCITUTAHUS U
pa3BUTHS OOYyUJaIOMIMXCSI CPEACTBAMHU y4eOHOTO MPEIMETa, YCTAHABIMBACT 00s3aTeIbHOE MPEAMETHOE
coJiepKaHue, MPETyCMaTPUBACT PACIIPEICIICHNE ero 10 KJIacCaM M CTPYKTYPUPOBAHHUE IO pasiesiaM |
TeMaM IMpOrpaMMbl IO XUMHH, OIpPEIENseT KOJIMYECTBEHHBIE W KAUECTBEHHBIE XapaKTEPHCTUKU
COJZIepKaHUsA, PEKOMEHIyEMYIO IOCIIEA0BATEILHOCTh M3YUYCHUSI XUMHUHU C YUETOM MEXKIPEIMETHBIX H
BHYTPHIIPEIMETHBIX CBS3€H, JOTHKH y4eOHOTO TpoIiecca, BO3PACTHBIX OCOOCHHOCTEW O0ydJarommXxcs,
OTIpeNieNsieT BO3MOKHOCTH MIPEMETa ISl pealiu3aii TpeOOBaHUH K pe3ybTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTrpaMMbI Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a Takke TpeOOBaHUU K
pe3yibpTataM OOydYeHHs XUMHH Ha YpOBHE IleNieil M3ydeHHs MpeIMeTa W OCHOBHBIX BHJOB Y4eOHO-
MO3HABATEIBHOH JIESITETHHOCTH 00YJArOIIErocs 10 OCBOCHHUIO Y4EOHOTO COACPIKaHMS.

3HaHWE XUMHUH CIY)KHT OCHOBOW Uit (HDOPMHUPOBAHHS MHPOBO33PEHHUS OOYYarOIIETrocs, €ro
MPEJCTaBICHUN O MaTepUAILHOM EIUHCTBE MHpPA, BAXKHYIO POJb HTPAIOT (HOPMHUpPYEMBbIE XUMHUEH
MPEJCTAaBICHUS O B3aMMOTIPEBPAIICHUAX JSHEPTUM M 00 DBOJIONHMU BEHIECTB B TPUPOAC, O IMYTIX
pemeHus TI00ATBHBIX POOJIeM YCTOWYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOMH,
MTUIIEBOH U YKOJIOTHUYECKON 0€30MacCHOCTH, TIPOOIIeM 31paBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peanu3aliyd BO3MOXKHOCTEW JIsi CcaMOpPa3BUTHS U (POPMHUPOBAHUS KYIbTYpPbI
JUYHOCTH, €€ 001mel 1 (PyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMUPOBAHHWE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH OOyJaromimxcs,
HABBIKOB HUX CaMOCTOSITEIbHON y4yeOHOU AeATEIbHOCTH, HKCIEPUMEHTAIBHBIX U HCCIEA0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(ECCHOHATILHON JeSITeIbHOCTH;

3HAKOMUT CO CHEHHU(PHUKON HAyYHOTO MBIIUICHHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTO B3IJIAga Ha
€IMHCTBO IPUPOJIBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TaroM B (OPMUPOBAHUU €CTECTBEHHO--
HayYHOM rpaMOTHOCTU OOy4aIONINXCS;

croco6cTByeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAyYHBIM 3HAHUSIM, K
MIPUPOJIe, K YeJIOBEKY, BHOCUT CBOW BKJIAJ] B 3KOJIOTHYECKOE 00pa3oBaHNe 00YUarOIIUXCSl.

JlanHble HampaBiieHUs B 00y4eHUU XUMHUHU 00€CIeunBaIOTCs CHEU(PUKON CoNepKaHusl yueOHOTO
mpeaMeTa, KOTOPbId SBISETCS MeJarornuecky aJanTHpoBaHHBIM OTpaKeHHEM 0a30BOM HAYKU XUMUU Ha
OTPENICIIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0Imiero oOpa3oBaHHMs OpPHUEHTHUPOBAH Ha OCBOCHHUE
0Oy4aroUMMUCSl CHCTEMbl MEepBOHAYATIbHBIX TOHSATHH XUMHUHU, OCHOB HEOPraHMYECKOW XUMHUU U
HEKOTOPBIX OTJEIIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa coaep:kaHus IpOrpaMMBbI 10 XUMHUH c(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO TOJIX0a
Kk e€ m3ydeHuro. CojepikaHUE CKIIA/IbIBAa€TCA M3 CUCTEMBbI IMOHATUH O XMMHYECKOM D3JIEMEHTE U
BEIIECTBE U CHCTEMbI MOHATUN 0 XUMHUUYECKOH peakiuu. O0e 3TH CUCTEMBl CTPYKTYPHO OPraHU30BaHBI
[0 TPUHIMITY TOCIEIOBATEIBHOTO PAa3BUTUS 3HAHUH Ha OCHOBE TEOPETHYECKUX IpEeACTaBICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHUECKOH CBS3H;

— MPECTaBIECHUH 00 MEKTPOIUTUYECKOI TMCCOIMALINY BEILIECTB B PACTBOPAX.



Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKH TMOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BHBAIOTCS IOCIEAOBATEIILHO OT OJHOTO YPOBHS K JPYroMY, BBITIOJHSS
GbyHKIME OOBSCHEHHWS W TMPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUSI U MTOTYYCHUS U3y4aeMbIX BEIECTB.

OcBoeHMe MPOrpaMMBI [0 XUMUH CIIOCOOCTBYET (POPMUPOBAHUIO TIPEIICTABICHUS O XUMHUYECKON
COCTaBJISIFOLLIEH HAYYHOW KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPOJIbl, IEHHOCTHOTO OTHOLLICHUS K
Hay4dHOMY 3HAHHMIO U METOJIaM TO3HaHUs B Hayke. M3ydeHue XMMHUU MPOUCXOIUT C MPHUBJICUCHHEM
3HAaHMW U3 paHee W3YYEHHBIX y4eOHbIX npeameToB: «Okpyxaromuii Mup», «bruonorus. 5—7 knaccel» u
«®Dusuka. 7 Kiacey.

[Ipy W3ydeHWHM XUMUU TMPOMCXOIUT (POPMHUPOBAHUE 3HAHWNA OCHOB XMMHYCCKOW HAYKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHMS, NMPAKTUYECKOH NESTeIHHOCTH YEJOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTYphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHWUU CHUCTEMBI
XUMUYECKUX 3HAHUN — BaKHEHUIIUX (AKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX TMOJIOKEHHUH,
JOCTYIHBIX 000O0IIEHN MUPOBO33PEHUYECKOTO XapaKTepa, si3bIka HAayKH, B MPUOOIICHUH K HAYYHBIM
METOJIaM TIO3HAHUS MPU W3YYCHHH BEIIECTB W XMUMHYECKUX peakiuii, B OPMHUPOBAHUU U PA3BUTHH
[I03HABATEIbHBIX YMEHUN M UX MPUMEHEHUH B y4eOHO-II03HABATEIbHON U y4eOHO-UCCIIE0BATENbCKON
JEeSITeIbHOCTH, OCBOCHUH IPaBUJI O€3011aCHOr0 00paIleHtsl ¢ BEIECTBAMH B MIOBCEIHEBHOM KU3HU.

[Ipu n3yyeHn XMMUU Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus B&XKHOE 3HaYEHHE MpuoOpenn
TaKHe LU, KaK:

— (opmMupoBaHHE WHTEUIEKTYaJbHO pPa3BUTONW JHUYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYJHHYECTBY, CaMOCTOSTEIbHOMY MPUHATHUIO DPELIEHUHN, CHOCOOHOM aaanTupoBaTbcs K OBICTPO
MEHSIFOIITUMCS YCIIOBHSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHUsS Ha CHCTEMAaTHYeCKOE€ MPHOOIIEHHE O0OyJaromuxcs K
CaMOCTOSITENIbHOM TO3HABATENbHOM JEATEIbHOCTH, HAYYHBIM METOJaM TIO3HaHUsA, (HOPMHUPYIOUIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecneyeHHe YCIIOBHM, CIMOCOOCTBYIOIIMX MPHOOpPETEHHIO OOYYalOIMMHCS  OIbITa
pa3HoOOpa3HOM [eATENbHOCTH, TO3HAHWA M CaMOIO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIFOYEBBIX
KOMITIETEHI[HI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— ¢opmupoBaHue o0mel GyHKIIMOHATLHOM U €CTECTBEHHO-HAYYHON T'PAaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBACHATh M OLICHUBATH SBJCHHUS OKPYKAIOLIErO0 MHUPA, HCIOJb3ys 3HAHUS U OIBIT,
MOJIyYEHHBIC MPU U3YYCHUH XUMHH, IPUMEHITh UX MPU PEHICHUH MPOoOJiIeM B MOBCEIHEBHOMN JKU3HU U
TPYIOBOU JEATENBHOCTH;

— (opmupoBaHue y OOYYAIOIIUXCS T'YMAaHUCTHYECKUX OTHOLICHWM, MOHUMAHHUS I[EHHOCTHU
XMUMHYECKUX 3HAHUH JIs1 BBIPAOOTKU 3KOJOTHYECKH 11€TIECO00pa3HOTO MOBEICHUS B ObITY U TPYAOBOMH
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOM CPEeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIO M CAMOBOCIHTAHHIO Ha
OCHOBE YCBOCHHs OOIIEUeIOBEUECKUX IIEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY Mpoduisa H
HAIMpPaBJICHHOCTH JAIbHEUIIETO 00yUIeHHUSI.

OOmree 4uCIO YacoB, OTBEACHHBIX MJIs M3y4EHUS XUMHH Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctapinseT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Heziem0), B 9 kitacce — 68 yacoB
(2 gaca B HezenO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Poiib XUMUM B KU3HHU 4YEJIOBEKa. XMMHS B CUCTEME HayK. Tena u Bewiecrtna.
®dusnueckrue CBOMCTBA BEIIECTB. ArperarHoe coctosiHue BemiecTB. [loHsiTue 0 MeTonax MO3HaHUS B
xumun. Yucreie BemecTBa U cMecr. CriocoObl pa3IeicHus CMeCeH.

ATOMBI ¥ MOJIEKYJIbI. XUMHUYECKUE 3JIeMEHThl. CUMBOJIBI XMMUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas (opmyna. BaneHTHOCTh aTOMOB XHMHYECKHUX D3JIEMEHTOB. 3aKOH TIOCTOSHCTBA
coctaBa BeniecTB. OTHOcUTeNbHAs aToMHas macca. OTHOCUTENbHAs MOJIEKYJIsipHas macca. MaccoBas
JI0JISI XAMUYECKOTO JIEMEHTA B COCTMHECHHH.

KonnuectBo BemectBa. Monbs. MonsipHass macca. B3auMOCBsI3b KOJIMYECTBA, MacChl M 4HUCIa
CTPYKTYPHBIX €JMHUII BelecTBa. Pacuérel mo popmynaM XUMUYECKUX COCTUHEHHI.

dusnyeckrue 1 XUMUUECKHE SIBJICHUS. XUMUYECKas peakius U e€ Mpu3Haku. 3aKOH COXpaHEHUs
Macchl BEHIECTB. XUMHUUecKHe ypaBHeHUs. Kiaccudukamus XUMUYECKUX peakiuil (CoeauHEeHus,
pasnoKeHus1, 3aMeleHUs, 0OMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCYJOW, TpaBWjiaMu pabOThl B JabopaTopud W TpuEMaMHu
oOparenus ¢ 1ab0paToOpHBIM 000pYyJIOBaHNEM, W3YyYCHHE U OMHUCaHWEe (PU3UUECKHX CBOWCTB 0Opa3IioB
HEOPraHMYECKHX BEIIECTB, HaOmo/eHne (U3MYecKuX (TUIaBJICHUE BOCKA, TasHHUE JIbJa, pacTUpPaHHUE
caxapa B CTyNKe, KHIICHHE M KOHACHCAIMS BOJBI) M XUMUYECKHX (TOPEHHE CBEYH, MPOKATUBAHUE
MEJTHOM TIPOBOJIOKH, B3aMMOJICHCTBHE MeJIa ¢ KUCJIOTOM) SIBJICHUH, HAOIIOICHUE U OTIMCAHNE NTPU3HAKOB
MPOTEKaHUS XUMUYECKUX peakiuid (pa3joKeHHWe caxapa, B3aWMOJICHCTBHE CEPHOM KHCIOTHI C
xjopuaoM Oapusi, pasnoxkenue ruapokcuna meau (I1) mpu HarpeBanuu, B3aMMOJCHCTBHE XKele3a ¢
pactBopom coiu memu (ll), m3ydeHwme cmocoOOB pa3deieHHs CMeceil: C TOMOIIbI0 MarHuTa,
¢bunbTpoBaHUE, BBIMAPUBAHUE, AUCTUIULLIUSA, XpoMarorpadus, MPOBEICHHE OYUCTKU TOBAPEHHOU
coNiM, HAOMIOJEHHME U ONHMCAHWE pe3yJbTaTOB MPOBEICHHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH
COXPaHEHHUS MaCChl, CO3aHNUE MOJIEIEeH MOJIEKY (IIapOCTEPHKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3gyx — cmecs raszoe. CocrtaB Bo3ayxa. Kucmopoa — 31€MEHT M IPOCTOE BELIECTBO.
Haxoxpaenue kuciopojga B mpupoje, (u3nueckue U XUMHUYECKHE CBOWCTBA (pPEakiUu TOPEHHUS).
Oxcupnpl. Ilpumenenue kucnopoma. CrnocoObl TMOJNy4yeHUS KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTd.  KpyroBopor kucnopoga B mpupoae. O30H — amwioTpomHas Moau(UKALUS
KHCJIOpO/1a.

TemmoBoit  »(pdeKkT XUMUYECKOW peakluu, TEPMOXUMHUYECKHE ypaBHEHHUS, DOK30- U
SHIOTEPMHUUYECKHE peakiuu. TOMIMBO: yrojib U METaH. 3arpsA3HEHUE BO3/1yXa, YCUIICHUE MTaPHUKOBOIO
addekTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpoctoe BemiecTBO. HaxoxkneHue Bojopoaa B mpupoje, pu3ndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOObI MomydeHus. KucnoTel u conu.

MonspHblil 00bEM ra30B. Pacu€rbl o XUMHUUYECKUM YpaBHEHUSIM.

Odusnyeckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopbel. HacklneHHble U
HEHACBIIIEHHbIE pacTBOPbl. PacTBOpMMOCTH BeliecTB B BoAe. MaccoBasi 101 BEUIECTBA B PacTBOPE.
Xumuueckue cBoicTBa BoAbl. OcHoBaHus. Poib pacTBOpOB B MNpUpOJE€ U B KU3HU 4YEJIOBEKa.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukamuss Heopranmueckux  coeauHenuidd.  Oxcuapl.  Kiaccudukanus — OKCHIOB:
cojeoOpa3zymome (OCHOBHBIE, KHUCIOTHBIE, aM(poTepHbIe) M HecojeoOpasyroume. HomeHknarypa
okcu10B. dU3nyecKue U XUuMHUYECKHE CBOMCTBAa OKCHI0B. [lonydeHne okcuaos.



OcnoBanus. Knaccudukarust ocHOBaHUH: MIET0YM U HEpaCTBOpUMbIe OCHOBaHMs. HoMeHkarypa
ocHoBaHui. du3nyecKkue U XMMUYECKUE CBOMCTBA OCHOBaHUM. losryueHne oCHOBaHUM.

Kucnortel. Knaccuduxanusa xucnor. Homenknarypa kucinor. @Dusnueckue W XUMHYECKUE
cBorcTBa KUCNOT. Panx akrusHocTr MetaiioB H. H. bekerosa. I1osryuenne Kucior.

Conu. Homenknarypa cosneil. @u3nueckue 1 XuMuieckue cBoiictsa cosieil. [Tonyuenue coseit.

I'enernueckas cBsA3b MEXAY KlacCaMU HEOPraHUYECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEAEICHUE COJEpP)KaHUA KUCIOpoJa B BO3JyXe, IOJydeHHE, coOUpaHHe,
pacro3HaBaHME€ M M3y4EHHE CBOICTB KHUCIOPOJa, HAOJMIOJCHHE B3aUMOJEHUCTBUS BEILECTB C
KHUCJIOPOJIOM U YCJIOBHMSI BO3HUKHOBEHMSI M TIPEKpallleHUss TOpeHHs (MokKapa), O3HAKOMJIEHHE C
o0Opa3iaMu OKCHJIOB M OINMCAaHHWE WX CBOWCTB, MOJydYeHHE, cOOMpaHHe, pPAacllO3HABAHWE W W3y4CHHE
CBOMCTB BoAopoda (TopeHue), B3aumozeicTeue Bojgopoaa c oxcuaom meau () (Bo3moxHO
WCIIOJIb30BAHUE BUCOMATEpPUATIOB), HAOIIOJEHHE OOpa3IOB BEIIECTB KOJUYECTBOM |  MOJb,
HCCIIEIOBaHUE OCOOEHHOCTEH PACTBOPEHHUS BELIECTB C Pa3IMUHOM PacTBOPUMOCTBIO, IPUTOTOBJIEHUE
pacTBOPOB C OMNpPEIETEHHOW MAaCcCOBOW J0JIE PAacTBOPEHHOIO BEIIECTBA, B3aMMOJIEHCTBHE BOJBI C
MeTajylaMu (HaTpueM U KaibliieM) (BO3MOXKHO HCIIOJIb30BAaHHWE BHJIEOMATEpUANIOB), HCCIEAOBAHUE
00pa3l0B HEOPraHWMYECKUX BEIIECTB pa3IMYHBbIX KJIaccoB, HAOIIOACHHE W3MEHEHHUS OKpacKu
WHJIMKAaTOPOB B PacTBOpaxX KHCIOT W IIeNouYeH, u3ydeHue B3aumojnerctBusi okcuma memau (1) ¢
pacTBOpPOM CEpHOM KHCIOTBI, KHUCIOT C MeTalUlaMH, peakuuid HeHUTpanu3aluu, I[oJIyYeHHe
HEpPACTBOPUMBIX OCHOBAHMil, BBITECHEHHME OJHOTO MeTajlla JPYTMM W3 pacTBOpa COJIM, pelIeHHe
AKCIEPUMEHTAJIBHBIX 33a4 10 TeMe «BaxkHelme Kiiacchl HEOPraHMYECKUX COETMHEHUI».

Ilepuoauyecknit 3axkoH u Ilepmoamueckas cucremMa xumMuuyeckux 3Jiemenros /I, H.
MengesneeBa. CrtpoeHue aroMoB. XHMHYeCKass CBA3b. OKHCIUTEIbLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MOMBITKHA KIACCU(PHUKAUU XUMUYECKUX 3JIeMEHTOB. [loHsATHME O Tpymmax CXOJIHBIX
AJIEMEHTOB (ILENIOYHbIE M IIEOYHO3EMENbHbIE METaJlIbl, TaJIOT€Hbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U THIAPOKCHIBI.

[Tepuonnueckuii 3akoH. [lepronnueckas cucrtema xuMudeckux anemeHtoB Jl. M. Menpaeneesa.
Kopotkonepuoanas u qnunnonepuoanas Gopmsl [lepuoaunueckoil CHCTEMbI XUMUYECKUX JIEMEHTOB /1.
N. Menpeneesa. Ilepuons! u rpymnmnbsl. @U3nUeCKUid CMBICH MOPSAKOBOTO HOMEPA, HOMEPOB NEpHOJIa U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aToMmHbIX sjaep. M3otombl. OnexkTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
00oJ10uek aToMOB mepBbIX 20 xumuueckux snemeHToB llepuonnyeckoit cucremsl 1. Y. Menneneesa.
XapakTepucTUKa XUMHUYECKOI'0 3J€MEHTa Mo ero nosioxeHuto B Ilepmonmueckoin cucreme /I, N.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUsl paadyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAUIMYECKUX H
HEMETAJUIMYECKUX CBOICTB IO IPYIIaM U MEPUOIAM.

3nauenue Ilepumomnueckoro 3akona u Ilepuoguueckoil cUCTEMbl XMMUYECKHUX 3JEMEHTOB IS
pa3BuTHUs Hayku U nipaktuku. [. . MenneneeB — yu€Hblil U TpakIaHMH.

Xumuyeckas cBsizb. KoBaneHTHast (MOJIApHAsi W HEMOJIAPHAs) CBs3b. DJIEKTPOOTPHUIATETHHOCTh
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHusi. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipomeccel okucienus u
BOCCTaHOBJIEHUA. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHre 0oO0pas3IoB BEIIECTB METANIOB U HEMETAJUIOB, B3aUMOJCHCTBUE THAPOKCHIA LIUHKA C
pacTBOpaMHu KHUCIOT M IIENI0Yel, MpOBEAECHUE ONBITOB, WIUTIOCTPUPYIOLUIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX PEaKIuil (TopeHne, peakiiuy pa3ioKeHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie céazu



Peanuzanus MeXnpeaIMETHBIX CBS3€M NPU M3YYEHHHM XUMHUU B 8 KJIACCE OCYILECTBISETCS depes
HCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX TOHATUH, TaK M MOHSITUM, SBIAIOLIUXCS
CUCTEMHBIMU JJISl OTJEJIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'0 LIMKIIA.

OOmire ecTeCTBEeHHO--HAYYHBbIE TMOHSATHA: HAay4HBIH (DaKT, TMIIOTE3a, TEOPHs, 3aKOH, aHAJM3,
CHHTE3, Kiaccu(uKaius, NepruoJUIHOCTh, HAOIIOCHNE, YKCIIEPUMEHT, MOJICIIMPOBAHKE, W3MEPEHUE,
MOJEIb, SIBJICHHUE.

®duznka: MaTepusi, aToM, 3JE€KTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TOIbI, PAAUOAKTUBHOCTD,
MOJIEKYJNa, 3JEKTPUUECKUN 3aps]l, BELIECTBO, TEIO0, 0O0BEM, arperarHoe COCTOSHUE BELIECTBa, a3,
¢bu3nvecKre BEIMYUHBI, SAUHUIBI H3MEPEHHsI, KOCMOC, IIIaHeTHl, 3BE3161, COJHIIE.

Buosnorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpPAIbl, TOPHBIE MOPOJBI, TOJE3HBIE HCKOIIAeMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTtBo u xXuMH4YecKasi peaKius

[Iepnoanueckuit 3akoH. Ilepuonnueckas cucrema xuMmuueckux aemeHToB . M. Menneneesa.
CrpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHU CBOICTB XMMHUYECKHX AJIEMEHTOB MEPBBIX TPEX
MEpPUOJIOB, KalMs, KalblMsl M WX COECOIUHEHHH B COOTBETCTBUU C TIIOJOXEHHUEM OJIIEMEHTOB B
[Iepmnoanueckoil cucreMe U CTPOEHUEM X aTOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKON CBSI3U. TUIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOICTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKU U BUa XUMUYECKOUN CBA3U.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIMXCS K pPa3MYHBIM KJaccaM HEOPraHMYECKUX COEIUHEHHWIl, TeHeTudeckas CBA3b
HEOPraHMYECKUX BEIECTB.

Knaccudukanuss XMMUYECKUX peakuil MO pa3luyHbIM Npu3HaKaM (10 4YHMCIy M COCTaBy
YYacCTBYIOIIMX B PEAKLUHU BELIECTB, MO TEIUIOBOMY 3((exTy, Mo HU3MEHEHHIO CTeNeHEell OKUCIEeHUs
XMUMHYECKUX DJIEMEHTOB, MO OOpaTHUMOCTH, MO YYacTHUIO KaTaiu3aropa). DK30- U 3HIOTEPMUYECKHE
peakuyu, TEPMOXUMUYECKHE YPABHEHMUS.

[Tonatue o ckopocTH XUMHUYECKOW peakiuu. [loHarne 00 00paTUMBIX W HEOOPATHMBIX
XUMUYECKUX peakuusx. IloHATHE O rOMOreHHbBIX M reTeporeHHbIX peakuusx. llonstue o kartanmse.
[lonarue o xumuueckoM paBHOBecUHU. DAKTOPHI, BIMUSIOUIME HA CKOPOCTh XMMHUUYECKOW PEAKIUU M
MIOJIOKEHUE XMMUYECKOTO PAaBHOBECHUSL.

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMM,  DJCKTPOHHBIM  OallaHC ~ OKHMCIUTENIBHO-
BOCCTAHOBUTENBHOUN peakiuu. CocTaBieHUE YPaBHEHUN OKUCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEaKLIUM
C UCIOJIb30BAaHMUEM METO/Ia AJIEKTPOHHOTO OalaHca.

Teopus 3MEKTPOTUTHUECKON AUCCOUUALNU. DIEKTPOIUTHI U HEANEKTPOJIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M JUCCOIMAlU BEIIECTB € Pa3JIMYHBIMU BUJIAMU XUMHUYECKOU CBA3U. CTENEHb IUCCOLUALIUN.
CunbHbI€ U cl1abble AIIEKTPOJIUTHI.

Peakuuu woHHOro oOOMeHa. YCIOBHS TNPOTEKAHHsS pPEAKIHH HOHHOTO OOMEHAa, IOJIHbIE H
COKpall€HHblE HOHHBIE YypaBHEHHUs peakuuil. CBOWCTBa KHCIOT, OCHOBaHUH U COJIEH B CBETE
NpeJCTaBICHUNA 00 3JIEKTPOJUTHYECKON aucconmanuu. KauecTBeHHble peakiiuu Ha WOHBL. [loHsTHE O
TUIPOJIA3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEIISIMU KPUCTAUINYECKUX PEIIETOK HEOPTAaHUUECKUX BEIIECTB — METAJIIOB U
HeMeTauoB (rpadura U anMasa), CIOXKHBIX BELIECTB (XJIOpUAA HATpPUs), UCCIEJOBAHNE 3aBUCUMOCTH
CKOPOCTM  XMMHMYECKOW peakuuud OT BO3ACHCTBHS  PAa3NMYHBIX  (PAaKTOpOB, HCCIIEOBaHHE
IEKTPOIPOBOJHOCTH PACTBOPOB BEIECTB, Ipoliecca AMCCOLMALMM KUCJIOT, IIEJoYed M Cojel
(BO3MOKHO MCIIOJIb30BaHUE BHMJIEO MATEPHANIOB), NPOBEJIEHUE OIBITOB, WLIIOCTPUPYIOINX IPU3HAKU
NPOTEKaHMUs peakuuii HOHHOTo oOMeHa (0OpazoBaHME OcajKa, BbIJIEJIEHUE Ta3a, 00pa3oBaHHE BOJIbI),
OTIBITOB, HJUIFOCTPUPYIOIIHUX PUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKuil (TOpeHne, peakunun



pa3ioKeHus, COEIMHEHUs), PAcllO3HABAHWE HEOPraHMYECKHX BEIIECTB C IOMOULIbI0 Kau€CTBEHHBIX
peakuuii Ha MOHBI, PELLIEHUE 3KCIIEPUMEHTAJIbHBIX 3a/1au.

HemeTajuibl 1 MX coeJUHEHHUS

OOmiast xapakTepucTHUKa TajgoreHoB. OCOOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEpHBIE CTEHCHHU
okucienus. CTpoeHre U PU3NIECKIE CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB. XUMUYECKHE CBOMCTBA
Ha MpuMmepe Xxjopa (B3aMMOJEHMCTBUE C MeTallaMHM, HEMETaUlaM{, Iiejo4yamu). XJIOPOBOJIOPO.
ConsiHast  KuCJIOTa, XUMHYECKME CBOMCTBa, IMOJy4YeHHE, IpuMeHeHue. J[lelicTBue xjopa U
XJIOPOBOJOPOJia Ha OpraHu3M YejioBeka. BaskHelIe XJI0puabl U UX HaX0XKIACHUE B IPUPOJIE.

O6mmas xapakrepuctuka 37meMeHToB VIA-rpymmbsl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE
crerieHu okucieHus. CTpoeHue U (HU3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmnotponHbie MOIU(MUKAIIMU KHCIOpPOJa W cepbl. XUMHYECKHe CcBOMcTBa cepbl. CepoBoIOpoO/,
CTpoeHue, (pu3mueckue U XUMHUYecKHne cBoilcTBa. OKCHIBI cepbl KaK MPEJCTABUTENN KHUCIOTHBIX
okcuioB. CepHasi KHCIIOTa, (U3NYECKHE U XMMHUUYECKUE CBOMCTBA (0OIIMe Kak MpPEeJCTaBUTENs Kilacca
KHUCIIOT U crnenuduyeckre). XUMHUUECKUE pEeakluy, JieXKallue B OCHOBE IPOMBILIUIEHHOIO crocola
MOJTy4eHUs] CepHOUM KucioThl. [IpuMeHeHne cepHoi KUcIOThl. CONMU CEpPHOW KHCIIOTHI, KaueCTBEHHAs
peakuus Ha cynabgar-uoH. Haxoxnenue cepsl U €€ COeMHEHUN B MpUpOJe. XUMUYECKOE 3arps3HEeHUE
OKpY)Karolllel cpelibl COETUHEHUSIMU Cepbl (KUCIOTHBIE JO0XKAU, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CrocoObI €ro TPeIOTBPAIICHHUS.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIC
CTETIeHH OKHUCJIEHMS. A30T, pacnpoCTpaHEHUE B MpUpoAe, (PU3NYECKHe M XMMHUYECKHE CBOIICTBA.
KpyrosopoT azora B mpupone. AMMHaK, ero (pU3M4YeCKHe M XHUMHYECKHE CBOMCTBA, MOJYy4YE€HHUE U
npumeHenure. Coau aMMOHMS, UX (U3NYECKHEe U XMMHUYECKUEe CBOWCTBa, MpuMeHeHHe. KauecTBeHHas
peakiusi Ha MOHbl aMMOHHUA. A30THasi KUCIIOTa, e€ mojydeHue, Gu3nyecKue U XMMUYECKHE CBOICTBa
(oOmme kak MpeacTaBUTENsT Kiacca KUACIOT M cnernuduueckne). Mcnosib30BaHNE HUTPATOB M COJICH
aMMOHHMSI B KaueCcTBE MUHEpPAJIbHBIX YAOOpEeHHH. XUMHYECKOE 3arps3HEHHE OKpYKalollel cpeabl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIE NOXIH, 3arps3HEHHE BO3[Ayxa, MOYBBl U BoA0EMOB). docdop,
ajutoTpornHbie Moaudukanuu dochopa, ¢uznueckue u xumudeckue corictsa. Oxcup docdopa (V) u
dbochopHas kucioTa, GU3NIECKHE U XUMUUYECKUE CBOMCTBA, mosrydeHue. VMcnonb3oBanue docdaros B
KayecTBE MUHEPAIbHBIX YI00pEHUH.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynmnbl. OCOGEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIe
CTETNIEHH OKHUCJICHMs. YTIEpoJ, auIOTpPONHble MOIU(UKALMK, pPACIPOCTpAaHEHHE B MPHUPOJE,
¢busznueckue M XuMU4eckue cBoicTBa. AzacopOuus. KpyroBopor yriepona B mpupojae. OKCHIIBI
yriaepoaa, ux (QuU3nyeckue U XMMHUYECKHUE CBOICTBA, NEHCTBHE Ha KHBBIE OPraHU3MBbI, MOJIYYCHHUE U
MpUMEHEeHHE. DKOJOTHYeCKHe MPoOIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepoa (1V), runoresa rinodansHOTO
MOTEIJICHUSI KJIMMaTa, MapHUKOBBIM >(dexT. YronpHas kuciaota U e€ cond, ux (U3NYECKUEe U
XMMHYECKHUE CBOMCTBA, MOJyueHHWE M MpuUMeHeHue. KadecTBeHHas peakiusi Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIJICHHOCTH U CEIbCKOM XO3SIHCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKHX BEIECTBAX KaK O COCAUHEHHX yriepojaa (MeTaH,
9TaH, OTWUJICH, AalleTUJICH, JTaHOJI, TJIMLEPHH, YKCyCHas Kuciota). llpupoaHble HMCTOUYHUKU
YTJI€BOAOPOAOB (YTroJib, PUPOIHBIH ra3, HeQTh), MPOIYKTHl UX MepepaboTKH (O€H3UH), UX POJb B OBITY
U TIpoMBbIIITIeHHOCTH. [IoHsATHE 0 OMOJOrMYecKH BaXKHBIX BEIIECTBAX: KHUpaX, OenKax, yriaeBojax — U ux
POJI B KU3HU yenoBeka. MarepraabHOE eIMHCTBO OPraHMYECKMX M HEOPraHUYECKUX COCTMHEHUH.

Kpemuuii, ero ¢usnueckue ¥ XMMUYECKHE CBOMCTBA, MOdydeHHe W NpuMeHeHue. CoennHeHUs
kpemMHus B mpupoze. OOmue mnpencraBieHuss o6 oxcujae kpemHus (IV) m kpemHHEBOI Kuciore.
Cunukatel, UX UCHOJIB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BakHeine cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJI0, LIeMeHT, OeToH, kene300eToH. IIpoGiieMbl (e30MacHOro  MCMOJIb30BAHMS
CTPOMTENBHBIX MaTEPHUAJIOB B TIOBCEAHEBHOM KU3HH.



Xumuueckuii IKCnepumenm:

M3y4YeHHe O0Opa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHON KHCJIOTBI, IPOBEICHHE
KAueCTBEHHBIX pEAKIHA Ha XJIOPUA-UOHBI W HAONIOJCHHWE TPU3HAKOB WX MPOTEKAHUS, OTIBITHI,
oTpaxaromme (QU3NIECKHE W XUMHYECKHE CBOWCTBA TAJIOTEHOB W HMX COCAMHEHUH (BO3MOXKHO
WCIOJIb30BAHME BHJICOMATEPUAIOB), O3HAKOMIICHHE C oOpa3laMu XJIOPUIOB (TAJIOTCHHJIOB),
03HAaKOMJIEHHE C 00pasiiamMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HUCIIOJIb30BAHUE BUICOMATEPHUAIIOB),
HaOJIIOJICHUE TIporiecca OOyIIMBaHUS caxapa TOJ JCHCTBUEM KOHIICHTPUPOBAHHOW CEPHOU KHCIIOTHI,
M3Y4YE€HHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEPHOM KUCJIOTHI, IPOBEICHUE KAaUECTBEHHOMN peakuuu
Ha cynb(}aT-uoH U HAOOICHUE TTPU3HAKA €€ MPOTEKAHUS, O3HAKOMIICHUE C (DU3MYCCKUMH CBOWCTBAMU
a3oTa, gochopa 1 X COeAMHCHUH (BO3MOKHO HCIIOJIb30BAHKUE BUICOMATEPUAIIORB), 00pa3IlaMy a30THBIX
u QochopHBIX yHOOpeHUl, MOTydICHHE, COOMpaHUE, PACIIO3HABAHHE M M3y4CHHE CBOWCTB aMMHUAKa,
MPOBEJCHUE KAYECTBEHHBIX pPEaKIMi Ha MOH aMMOHHUA U (Pocdar-MOH M H3yUYEeHHUE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCWCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI € MeEAbl0 (BO3MOKHO
WCIIOJIb30BAHUE BUICOMATEPUAIIOB), U3YUCHHE MOJENeH KPUCTAITMYECKUX PEIIETOK aliMasa, rpadura,
bynnepeHa, 03HAKOMIJICHHE C TIPOLIECCOM aJCOPOIIMHM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIIEM
U YCTPOMCTBOM TPOTHBOTA3a, TOJIyu€HHE, COOMpaHUE, paclo3HaBaHWE U U3yYECHUE CBOMCTB
YIJIEKHUCIIOTO Ta3a, MPOBEJACHHE KAaueCTBEHHBIX pEaklMii Ha KapOOHAT WM CWJIMKAT-UOHBI U M3YyUCHHE
MPU3HAKOB WX MPOTEKAHUS, O3HAKOMJICHHE C MPOJYKIIMEH CHJIMKATHOW MPOMBINIJIEHHOCTH, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHele HeMeTauTbl B X COSTUHCHUS).

MeTaJuIbl M UX COETHHEHUS

OO6mrast XxapakTepuUCTUKa XUMHUUYECKUX AJIEMEHTOB — METAJIOB HA OCHOBAHWM WX TIOJIOKCHHS B
[Tepuonnueckoit cucreme xumudeckux sneMeHToB [l. . MenneneeBa u crpoenust atomoB. CTpoeHHe
MeTauIoB. MeTtaimuyeckas CBsI3b M METaJUIMYECKash KpUCTAUIMYeCKas: pemeTKa. DIEKTPOXUMHUYECKUI
psAN HanpspKeHWd MeTauioB. DuU3WYecKne W XMUMHYECKHE CBOMCTBa MeTayuioB. OOmme crocoOb!
nostyueHusi MetaisioB. [IoHsATHE 0 KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3HUHU.
CrmaBsl (CTanb, YyryH, TIOPATIOMUHNN, OpOH3a) M X TPUMEHEHHE B OBITY U TPOMBIIIUICHHOCTH.

[Ilerounble MeTambl: mojioxkeHue B llepumoamdeckoid cucreme xumudeckux snemeHToB JI. U.
MenneneeBa, CTpO€HUE WX aTOMOB, HaX0XkAeHUE B pupojie. Pu3nyecknue U XMMHUUECKUe CBOWCTBa (Ha
npuMepe HaTpus U Kajausi). OKCUIbl U TUIPOKCHUIBI HATPUS U Kanud. [[puMeHeHne menouyHbIX MeTaioB
U UX COEOUHEHUMN.

[IlerouyHO3eMENbHBIE METAJIBI MarHuid M KaJblMi: TojiokeHue B llepumoauyeckoil cucreme
xumudeckux sneMeHtoB JI. WM. MengeneeBa, CTpoeHHE HX AaTOMOB, HaXOXICHUE B IPUPOJIE.
Ou3nyecKkue U XMMHYECKHUE CBOMCTBA MarHusi M Kanblius. BaxkHeiue coenquHeHUs Kaiablusa (OKCH],
TUAPOKCHU, colin). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEeHHUS.

AmomuHuil: nonoxenue B Ilepuoanyeckoii cucteMe xumudeckux sneMeHToB . . Menpeneena,
CTPOEHHME aToMa, HaxoXXJAeHue B mpupoje. Du3MUYECKHE M XUMHUUYECKHE CBOWCTBA AJIOMHHMS.
AmboTepHbIe CBOWCTBA OKCH/IA U THIPOKCHA ATIFOMUHHSL.

Kenezo: nonoxenue B Ilepuoauueckoit cucreme xumuueckux snementoB . . Menneneesa,
CTPOEHHME aTOMa, HaxOXJeHue B mpupone. PuU3nyeckue U XUMUYECKHUE CBOMCTBa xeneza. OKcHipbl,
ruapokcuabl u comu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa 1 moyryueHue.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C 00pasllaMH METAJIOB U CIUIABOB, UX (DM3MUECKUMHU CBOMCTBAMH, U3yueHUE
pEe3yNbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJb30BAaHHE BHAEOMATEpPUAIOB), OCOOEHHOCTEH
B3aUMO/ICHCTBUS OKCHAA KaJbIMs U HATPHUS C BOJOW (BO3MOXHO HCIOJB30BaHHE BHUICOMATEPHAIIOB),
HCCIIEIOBAHUE CBOWMCTB KECTKOM BOJBI, Mpollecca TOPEHUS JKelne3a B KUCIOpPoae (BO3MOXKHO
WCIOJIb30BAHUE BUEOMATEPUAJIOB), IPU3HAKOB NMPOTEKAHUS KAYECTBEHHBIX PEAKIIMI HAa MOHBI: MarHus,
KaJIbIIMs, ATFOMUHUS, IMHKA, sxene3a (11) u xxenesa (111), menu (1), HabmoaeHNE U ONIEICAHUE TTPOLIECCOB
OKpalllMBaHUs IUJJaMEHM HWOHAMHM HATpus, Kaaus W Kajablusa (BO3MOXHO HCIIOJIb30BAHHE



BUJICOMATEPHAJIOB), HCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB I'MIPOKCHIA ATFOMUHUS M THAPOKCH/A INHKA,
pellIeHNe FKCIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxxHele MeTaibl U UX COEAUHEHUS».

XuMus ¥ oOKpy:xkamouas cpeaa

BemectBa u MmaTepuansl B IOBCEIHEBHOM )KM3HU Y€I0BEKa. be3onacHoe NCIoIb30BaHUE BEIIECTB
Y XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIpb mpyu XUMUYECKUX 05KOTaX U OTPABIICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY)Kawlled cpeapl (IpeneibHas JOIMyCTHMas KOHLIEHTpALUs
BelecTs, nanee — [1JIK). Posib xuMuu B pelieHuu 3K0JI0rH4eCKUX IpoodiieM.

Xumuueckuii Ikcnepumenm:

U3y4eHue 00pa3LoB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MaTepUaJbl).

Meosrcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3EHM MpU M3YYEHMM XMMUHU B 9 Kilacce OCYILECTBISETCS dYepes
HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHbIX IOHSTUH, TaK M TIOHATUHN, SBISIOLIUXCS
CUCTEMHBIMU JJISl OTJIEJIBbHBIX IPEIMETOB €CTECTBEHHO--HayYHOT'O 1IMKIIA.

OO0mue ecTecTBEHHO-HAYYHbIC TOHSATUS: HAYYHBIM (PaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAJM3,
CHUHTE3, KJIacCHU(UKAIMs, NePUOAUYHOCTb, HAOMIOEHUE, IKCIIEPUMEHT, MOJEINPOBAaHUE, U3MEPEHUE,
MOJENb, SIBJIEHNE, TAPHUKOBBIN 3(D(PEKT, TEXHOTIOTHSI, MaTepHAIIbL.

®du3nka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH A, U30TOIbI, PAAUOAKTUBHOCTD,
MOJIEKYNa, DJIEKTPUYECKHM 3apsl, NPOBOJHUKH, TOIYIPOBOJAHUKH, IUIIEKTPUKH, (POTOIIEMEHT,
BEIIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSIHME BeIlecTBa, ra3, pacTBOp, pPacTBOPUMOCTbD,
KpUCTAJIJIMYECKas pelérka, CIUIaBbl, (DU3MYECKUE BEIMYMHBI, €IUHHIIBI HU3MEPEHHs, KOCMHUUYECKOe
MIPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, COHILE.

buonorus: Qorocunres, npixanue, Ouochepa, -HSKOCUCTEMa, MUHEpalbHbIe YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTAaTeNIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MHHEpaIbl, TOPHBIE MOPOJBI, TMOJE3HBIE HCKOIAaeMEbIE,
TOIUIUBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O XUMHWU HA YPOBHE
OCHOBHOI'O OBLIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yabTAaThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO O0IIEro 0Opa3oBaHusl JOCTUTAOTCS
B X0Ji¢ OOy4yeHHMs XMMHH B €JMHCTBE Y4€OHOW M BOCIHUTATEIBHOHN NEATETBHOCTH B COOTBETCTBHU C
TPaJMLIMOHHBIMU POCCUICKUMH COLMOKYJIBTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
NPUHATBIMA B OOIIECTBE TpaBWIAMH W HOPMaMH TIOBEACHUS U CIOCOOCTBYIOT IpOIEeccam
CaMOIIO3HAHUS, CAMOPA3BUTHS Y COLMATN3AIMN 00yJarOIIIXCSl.

JIMYHOCTHBIE PE3yIbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS CHCTEMOMU
MTO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIMI U PacIIMPEHHUE ONbITA JIEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY U HaydYHOMY
HaCJIEIUI0, TOHUMAaHMsI 3HaYeHHs] XUMUYECKON HayKu B )KM3HU COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH
BJIJIETh JIOCTOBEpHOW MHQOpMAIMel O TMepeloBbIX JOCTHKEHUSX M OTKPBITUSIX MHPOBOH U
OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAY4YHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOLIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MIPEJICTaBJICHMS O COLMAIbHBIX HOPMaxX M MpaBUJIaX MEKJINYHOCTHBIX OTHOUIEHHUH B KOJIJIEKTUBE,
KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-HMCClea0BaTeIbCKOM,
TBOPUYECKON M JIPYTUX BHUJAAX JIEATEIBHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HON COBMECTHOM JesITeNbHOCTU
IIpU  BBINIOJHEHUHM Y4YeOHBIX, IO3HABATENIbHBIX 3a/1a4, BBINOJHEHUH XUMHUYECKHUX HKCIEPHUMEHTOB,
CO3/IaHUM Y4EOHBIX IPOEKTOB, CTPEMJIEHUS K B3aMMOINOHMMAHUIO M B3aMMOIIOMOILM B IPOLECCE 3TOM
y4eOHOH JesTeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IMOBEIEHHE U IOCTYINKH CBOMX TOBapHUIEH C
MIO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCICACTBAN TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHYECKUE IIPEACTABICHUS O BEILNECTBE M XMMHMUYECKOM pEaKLUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIIAIOIIME OCHOBY JJIsl TOHUMAHMS CYIIHOCTH HAYYHOMU
KapTUHbl MMpa, MPEJCTABICHHUsI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS IPUPOIbI, B3aUMOCBA3AX
4eJI0BEKA C IIPUPOTHOU CPENO, O POJIM XUMHH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[IO3HABATE/IbHBIE MOTHBBI, HANPaBICHHBIE Ha IOJIY4YEHHE HOBBIX 3HAaHHW II0 XUMUH,
HeoOXoAuMble s OObACHEHHs HAOIIOJAaeMbIX IPOLECCOB M SBJICHUH, II03HABATEIIbHOW,
MHGOPMALIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM 4YHCJIE HAaBBIKOB CAMOCTOSITEILHON paboThl ¢
y4eOHbIMM TEKCTaMH, CIPaBOYHON JMTEpaTypod, JOCTYHHBIMH TEXHHUYECKUMH CpeACTBaMHU
MH(GOPMALMOHHBIX TEXHOJIOT U

UHTEpeC K OOy4YeHHMIO M IIO3HAHUIO, JII0OO3HATENBHOCTh, TOTOBHOCTb U CIIOCOOHOCTH K
caM0o00Opa30BaHUIO, MPOEKTHON M MCCIENOBATENILCKON JAEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILIEeM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHHE IICHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO, YCTAHOBKHM Ha
3JI0pOBBbII 00pa3 >KW3HU, OCO3HAHUE IMOCIEACTBUN M HENpPUATHE BPEIHBIX NMPHUBBIYEK (YHOTpeOneHus
aJIKOTOJIs, HApKOTHUKOB, KYypEHHs), HEOOXOIUMOCTH COONIOJIEeHHs] NpaBuWil O€30MacHOCTU IpH
oOpalleHny ¢ XUMUYECKHMMHM BEIIECTBAMH B OBITY M peallbHON )KU3HH;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpeC K MPAaKTHUYECKOMY U3Y4EHHIO ITpodeccHii U Tpya pa3IndHOro poja, yBaKeHUE K TPYIy
U pe3yabpTaTaM TPYAOBOW IEATENBHOCTH, B TOM YHMCJIE HA OCHOBE IIPUMEHEHUS MIPEIMETHBIX 3HAHUN 110
XMMUH, OCO3HAaHHBIH BHIOOp HMHIUBHUAYaJIbHONH TPAEKTOPHUU MPOJODKEHUS 00pa30BaHUS € Y4ETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEeOHOCTEH,



YCIIENTHOW MPOQPECCHOHATBHON AEATEIPHOCTH UM Pa3BUTHS HEOOXOJWMBIX YMEHUU, TOTOBHOCTh
aIalTUPOBATHCS B MPO(eCcCHOHANTBHON cpefie;

6) PKOJIOrHYecKOro BOCIHMTAHHA:

9KOJIOTHYECKH IIeJIECO00pa3HOe OTHOIICHUE K MPUPOJIe KaK NCTOYHUKY KU3HU HA 3eMJie, OCHOBE
e€ CyIecTBOBaHUs, TIOHUMAHUE IIEHHOCTH 3JI0POBOTO M O€30macHOro oOpasa >KM3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (DU3MUECKOMY M TICHXHYECKOMY 3JI0POBBIO, OCO3HAHHE IICHHOCTH
coOnrofieHns mpaBuil 0€30MacHOTO TMOBEACHHS INMPH paboTe C BEMICCTBAMH, a TaKXKE B CHUTYAIHsX,
YIPOKAOMIUX 3I0POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH TPHUMEHSATH 3HAHUSA, IOJIydaeMbIe NMPU W3YUYCHUU XUMHUH, JJIS PEHICHUs 3ajad,
CBSA3aHHBIX C OKPYKAIOIIEH NMPUPOJHOM CPEIOH, I MOBBIIIEHUS YPOBHS 3KOJIOTMYECKOW KYIBTYpHI,
OCO3HAHUsI TJI00aTBFHOTO XapakTepa SKOJOTHYECKHX MpOoOJIeM U MyTeH HMX pelIeHUs TOCPEICTBOM
METOJIOB XHMHH, SKOJOTHYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B TO3HABATEIBHOM,
KOMMYHUKATUBHOM U COIIMAJIbLHOM MTPAKTUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B cocraBe wmerampeaMETHBIX pe3yIbTAaTOB BBIICIAIOT 3HAYUMBIE Ui (opMUpOBaHUS
MHPOBO33pEHHUsI 00IIIEHAaYUHbIE MMOHITHS (3aKOH, TEOPHSs, IPUHITUIL, TUTIOTE3a, (PAaKT, cucTeMa, mpoIiecc,
AKCIIEPUMEHT U JAPYroe.), KOTOPbI€ HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYE€OHBIX TpeAMeTax W
MTO3BOJIIIOT HA OCHOBE 3HAHUH M3 ATUX MPEeIMETOB (HOPMUPOBATH MIPEACTABICHHUE O IIETIOCTHON HAyYHOU
KapTHHE MHUpa, W YHHBEpPCAJIbHBbIC Yy4eOHbIe JeHCTBHs (TMO3HABaTeIbHBIE, KOMMYHUKATHBHEIE,
peryisTUBHBIC), KOTOpbIE OOecreunBaloT (OPMUPOBAHWE TOTOBHOCTH K CaMOCTOSITEIHBHOMY
MJITAHUPOBAHUIO U OCYIIECTBICHUIO YI€OHOU e TENHHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

ba3oBrble Jornvyeckue aelcTBUSA:

YMEHHSI UCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHMI: PACKPHIBATH
CMBICJT XUMUYECKUX TOHATUH (BBIICTATh WX XapaKTEepHBbIC MPU3HAKU, YCTAHABIMBATH B3aUMOCBS3H C
JIPYTUMHU TIOHATHSIMH), HCIOJB30BaTh MOHATHS IS OOBSACHEHHS OTIEIbHBIX (PAKTOB M SBJICHUH,
BBIOMPATh OCHOBAHUS U KPUTEPHH IS KIIACCU(DUKAITMN XUMUUYECKUX BEIIECTB U XUMHUUECKHUX PEaKITUH,
YCTaHABIWBATh MPUYMHHO-CIICJICTBEHHBIEC CBSI3HM MEXKIY OOBEKTaMH W3Y4YCHHS, CTPOUTH JIOTHYCCKHE
paccyxieHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH), IeJIaTh BBIBOJIBI U 3aKJIFOUYCHHS;

yMEHHE TPUMEHATh B TIPOLIECCE IMO3HAHHMS TOHATHS (MPEIMETHhIE W MeETalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MO/, HCIOJB3yeMble B XHUMHH, MPeoOpa3OBbIBATh IMIHPOKO
MPUMEHSIEMbIC B XHUMHUU MOJCIbHBIC TPEJICTABICHUS — XWMHYECKHMH 3HAK (CHMBOJI DJIEMEHTA),
xuMudeckas (Gopmyia M ypaBHEHHE XMMHYECKOW PEaklMM — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX
3a1a4, C y4€TOM STHUX MOJENbHBIX MPEJICTABICHUN BBISABISATh UM XapaKT€PU30BaTh CYIIECTBEHHBIE
MPU3HAKA U3Yy4aeMbIX OOBEKTOB — XMMHYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUil, BBISBIATH OOIIKE
3aKOHOMEPHOCTH, MPUYUHHO-CJIEJACTBEHHBIE CBSI3M M IPOTHUBOPEUUS B M3y4aeMbIX IpoLeccax u
SIBJICHUSAX.

ba3oBrle nccienoBarejbCcKHue AeCTBHS.

YMEHHUE HCMOJIb30BaTh MOCTABJICHHBIE BOIPOCH B KAUYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KauecTBE OCHOBBI i1 (OPMHUPOBAHUS THIOTE3bl MO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

MpHOOpeTeHHe OIbITa MO I[JIAHUPOBAHUIO, OpraHW3allMd M TPOBEACHUI0 YUYEHUYECKHX
AKCMIEPUMEHTOB, YMEHHE HAOJI0AaTh 3a XOJOM TpoIlecca, CaMOCTOATENIbHO IPOTHO3ZHUPOBATH €T0
pe3ynbTaT, (opMmynupoBaTh OOOOIIEHHS W BBIBOABI MO pe3ylbTaTaM MPOBEACHHOTO OTbITA,
WCCIIETIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM paboTe.

Padora c undpopmanueii:

yMEHHE BBIOMPATh, aHATM3UPOBATH M HHTEPIPETUPOBATh HMHPOPMAIMIO DPANIUYHBIX BUIOB H
dbopM TpencTaBICHHs, TONYy4aeMyH) M3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMyIspHAs IJUTEparypa



XMMHUYECKOTO COJepKaHus, CHpaBOYHBIE TOCoOMs, pecypchl MHTepHETa), KPUTUYECKH OIICHUBAThH
MPOTHBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHSTh Pa3INMYHbIE METOIbl M 3alpOChl MPHU TMOHWCKE W oTOOpe MHGOpMAIH U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JUISI BBIIOJIHCHUS YYCOHBIX W TIO3HABATEIBHBIX 3a]1a4
OTIpENeNIEHHOTO0 THUIA, TMNPUOOPETEHHWE OMbITa B OOJACTH HCIOJB30BaHHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUW, OBJIAJICHHE KYJIbTYPOM AaKTHBHOTO WCIOJB30BaHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM, CAMOCTOSITEIIHHO BBHIOMPATh ONTHMAIbHYIO (hOpPMY TpeACTaBICHUs HHPOPMAIUHA U
WLTIOCTPUPOBATh pelIacMble 3aJadd HECIOXHBIMH CXEMaMHM, IuarpaMMamu, IpYyrumu (opmamu
rpaduku 1 UX KOMOWHAIMSMUY;

YMEHHE HCHOJb30BaTh W aHAIM3UPOBAaTH B TMpolecce y4eOHOW H  HMCCIIeIOBATEIBCKON
JEATeNbHOCTH WH(GOPMAIMIO O BIMSHUU TPOMBIIUIEHHOCTH, CEIbCKOTO XO3SHCTBA M TPAaHCIOpTa Ha
COCTOSTHHE OKPY)KAOIIEH MPUPOTHON CPEIbI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE yYeOHbIE el CTBHUS:

yMEHHUS 3a7aBaTh BOMPOCH! (B XOJ€ auajiora u (Winh) AUCKYCCHH) IO CYIIECTBY 00CYKIaeMou
TeMBI, POPMYIMPOBATH CBOM TPEIIIOKEHNSI OTHOCUTENIFHO BBITIOJHEHHSI TPEUIOKEHHON 33124,

YMEHHUSI TPEICTaBIATh MOJYYEHHBIC PE3YNbTaThl MO3HABATEIBHOW JESATEIBHOCTH B YCTHBIX H
MUCHMEHHBIX TEKCTaX; JIeNaTh MPE3CHTAINI0 PEe3YyJIbTaTOB BBIMIOJHEHUS XHUMHUYECKOTO IKCIIEPHMEHTA
(JrabopaTopHOTO OIMBITa, JA0OpPATOPHOW pabOTHl TO HCCIEAOBAHUIO CBOWCTB BEIIECTB, YYEOHOTO
MIPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKaMH B COBMECTHOW IIO3HABATENBHON U
WCCIIEIOBATENILCKOM NEATENFHOCTH TIPU PEUICHWH BO3HHUKAIOIIMX MPOOJIEM Ha OCHOBE y4€Ta OO0IHMX
MHTEPECOB M COTJIACOBAaHUS MO3ULIMK (0OCYXJeHUs, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJUHAIMS COBMECTHBIX IEMCTBUIL, ONpeaereHre KPUTEPUEB IO OLIEHKE KayecTBa BBIMIOJHEHHOM
paboTHI U ApyTHe).

PeryasiTuBHble YHHBepcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh UEeNH JAEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH,
KOHTPOJHUPOBaTh U MpPH HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOIO NIEATEIbHOCTh, BbIOMpaTh Haunbolee
3¢ dexTuBHBIC CITOCOOBI PEIICHHs YIC€OHBIX M MTO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIHHO COCTABIISAThH WUITH
KOPPEKTUPOBATh MPEJIOKEHHBIA alTOPUTM JACUCTBUIN MPHU BHINOJHEHUH 33aJaHUI ¢ y4ETOM MOJIyYEHUS
HOBBIX 3HAHUH 00 H3ydyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIUsAX, OIEHHBAThb COOTBETCTBUE
MOJIyUEHHOTO pe3yJbTaTa 3asBJICHHOM LEIH, YMEHHE HCIOJIb30BaTh M AHAIU3HPOBATh KOHTEKCTHI,
npeyiaraeMble B YCIIOBUHU 3aJJaHUI.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe nmpeaMeTHBIX pe3ylIbTaTOB IO OCBOCHHIO  00SA3aTENBHOTO  COACPIKAHMS,
YCTaHOBJICHHOTO JIaHHOU (eiepaibHO paboyeil mporpaMMoi, BEIACISIOT: OCBOSHHBIE 00Yy4alOIUMUCS
Hay4yHbI€ 3HAHUS, YMEHHS U CIOCOOBI NEHCTBUI, cienuduueckue A npeAMeTHON o0nacTu «XUMHUI»,
BUJIBI JICATEIBHOCTH TIO TMOJYYEHHUIO HOBOTO 3HAHHUS, €ro HWHTEpPIpEeTaluu, MpeoOpa3oBaHUI0 U
MPUMEHEHHIO B PA3INYHBIX YYEOHBIX U HOBBIX CHUTYaIIHsIX.

K koniy oOy4yenus B 8 kiiacce rpeiMeTHbIe pe3yIbTaThl HA 0A30BOM YPOBHE JOJDKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH y OOYUAIOITUXCS YMEHHIA:

® PacKpbIBATh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: aTOM, MOJIEKYJ1a, XHMUYECKHH 2JIEMEHT,

IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJTHOPOIHAS U HEOAHOPOIHAS), BaJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHAasi U MOJIEKYJIsIpHAs Macca, KOJWYECTBO BEIECTBA, MOJb, MOJSpHAs
Macca, MaccoBasi JIOJsI XMMHUYECKOTO JJIEMEHTa B COCIUHEHHH, MOJSPHBIA OOBEM, OKCHI,
KHCIIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPUIIATENBHOCTh, CTETNEHb OKHUCIICHHUS, XHUMHUYECKas
peakiusi, KiacCUpUKalUs PEaKlUi: Peakiuu COCTUHEHHS, PEeaKIUHU Pa3NOoKEHUs, PEeaKIHH
3aMEIICHUs, peakIMu OOMEHa, 5K30- M JHIOTEPMUYECKHE PEaKIUH, TEIUIOBOH 3(peKT
peakiuu, SApo aToMa, DJJEKTPOHHBIM CJIOW aroma, aTOMHas OpOUTallb, pajHyCc aroma,



XMMMUECKas CBS3b, MOJSIPHAs U HEMOJSPHAs KOBAJIEHTHAs CBS3b, MOHHAS CBSI3b, MOH, KAaTHUOH,
aHUOH, PACTBOP, MaccOBas JI0JIsl BELECTBA (IIPOLIEHTHAs! KOHIIEHTPALMs) B paCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMMUYECKUX MOHATUN U MPUMEHATh 3TH HNOHSTHUS
IIPY OIIMCAHUM BELLIECTB U UX NPEBPAIICHUIL;

® UCMOJB30BaTh XMMHYECKYIO CHUMBOJIMKY JISi COCTaBIEHHs ()OPMYN BEIIECTB U YpaBHEHHIM
XUMHUUYECKUX PEAKLIMI;

® OIpeNeNsITh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEANHEHUSAX, CTEIIEHb OKUCIICHUS
9JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, PUHAICKHOCTh BEIIECTB K ONPEACTIEHHOMY KIIacCy
COCMHEHUH 1o QopMmynaMm, BHJ XUMHUYECKOH CBs3M (KOBaJEHTHAasE M WOHHAsA) B
HEOPraHMYECKUX COECTUHEHUSIX;

e packpbiBaTh cMbIcn Ilepuogmueckoro 3axona /[I. WM. MengeneeBa: I€MOHCTPUPOBATH
MMOHMMaHHEe NEePUOANYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHUX DIIEMEHTOB OT HX
nonoxkeHust B [lepuoguueckoi cucteme, 3aKOHOB COXPaHEHUSI MacChl BELIECTB, MMOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yYEeHHUsI, 3aKOHa ABOTapo;

® OIUCHIBaTh U XapakTepu3oBaTh TabauuHyto ¢opmy llepmoanueckoil cUCTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3MuaTh MOHATUS «TJaBHas moArpymnmna (A-Tpymnmna)» u «1modoyHas HOoJArpyrmna
(b-rpymnma)», manble U OOJbIINE MEPUOAbI, COOTHOCUTh 0003HAUEHUS, KOTOPble HUMEIOTCS B
tabnuue «llepuoanueckas cucrema xumuyeckux odiemeHtoB JI. M. MenneneeBa» ¢
YHCIIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JE€MEHTOB (COCTaB U 3apsij
a1pa, o01Iee YUCIO 3JIEKTPOHOB U pacHpe/ieIeHHe UX MO JIEKTPOHHBIM CII0SIM);

e iaccuuUUpOBaTh XUMHUYECKHUE DJIEMEHTHI, HEOPraHWMYeCKHWe BEIIEeCTBA, XUMHUYECKHE
peakuuu (1Mo YUCIy U COCTAaBY YYaCTBYIOUIUX B PEAKI[MHU BEIIECTB, IO TEIUIOBOMY 3P DEKTY);

® XapakTepu30BaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEpXkAasi ONHUCAHUE IPUMEpPaMHM MOJIEKYJSIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUUYECKUX PEaKIIHil;

® I[IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KadyeCTBEHHOIO COCTaBa,
BO3MO’KHOCTH NPOTEKAHHsI XUMUUYECKHX MPEBPALICHUIN B Pa3JIMUHBIX YCIOBUSIX;

® BBIUUCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO Macchl BEIIECTB, MACCOBYIO JIOJIIO
XUMUYECKOI0 3JIEMEHTa M0 (opMylsie COEAMHEHHs, MAacCOBYIO JIOJI0 BEIIECTBA B PAaCTBOPE,
IIPOBOJIUTH PACU€Thl 10 YPABHEHUIO XUMUUECKOH peaKLnu;

® [IPUMEHATh OCHOBHBIE OINEpallUd MBICIUTEIBHON JEATEIbHOCTH — aHalu3 U CHHTE3,
CpaBHEHHME, O0O00OLIeHHEe, CHCTEMaTH3alMi0, KIAaCCU(UKALMIO, BBISIBIEHUE MPUYUHHO-
-CIC/ICTBEHHbIX CBsI3€ll — JUId M3Y4YEHUs CBOMCTB BELIECTB M XUMHUYECKUX peakuuil,
€CTECTBEHHO-HAyYHbIE METOJbl IMO3HAaHUS — HaOIIoJeHHe, H3MEpPEeHHe, MOJEIMPOBAHUE,
9KCIEPUMEHT (peaJIbHbI U MBICICHHBI);

e CIIeJIOBATh MpaBUJIaM I10JIb30BAHUS XUMUYECKOH MOCYI0H U J1abOPaTOPHBIM 000PYIOBaHUEM,
a TakkKe IpaBwiaM oOpallleHUs] C BeleCTBAMU B COOTBETCTBHUM C MHCTPYKLMSIMU IO
BBIMIOJIHEHUIO  J1a0OpaTOPHBIX XMMHUYECKUX OIBITOB IO TOJYYEHHIO U  COOUpPaHUIO
ra3oo0pasHbIX BellecTB (BOJOpOJa M  KHUCJIOPOAA), TPHUTOTOBIEHUIO PACTBOPOB C
OTPENECIEHHON MacCOBOM J0JE€M pacTBOPEHHOIO BEUIECTBA, IUIAHWPOBATb W IPOBOJUTH
XMMHMUYECKHE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH M KHUCIOT C MOMOUIBIO
UHAUKATOPOB (JaKkMyc, (heHOIPTaICHH, METUIIOPAHXK U ApYyrue).

K xoHiy oOy4eHus: B 9 kJiacce npeMeTHbIE pe3ybTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPakaTh

Cc(OPMHUPOBAHHOCTh y OOyHAIOIUXCS YMEHUI:

® pacKpbIBATh CMBICII OCHOBHBIX XUMHUUYECKUX MTOHATHI: XUMUYECKUI DJIEMEHT, aTOM, MOJIEKYIIA,
UOH, KaTHOH, AaHHUOH, IIPOCTOE€  BEIIECTBO, CJOXXHOE  BELIECTBO, BaJCHTHOCTD,
IEKTPOOTPHULATENBHOCTD, CTENEHb OKHCIEHUS, XUMHUYECKas pEeaKlMs, XMMHUYECKas CBS3b,
TeroBOH  3(p¢eKT peakuuu, MoJb, MOJSAPHBIA 00BEM, pacTBOp, DIEKTPOJIUTHI,



HEDJICKTPOJIUTHI, IEKTPOJIUTUYECKAS AUCCOUMAIINS, PEaKIIMi HOHHOTO 0OMEHa, KaTalnu3arop,
XMMHMUYECKOE paBHOBECHE, OOpaTuMble U HeoOpaTMMble pEaKLUH, OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIMM, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE,
aIIoTponusi, aM(pOTepHOCTh, XUMHUYECKasi CBA3b (KOBAJCHTHAs, MOHHAs, METaJUTMYecKas),
KpUCTAJIJIMYECKAs pelI€Tka, KOppo3Uusl METAJUIOB, CIUIaBbI, CKOPOCTb XMMHYECKOM pEeaKliuy,
npeaesnbHo ponycrtuMas konuenTpanus 11K BemecTsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN U NMPUMEHATh ITH HNOHSITHUS
IIPY OIIMCAHUM BELIECTB U UX MPEBPALICHUI;

WCIOJb30BaTh XMMHUYECKYI0O CHMBOJIMKY JJISi COCTaBICHHs ()OPMYNI BEIIECTB U YpaBHEHUH
XUMHUUYECKUX PEAKIIMIL;

ONPEENATh BAJEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB B COEIUHEHMSIX
Pa3IMYHOIO COCTaBa, NMPUHAIIEKHOCTh BELIECTB K OINpPENeIEHHOMY KJacCy COECIUHEHHH Mo
dbopmynam, BHUJ XUMHUYECKONW CBsi3M  (KOBaJeHTHas, WOHHAs, MeETa/UIMYecKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3aps]l MOHA MO0 XUMHUYECKOW (opMmyse, xapakTep cpelsl B
BOJHBIX PpacTBOpax HEOPraHMYECKUX COEIMHEHUM, TUN KPUCTAIIMYECKOM pEIIETKH
KOHKPETHOTO BELIECTBA;

packpsiBaTh cMmbich [lepuommueckoro 3akona J[. M. MenneneeBa u JEMOHCTPUPOBATH €r0
MMOHMMaHHe: ONMUCHIBAaTh M XapakTepus3oBaTh TabiauuHyto (opmy Ilepromudeckoil cucTeMsl
XMMHUYECKUX 3JIEMEHTOB: Pa3InyaTh MOHATUS «TJ1aBHAs noarpymnna (A-rpymnmna)» 1 «rmodoyHas
noarpynna (b-rpynna)», manble U OoJbIINE MEPUOJbI, COOTHOCUTH 0003HAUYEHHUS, KOTOphIE
UMEIOTCA B MEPHOJUMYECKON TallMIle, C YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOEHHS aTOMOB
XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsl sapa, oOllee YMCIIO 3JIEKTPOHOB M pacIpeneieHne
UX 1O 3JIEKTPOHHBIM CJIOAM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB
3JIEMEHTOB U MX COCAMHEHUH B MpeJenax MaJbIX MEPUOJIOB U IJIABHBIX MOArPYHI C YYETOM
CTPOEHHMS X aTOMOB;

KJIaCCU(PUIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHWYECKHE BEIECTBA, XHUMHYECKHE
peakiuu (10 YUCIY M COCTaBy y4acTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIIOBOMY IPQEKTY,
10 U3MEHEHHIO CTETIeHEN OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBAThH) OOIMIKME U creruprueckue XUMUYeCKre CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, NOATBEpXkJasi ONHCAHUE IPUMEPAMH MOJIEKYISPHBIX W HOHHBIX
YPaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPABHEHHUSI SJIEKTPOIUTHYECKON IUCCOIMALUU KUCIIOT, IIEJI0UYEH U COJIEeH, IOIHbIE
U COKpall€HHbIE ypaBHEHHS peakuuid HOHHOTO OOMEHa, YpaBHEHMsI PEaKIIHiA,
MOATBEPXKIAIOIINX CYHIECTBOBAHUE TIE€HETUYECKOM CBSI3M MEXKIY BELIECTBAMM Pa3IMYHBIX
KJIacCOB;

pacKkpbIBaTh  CYIIHOCTb  OKHCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUd  MOCPEACTBOM
COCTaBIICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HUX CTPOEHHSA, BO3MOXXHOCTH
MIPOTEKAHNS XMMUUYECKUX NIPEBPAILIEHUN B PA3JINYHBIX YCIOBHUSAX;

BBIYHCIIATE OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIDHYIO MacChl BEILIECTB, MAaCCOBYIO JIOJIO
XMMUYECKOT0 3JIEMEeHTa Mo (opMylsie COEAMHEHHs, MAaCCOBYIO JIOJIO BEIIECTBa B PAacTBOPE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIINY;

coOuroIaTh MpaBmuiia MOJIb30BaHUS XUMHUECKON MOCY101 U 1abopaTopHBIM 000pyI0BaHUEM, &
TaKKe MpaBuiia 0OpaIleHus C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMU MO BBITOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB MO MOJYYEHUIO U COOMPAHHMIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa ¥ yriaeKucioro rasa);

MIPOBOJUTHh pEAKLUHU, MOATBEPKIAIOIINE KAYECTBEHHBIH COCTAaB pPAa3JIMUHBIX BEIIECTB:
pacro3HaBaTh OMNBITHBIM MYTEM XJIOpHI-, OpOMHI-, HOAUM-, KapOoHaT-, pocdar-, cuimkar-,



cynbdar-, THAPOKCHI-UOHBI, KATHOHBI AMMOHHUS M HWOHBI HW3YYEHHBIX METaJlIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUECKHUX BEILIECTB;

MPUMEHSATh OCHOBHBIC OIEpAllMd MBICIUTEIBHONU JIEATEIbHOCTH — aHaJlu3 U CHHTE3,
CpaBHEHHE, OOOOIICHHE, CHCTEMAaTU3allMI0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3CH —
JUIsl U3YYEHHsI CBOMCTB BEIIECTB M XUMHUYECKHUX PEAKLMM, €CTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUsT — HAONIOICHHWEe, W3MEpPECHHE, MOJICINPOBAHUE, OSKCICPUMEHT (pEabHBI H
MBICJICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIACC
KoaudecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumus — BakHas 00J1acTh
€CTECTBO3HAHUS U bubmmorexa [TOK
1.1 N 4 2 https://m.edsoo.ru/7f41837¢c
HpaKTI/I‘-IeCKOI/I ACATCIBbHOCTHU
yaklass.ru
yeJioBeKa
BemectBa 1 xuMu4eckue bubmorexa LOK
1.2 12 1 https://m.edsoo.ru/7f41837¢
peakiuu
yaklass.ru
Hroro mo pazgeny 16
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
bu6mmoreka [JOK
B . K LT e
2.1 O3y RUCIOPOA. LOMATH 6 https://m.edso00.ru/7f41837¢c
00 oxcuaax
yaklass.ru
Bonopoa.Ilonstue o kucimorax bubmotera [JOK
2.2 HOPOAL. 8 1 https://m.edsoo.ru/7f41837c
H COJISIX
yaklass.ru
bubmuoreka [JOK
Boga. P ! o
2.3 0718, TACTBOPEL. LIOWATHE O 6 1 1 https://m.edsoo.ru/7f41837¢
OCHOBaHHUIX
yaklass.ru
OCHOBHBIE KJIaCCHI bubmorexa LIOK
2.4 16 1 1 https://m.edsoo.ru/7f41837¢

HCOPraHN4YCCKUX CO€OUHECHUI

yaklass.ru



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

Uroro mo paznueny 36

Paznean 3. Ilepuoanueckuii 3akon u [lepuoguueckasi cucrema xummnieckux 3;1eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.

XumMuueckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[Tepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema bubmorexa HOK
3.1 proa 5) https://m.edsoo.ru/7f41837c
XUMUYeCKnX deMeHToB J1. 1.
yaklass.ru
Memnnene-eBa. CTpoeHHe aToMa
XuMudeckasl CBS3b. bubmmoreka [{OK
3.2 OKHCIUTENTHHO- 11 2 https://m.edsoo.ru/7f41837c
BOCCTAHOBHTEJIbHBIC PEAKIINU yaklass.ru
bu6moreka [IOK
Hroro no paznery 16 https://m.edsoo.ru/7f41837c
yaklass.ru
bu6moreka [IOK
Pe3epBHOE Bpemst https://m.edso0.ru/7f41837c
yaklass.ru
OBIIEE KOJIMYECTBO YACOB I10 68 5
[TPOTPAMME



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

9 KUIIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
[ToBTOpenue u yriuyoieHue 3HaHUN bubmorexa HOK
11 P vy 5) 1 https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/IesioB Kypca 8 kjacca
yaklass.ru
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubmorexa OK
1.2 N P 4 https://m.edsoo.ru/7f41a636
peaxmuii
yaklass.ru
DNEeKTPOIUTHYECKAs TUCCOLUAIUS Bubnmorexa [JOK
1.3 P Areeon ] 8 1 1 https://m.edsoo.ru/7f41a636
XUMUYECKUE PEeaKlUU B pacTBOpax
yaklass.ru
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M X cOeAMHEHHUS
OO01as XxapakTepUCTUKA XUMUYECKHX Bubmmorexa LIOK
2.1 B PAILED 4 1 https://m.edsoo.ru/7f41a636
anemeHToB VIIA-rpymmel. ["amorenst
yaklass.ru
OO01as XxapakTepuCTUKa XUMUYECKHX bubnuorexa [JOK
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a636
COEIMHCHUS yaklass.ru
OO11ast XapakTepUCTUKAa XMMUYECKUX bubnuoreka [IOK
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 https://m.edsoo.ru/7f41a636
COEIMHEHUS yaklass.ru
24 OOm1ast XxapakTepUCTUKAa XMMUYECKUX 8 1 2 bubnuorexa [IOK



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

aneMeHToB |VA-rpynnsl. Yraepon u
KPEMHUM U UX COCTUHEHUS

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

Wroro mo pazueny 25
Paspnen 3. Merasuiibl 1 MX COeIMHEHUS
bu6mmoreka [{OK
3.1 OO01e cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
yaklass.ru
bubmmoreka [{OK
3.2 Baxueiimue MeTamibl B UX COCTUHEHUS 16 https://m.edsoo0.ru/7f41a636
yaklass.ru
Hroro mo pazueny 20
Paznea 4. Xumusi ¥ oOKpy:Kamomasi cpeaa
bu6mmoreka [IOK
4.1 BemectBa 1 MmaTepuanbl B )KM3HU YEIIOBEKA 3 https://m.edsoo.ru/7f41a636
yaklass.ru
Hroro mo pazaeny 3
bu6mmoreka [JOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f41a636
yaklass.ru
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

yueonuk: O.C.Iabpuenan «xumus 8 kiaccy Yueb. ons obueodopasosam. yueb. sagedenuii - M.: Ilpoceewenue, 2022

Konuyecr IIpumeyanue
No n/m 50 Y9COB Jara usyyenus
Tema ypoka
Beero ITo niany ITo ®akTy

1 [Ipenmer xumuu. Posib XuMum B KU3HU YesioBeka. Temna u 1 02.09
BemecTBa. [loHATHE 0 METOIaX MO3HAHUS B XUMUHU

9 [Tpaktuueckas padota Ne 1 «IIpaBuna paboTsl B 1a00paTopuu u 1 07.09
MpUEMBI OOpaIeHus C Ta00PaTOPHBIM 000PYIOBAHUEM) '

3 UYucrele BemecTBa U cMecr. CriocoObI pa3iesieHus] CMecei 1 09.09

4 [Ipaktuueckas padota Ne 2 «Paznenenue cmecelt (Ha mpumepe 1 14.09
OYHMCTKH TIOBAPEHHON COJIH)» '

5 ATOMBI U MOJIEKYJIbI. XUMUYECKHE AIeMEHTHI. [IpocThie 1 16.09
CIIOXHbIE BEIIeCTBa

5 3HaKu (CUMBOJIBI) XUMHUYECKUX 2JIEMEHTOB. ATOMHO- 1 91.09
MOJIEKYJISIPHOE YUCHHE

7 3aKOH MMOCTOSIHCTBA COCTaBa BeUIECTB. XUMUYeckas popmyia. 1 93.09
BaneHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB '
OtHocurenbHast aroMHast Macca. OTHOCUTENbHAS MOJIEKYIIApHAs

8 1 28.09
Mmacca

9 MaccoBas qoJisi XUMAYECKOTO dJIEMEHTA B COCIUHEHUU 30.09

10 KonuuecTo BemecTa. Mok, MosisipHas Macca 05.10

1 Ou3nyecKue U XUMUYECKUE IBICHUS. XUMHUUYECKasi PEaKIIHsl. 1 07.10
[Ipu3Haku ¥ yCIOBHS MPOTEKAHHSI XUMUYECKUX PEaKIIMii

12 3aKOH COXpPaHEHHs MACChI BEIECTB. XMMHUECKNE YPABHEHUS 1 12.10

13 Brrurcnenust KoJiMyecTBa, MacChl BEIIECTBA 110 ypaBHEHUSM 1 14.10

XUMHUYCCKUX peaKI.lPII’I




Knaccugukamms XuMHIecKuX peakuuii (coenHeHns,

14 19.10
pasiioKeHus1, 3aMelleHUsI, 0OMEHa)

15 M. B. JlomoHOCOB — yuéHbIH-3HITUKIONIEAUCT. O000IIeHHE U 21,10
cHCTEeMaTH3aIHs 3HAHUH
KonTtponsHas padora Nel mo teme «BemiecTBa 1 XuMHYECKHE

16 26.10
peaxmmum»

17 Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopoa — sneMeHT 09.11
1 IpocToe BemecTBo. O30H '

18 duznyeckue U XMMHUYECKHE CBOMCTBA KUCIOpoa (peakiuu 11.11
okucnenus, ropenue). [lorstae 00 okcuaax '

19 Crioco0OpI moTy4eHus1 KUCIOPo/ia B JabopaTopuu 1 16.11
npoMbIuIeHHOCTH. [IpuMeHenne kuciopoia '
TennoBoit 3 PeKT XUMUIECKOH peaKIuu, TOHITHE O

20 TEPMOXUMHYECKOM YPaBHEHHUH, FK30- U SHIOTEPMUUECKHUX 18.11
peaxkuusax

21 TormmBo (HedTh, yroias U MeTaH). 3arps3HeHne BO3/TyXa, 9311
CII0COOBI €ro MPENOTBPAILECHUS '

29 [Tpaktrueckas padota Ne 3 o reme «llomydenne u cobupanue 9511
KHCIIOPO/1a, U3yYEHUE ero CBOMCTB»
Bonopon — snemeHT u npocrtoe BemiecTBo. HaxoxaeHue B

23 30.11
pupoie
duznyeckue U XUMHUYECKHUe CBOMCTBa Bojiopoaa. [Ipumenenue

24 02.12
BOJIOpOJIa

25 [TonsiTHE O KUCHOTAX U COMAX 07.12

26 Crnioco0bI mostyyeHHs BOAOPOa B 1ab0paTopuu 09.12

97 [IpakTuueckas padbora Ne 4 o teme «llomyyenue u cobupanue 14.12
BOJIOPO/1a, U3yUYEHHE €r0 CBOWCTBY

28 MonsipHblif 00bEM ra3oB. 3akoH ABOTaIpo 16.12




Brrunciienus 00bEMa, KOJIMUECTBa BEIIECTBA rasa o €ro

29 . 1 21.12
M3BECTHOMY KOJIMYECTBY BEIIECTBA WM 00BEMY
30 Berurcnenus 006EMOB ra3oB 10 ypaBHEHUIO PEAKITUU HA OCHOBE 1 9312
3aKOHA 0OBEMHBIX OTHOIIICHHI I'a30B '
31 dusnuecKrue 1 XMMUYECKHE CBOMCTBA BOIbI 1 28.12
32 CocraB ocHoBanwii. [lonsiTre 00 HHIUKATOpaxX 11.01
33 Bona kxak pactBopurtens. HachIieHHBIC 1 HEHACKIITICHHBIC 1 13.01
pacTBopbl. MaccoBas JI0JIsI BEMIECTBa B pacCTBOpE
34 [Ipaktuueckas padota Ne 5 mo teme «I[IpuroroBieHue pacTBOpoB 1 18.01
C OIpeIeIEHHOW MacCOBOM JI0JIeH pacCTBOPEHHOTO BEIIECTBAY
35 O06o0menne u cucTeMaru3arus 3Hanuii mo teme «Kucmaopo. 1 20.01
Boxopoa. Boxa» '
36 KonTpoasHas padora Ne2 o teme «Kucinopoa. Bogopon. Bomga» 25.01
37 Oxkcuapl: cocTaB, KiaccuduKaius, HOMEHKIaTypa 27.01
38 [Tonyyenue oxkcumoB 1 01.02
39 duznueckue 1 XUMUIECKHE CBOWCTBA KUCIOTHBIX, OCHOBHBIX U 1 03.02
aM(OTEPHBIX OKCHIOB '
40 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHsI, HOMEHKJIATypa 1 08.02
41 [TonydyeHue u XUMHYECKHE CBOMCTBA OCHOBAHUH 1 10.02
42 dusndecKkrue 1 XMMUYECKHE CBOMCTBA OCHOBAHUI 1 15.02
43 Kucnotsl: cocras, kiaccuduxariysi, HOMEHKIATypa 1 17.02
44 [Tonmyuenue kucior 1 22.02
45 du3nvecKue 1 XMMHYECKHE CBOMCTBA KHCIIOT 1 24.02
46 AmboTepHBbIE OKCUIBI U THIPOKCH/IBI 1 01.03
47 Conu (cpenHue): HOMEHKIATypa, (hu3nuuecKrue CBOMCTBa 1 03.03
48 [TonyueHnue u XuMHUYECKHE CBOMCTBA CPETHUX COJIEN 1 08.03
49 IIpaktnyeckas padota Ne 6. Pemienue skcriepuMeHTaIbHbBIX 3a7a4 1 10.03




1o TeMe «OCHOBHEIC KJIAaCCHI HCOPTaHUYCCKUX COGHHHGHHﬁ))

I'enetnueckas CBA3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX

50 . 1 15.03
COEUHEHUI

51 O00011IeHNEe B CHCTEMATH3aLUs 3HAHUI 1 17.03

52 KonTtpomnsnas padora Ne3 mo teme "OCHOBHBIE KJIaCChI 1 05.04
HEOPraHUIEeCKUX COCTUHEHMUH" '

53 [TepBBIe MOTBITKA KIACCU(PUKAITUN XUMUYECKUX HIEMEHTOB. 1 07.04
[TousiTHE O TPYINTIAX CXOHBIX JIEMEHTOB '
[Tepuonnueckuii 3akoH u [lepuoanueckas cucTeMa XUMHYECKUX

54 anemenToB JI. . MenpaeneeBa. [leproisl, rpynibl, MOATPYIIIIHI . 1 12.04
. . MenneneeB — y4€HBIM, IEAror U rpaXJIaHuH

55 Crpoenune atomoB. CocTaB aTOMHBIX siziep. M3oTomsl 1 14.04

56 CTpoeHHe IeKTPOHHBIX 000JI0YEK aTOMOB 3JICMCHTOB 1 19.04
[Tepuonnueckoii cucremsl J[. . Menneneena '
XapakTepucTUKa XUMHUUYECKOTO JIEMEHTA T10 €T0 TOJIOKECHHIO B

57 [Tepuoamueckoii cucreme JI. M. MenneneeBa. 3HaueHue 1 21.04
[Tepunoaudeckoro 3akoHa sl pa3BUTHS HAYKU U TIPAKTUKH.

58 DIEeKTPOOTPHUIIATEIILHOCTH AaTOMOB XUMHUYECKUX 3JIEMEHTOB 1 26.04

59 Honnas xumuyeckas CBI3b 1 28.04

60 KoBanenTHas nojsipHas XUMHUYECKasi CBSI3b 1 03.05

61 KoBanenTHas HenoJsspHas XUMUYECKask CBSI3b 1 05.05

62 CreneHb OKHCICHUS 1 10.05

63 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1 12.05

64 OKXHCIIUTEIIH ¥ BOCCTAHOBHUTEIIN 1 12.05

65 KonTtponrHas padota Ne4 o reme «CtpoeHue aToma. 1 17.05
XHUMUYECKasi CBSI3b» '

66 PesepBHblit ypok. O0600IIEHNE U CHCTeMATH3aIIHs] 3HAHUHA 1 17.05




67 Nrorosas koHTposbHAs padoTa Ne 5 3a kypc xumun § Kiiacca 1 19.05
68 PesepBHbIit ypok. O000IICHHE U CUCTEMATHU3AIIMS SHAHUIA 24.05
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHHUE 9 KJIACC

yueonuk: O.C.I'abpuensa, N.I'.OctpoymoB, C.A.CnankoB «xumus 9 kinace» Yue6. s oduieoopasosar. Yue0. 3aBeieHuii-M.:
[Ipocsemenue, 2019r

KoanuecTBo Ipumeuanue
Jlara usydyenus
Ne n/m 4acoB
Tema ypoka
Beero ITo niany ITo ®akTy

1 [Tepuonnueckuii 3akoH. [lepuoanueckas cucrema 1 03.09
XUMHYeCKHX dyeMeHToB JI. Y. Menneneesa '

9 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB XUMHUYECKUX 1 06.09
AJIEMEHTOB TIEPBBIX TPEX MEPHOJIOB '

3 Knaccudukarys 1 HOMEHKIaTypa HEOPraHUIECKUX BEIIECTB 1 10.09
Butbl XUMUYECKOW CBSI3M U TUITBI KPUCTAITHYCCKUAX

4 __ 1 13.09
penéTox

5 KonTtponbnas padorta Nel o reme «IloBTopenue u 1 17.09
yriyOleHUe 3HAaHUI OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay A
Knaccudukanus XuMu4ecKuX peakiuii Mo pa3audHbIM

6 1 20.09
MpU3HAKaM

7 [TonsiTue o ckopocTu XUMUYECKO# peakuuu. [lonstue o 1 94.09
TOMOT€HHBIX U T€TePOreHHbIX PEaKIUIX '
[TonsiTHe 0 XUMHUYECKOM paBHOBECUHU. DAKTOPBI, BIUSIOLINE

8 Ha CKOPOCTh XUMHYECKOHW PEaKIIMH U MOJIOKCHHE 1 27.09
XMUMHUYECKOTO PaBHOBECHUS

9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1 01.10
Teopus snexrponuTrueckoit auccouuranuu. CUIbHbIE U

10 1 04.10
cl1abbie AIIEKTPOJIUTHI

11 HonHble ypaBHEHMS peakuuii 1 08.10
XHUMHUYECKUE CBOWCTBA KUCIIOT U OCHOBAHUN B CBETE

12 1 11.10

Hpe,[[CTaBJ'IeHI/Iﬁ 00 3JICKTp0JIHTPI‘-ICCKOfI AUCcCoranmmn




XVMUYECKUE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00

13 . 15.10
ANEKTPOIUTUICCKON TUCCOITUAIIUU

14 [onsiTue o ruapoIu3e conen 18.10

15 OO6o01IeHre 1 cucTeMaTr3alus 3HaHU! 22.10
[TpakTaeckas padorta Ne 1. «PenieHne sKCIepUMEHTATBHBIX

16 25.10
3a/1a4»

17 KontponbHas padota Ne2 o teme «NIEeKTpOTUTHIECKAs 08.11
JFCCONMAITUs. XUMHYECKHUE PEAKITH B PACTBOPAX) '

18 OO6mrast XxapakTepUCTUKA raJOT€HOB. XMMHUUECKHE CBOMCTBA 1211
Ha MpuMepe Xjaopa

19 Xnopoojiopoa. CoistHast KHCIIOTa, XAMUYECKUE CBOWCTBA, 1511
MOJTy4eHUE, IIPUMEHEHHE

20 [Tpaktruueckast padota Ne 2 o teme «llomydenne constHOM 10.11
KHUCIIOTBI, U3y4eHHE €€ CBONCTB

21 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX peaKui, eciiu 99 11
OJIMH U3 PEareHTOB J]aH B U30bITKE '

22 OO6mras xapakTepucTuka 31eMeHTOB VIA-rpynbt 26.11

93 AnnotponHsie MoaupuKanuu cepbl. HaxoxaeHue cepol u eé 99.11
COCJIMHEHUH B NIpUpoae. XUMHUYECKHE CBOMCTBA CEPhI '
CepoBosiopo, cTpoeHue, (U3NUECKUe U XUMUYECKHE

24 N 03.12
CBOICTBa

o5 Oxcuppl cepbl. CepHast KHCIOTa, (PU3HUECKUE U XUMUYECKHE 06.12
CBOICTBa, IPUMEHEHHE
XUMUYECKUE PEaKIIUH, JIEKAIINE B OCHOBE IPOMBIIIIICHHOTO

26 croco0a MoyydeHus: CEpHON KUCIOThl. XUMUYECKOe 10.12
3arpsi3HEeHNE OKPYKAIOIEH cpeibl COeTMHEHUSIMU CEPhI

27 Brruncnenue MaccoBoil 1011 BBIX0/1a MMPOAYKTA PEaKLIUU 13.12




OOm1ast xapakTepuCTUKA A1eMEeHTOB V A-rpynibl. A30T,

28 pacmpocTpaHeHue B IPUPOJe, PU3NISCKHE U XUMHICCKUE 17.12
CBOMCTBA

29 AmMHEaK, ero GU3NIEcKnue 1 XMMUYECKHE CBOMCTBA, 20.12
MOJTy4eHHE U IPUMEHEHUE

30 [Ipaktugeckas padora Ne 3 o teme «llomydenne ammuaxa, 94,12
M3yUYEHHE €ro CBOWCTBY

31 A30THas KUCI0Ta, €€ PrU3NUecKre U XMMUYEeCKHE CBOMCTBA 27.12
Hcnonp3oBaHWe HUTPATOB | COJIEH aMMOHUS B KQUECTBE

32 MUHEpaJIbHBIX y100peHui. XUMHUYECKOe 3arpsi3HeHNe 10.01
OKpYXKarOIEeH cpebl COSUHEHUSIMH a30Ta

33 ®docdop. Oxcua pochopa (V) u pocdopnas kucioTa, 14.01
¢bu3nvecKkrne M XUMHYECKHE CBOWCTBA, TTOTy4eHHE '

34 Wcnonb3oBanue pocdaToB B KaueCTBE MUHEPATbHBIX 17 01
ynoOpeHuit. 3arpsi3HeHNE TPUPOIHON cpeabl hochaTamu '

35 Yrnepon, pacnpocTpaHeHue B mpupoje, pusndeckue u 21,01
XMUMHYECKHE CBOMCTBA
Oxcunpl yriaepoaa, ux pusndeckue U XMMHYECKHE CBOMCTRA.

36 DKOJIOTHYECKHE TIPOOIIEMBI, CBSI3aHHBIE C OKCHJIOM yTiIepojia 24.01
(V)

37 YronpHas KucioTa u e€ coiu 28.01

38 [Ipaktuueckas paborta Ne 4 o teme "llomyuenue 3101
yriaekucioro rasa. Kauectsennas peakuus Ha kKapooHaT-uOH" '

39 [TepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK 04.02
0 COEMHEHUAX Yriepoaa

40 Kpemnuuii u ero coennHeHus 07.02

41 [Ipaktnyeckas pabora Ne 5. Pemienue skcrepuMeHTaIbHbBIX 11.02

3aJ1a4d 1Mo TeMe «BakHelIe HeMeTaIbl U UX COSIUHECHUS




KonTtponsHas padota Ne3 o reme «Bakneimme HeMeTaIbl

42 1 14.02
Y UX COCTMHCHUSD
OO0mas XxapakTepuCcTHKa XUMUYIECKHX DIIEMEHTOB —
43 MeTauioB. MeTtaiuinueckast CBsI3b 1 METaJTHYeCKast 1 18.02
KpUCTAJITMYecKas pemérka. Gu3nueckue CBOMCTBA METAILIOB
44 XUMHYECKUE CBOMCTBA METAIJIOB. DJIEKTPOXUMHUYECKUHN PsijL 1 91.02
HaINPsDKCHUH METAIIIOB
O6mue cnocoOs! moy4eHus: MeTauioB. CIUIaBhl.
45 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX peaklui, eciiu 1 25.02
OJIVH U3 PEareHTOB COJICPKHUT MPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB 1 28.02
47 [Ileno4HBIe METAJLIBI 1 04.03
48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJTHS 1 07.03
49 [llerouyHO3eMeIbHBIC METAIUIBI — KAIbIHN M MarHUH 1 11.03
50 Baxneiiue coequHEHNS KaJIbIIU 1 14.03
51 O06o01enre 1 cucTeMaTru3amus 3HaHUH 1 18.03
52 JKéctkocTh BOMIBI M CLIOCOOBI €€ yCTpaHEHUS 1 21.03
[TpakTrueckas padota Ne 6 mo Teme "KECTKOCTH BOJIBI U
93 i " 1 01.04
METO/IbI €€ yCTpaHEHUS
54 ATIOMUHHI 1 04.04
55 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA 1 08.04
56 Kenezo 1 11.04
57 Oxcunpl, ruapokcu sl 1 cosn sxenesa (1) u xxenesa (111) 1 15.04
58 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1 18.04
59 [IpakTuueckas pabora Ne 7. Pemienue skcepuMeHTaTbHBIX 1 99 04
3a/a4 1o Teme «BaxHeire MeTanIbl ¥ X COCTUHEHUSD '
50 Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX PEaKIuid, ecliu 1 25 04

OJIUH U3 pCarcHTOB JIaH B M30BITKE WU COACPKUT MTPHUMECH.




Brrunciienuss MacCoBOM J0JIM BBIXOJA ITPOJAYKTA PEAKLIUU

61 O06o0011eHne U cUCcTeMaTU3alus 3HAaHUN 1 29.04
62 KonTtponsHast padota Ne4 o teme «BaxHele MeTauibl 1 1 02.05
UX COCIMHCHUS
63 BemecTBa 1 Matepualibl B IOBCEHEBHOM KU3HHU YEJIOBEKA 1 06.05
64 XUMHUYECKOE 3arps3HEHUE OKPYKAIOMICH CPeIbI 1 13.05
65 Posb XuMuu B penieHnH SKOJIOTHUECKUX TpooIeM 1 16.05
66 PesepBHbIi ypok. O000IICHNE U CUCTEMATH3AIIHS 3SHAHHA 1 16.05
67 Hrorosas koHTposbHAs padoTa Ne 5 3a kypc xumun 9 Kinacca 1 20.05
68 PesepBHEIi ypok. O00OIICHNE U CHCTEMATH3AIHS 3HAHUIA 1 23.05
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68







YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYEHUKA

» Xumus, 8 ximacc/ ['abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIInoHepHOE 0OIIECTBO
«M3narenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEPHOE
obmectBo «M3marenscTBo «IIpocBerieHne»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. I'abpuensn O. C., Bocko6oinukosa H. I1., SlmykoBa A. B. HacronpHas kHUTa yauTeNs.
Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: Jlpoda, 2021.

2. l'abpuensn O. C., AmyxoBa A. B. Tetpaap a5 1a00paTOPHBIX ONBITOB U IPAKTUYECKUX
pabor. 8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kinace». M.: JIpoda, 2022.

3. lNabpuensu, O. C. Metoanueckoe nocodue k yueonuky O. C. ['abpuensna «Xumus». 8
knacc / O. C. I'abpuenssn. — M. : [Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meroanueckoe nocobue k yueOnuky O. C. I'abpuensna «Xumus». 9
knacc / O. C. 'abpuensin. — M. : [Ipoda, 2021. — 108.

5. Xumus : rexronorudeckue kaptol k yaueOHuky O. C. 'abpuensna «Xumus. 8 kimace» :
MeTtoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosorunyeckue kaptol K yaueOHuky O. C. I'abpuensna «Xumus. 9 xknacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KonTponbHbie 1 ipoBepodHbIe paboThl K yueoHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymrakosa u ap. - M.: [Ipoda, 2022.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET
https://m.edsoo.ru/7f41837c

https://www.yaklass.ru
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