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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa Mo XMMHM Ha yYpOBHE OCHOBHOI'O 00IEero oOpa3oBaHMs COCTaBJieHA Ha OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOEHHSI OCHOBHOM 0Opa30BaTeIbHOW IPOrpaMMbl OCHOBHOT'O OOILEro
obpazoBanus, mnpeactaBieHHbIXx B PI'OC 00O, a Taxke Ha ocHOBe (emepanpbHOW pabdoueit
pOrpaMMbl BOCHHMTAHUSA M C Y4ETOM KOHUEHIMH MpernojaBaHus yueOHOro mpeamera «XUMHS» B
o0Opa3oBaTenbHBIX opranu3anusx Poccuiickoii @emeparium.

[Tporpamma 1o XuMum Aa€T NpeACTaBICHUE O LIeNAX, 00l cTparerun o0ydeHusl, BOCHUTaHUS
U pa3BUTUS OOYyYAIOMIMXCS CpEICTBAMH Y4YeOHOrO TpEeIMeTa, YCTaHaBIMBAeT 00s3aTelnbHOE
IIPEIMETHOE COZIEPKAHNE, IPEyCMATPUBAET PACIPEIEICHHUE €ro 10 KJ1accaM U CTPYKTypUPOBAaHHUE 110
paszenaMm M TeMaM MpOrpaMMbl 10 XUMHH, OIpeleiseT KOJWYECTBEHHbIE M KayeCTBEHHbIE
XapaKTePUCTUKU COJIEP)KaHUs, PEKOMEHIYEMYIO MOCIEA0BATEIbHOCTh W3YYEHUS XUMHUHU C YUYETOM
MEXIMPEAMETHBIX W BHYTPU TPEIMETHBIX CBS3€H, JIOTHUKM Y4eOHOro Tmporiecca, BO3PACTHBIX
0COOCHHOCTEH 00ydYaroIuxcsi, OnpeeiseT BO3MOKHOCTA IpeaMeTa Uil peaau3alnuu TpeOoBaHui K
pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHON IMporpaMMmbl Ha YPOBHE OCHOBHOI'O OOIIETo
o0pa3oBaHMs, a Takke TpeOOBaHUM K pe3yjbTaraM OOy4YeHMsS XMMHHM Ha YPOBHE ILieJiell H3y4yeHHs
IpeIMeTa U OCHOBHBIX BHJIOB y4€OHO-ITO3HABATEJIbHOM JESATENBHOCTH 00YYaroUIerocsi o OCBOCHHIO
y4eOHOTO COIepIKaHUsL.

3HaHME XUMUHU CIYXKUT OCHOBOH is (OPMHUPOBAaHUS MHPOBO33pEHMsI OOydarollerocs, €ro
IPEJICTABICHUA O MaTepUaJbHOM EIUHCTBE MMpA, BaXKHYIO pPOJIb UIPaloT (HOpMHUpYEMble XUMHUEH
MPEJICTABICHUS O B3aUMOIIPEBPAILIEHUSX SHEPTUU U 00 HBOJIOLMU BEHIECTB B MPHUPOJE, O MYTAX
pelieHus: To0anbHbIX MPOOJIEM YCTONYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPbEBOM, SHEPreTUUECKOH,
MUILEBON U 3KOJIOIMYeCcKOoi 6€30IacHOCTH, MPOOIIeM 3paBOOXPAHEHUSI.

N3y4yeHne xumuu:

CIOCOOCTBYET peaji3allid BO3MOXKHOCTEH JUISI CaMOpPa3BUTUS M (OPMHPOBAHUS KYJIBTYPHI
JTUYHOCTH, € 00IIel U (yHKITMOHATBLHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBILIUICHUS WU TBOPYECKUX CIIOCOOHOCTEH OOyuaroumumxcs,
HABBIKOB UX CaMOCTOSITEIbHOM y4eOHOU JesTeNbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIIEI0BATEIbCKUX
YMEHHM, He0OOXOTUMBIX KaK B MOBCEAHEBHOM )XKM3HH, TaK U B IPO(HECCUOHATILHOM NesTeNIbHOCTH;

3HaKOMUT €O CHEIU(PUKON HAyUYHOTO MBIIUICHUS, 3aKIaIbIBAET OCHOBBI LIEJIOCTHOIO B3IJIAIA Ha
€IMHCTBO TPUPOJBI U YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHMU €CTECTBEHHO-
HAY4YHOI rpaMOTHOCTU O00YyYaroIUXCs;

croco6cTByeT (POPMUPOBAHUIO LIEHHOCTHOT'O OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
NpUpPOE, K YeJIOBEKY, BHOCHT CBOW BKJIaJl B 9KOJIOTHUYECKOE 00pa30BaHNE 00yYaIOIINXCS.

JlanHble HampaBiieHUST B OOYy4YEHHH XUMHH OO€CcleuuBaloTCsi CrenuuKon colepikaHus
y4eOHOro mpeaMeTa, KOTOPBIA SBISIETCS I€Iarorudyeckd aJalTHPOBAHHBIM OTpa)KeHHEM 0a30BOU
HAyKH XMMUU Ha ONpPEeIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOrO oOOIIero oOpa3oBaHMsS OPHEHTHPOBAH Ha OCBOCHHE
00yYaromyUMHUCS CUCTEMbl TNEPBOHAYAIBHBIX TOHATUH XHMHUH, OCHOB HEOPraHMYECKOW XHMHUU U
HEKOTOPBIX OTACJIBHBIX 3HAUYMMBIX IOHATHI OPraHUYEeCKOW XUMUH.

CrpykTypa copepkaHusI IPOrpaMMbl IO XUMUH c(hopMUpoBaHa Ha OCHOBE CUCTEMHOTO MOX0/1a
Kk e€ usydeHuro. ConepikaHuEe CKIIAJbIBAETCA M3 CHUCTEMBl MOHATUH O XMUMHUYECKOM D3JIEMEHTE U
BEIIECTBE U CUCTEMBI MOHATHH 0 XUMHUYECKOH peakunu. O6e 3T CUCTEMbI CTPYKTYPHO OpPraHU30BaHbI
[0 MPHUHLMITY IOCJIEI0BAaTEIbHOTO pa3BUTHS 3HAHUH HAa OCHOBE TEOPETHUYECKUX IpEeACTaBICHUI
pa3HOrO YPOBHS:

- aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCET'O €CTECTBO3HAHMUS,



- [lepuoanueckoro 3akona JI. . MeneneeBa kak OCHOBHOTO 3aKOHA XUMUW;

- YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSA3H;

- MIpeJICTaBJICHU 00 IEKTPOIUTUYECKON TUCCOLMAIIMY BEIIECTB B PaCTBOpaXx.

Teopernueckrne 3HAHHWS pACCMAaTPUBAIOTCS HA OCHOBE OMIIMPHYECKH TIONYYEHHBIX H
OCMBICTICHHBIX (DAKTOB, Pa3BHBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBITIONHSS
GbyHKIMM OOBSICHEHHS] W MPOTHO3HPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOKHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U TIOJYYCHHS U3yJaeMbIX BEIICCTB.

OcBoeHne MporpaMMbl IO XUMHH CIIOCOOCTBYET (HOPMHUPOBAHHIO MPECTABICHUS O XUMUYECKON
COCTaBIISIOIIEH HAyYHOUW KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOMN MPUPOAbBI, IEHHOCTHOTO OTHOIICHUS
K HAyYHOMY 3HAHUIO U METOJaM TMO3HAHHS B Hayke. V3yueHne XUMUU MPOUCXOIUT C MPHUBJICUYCHUEM
3HAHUU U3 paHee U3yUeHHBIX YUeOHBIX MpeaMeToB: «OKpyx aromuii Mupy, «buonorus. 5—7 KJIaccel» U
«®Dusuka. 7 Kmace».

[Tpy ¥M3ydeHMH XUMHH MPOUCXOTUT (OPMHUPOBAHUE 3HAHMA OCHOB XUMHUYECKOW HAYKH Kak
00JacTl COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOW NEATEIbHOCTH 4YeJOBeKa M KaK OJHOTO W3
KOMITOHEHTOB MHUPOBOH KYJBTYpHI. 3a1ada yu4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHHU CHCTEMBI
XUMHUYECKUX 3HAHUA — BaKHEHIIMUX (DAKTOB, MOHSATUH, 3aKOHOB M TEOPETUUYECKUX IMOJIOKECHUH,
JOCTYIHBIX 000OIIEHUI MHPOBO33PEHUECKOrO XapaKTepa, S3bIKa HAyKH, B MPHOOIIEHUH K HayYHBIM
METOJIaM TIO3HAHUS MPH MU3yYEeHUU BEIIECTB U XUMHYECKHX peakiuil, B (OpMUPOBAHUHN U Pa3BUTUU
MO3HABATENIbHBIX YMEHHI U UX IPUMEHEHUU B y4eOHO-TO3HABATEILHON M Y4eOHO-HCCIIeI0BATEIbCKON
NeSITeIbHOCTH, OCBOCHUH TIPABMII O€30ITACHOTO OOpAIIeHHUs C BEIECTBAMH B ITOBCETHEBHOM JKU3HU.

[Ipy wW3ydYeHMM XWMHUH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs Ba)KHOE 3HAYCHHE
MpUOOpENH TaKUe IENH, KaK:

- (opMupoBaHHE WHTEIUICKTYyaJbHO PAa3BUTOH JIMYHOCTH, TOTOBOW K €aM0OOpa30BaHUIO,
COTPYJIHUYECTBY, CAaMOCTOSTEIbHOMY MPHUHITHIO PEIICHUN, CIIOCOOHOM aaamTUpOBaThcs K OBICTPO
MEHSIOLTUMCS YCIIOBUSIM JKU3HU;

- HampaBJICHHOCTh OOyYEHHsS Ha CHCTEMaTH4ecKoe MpuoOIIeHne OO0ydaroumxes K
CaMOCTOSITENIbHOM TI03HABATENFHOW NEATEIHHOCTH, HAYYHBIM METOJaM IO3HAHUS, (HOPMHUPYIOIIUM
MOTHBAIIMIO M Pa3BUTHE CTIOCOOHOCTEH K XUMUM;

- obecrneyeHre YCIOBHM, CIOCOOCTBYIOIIMX HIPHUOOpETEHHIO OOydYaroIMMUCS  ONbITa
pa3sHOOOpa3HOM JEATENBHOCTH, TO3HAHUS W CAMOINO3HAHUS, KIIOUEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHIINI), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIS PA3IUYHBIX BUIOB JACSITEIbHOCTH;

- (opmupoBanue obuiei GpyHKIIMOHAIBHOM U €CTeCTBEHHO-HAYYHOH TPAaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBACHATH W OLIGHWBATh SIBJICHHS OKPYXKAIOIIETO MHpA, HCIOJIb3ys 3HAHUS M OIBIT,
MOJTyYEHHBIC TIPU U3YUCHUH XUMUU, TPUMEHSTh UX MPHU PEIICHUH POOJIEeM B TIOBCETHEBHOW JKU3HHU U
TPYAOBOM AEATEIBbHOCTH;

- (¢opmMupoBaHUe y OOYYAOIIUXCS TYMAaHUCTHYCCKHX OTHONICHHWHA, TOHUMAaHHUS IEHHOCTH
XUMHUYECKHUX 3HAHUHU ISl BBIPAOOTKU SKOJIOTHUYECKHU 11€JIeCO00pa3HOro MoBeIeHUs B ObITY U TPYIOBOM
JESITEIbHOCTH B LIEJISIX COXPAHEHHS CBOETO 3[J0POBBS M OKPY KaIOIIEH MPUPOIHON CPEIbI;

- pa3BUTHE MOTHBAIMHM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAaMOBOCIUTAHHUIO Ha
OCHOBE YCBOEHHsI OOIIEYEeIOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduis u
HANPaBIEHHOCTHU JAIbHEHIIIETO O0YUYCHHSI.

OOmee 4mMcIO YacoB, OTBENEHHBIX I W3YyYCHHS XHMHW Ha YpPOBHE OCHOBHOTO OOIIEro
obOpasoBanusi, coctapisgeT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Heeno), B 9 kinacce — 68 yacos
(2 gaca B HEZEIIO).



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHauya/JbHbIE XUMHYECKUE TTOHATHUS

[Ipeamer xumun. Posb XuMuM B )KHU3HU YeslOBeKa. XUMUS B cUCTeMe HayK. Tesa u BellecTsa.
®duznueckre CBOMCTBA BEUIECTB. ArperarHoe cocrosiHue BemiecTB. [loHsATHE O MeToaax MO3HAaHUS B
xumud. YucTeie BemecTBa 1 cMecu. CrocoObl pa3ielieHus] CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JeMeHThl. CHMBOJIBI XUMHUYECKUX 3JIeMeHTOB. [IpocThie u
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckas ¢opmyia. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JE€MEHTOB. 3aKOH IOCTOSHCTBA
cocrtaBa BeuecTB. OTHOCHUTENbHAs aTOMHas Macca. OTHOcUTENbHASI MOJIEKYJIsipHast Macca. MaccoBast
JI0JIs1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUU.

KonuuectBo BemiectBa. Monb. MonsipHas Macca. B3auMOCBsI3b KOJIMYECTBA, MAacChl M 4YUCIA
CTPYKTYPHBIX €IUHHUII BeliecTBa. Pacu€Tsl mo popmynamMm XUMHUYECKUX COCTUHEHHI.

®u3nuecKre U XUMUYECKUE SBJICHUsI. XUMHUUECKasi peaklus U e€ Mpu3Haku. 3aKOH COXPAHEHUS
Macchl BeUIECTB. XUMHUYECKHE ypaBHeHHs. Kiaccudukaius XUMHUYECKUX peakiuil (CoeauHeHus,
pa3NoXKeHHUsl, 3aMelIeHusI, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XUMHYECKOW TNOCyAOH, MpaBuiamMu paboTel B Jjaboparopur U mOpuéMaMu
oOpareHus ¢ J1abopaTopHbIM 000PYIOBAaHUEM, U3YyUCHHE U OMHCaHNe (PU3UIECKUX CBOKMCTB 00pa3IioB
HEOPraHUYECKUX BEIeCTB, HaOmroAeHne (u3nueckux (IJIaBJI€HHE BOCKA, TasHUE JbJla, pacTUpaHUE
caxapa B CTyNKe, KUIIEHUE U KOHJACHCAllMs BOJbl) U XUMHUYECKHUX (TOpEHHE CBEYH, IMpPOKaJMBaHHUE
MEIHOM MPOBOJIOKH, B3aWMOJICHCTBHE Mella C KHUCJIOTOM) sIBIICHHMH, HaOJIOJeHWEe U OIHCaHME
MPU3HAKOB MPOTEKAHUS XUMUYECKHX peakuuid (pas3ioKeHue caxapa, B3aUMOJIECUCTBHE CEpHOMN
KHCJIOTHI C XJIOpUAOM Oapus, pasnoxenue ruapokcuaa menu (II) mpu narpeBanuu, B3anMopencTBre
xkenesza ¢ pactBopom cost menu (1), n3ydenne criocoboB pas3encHusi CMECEii: ¢ TOMOIIBIO MarHUTA,
¢bunbTpoBaHME, BBIMApUBaHHUE, AUCTWUIALMSA, XpoMaTorpadus, MpoOBEAEHHE OYUCTKU IOBApPEHHOM
COJIM, HAOJIIOJICHWE M OIHMCAHUE pe3yJIbTaTOB IIPOBEJIEHUS OIbITAa, WUIIOCTPUPYIOLIEr0 3aKOH
COXPaHEHHUS MACChI, CO3aHNE MOJIeTIC MOJIEKY (IIapOCTEPIKHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razoB. CocraB Bo3ayxa. Kucmopongy — 37I€MEHT M IPOCTOE BELIECTBO.
Haxoxxnenue kuciopoja B mpHupojie, (U3NYECKHe M XUMHUYECKUE CBOMCTBA (pEakUMu TOPEHHS).
Oxcunpl.  Ilpumenenne kucinopona. CrocoObl TONMy4eHHS KHCIOpoJa B J1a0OpaTopuu |
NpOMBIIIICHHOCTH. KpyroBopoTr kuciopona B mnpupone. O30H — amuioTporHas MOIUGPUKAIHS
KHCIIOPOJa.

TeroBoit  3p¢deKkT XUMHUYECKOM peakiud, TEePMOXUMUYECKUE YpaBHEHMs, 0JK30- U
SHAOTEPMUYECKUE peaKuu. TOMINBO: Yrojib U METaH. 3arpsi3HEHNE BO3/lyXa, YCUIIEHUE TAPHUKOBOIO
saddekra, pa3pylieHne 030HOBOTO CIOsL.

Bonopon — snemMeHT U npoctoe BemiecTBo. HaxoxaeHue Bogopoja B npupoje, Gpuzndeckue u
XMMUYECKHUE CBOWCTBA, IPUMEHEHHE, CIIOCO0b! nomydeHus. Kuciaotsl u conu.

Mounsipablit 00bEM ra30B. PacyéThl Mo XMMUYECKUM ypaBHEHUSIM.

®dusnueckue CcBoMCTBA BoAbl. Boma kak pactBoputenb. PactBopel. HacelmieHHble u
HEHACBHIIIIEHHbIE PacTBOPHI. PacTBOprMOCTh BemiecTB B Boje. MaccoBast 101l BEIIECTBAa B pacTBOPE.
Xumudeckue cBoricTBa Boabl. OcHOBaHms. Poiib pacTBOPOB B MpUpPOAE€ M B JKU3HU YEJIOBEKa.
KpyroBopot Boabl B ipupoe. 3arpsa3HeHue NpupoaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.



Knaccudukanuss Heopranudecknx coeauHenmit. Oxcuapl. Kiaccudukanus — OKCHIIOB:
cosieoOpa3yroniiue (OCHOBHBIE, KHCIOTHBIE, aM(oTepHbIe) M HecosieoOpasyromme. Homenkiarypa
OKCHI0B. PU3NYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lomyuenue okCcuaos.

OcHoBanns. Krnaccubukamuss OCHOBaHWH: IMETOYM W HEPACTBOPHMBIC  OCHOBAHUSA.
Homenknatypa ocHoBanuil. ®dusnueckue uW XUMHYECKHE CBOWCTBA OCHOBaHuHU. [lomydenue
OCHOBaHMM.

Kucnotel. Knaccudpukanus xucnor. Homenknarypa kucior. Puznyeckue U XUMHYECKUE
cBoiicTBa kucnot. Psan akruBHoctu metauioB H. H. bekerosa. I[losmyyenue Kucior.

Comu. Homenkunarypa coneil. @u3nuecknue 1 XUMHUYeECKUe cBoMcTBa coiell. [lomyuenue conei.

I'eneTnyeckas CBs3b MEXKY KJIACCAMHM HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpe/AesieHHe COAepKaHHUA KHUCIOpoJa B BO3JAyXe, MOJy4yeHHe, coOupaHue,
pacrno3HaBaHME€ U HW3Y4YEHHE CBOMCTB KHCJIOpOJa, HAOMIOIEHUE B3aUMOJEHCTBUS BEIIECTB C
KHUCJIOPOJIOM W YCIIOBUSI BO3HMKHOBEHHS M TpPEKpalleHus TopeHus (Tmoxapa), O3HaAKOMIIEHHE C
oOpa3laMu OKCHJIOB M OMNHMCAHHE UX CBOMCTB, MOJIy4eHHE, COOMpaHue, pacrio3HaBaHUE U H3YyUEHHE
CBOMCTB BojJopoAa (ropenue), B3aumojenctBue Bomopojga ¢ okcuaoMm wenud (II) (Bo3moxkHO
UCTIONB30BAaHUE BHUCOMATEpUaIoB), HAOMIOJEHHE OO0pa3lOB BEMIECTB KOJIMYECTBOM 1 MOIb,
UCCIIeIOBaHHE OCOOCHHOCTEH PacTBOPEHUS BEILECTB C PA3IUYHON PAaCTBOPUMOCTBIO, TIPUTOTOBJICHUE
pacTBOPOB € OMNPEACIEHHON MacCOBOW JOJIEM PAaCTBOPEHHOIO BELIECTBA, B3aAUMOJECHCTBHE BOJBI C
MeTayutlaMu (HaTpHeM M KajbliieM) (BO3MOXXHO HCIOJb30BaHUE BHICOMATEPHAJIOB), MCCIIECIOBAHHE
00pa3l0B HEOPraHMYECKUX BEIIECTB pa3UYHbIX KJIAccoB, HAOJIOJeHHE W3MEHEHHUS OKpacKu
WHAMKATOPOB B pacTBOpax KHUCIOT W IIeNoYel, u3yueHue B3ammopeictBus okcuaa menu (II) c
pacTBOPOM CEpHOM KHCJIOTHI, KHUCJIOT C METaulaMM, pPEAKUUNA HEUTpaau3aluu, MOJIyYeHUe
HEpPacCTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOTO MeETajula APYrMM U3 PAcTBOpa COJM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 33/a4 10 Teme «BaxkHeilne Ki1acchl HEOPraHUYECKUX COCAMHEHUID.

Hepuonnyeckunii 3akoH u Ilepuoamyeckass cucremMa xumu4yeckux 3jemenros /. H.
MenpeseeBa. Crtpoenne aTromoB. XuMH4YecKkasi CBsi3b. OKHCIMTE/JbHO-BOCCTAHOBHMTEJbHbIE
peakuumn

[TepBbie TIOMBITKM KiacCU(DHUKAIMA XUMHUYECKHX d3JeMEHTOB. [loHsATHE O Tpymmax CXOIHBIX
AIIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbIE METAIIbl, TaJOTE€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIE OKCHUJIBI U THIPOKCHIBI.

Ilepnonnueckuii 3akoH. [lepuoanueckas cucreMa xumuueckux snemeHtos 1. 1. Menneneesa.
KopoTtkonepuonnas u jymmHHoniepuoanas Gopmsl Ileproanyueckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB
. U. Menneneesa. I[lepuoasl m rpynnbel. DHU3MYECKUH CMBICH IMOPSAIKOBOIO HOMEPA, HOMEPOB
[IEPHO/1a U IPYIIIBI DJIEMEHTA.

Ctpoenne atomoB. CocTtaB aroMHbIX siiep. M3otomnbl. DiekTpoHbl. CTpOEHUE AIEKTPOHHBIX
000s0uek aToMoB mepBbIX 20 xuMuueckux anemMeHToB [lepuoamdeckoit cucremsl J[. Y. Menneneena.
XapakTepucTuka XMMHYECKOTO 3JIeMeHTa Mo ero mnoisioxkeHuto B llepuommyeckoit cucreme [l. W.
Menneneena.

3aKOHOMEPHOCTU H3MEHEHUS pajnyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAUIMYECKHX U
HEMETaJUIMYE€CKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproguueckoit cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB JJIs
pa3BuTHs Hayku U npakTtuku. 1. 1. MenaeneeB — y4€HbIN U TpakIaHMH.

Xumunyeckas cBsa3b. KoBasieHTHast (MOJsipHAst U HEMOJSIPHASL) CBS3b. DJIEKTPOOTPHUIATEILHOCTD
XUMUYECKUX AJIEMEHTOB. lOHHAs CBS3b.



Crenenp okucneHus. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. lIporeccsl okuciaeHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3yuyeHre oOpa3loB BEIIECTB METAIJIOB U HEMETAUIOB, B3aUMOAEHCTBUE THAPOKCHIA IIMHKA C
pacTBOpaMM KHCIJIOT W LIENOYEH, ITPOBEACHHUE ONBITOB, MWILUTFOCTPUPYIOIIUX MPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTEINILHBIX peakiii (TopeHue, peakliuu pa3iokKeHus, COeIUHEHNS).

Mesicnpeomemmuunie céa3u

Peanusamus MeXIpeIMeTHBIX CBsI3€d MPU MU3YyUYEHUH XUMHH B 8 KJIaCCE OCYIIECTBIIAETCS Yepe3
UCTIOJIb30BaHUE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHATHHM, TaKk M TOHATHH, SBIISIOLIMXCS
CHUCTEMHBIMU IS OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKIIA.

OOmue ecTecTBEHHO-HAYYHbIC IMOHATHUS: HAYYHBIH (DakT, TUMOTE3a, TEOPHs, 3aKOH, aHAIU3,
CHHTE3, KiacCU(UKaLus, IEPUOJUUHOCTb, HAOIIOIEHHE, SKCIIEPUMEHT, MOJESIIMPOBaHE, U3MEPEHUE,
MO/IEJIb, SIBJIICHHE.

®usuka: Marepus, aroM, DSJEKTPOH, IPOTOH, HEWUTPOH, MOH, HYKIHJ, HW30TOIBI,
PalMOaKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUH 3aps, BELIECTBO, TeNO, 00bEM, arperaTHoe COCTOSHUE
BEIIECTBA, ra3, pu3nyeckre BeIMYUHbI, €MHULIBI H3MEPEHUs, KOCMOC, TIaHeThI, 3BE3/1bl, CoHIIe.

buonorust: porocunres, npixanue, 6uochepa.

['eorpadums: atmocdepa, rumpocdepa, MHUHEpAIbl, TOPHBIE MOPOJBI, TOJE3HBIE HCKOIAaeMBbIe,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BeurecTBo M XMMHYECKas peakuust

Ilepuoanueckuit 3akoH. Ilepuoanueckas cucrema xumuuyeckux anemeHtoB J[. M. Menneneesa.
CrpoeHne atomMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XMMHUYECKHMX JJIEMEHTOB IEPBBIX TPEX
NIEPUOJIOB, Kalus, KaJIbLMsI M HMX COCAWHEHUM B COOTBETCTBUM C IIOJIOKEHHEM 3SJIEMEHTOB B
Ilepuonnueckoi cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUABl XUMUYECKOW CBs3M. THUIBI KPUCTAIIMYECKHX PELIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUINYECKON PEIIETKU U BUJIA XMMUYECKOU CBSI3H.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHNYECKUX BELECTB. XMMHUUYECKHE CBOMCTBA BEILECTB,
OTHOCAIIMXCSA K pa3IW4yHbIM KJIACCAM HEOPraHMYECKUX COCIUHEHUM, TEeHETHYecKass CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccugpukanus XUMHUUECKHMX peakuMid MO pa3InyHbIM INpHU3HaKaMm ([0 YHUCIy U COCTaBy
YUYaCTBYIOLIMX B PEaKIMH BELIECTB, MO TEIUIOBOMY 3((}eKTy, Mo M3MEHEHUIO CTETEeHEH OKUCIIeHUs
XUMUYECKHUX 3JIEMEHTOB, 10 0OpPaTUMOCTH, MO YYAaCTHIO KaTajau3aTopa). DK30- U dHIOTEPMUYECKHE
peaKkIuu, TepPMOXUMHUYECKUE YPABHEHMUS.

[TonsaTHE O CKOpOCTH XHMHUYEeCKOH peakiuu. [loHstHe 00 0OpaTUMBIX W HEOOpPATHMBIX
XUMHUYECKHX peakuusax. [[oHATHE O TOMOreHHBIX M reTeporeHHbIX peakuusax. [lonsaTue o karamuse.
[lonsiTHE 0 XMMHYECKOM paBHOBECUU. PaKTOpHI, BIUSAIOIMIME HA CKOPOCTh XMMHUYECKON PEaKUUU H
MI0JIO’KEHNE XUMHUYECKOTO PABHOBECHS.

OKHUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMHU,  JJEKTPOHHBIM  OalaHC  OKHUCIMUTENbHO-
BOCCTAaHOBUTENIbHOH peakiuu. CocTaBleHNE YPaBHEHUHM OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIX pEaKLUi
C MCIIOJIb30BaHUEM METO/1a HJIEKTPOHHOTO OanaHca.

Teopust 3JIEKTPOTUTHUECKON JUCCOLMAIMHM. OJIEKTPOJIUTBI U HEINEKTposuThl. KaTtuonsl,
aHUOHBI. MeXaHN3M JUCCOLMAIMM BELIECTB C Pa3IMYHBIMU BHJAMU XUMUYeCcKOW cBs3U. CTeneHb
nucconanuy. CUIbHbBIE U CI1a0ble 2JIEKTPOJIUTHI.

Peakunuu unoHHOro oOMeHa. YClOBUS NPOTEKaHHsI pEaKIUil MOHHOTO OOMEHa, IOJHbIE U
COKpalEHHBIE HOHHBIE ypaBHEHHs peakuuil. CBONCTBAa KHUCIOT, OCHOBAHMHW UM COJEH B CBETE



NpeCTaBICHUN 00 AIIEKTPONIMTHUECKON Aucconnanuy. KauecTBeHHble peaknu Ha HOHBI. [ToHsATHE O
TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenn:

O3HAKOMJIEHHE C MOJEIISIMU KPUCTAJUINYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJIOB
U HeMmeTauioB (rpadgura ¥ anmasza), CIOXKHBIX BeUIECTB (XJopuJa HaTpus), HCCIeT0BaHUE
3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakiy OT BO3AECUCTBUS pa3IM4HbIX (DAaKTOPOB, UCCIIETOBAHHE
3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, Ipolecca AUCCOLMALMKM KUCIOT, IIeJoued U cosied
(BO3MOYKHO HCIIOJIb30BAHHUE BHJIEO MATEPUAVIOB), MPOBEACHNUE ONBITOB, WUIFOCTPUPYIOIUX MPU3HAKU
NPOTEKAaHUs peakluii HOHHOro oOMeHa (00pa3oBaHME OcajKa, BbIJENCHHE ra3a, 0Opa3oBaHUE BOJbI),
OMBITOB, WJUIIOCTPUPYIOLUIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (TopeHue,
peakiuu pasjoKEHUs, COEIMHEHUs), pPACIIO3HABAaHWE HEOPraHMYECKUX BEIIECTB C IOMOIIBIO
Ka4eCTBEHHBIX PEAKLUI Ha HOHBI, PEIICHHE HKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTa/ibl 4 X coeIUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEHH
okucineHusa. CrtpoeHue U (U3NYECKHE CBOMCTBAa MPOCTHIX BEIIECTB — TaJOreHOB. XHMHUYECKHE
CBOIiCTBa Ha IpuMepe xjopa (B3aUMOJAEHCTBHE C METAUIaMM, HEMETaUlaMH, LIEJIOYaMH).
Xnoposogopona. ConsiHast KMCII0Ta, XMMHUYECKHE CBOMCTBA, NOJIy4eHNE, IpUMEHeHue. JlelicTBue xiopa
U XJIOPOBOJOPO/1a HAa OPTaHU3M YesloBeKa. BaxkHeilre XIopuabpl U X HaX0XKI€HHUE B IPUPO/IE.

O6mass xapaktepuctuka d31eMeHTOB VIA-rpynmel.  OCOOEHHOCTHM  CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTeNeH! oKucieHus. CTpoeHue U (pru3ndeckue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOpOa
U cepbl. AJUIOTpOrnHbIE MOAW(PHUKAIMK KHCIOPOJa U CEepbl. XWMHUYECKHE CBOWCTBAa CEpHI.
CepoBoniopoJi, cTpoeHue, pu3nuecKkue U XUMHUecKue cBoiicTBa. OKCHIBI Cepbl KaK MpeICTaBUTEIH
KHUCIOTHBIX OKcuaoB. CepHas KucioTa, (QHU3MUECKMEe U XMMUYECKHe CBoilcTBa (oOmme Kak
NpeACTaBUTENs Kijacca KUCIOT M cnenuduyeckne). XUMHUYECKHE PEAKIMH, JIeXKAIlIHMe B OCHOBE
IPOMBIIIJICHHOTO CIIOC00a MoyuyeHHs cepHOM kucaoThl. [Ipumenenne cepHoit kucnotsl. Coiu cepHoit
KHCJIOThI, KaueCTBEHHAs peakius Ha cyibdar-uoH. HaxoxaeHue cepbl U €€ coelMHEHUI B IPUPOJE.
XVWMHYECKOE 3arpsi3HEHUE OKpY)KAIOIIEH Cpelpl COEIMHEHUSIMU Cepbl (KHUCIOTHBIE JOKIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPel0TBPAILEHHS.

OOmass  xapakTepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOECHHS  aTOMOB,
XapaKkTepHble CTENEHU OKUCIEHHs. A30T, pacCIpOCTpaHEHUE B MPHUPOJE, PU3NUECKUE U XUMUYECKHE
cBoiictBa. KpyroBopor a3ora B mpupone. AMMHUak, ero (usuyeckue M XMMHUYECKHE CBOWCTBA,
nojy4yeHue u npumeHenue. Comu aMMOHHS, UX (PU3HUECKUE M XUMHUECKUE CBOWCTBA, NMPHUMEHEHHE.
KadecTBeHHast peakuusi Ha HOHbI aMMOHHs. A30THas KUCIOTa, €€ MoylyueHue, (pusnueckue u
XMMHAYECKHE CBoOWcTBa (0OmMe Kak NpeACTaBUTENs Kilacca KHCIOT | crenuduyeckue).
Hcnonp30BaHuEe HUTPATOB M COJEM aMMOHHSA B KaueCTBE MMHEPAJIbHBIX YJOOpeHHH. XMMHUYECKOE
3arpsi3HEHHE OKPY’KaIoIIeH cpellbl COeAMHEHUSIMH a30Ta (KUCIIOTHBIE J0XKIH, 3arpsi3HEHHE BO3]yXa,
nouBbl U BOJOEMOB). Docdop, amtoTponHsle Moaudukanyu (ocdopa, puznyeckue U XUMUUYECKHE
coiictBa. Oxcug ¢ocdopa (V) u ¢dochopHas kuciora, ¢u3MUeckue M XUMHUUYECKHE CBOMCTBa,
nony4enue. McnonszoBanue ¢pocdaroB B KauecTBe MUHEPAIBHBIX YA0OPEHHH.

OOmas  xapaktepucTuka 3i1eMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKkTepHbIE CTENEHU OKHUCICHHA. YTIEpoJ, aIOTPONHbIE MOIU(HUKAIMU, PacIpOCTpPAaHEHHE B
npupoze, (uznyeckne W XUMHYECKHE CBOHCTBA. AzcopOmms. KpyroBopoT yriepoma B mpHpone.
Oxcunpl yriepona, ux (pu3nyecKkrMe M XMMHUYECKHE CBOMCTBA, JIEHCTBHE Ha JKUBBIE OPraHU3MBI,
NOJy4YeHUe U TpUMEHEHHe. ODKOJOrMYecKue NpoOseMbl, CBs3aHHbIE ¢ okcuaoM yriepoaa (IV),
TUIOTE3a M100aJIbHOTO MOTEIJICHHS KJIMMaTa, MapHUKOBBINA 3(p@exT. YronbHas KUCIOTa U €€ COMH, UX
¢u3nueckue M XMMHUYECKUE CBOICTBa, MoylyueHHMEe M HpuMeHeHHe. KauecTBeHHas peakius Ha



KapOOHaT-MOHBI. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAMIUHE, MPOMBIIIEHHOCTH M CEJIbCKOM
XO35HCTBE.

ITepBoHavasibHbIE OHATHSA 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHMSIX yriiepoja (MeTaH,
3TaH, OJTWJEH, aleTUJIEeH, JTaHoJ, IJIMLIEpUH, YKCyCcHas Kuciora). I[IpupoaHble HMCTOYHHMKH
YTIEBOIOPOAOB (yroiib, IPUPOIHBIA ra3, HEPTh), MPOAYKTH UX MepepadboTku (OEH3MH), UX pOJb B
OBbITY ¥ TPOMBILIIEHHOCTH. [ToHATHE 0 OMOJIOrMYECKH BayKHBIX BELIECTBAX: KUPaX, OeIKax, yriieBoaax
— M HX pOJM B XHU3HM 4YeloBeka. MarepHaabHOE €IMHCTBO OPraHMYECKUX W HEOPraHWYECKHX
COCIMHECHUM.

KpemHuii, ero ¢pusznyeckre 1 XMMHYECKHE CBOMCTBA, MoylydeHHe U nmpuMeHeHue. CoeTuHeHus
KkpemMHus B mpupone. OOume npexacrabieHus o0 okcunae kpemHus (IV) m kpemMHHEBOW KuCIOTE.
Cunukatel, UX UCIOJIB30BAaHUE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHelIne CTpOUTENbHbIE MaTepHaIb:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. I[IpoGiembl 0e30macHOTr0  MCIOIb30BAHMS
CTPOUTENbHBIX MAaTEPUAJIOB B TOBCEAHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

u3yueHre oOpa3loB HEOPraHMYECKUX BELIECTB, CBOWCTB COJISHOM KHCJIOTHI, MpOBEJICHHE
Ka4eCTBEHHBIX pEaKIUil Ha XJIOPHI-MOHBl W HAOIMIOACHUWE MPU3HAKOB WX MPOTEKAHUS, OIIBITHI,
oTpakaromue (QHU3MUECKUe W XUMHUYCCKHE CBOMCTBA TaJloreHOB M HUX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUATIOB), O3HAKOMJIEHME C O00pa3llaMu XJIOpPHAOB (TaJlOr€HUA0B),
O3HaKOMJIEHHE ¢ oOpasmamMu ceppl M €€ COECOUHEHMSIMH (BO3MOXHO  HCIOJIb30BaHUE
BHJICOMATEpPHAJIOB),  HaONIOJeHWE  TMporecca  OoOyryIMBaHUS ~ caxapa  IOA  JICWCTBHEM
KOHIICHTPUPOBAHHOM CEpHOM KHCIOTHI, M3yYeHHE XHUMHUYECKHMX CBONCTB pa30aBiIeHHOW CEpHOM
KHCJIOTHI, TMPOBEJCHHE KadeCTBEHHOW peakUuu Ha cyib(aT-uOH M HAOIIOACHUE TNpU3HaKa eé
NPOTEKAHUS, O3HAKOMJIEHHE ¢ (PU3NYECKUMHU CBOWCTBaAMM a3oTa, ¢ocdopa M HX COEAUHEHHH
(BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEpHANIOB), OOpazlaMu a30THBIX U (PochOpHBIX ynoOpeHuil,
NoJy4eHue, coOupaHue, pacrio3HaBaHUE W M3YUYEHHUE CBOMCTB aMMHaka, MPOBEACHUE KauyeCTBEHHBIX
peaxnuii Ha HOH aMMOHHS H QochaT-HOH M M3YUYCHHE MPHU3HAKOB UX TMPOTEKaHUs, B3aUMOJEHCTBHE
KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MeAbl0 (BO3MOYKHO MCIIOJIb30BAaHME BUAEOMATEPUATIOB),
U3yueHHe MOJeNeld KpUCTANIMYECKUX peIEToK anmasa, rpaguta, (yjuiepeHa, O3HAKOMIIEHHE C
MPOLECCOM  aJCOpOLMU  pPACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YINIEM U  YCTPOMCTBOM
NpOTUBOIa3a, IOJyuyeHHe, cOoOMpaHue, paclHo3HaBaHUE U H3yYEHHE CBOWCTB YIJIEKHCIOrO rasa,
IPOBE/ICHUE KadeCTBEHHBIX pPEaKLUMH Ha KapOOHAT M CHJIMKAT-HOHBI W H3y4YE€HHE MPHU3HAKOB MX
IIPOTEKAHUs, O3HAKOMJIEHME C  MPOAYKIMEW  CHWJIMKaTHOM  IPOMBIIUIEHHOCTH,  pEIICHUE
HKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BakHelre HeMeTalIbl ¥ UX COETUHEHUS.

MetaJuibl M MX COeIMHEHUSA

OO0mmas XxapakTepUCTHKAa XMMHUYECKHUX AJIEMEHTOB — METAJVIOB HA OCHOBAHUU UX IMOJOXEHUS B
[Tepuoanueckoil cucteme xumuueckux snemeHToB J[. . MenaeneeBa u ctpoeHusi aroMoB. CTpoeHue
MeTaJlJIOB. MeTayinyeckasi CBSI3b U METAINIMYECKasi KPUCTAJUIMYECKask pelI€Tka. DINeKTPOXUMUYECKUI
psn HampsbkeHM MertamioB. dusznyeckre M XMMUYECKHE CBOMCTBa MeraimioB. OOmme crnocoObl
NoJgy4yeHus: MeTayioB. [IoHATHE 0 KOPPO3UU METAIUIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH.
CrunaBsl (CTalip, YyTyH, TIOPATIOMUHIM, OpOH3a) M UX MIPUMEHEHHE B OBITY M MIPOMBIIICHHOCTH.

[Ilenounsle MeTamuibl: nojoxeHue B Ilepuoanueckoit cucreme xummdeckux ayemeHTos [I. M.
MenneneeBa, CTpo€HHE WX aTOMOB, HaXOXKIEHHE B mpupoje. Pu3ndyeckue U XUMUYECKUE CBOMCTBA
(Ha mpumepe Hatpus M Kanus). OKCHABI M THAPOKCUABI HATpUS U Kanus. [IprMeHeHue MenoYHbIX
METAJUIOB U UX COEIUHEHUN.

[[{erouHO3eMeNbHBIE METAJUIBI MarHUil M KalbUui: nosiokeHue B llepumonnmueckoit cucreme
xuMudeckux siemeHToB JI. M. MenneneeBa, cTpoeHME HX aTOMOB, HAaXOXAEHUE B IPHUPOJIE.



®u3nuecKue 1 XMMUYECKHE CBOMCTBAa MarHusl M Kayblivsl. BaxkHeilmme coeguHeHUs Kaablus (OKCUJ,
TUAPOKCH, coiin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AmomuHuil: nonoxeHue B Ilepuoguueckoil cucteme XuMudeckux diemeHtoB [l .
MenneneeBa, CTpOe€HHE aTOMa, HaxoXXKAeHUE B mpupoje. DPu3nuecKkne M XUMHUYECKHUE CBOMCTBA
amroMUHMSI. AMGOTEpPHBIE CBOMCTBA OKCH/IA ¥ THUIPOKCHUA AITFOMUHUS.

Keneso: nonoxxenne B Ilepuoanueckoil cucreme xumuueckux sneMeHToB [[. . Menneneesa,
CTPOEHHE aToMa, HaXOXkJeHHE B npupoje. Ouznyeckue U XMMUYECKHUE CBOMCTBa xkene3a. OKCUpbl,
ruapokcuibl ¥ conu xenesa (11) u sxenesa (III), ux cocras, cBoOlCcTBa U MOTyUYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C OOpasllaMM METAJUIOB M CIUIABOB, MX (DU3WYECKUMH CBOMCTBAMHU, U3yUCHUE
pe3yIabTaTOB KOPPO3UHM METALIOB (BO3MOXHO HCIOJB30BaHUE BUEOMATEPHUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHJIA KAJIbLIMSA U HATPHUs C BOAOW (BO3MOXHO MCIOJB30BAaHUE BUAEOMATEPUATIOB),
WCCJICIOBAaHUE CBOWCTB JKECTKOM BOJIBI, TIpOllecca TOPEHHUS >Kele3a B KHUCIopojae (BO3MOKHO
UCTIONB30BAaHUE BUAECOMATEpUATIOB), TPU3HAKOB MPOTEKAHMS KAueCTBEHHBIX peaKIHWi Ha WOHBIL:
MarHusi, KajubIlus, aTlOMUHMS, IMHKa, xkene3a (11) u sxenesa (III), menu (I1), HaGmr0eHUE M OTTHICAHHE
MPOLIECCOB OKpAIIMBAHUS IJIAMEHM MOHAMHU HATpUs, KA U KaJlblUs (BO3MOXXHO MCIOJIb30BAHHE
BUJICOMATEPHAJIOB), HCCIeN0BaHHEe aM(OTEPHBIX CBONCTB THUIAPOKCHIA ATOMHUHUS W THUIPOKCHUIA
[IMHKA, pEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaskHeilie MeTauibl U UX COSTUHEHUS.

XuMHus M OKpYKaLIas cpeaa

BemectBa n maTepuasnbl B IOBCEIHEBHOW HU3HM 4elloBeKa. be3onmacHoe HCIOIb30BaHUE
BEIIIECTB U XUMUYECKUX PEaKIuii B ObITy. [1epBast moMoIpb Mpu XUMHUYIECKUX 0XKOTaX U OTPABIICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpy’KawIled cpensl (TpeaenbHas IOMyCTHMas KOHIIEHTPALUS
Beniects, nanee — [1/IK). Pons XxuMuu B pemieHH# 3KOJIOTHYECKUX TPOOIIEeM.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pa3IoB MaTepralioB (CTEKIIO, CIIABbl METAILJIOB, TOJIMMEPHBIE MAaTEPHUAIIBI).

Meswcnpedmemnnie ceasu

Peanuzanus MeXnpeIMeTHBIX CBsI3ed NP U3YyUYEHUU XUMHUHU B 9 KJlacce OCYIIECTBIISIETCS Yepes
UCIIOJb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX TOHATUH, TaK M MOHSITHHA, SBJISIOIIMXCS
CHUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHATHSA: HAay4YHBIM (akT, TUMOTe3a, 3aKOH, TEOpHs, aHalu3,
CUHTE3, KJIacCHU(PHUKAIUS, TEPUOAUYHOCTh, HAONIOIEHUE, IKCIEPUMEHT, MOJICTUPOBaHUE, U3MEPEHUE,
MOJIeJIb, SIBIICHUE, ITAPHUKOBBINA 3 (HEKT, TEXHOIOTHSI, MATEPUAJIBL.

®dusnka: Mmarepus, aroM, DOJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJI, HU30TOMbI,
PaauoOaKTUBHOCTh, MOJIEKYJIA, JCKTPUUECKUN 3apsijl, TPOBOJHUKH, MOJIYIMPOBOIHUKH, TUIICKTPUKH,
(OTORIIEMEHT, BEIIECTBO, TENO, OO0BEM, arperaTHoe COCTOSHUE BEIIECTBA, Tra3, pacTBOp,
pPacTBOPUMOCTh, KpUCTAJUIMUECKAsl PEeIIETKA, CIUIaBbl, (PU3MYECKUE BETUYMHBI, €IUHUIBI U3MEPEHUS,
KOCMHUYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJTHIIE.

buonorusi: orocunres, apbixanue, Ouochepa, HIKOCHCTEMa, MHHEpATbHbIE YIOOPEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, runpocdepa, MUHEpaAbl, TOPHBIE MOPOJBI, TOJE3HbIE HCKOMAaEeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOTI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS MTPOrPaMMbl OCHOBHOTO 00IIIero 00pa3oBaHUs JOCTUTAIOTCA
B X0/i¢ OOy4YeHUs] XUMUHU B €IMHCTBE Y4eOHOIl M BOCIHUTATENIbHOIN JESATENbHOCTH B COOTBETCTBUU C
TPaJULIMOHHBIMU POCCUHCKMMH COLUOKYJBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
OPUHATBIMEU B OOLIECTBE MpaBWJIaMH ¥ HOPMAaMU IIOBEIEHUS U CHOCOOCTBYIOT IpoLeccaM
CaMOIIO3HAHUs, CAMOPAa3BUTHUS U COLMAIM3AIMH 00yYarOIIHUXCs.

JIn4aHOCTHBIE pe3ysbTaThl OTPAXKarOT TOTOBHOCTh 00YYaIOIUXCSI pyKOBOJACTBOBATHCS CUCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OpPUEHTAIMM M paclIMpeHUe OMbITa JAEITEIbHOCTH Ha €€ OCHOBE, B TOM
YHCJIE B YaCTH!

1) naTpuoTH4YecKOro BOCIUTAHUA:

LIEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACNI/[IMIO, TIOHMMaHMA 3HAUCHWs XUMHUYECKOM HayKd B IKH3HHM COBPEMEHHOIro OOIIecTBa,
CHOCOOHOCTH BIIQAETh JOCTOBEPHOM HH(pOpManMeldl O NEepeAOBbIX JJOCTHKEHHUAX M OTKPBITUAX
MHUPOBOH U OTE€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTU B HAyUYHBIX 3HAHUSIX 00 YCTpOHCTBE MUpa U
00I1IeCTBA;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

NPEJCTaBICHUS O COLMAJIbHBIX HOpMax U IMpaBWIax MEXKIUYHOCTHBIX OTHOIIEHUN B
KOJUIEKTUBE, KOMMYHHMKATHMBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  MOJE3HOW, y4eOHO-
HCCJIEIOBATENLCKOM, TBOPUYECKOM M APYrUX BHJAX JESATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOMN
COBMECTHOHM JICSITENbHOCTH TPH BBIOJHEHUH Y4YEOHBIX, IO3HABATENbHBIX 3a]a4, BbIMOJIHEHUH
XMUMUYECKUX JKCIEPUMEHTOB, CO3/aHMHM Y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMONOHUMAHMIO U
B3aMMOIIOMOIIH B TPOLIECCE ITON YUeOHOH NesTETLHOCTH, TOTOBHOCTH OIICHWBATh CBOE MOBENICHHE U
IIOCTYIIKM CBOMX TOBapHILEH C IMO3ULUU HPAaBCTBEHHBIX U INPABOBBIX HOPM C y4ETOM OCO3HAHHUSA
MOCJIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XMMHUYECKON pEaKIMh, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO pa3BUTUSl HAyKHM M COCTaBIIAIONIME OCHOBY JUIsi NMOHUMAaHUS CYUIHOCTH
Hay4YHOH KapTHHBI MHpa, MPEACTaBIEHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOIBI,
B3aMMOCBS3X YEJIOBEKA C IPUPOJHON CPENIOH, O POJIM XMMHHM B ITIO3HAHUU 3THX 3aKOHOMEPHOCTEN;

[IO3HABATEJIbHbIE MOTHUBBI, HAlpaBJICHHbIE HA I[IOJyYEHHWE HOBBIX 3HAHUNH 10 XHMHH,
HEOOXoIuMBbIE Il  OOBACHEHHS HAOMIOJAaeMbIX TIPOLIECCOB W  SIBJICHUH, I03HABATEIbHOM,
MH(GOPMAIIMOHHON M YMUTATENbCKOW KYJIbTYPBl, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOM paboOThI C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JIUTEPATypOM, JOCTYNHBIMM TEXHHYECKUMH CpEICTBaMU
MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOyYeHHUI0 U TO3HAHUIO, JHO0O3HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHOM M HCCIENOBATEIbCKONH NESATEIBbHOCTH, K OCO3HAHHOMY BBIOOpY
HaINpaBJIEHHOCTH U YPOBHs 00yUeHUs B JalibHEHIIEM;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HaHUE LIEHHOCTHU XM3HHU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3[0POBBIO, YCTAHOBKU Ha
3JIOpOBBIM 00pa3 JKW3HMU, OCO3HAHME IMOCIEICTBUN M HENPUATHE BPEAHBIX MPUBBIUEK (yHOTpeOIeHUS
QJIKOTOJIsl, HAPKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS] MpaBuil O€30MacHOCTH IpHU
oOpallleHnu ¢ XUMUYECKUMH BEIIeCTBaMU B OBITY U PeabHOM KU3HU;

5) TpyaoBOro BocnuTaHus:



MHTEpeC K MPAKTUIECKOMY M3yUeHUIO Mpodeccuii U Tpyaa pa3InyHOro pojia, yBaKEHUE K TPYILY
U pe3yibTaTaM TPYIOBOH ACSATEIBHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUN
M0 XMMHH, OCO3HAHHBINA BHIOOP WHIMBHUIYATHHOM TPAEKTOPUU MPOJIOKEHHUS] 00pa30BaHUs C YUYETOM
JUYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHou mpodecCHOHATBHON JEATENHPHOCTH M PAa3BUTUS HEOOXOJMMBIX yMEHHUH, TOTOBHOCTHh
aJanTUPOBAThCA B Mpo(deccroHaNbHOM cpejie;

6) IK0JI0rM4eCKOro BOCIIMTAHUS:

HKOJIOTMYECKH IIeJIeCO00pa3HOe OTHOIIEHUE K TMPHUPOAE KaK HCTOYHUKY JKU3HH Ha 3emiie,
OCHOBE €€ CyYIIECTBOBAaHMS, IMOHMMAaHHME IIEHHOCTH 3JI0pOBOTO M 0Oe30macHoro obOpasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DH3MUECKOMY W IICUXHYECKOMY 3JI0POBBIO, OCO3HAHHE
[IEHHOCTH COOJIOZCHHS MpaBui OE30MacHOro IMOBEJCHHSI MpU padoTe C BEIISCTBAMHU, a TAKKE B
CUTYalUX, YTPOXKAIOIUX 3J0POBBIO U KU3HU JIIOJIEH;

CITOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJTydYaeMble MPU H3YYCHHH XUMUH, IS pEIIeHUs 3ajad,
CBSI3aHHBIX C OKPY’KaIOIIeW MPUPOIHOM CPENoM, JJIs MOBBIIIEHHUS YPOBHS SKOJIOTHYECKON KYJIbTYpHI,
OCO3HaHHUs TN00ATBHOTO XapakTepa HKOJIOTMYECKUX MPOOJIeM U IMyTell WX pelleHus MOCPEeICTBOM
METO/IOB XMMHH, DKOJIOTMUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLIMANILHON MIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeTanpeIMETHBIX Pe3yJbTATOB BBIICISIIOT 3HAYUMBIC I (OPMHUPOBAHUS
MHUPOBO33peHUsl OOILIeHAY4YHbIE MOHATHA (3aKOH, TEOpHs, NPUHIUI, TUIOTe3a, (aKT, CHCTEMA,
MpoIiecc, JIKCIEPUMEHT W JApPYroe.), KOTOPbIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
mpeaMeTax M MO3BOJIIOT Ha OCHOBE 3HAHWMM M3 ATUX NpeaMeToB (OpMUPOBATH MPEACTABICHUE O
LEJIOCTHOW Hay4yHOM KapTWHE MHpa, U YHHUBEpcajbHble ydeOHbIe IeicTBHs (TO3HAaBaTEIbHbIEC,
KOMMYHHKATHBHBIC, PETYJSITUBHBIE), KOTOpPhIe OOecneunBarOT (HOpPMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSTENILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YIEOHOU e TEILHOCTH.

Ilo3naBaTebHbIE YHMBEPCAJIbHbIE YUeOHbIE el CTBUS

Bba3oBble Jiornueckue AeicTBUA:

YMEHHUSI HCIOJIb30BaTh NMPUEMBI JJOTMYECKOIO MBIIUIEHUs MPU OCBOCHHWH 3HAHWI: pacKpbIBATH
CMBICJT XUMHYECKUX TMOHATHHA (BBIICIATh UX XapaKTepHbBIE MPU3HAKHU, YCTAHABIMBATH B3aUMOCBS3h C
JIPYTMMH TIOHATHSIMH), UCIONB30BaTh MOHATHS Ui OOBSICHEHHS OTIENbHBIX (DAaKTOB U SIBICHUH,
BBIOMpaTh OCHOBAaHHS M KpUTEpUM s KiIacCU(PUKAIMK XUMHUYECKHUX BEIIECTB M XHUMHUYECKUX
peakiuii, ycTaHaBIUBaTh MPUYUHHO-CIEACTBCHHBIE CBS3M MEXAY OOBEKTaMU H3yUeHUs, CTPOUTH
JIOTUYECKHE paACCyKJeHUS (MHIAYKTUBHBIE, NEIyKTUBHbIC, IO aHAJOTWHU), JeJaTh BBIBOABI U
3aKITIOYCHUS;

yMEHHE TPUMEHSATh B TMPOIECCe IMO3HAHUA TOHATHS (TIPEIMETHBIE U METalpeIMETHBIC),
CUMBOJINYECKUE (3HAKOBBIE) MOJENH, UCHOJb3yeMble B XHMHH, NPeoOpazoBbIBaTh MIUPOKO
MPUMEHSEMbIE B XHMHUU MOJICIbHBIE TPEJCTaBICHUS — XHUMHYECKUH 3HAK (CHMBOJ DJIEMEHTA),
XxuMHu4yeckas (opMyna U ypaBHEHHUE XUMUYECKOW peakIui — MpU PEelIeHNH Y4eOHO-TI03HABATEIbHBIX
3a/a4, ¢ YY4ETOM 3THX MOJEJbHBIX NPEICTABICHUN BBISABISATH M XAPAKTEPU30BATh CYIIECTBEHHbIC
MPU3HAKK U3Y9aeMbBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMHUYECKUX PEAKIINH, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHbIE CBA3M W TMPOTHUBOPEUUS B HU3Y4YaEMBIX Mpoleccax M
SIBJICHUSIX.

Ba3oBble uccienoBare/ibckue AeiCTBUA:

YMEHHUE UCIOJIb30BaTh MTOCTABJICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KaueCcTBE OCHOBBI I (DOPMHUPOBAHHS THUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKICHUN;



NpUOOpeTEeHNE OMbITa [0 IUIAHUPOBAHUIO, OPraHM3AIMM U MPOBEICHUIO YUYEHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HaOII0NaTh 3a XOJOM IIPOLECCa, CaMOCTOSITEIBHO IPOTHO3UPOBATH €T0
pesyabTar, (HopMyIHpoBaTh OOOOMIEHHS ¥ BBIBOABI MO pe3yJbTaraM MPOBEAEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTYET O pOAeTaHHON paboTe.

PabGora ¢ undopmaunmeii:

yMeHHE BbIOWpaTh, aHATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIMIO PA3IHYHBIX BHUJIIOB U
dbopM TpeacTaBICHUS, MOMyYaeMyl0 M3 pPa3HBIX HMCTOYHHUKOB (HAyYHO-TIOMYJSpHAs JUTepaTypa
XUMHUYECKOTO COJIEpXKaHMA, CIPAaBOYHBIE MMOCOOUs, pecypchl MHTepHEeTa), KPUTUYECKH OIEHUBATH
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE TPUMEHATh pa3IMYHbIE METOJBl M 3alpoChl NMPH IMOHWCKEe M 0TOOpe MHGpOpMAIUU H
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOTUMBIX JUISI BBIIIOJHEHUS yUEOHBIX W TO3HABATENBHBIX 337134
ONpeNeEHHOTO THUIA, MPHOOpPETEHHWE OmNbiTa B OOJACTH HCIIOJB30BAaHUA HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHHA, OBIAJCHUE KYJIbTYpPOH aKTUBHOTO WCIOJIB30BAHUS Pa3THIHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSITENILHO BBIOMpPATh ONTUMAIBHYIO (OopMy MpeacTaBieHUs UHGOpMaAIUU
U WUIIOCTPUPOBATh peIlllaeMble 3a7aud HECJIOKHBIMH CXEMaMU, AMarpaMMaMu, IPYTrUMH (opMaMu
rpaduKu 1 UX KOMOMHAIUSIMH;

YMEHHE HCHOJb30BaTh M aHAJIM3MpPOBAaTh B IIpolecce Y4eOHOH U MCCIe0BaTENIbCKOM
NesITeIbHOCTH MH()OPMAIMIO O BJIMSHUH TMPOMBIIUIEHHOCTH, CEIbCKOTO XO3SHCTBa M TPaHCIIOpTa Ha
COCTOSIHUE OKPYIKAIOIIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

YMEHHS 3a7aBaTh BOMPOCH (B XOJIe auajora u (Miu) JUCKYCCHH) IO CYIIECTBY OOCYyKIaeMOun
TeMBI, (DOPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTENIBHO BBIMOTHEHUS MIPEITI0KEHHON 3a/1auH;

YMEHHs TPEJCTABIATh MOJYYCHHbIE Pe3yibTaThl MO3HABATEIHHOW NIEATENBHOCTH B YCTHBIX U
MUCHBMEHHBIX TEKCTaX; NIeJaTh MPE3CHTAIUIO0 PE3yJIbTATOB BHITIOJHEHHUS] XUMUYECKOTO IKCIEPUMEHTA
(;TabopaTopHOTO OmBITa, J1a0OPATOPHOW PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, Y4eOHOTrO
IIPOEKTA);

YMEHHUSI Y4eOHOrO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW II03HABATEIbHOW W
HCCJIEIOBATEIbCKOM NIEATENILHOCTH MPH PELIEHUH BO3HMUKAIOMIMX MPOOJEM Ha OCHOBE ydéTa OOIIMX
WHTEPECOB M COTJIACOBAHUS TMO3WIHMHA (0OCYXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBD»,
KOOpIMHALIUS COBMECTHBIX JIEHCTBUM, ONMpeeNeHne KPUTEpUEB MO OICHKE KAayeCcTBa BHIMOJHEHHON
paboTHI U IpyTHE).

PeryasiTuBHBIE YHHBEpPCAJIbHbIE YUeOHbIE IeiicTBUSA:

YMEHHE CaMOCTOSTEJIBHO OIpPENeNIATh LN JeSTeTbHOCTH, IUIaHUPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBATh M TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO NESATEIHHOCTH, BHIOMpATh Hambojee
3 peKTHBHBIE CIIOCOOBI peleHus y4eOHBIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSTENFHO COCTABIISAThH
WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aJlrOpUTM ACHCTBUI MNP BBIMOJHEHUH 3aJaHUA C Y4ETOM
MOJYYCHUST HOBBIX 3HaHUH 00 M3y4aeMbBIX OOBEKTaX — BENIECTBAX MW PEAKIHAX, OICHUBATH
COOTBETCTBHUE IOJYYCHHOTO PE3yJIbTaTa 3asiBICHHOH 1eIH, YMEHHE HCIOJIb30BaTh M aHAIU3HPOBATH
KOHTEKCTBI, IpeJjIaracMbie B yCIOBUU 3aJaHUM.

MNPEJIMETHBIE PE3YJIbTATHI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB 10 OCBOGHHIO  00S3aTENbHOTO  COJEpKaHMA,
YCTAaHOBJICHHOTO  JaHHOW  QenepanbHOil  paboueil  mporpamMMoH,  BBLACTSIOT:  OCBOSHHBIE
00yJaromuMuCs Hay4YHbIe 3HAHHS, YMEHHS M CIIOCOOBI JCHCTBUH, crienupuuecKue i MpeIMETHOMN
obnmactu «XuUMHS», BHUIBl JACIATEIBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHUS, €ro HWHTEpIpeTaluw,
npeoOpa30BaHUI0 ¥ MPHUMEHEHHIO B PA3INYHBIX YUYCOHBIX i HOBBIX CUTYAIIHSIX.



K koHiy o0y4enus B 8 ki1acce rnpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXKaTh
c(OpMHUPOBAHHOCTH Y 00yYaIOIIUXCSl YMEHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKMX IIOHATUH: aToM, MOJIEKyJa, XUMHUYECKUH DJIEMEHT,
IIPOCTOE BELIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJHOpPOJIHAs W HEOJHOPOJHAs), BaJIEHTHOCTH,
OTHOCHUTEJNIbHAsl aTOMHasi M MOJIEKYJIsIpHAsh mMacca, KOJIMYEeCTBO BEIIEeCTBA, MOJb, MOJIIpHas Macca,
MaccoBasl JOJii XMMHYECKOTO OJJIEMEHTAa B COCAMHEHUHU, MOJSIPHBIM 00BEM, OKCHI, KHCIOTa,
OCHOBaHHWE, COJb, JJIEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCICHMS, XUMUYECKas peaklus,
KJaccu(UKAIUs pEaKUui: peakIuud COCIUHEHHUs, PEAKIHUU pa3loKEHUs, pPEaKUuu 3aMelleHus,
peakuuu OoOMEHa, PK30- W PHIOTEPMUYECKHE DPEAKLUH, TEIUIOBOW 3(PQEKT peakiuu, SApO aToma,
AIIEKTPOHHBIN CJIOM aToMa, aToMHas OpOWTanb, paguyc aTOMa, XUMHYEcKass CBS3b, MOJSpHAs U
HENoJspHAs. KOBAJIEHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KAaTHMOH, aHWOH, pPacTBOp, MaccoBas J0Js
BelecTBa (ITPOIIEHTHASI KOHIIEHTPAIIHS) B PacTBOPE;
WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKHX IMOHSATHM M NPUMEHSTh 3T TMOHSITUSA TIPU
ONMCAHUU BELECTB U UX MPEBPAILLECHUN;
UCIIONB30BaTh XHUMHUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHs (OpMyN BeEUIECTB U ypaBHEHU
XUMHYECKUX PEAKIIUI;
OTpeNieNIATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OHMHAPHBIX COCIUHEHUSAX, CTCMEHb OKHUCIICHHS
AJIEMEHTOB B OWHApPHBIX COEJAMHEHUSX, IPHUHAJICKHOCTh BELIECTB K ONpEAENEHHOMY KIlaccy
coeMHeHUi 1o ¢opMynaM, BHJ XUMHYECKOW CBSI3M (KOBAJEHTHAs W MOHHAs) B HEOPraHMYECKUX
COEIMHEHMSIX;
packpsiBaTh cMbIch llepuoamueckoro 3akona [[. M. MenpaeneeBa: IeMOHCTpHUpOBaTh MOHUMAHHE
MEePUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT UX MojioxkeHus B Ilepuoamueckoit
CHUCTEME, 3aKOHOB COXpaHEHHUs MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, AaTOMHO-MOJEKYJISIPHOTO
y4€HUs, 3aKOHa ABOrajpo;
ONHKCBHIBATh W XapaKTepu3oBaTh TabmuuHyo ¢opmy Ilepuonuyeckoil cHCTEMBI XHUMHYECKHX
DIIEMEHTOB: pPa3NMuaTh TOHATHSA «TJaBHAs moxarpymma (A-rpymma)» u «mnobdouyHas moxarpymma (b-
rpyIIa)», Majible ¥ OOJNbIINE TEPUOJbI, COOTHOCHTH O0O3HAYEHHUsS, KOTOPBIE MMEIOTCS B TaOIUIle
«llepuognueckas cucrema xumuyeckux dnemeHtoB [ WM. MenneneeBa» ¢ 4YHCIOBBIMH
XapaKTePUCTHUKAMHU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsl sjpa, oOllee 4ucio
AIIEKTPOHOB U PACIIpe/IeTICHHE UX 110 AJIEKTPOHHBIM CIIOSIM);
KJIACCU(PUIIMPOBATh XUMHUYECKHE 3JIE€MEHTBI, HEOPTaHMYECKHE BEIIeCTBA, XMMHUYECKHUE peakiuu (1o
YHCITYy ¥ COCTABY YYaCTBYIOIIUX B PEAKILIUH BEIIECTB, MO TEIJIOBOMY YPQEKTY);
XapakTepu30BaTh (OMHMCHIBATh) OOIIME XWMHUECKHE CBOMCTBA BELIECTB pa3IMYHBIX KJIAcCOB,
MOJATBEPKJasi ONUCAHUE NPUMEpPaMHM MOJIEKYJISIPHBIX YpPaBHEHHUH COOTBETCTBYIOLIUX XUMHYECKHX
peakuui;
IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kauye€CTBEHHOIO COCTaBa, BO3MOXXHOCTHU
MPOTEKAHUSI XUMUYECKUX MPEBPAILIEHUN B Pa3IMYHbIX YCIOBHUSX;
BBIYUCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O M MOJIIPHYIO MAacChl BELIECTB, MAacCCOBYIO JOJIIO
XUMHYECKOT0 3JIeMeHTa 1o GopMylie COeIMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH
pacy€Thl 110 YPAaBHEHHUIO XUMUYECKOU PEaKIUH;
IIPUMEHATH OCHOBHBIE OIEpAallMM MBICIUTEIBHON JEATENIBHOCTH — AHAJINW3 U CHHTE3, CPaBHEHUE,
00o01IeHne, CUCTEeMaTH3AIHIO, KIaCCU(UKAINIO, BEISIBICHUE TPHYNHHO-CIICICTBEHHBIX CBSI3€H — LIS
W3YyYEHHs CBOICTB BELIECTB M XMMHMUYECKUX pEaKLUH, €CTECTBEHHO-HAyYHbIE METOJ]bl MO3HAHMS —
HaOJIOZICHUE, U3MEPEHUE, MOJICTTUPOBAHHE, SKCIIEPUMEHT (peaTbHbI U MBICTICHHBIN);
CJIeIoBaTh IPaBHUJIaM IOJIb30BAHUS XUMUYECKOU MOCY 101 1 1a00paTOpHBIM 000pYyIOBaHUEM, a TaKXKe
mpaBUiaM OOpalleHUs] C BEUIECTBAMH B COOTBETCTBUH C HWHCTPYKIUSMHU TIO BBIMOJTHEHUIO



71a00paTOPHBIX XMMUYECKUX OIBITOB 110 TOJTYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (BOAOPOIa
U KHCJIOPOJa), NPUTOTOBIIEHUIO PACTBOPOB C OIpeneIEHHOM MaccoBOM J0Jell pacTBOPEHHOTO
BELIECTBA, IUIAHUPOBATh M NPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI IO PACIIO3HABAHUIO PAaCTBOPOB
IEJI0YEH M KUCIIOT C TIOMOIIBIO MHANKATOPOB (J1aKMyc, ¢heHodTarenH, MeTUIIOpaHK U APYTHE).

K koHI1y 00yueHus B 9 kiacce npegMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y 00yUarOIINUXCS YMEHUH:
PacCKpBIBaTh CMBICT OCHOBHBIX XMMHUECKUX MOHATHNA: XUMHUYECKHH 3JIEMEHT, aTOM, MOJIEKYJia, HOH,
KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTD,
CTENEHb OKHCIICHMS, XMMUYECKas peakiysi, XUMHYecKasl CBs3b, TEIUIOBOM 3((deKT peakuuu, MoJb,
MOJIIpHBIA 00BEM, pacTBOp, 3JIEKTPOJUTHI, HEAIEKTPOJUTHI, 3JIEKTPOJIUTHYECKAss TUCCOLUAIuS,
peakuuu HMOHHOrO OOMEHa, KaTaJu3aTop, XMMHUYECKOE pPaBHOBECHE, OOpaTUMble UM HEOOpaTHUMbIE
PEAKINUU, OKUCIINTEIbEHO-BOCCTAHOBUTEINIbHBIE PEAKIUH, OKHCIUTEIb, BOCCTAHOBUTEINb, OKUCICHHE U
BOCCTAHOBJICHHME, aJUIOTpOnusi, aM(OTepHOCTb, XHWMHYecKas CBs3b (KOBaJ€HTHas, HOHHad,
MeTaJUIn4ecKas), KpUCTaIMuecKasi pemeéTka, KOppo3us METaIoB, CIUIABBI, CKOPOCTb XMMHYECKOM
peakuuu, npeaenbHo pomyctuMas konueHtpamus [1J1K Bemectsa;
WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX IMOHATHM M NPUMEHATH 3TU IOHSITHUSA IIPU
ONMCAaHNU BEUIECTB U UX MPEBPAILECHUN;
UCTIONIB30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJISI COCTaBJeHHS (OpMyJl BEIIECTB M YypaBHEHHH
XMMHYECKUX PEAKIIU;
OIpeNIeNATh BAJICHTHOCTh M CTENEHb OKUCIIEHHUS] XMMUYECKUX 3JIEMEHTOB B COEIUHEHUSAX PAa3IUYHOrO
COCTaBa, MPUHAJICKHOCTh BEIIECTB K OINpEAEIEHHOMY KIJIacCy COEIMHEHUN 1Mo Qopmyiam, BHJ
XUMUYECKOHN CBsI3U (KOBAJEHTHAs, MOHHAs, METAJUINYECKas) B HEOPraHUUECKUX COCAUHEHMSX, 3aps]
MOHA [0 XUMHUYECKOH (popMyJie, XapaKTep Cpeibl B BOAHBIX PaCTBOpaX HEOPraHWYECKUX COCTUHEHUM,
THUIl KPUCTAJUIMYECKON PEIETKA KOHKPETHOTO BEILIECTBA;
packpbiBaTh cMbIci [leproanueckoro 3akona [I. 1. MenneneeBa u 1eMOHCTPUPOBATh €T0 NOHUMAaHUE:!
ONMCHIBATh U XapaKTepu3oBaTh TabnnyHyro ¢opmy Ilepuoanueckoil CUCTEMBI XUMHYECKHX
AIIEMEHTOB: pa3NMuaTh MOHATHSA «TJaBHas moxarpymma (A-rpymma)» u «mnobdouyHas noxarpymma (b-
rpynna)», Majible M OOJbIIME NEpUOJbl, COOTHOCUTH O0O03HAuY€HUs, KOTOpblE HMEITCS B
NepUoANYECKOl Taliuile, € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHMHUECKHUX
3JIEMEHTOB (COCTaB U 3apsiz A1pa, OOIee YUCIIO JIEKTPOHOB U pacHpeAesieHUe UX IO 3JIEKTPOHHBIM
CJI0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB JIEMEHTOB U MX COEJUHEHUH B
Ipejienax MaJbIX IEPUOOB U INIABHBIX NOAIPYII C YYETOM CTPOEHUS UX aTOMOB;
KJIaccu(UIIMPOBATh XUMHUYECKHE 3JEMEHTHI, HEOPraHWYECKHE BELIeCTBA, XMMHUYECKUE peakuuu (1o
YHCIYy W COCTaBy YyYaCTBYIOUIMX B PEAKIMH BEIIECTB, MO TeIioBoMYy 3((dekTy, 1Mo H3MEeHEHHIO
CTENEHEW OKUCIICHNUS XUMHUUECKUX 3JIEMEHTOB);
XapaKTEePU30BaTh (OMUCHIBATE) O0IIHME U CreU(DUIESCKIE XUMUIECKAE CBOMCTBA MPOCTHIX U CIOKHBIX
BELIECTB, TMOATBEpXAas ONUCAaHWE TpUMEpaMH  MOJEKYJISpHbIX W  HOHHBIX  ypaBHEHUU
COOTBETCTBYIOIMX XUMUYECKUX PEaKIIHIA;
COCTaBJIATh YPaBHEHUS HJIEKTPOJIUTHUECKOW IUCCOLMALMM KHCIIOT, IIeJoued M coiiell, MOoJHbIE U
COKpAIllEHHBbIE YpaBHEHHs pPEAaKUUHd HOHHOrO OOMEHa, ypaBHEHHs pEakIHid, MOATBEPIKIAIOIINX
CYILLIECTBOBaHHE F€HETUUECKOM CBSI3M MEX/y BEIIECTBAMU PA3IMUHBIX KJIACCOB;
PacKpbIBaTh CYLIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl MOCPEACTBOM COCTaBJICHUS
AJIEKTPOHHOT'O OajlaHCca 3TUX PeaKlInii;
IPOTHO3MPOBATh CBOICTBAa BELIECTB B 3aBUCUMOCTH OT UX CTPOCHMS, BO3MOYKHOCTH NPOTEKAHUS
XUMHUUYECKHX MPEBpaIICHU B Pa3IMYHBIX YCIOBHSIX;



BBIUUCIIATh OTHOCHTEIBHYIO MOJIEKYJIAPHYIO M MOJISIPHYIO MacChl BEILECTB, MAacCOBYIO JOJIO
XMMHYECKOT0 3JIEMEHTa 0 (hopMyIie COeANHEHNS, MACCOBYIO JOJIO BELIECTBA B PACTBOPE, MPOBOAUTH
pacy€Thl M0 YpaBHEHUIO XUMHUECKOW PEaKIINH;

co0ITI01aTh MpaBWJIa MOJIB30BAHUS XUMHUYECKOH MOCYA0i M 1a00paTOPHEIM 000PYIOBaHUEM, a TAKXKe
npaBmiIa OOpalieHWs C BEHIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMH 10  BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB 10 TIOYYEHHIO U COOMpPaHHIO ra3000pa3HBIX BEIIECTB (aMMHUaKa
¥ YTJIIEKHUCIIOTO Ta3a);

NPOBOJUTH PEAKINH, MOATBEPKAAIONINE KAYSeCTBEHHBIH COCTAaB Pa3IMYHBIX BEIIECTB: PAclo3HABaTh
OTBITHBIM MyTEM XJIOpUA-, OpOMUI-, HOIU-, KapOoHaT-, hocdar-, cunmkar-, cynbdar-, THAPOKCUI-
MOHBI, KATHOHBI aMMOHHSI ¥ HOHBI W3YYEHHBIX METAJUIOB, NMPHCYTCTBYIOIINE B BOAHBIX PacTBOpPax
HEOPraHMYECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTENBHON AEATEIPHOCTH — aHAIW3 M CHUHTE3, CPaBHECHHE,
00001IeHNEe, CHCTEMATH3AINIO, BBISIBJICHUE IPUIHHHO-CIICJICTBEHHBIX CBSI3€H — ISl N3yUEHHs CBOHCTB
BEIIECTB M XUMHYECKHX pEaKIHi, eCTeCTBEHHO-HAyYHbIE METOJbl IO3HAHUS — HaONIOJCHUE,
U3MEpeHne, MOJCTMPOBAaHNE, SKCIICPUMEHT (PEabHBIN U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uudgposrbie)
Kontpoasubie | IlpakTuyeckue
n/n NMporpamMmsbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pazpea 1. [lepBoHayanbHble XUMHYECKHE 5 ) butmmoreka [{OK
MOHSTHS https://m.edsoo.ru/7f41837¢
XuMusi — BakHast 00J1aCTh €CTECTBO3HAHUS U 15 | bubmuorexa [JOK
MIPAKTUYECKOU IEATENBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837¢
BeniecTBa u XuMu4eckue peakimu
Uroro no pazneny 20
Pasnea 2. Baxkneiimme npeacraBuTen
HEOPraHN4eCKHUX BellecTB
bu6mmoreka [JOK
B .K il 0 6
O3YX. RHUCIOPOAL. LIOHATHE 0D Okeitax https://m.edsoo.ru/7f41837¢
bubmuoreka [JOK
Bonopoa. Ilo € 0 KHUCIIOTax U CO 8 1
FOPO HATHE O RHCTOTAX 1 COIBIX https://m.edsoo.ru/7f41837¢c
bubnuoreka [JOK
Boma. PactBopsl. [lonstre 06 ocHOBaHHAX 5 1 1
a p https://m.edsoo.ru/7f41837¢c
OcHOBHBIE KJ1acChl HEOPTaHUYECKUX 1 ) 1 bubnnorexa [JOK
COCIUHCHHI https://m.edsoo.ru/7f41837¢
30

Uroro no pazaeny

Paznea 3. Ilepuoguyeckuii 3aK0H U
Ilepuoguyeckasi cHCTEMa XUMHYECKUX




ajiemenToB JI. U. MenaeneeBa. CTpoenne
aTOMOB. XMMHYECKaA CBS3b.
OKHCINTEIBHO-BOCCTAHOBHTEIbHBIE
peakuuun

Ilepnonnueckuii 3akoH u [lepuonnueckas

bub6mmoreka [IOK

cucTeMa XuMu4yeckux anemeHton /. U. 7 hitps://m.cdsoo.ru/7f41837¢
MenneneeBa. CtpoeHne atoma
Xumuueckas cBsizb. OKHUCIUTEIBHO- bu6mmoreka [{OK
8
BOCCTAHOBUTEIILHEIE pEAKIINU https://m.edsoo.ru/7f41837¢c
['omoBas mpomexyTouHas aTTecTarus 1 brbmmorexa LOK
A p y H https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
Hroro no pasnery 16 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68




9 KJIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
HanMeHoBaHue pa3/ie/ioB U TeM undposbie
Ne ni/nt P KonTpoJbHbI IIpakTH4eckue (1uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
e padoThI padoThI
pecypchl
Pa3gen 1. BemecTBo 1 XUMH4YeCKHE
peakuuu
L1 [ToBTOpeHue U yriyOieHne 3HaHui 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3IeJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIEKTPOIMUTHYECKAs JUCCOLMALIMSL. g ) 1 bubnuoreka [JOK
' XHUMHUUYECKHE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Nroro no pazaeny 17
Pa3nesa 2. HemeTannbl M UX cOeIMHEHHS
)1 OO0m1as XxapakKTeprucTUKa XUMHUIECKUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u eé€ 6 bubmmorexa [OK
' py P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapaKTepruCTUKa XUMHYECKUX
23 aneMeHTOB VA-rpymmsl. A30T, Gpocdop u ux 7 1 bubmmorexa LIOK
' DYTHIBL. ’ p https://m.edsoo.ru/7f41a636
COETMHEHUS




OO61as xapakTepucTUKa XUMUYECKIX

bu6mmoreka [IOK
2.4 3neMeHTvOB IVA-rpynnel. Yrnepoa u 8 2 https://m._edsoo. r/Tf41 2636
KPEMHHH U UX COCTUHCHUS
Hroro no pazneny 25
Pa3zgen 3. MeTa/IbI M BX COeIHMHEHUS
. bubnuorexa [JOK
3.1 Obme cBolcCTEA METAIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxneimme MeTaiIbsl 1 X COSINHEHUS 16 2 httns://m._edsoo. r/Tf41 2636
Uroro no pazaeny 20
Pa3nes 4. Xumus u oKpy:Kapomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B JKH3HH YEJIOBEKA 3 bubmorexa HOK
' = p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3 13
PesepBHOE Bpems 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 7




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUJIACC
KosmmuyecTBo yacos DJIEeKTPOHHbIE
JlaTa nu¢ppoBbIe
Nen/m | Tema ypoka Kourpoasbnsie | IlpakTuueckn op
Bcero u3ydyeHusi | odOpa3oBaTesibHbIE
padoThbI e padoThbI
pecypchl
[Ipenmer xumuu. Ponp
1 XHMUH B ’KU3HU YeJIOBEKa 1 bubmorexa LIOK
' https://m.edso0.ru/ff0d210¢
Tena u BemecTa
) [TonsaTtue o MmeTogax | bubnnoreka [IOK
IO3HAHUSA B XUMHUU https://m.edsoo.ru/ff0d227¢
[TpaxTnueckas padora Ne 1
«IIpaBuna paboThl B
3 mabopaTopun U MPUEMBI i bubmuorexa [JOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000pyAOBaHHEM)
YucTele BEIECTBa U CMECH.
4 CnocoObl pa3eneHust 1 bubmorexa HOK
. pasl https://m.edsoo.ru/ff0d26¢ca
cMmecei
[Ipaktruueckast padota No 2
5 «Paznenenue cmeceit (Ha 1 bu6mmoreka [{OK
pUMepe OYUCTKU https://m.edsoo0.ru/ff0d28c8
MIOBapEHHOU COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 bubnuorexa [JOK




https://m.edsoo.ru/ff0d2a6¢

XUMHUYECKHUE DIIEMEHTHIL.

7 3HaKu (CUMBOJIBI) bubmorexa HOK
https://m.edsoo.ru/ff0d2be8
XUMHYECKHUX DIIEMEHTOB
2 [IpocTsle n cno)HBIE bubnnorexa [JOK
BEIIIECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE bubnmnorexa [JOK
yUYEHHE https://m.edsoo.ru/ff0d2d50
3aK0H NOCTOSHCTBA COCTaBa
BellecTB. XUMHUUECKas
10 ¢dopmyna. BaneHTHOCTD bubmmorexa LIOK
pMYyJa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHUYECKUX
3JIEMEHTOB
OTHOcHUTENLHAS aTOMHAs
11 Macca. OTHocUTEIbHAS bubnmorexa [IOK
' https://m.edsoo.ru/ff0d323¢c
MOJIEKYJIIpHas Macca
MaccoBast qois
12 XHUMHYECKOTO DJICMEHTA B bubmorexa [{OK
https://m.edsoo0.ru/ff0d350c
COEIMHEHNH
13 KonmuecTBo BemecTsa. bu6mmoreka [{OK
Moumns. MonsipHast Mmacca https://m.edsoo.ru/ff0d5230
Dusnyeckue 1 XUMHUYECKHAE
14 SIBJIEHUS. XUMU4YeCcKast bubmorexa LHOK
' https://m.edsoo.ru/ff0d37fa
peaxkuus
[Ipu3nHaku u yciosus
15 OPOTECKAHUS XUMHUYECKHUX bubmmorexa HOK
p . https://m.edsoo.ru/ff0d3al6
peaktmit
16 3aKOH COXpaHEHUs MacChl bubnnorexa [JOK




BEIIECTB. XUMUYECKHE
ypaBHEHUS

https://m.edsoo.ru/ff0d3b88

Brrancnenns KoJm4uecTBa,
MaccChl BEIIECTBA 110

bubnnorexa [HOK

17
YPaBHECHUSIM XUMHYECKUX https://m.edsoo.ru/ff0d5708
peakuui
Knaccuduxanus

13 XUMUYECKHUX PEAKLUN bubnnorexa [JOK
(coemuHeHus, pa3IoKEeHUS, https://m.edsoo.ru/ff0d3{34
3aMeINIeHus, OOMeHa)

M. B. JIomoHOCOB —

19 Y4EHBIA-IHIUKIIONIEANCT. bu6nuoreka [IOK
O06o006mIeHne u https://m.edsoo.ru/ff0d40c4
crUcTeMaTU3alus 3HaHUI
KonTponsnas padora Nel o

20 teMe «Bemectsa u bubmmorexa [IOK

B https://m.edsoo.ru/ff0d4290
XUMUYECKHUE PEAKIIHI
Bo3nyx — cmech razos.

)1 Cocras Bo3ayxa. Kucnopon bu6nuoreka [IOK
— DIIEMEHT U IIPOCTOE https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
Ouznyeckue 1 XUMHUIECKHe
CBOMCTBA KUCJIOPOJIa

22 (peakiu OKUCIICHHS bubmorexa HOK

Pearh ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonsarue 06
OKCHJIaxX
23 CriocoObI MoTyueHust bubmuoreka [{OK

KHCJIOpO/ia B JIAOOPATOPUH U

https://m.edsoo.ru/ff0d497a




MPOMBIIIIEHHOCTH.
[Ipumenenue kuciaopoa

TemoBoit a3 ekt
XUMHYECKON peaKIuu,
IIOHATHUEC O

bubnnoreka [IOK

24
TEPMOXUMUYECKOM https://m.edsoo.ru/ff0d4790
ypaBHEHUH, IK30- U
SHAOTEPMHUUYECKUX PEAKLIUIX
Tomnuso (Hed Tk, yroib U
25 MeTaH). 3arpsi3HeHHe bubnnorexa [IOK
BO3]IyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MpeI0TBPAICHUS
[IpakTuyeckas pabora Ne 3
26 no teme «Ilonyyenue u bub6nmorexa [IOK
coOuMpaHue KUCIOpo/a, https://m.edsoo.ru/ff0d4ae2
W3YYEHUE €r0 CBOMCTB»
Bonopon — anieMeHT u
27 I (I)ICTpoeﬂBe €CTBO bubmuoteka LIOK
P = ' https://m.edsoo.ru/ff0d4dd0
Haxoxnaenue B mpupoe
DU3NYECKUE U XUMUYECKUE
28 CBOMCTBa BOJIOPOJA bubmorexa LIOK
AOPOAd- https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopona
29 ITonsaTHE O KUCHOTAX U bu6mmoreka [IOK
COJISIX https://m.edsoo.ru/ff0d50d2
30 CrocoObI oTyueHust bubmuorexa [JOK
BOJIOpPO/Ia B JTAOOpaTOPHH https://m.edsoo.ru/ff0d4dd0
31 [Ipaktruueckas padota Ne 4 bubnuorexa [{OK

110 reme «Ilonydenune n

https://m.edsoo.ru/ff0d4{42




coOupaHue BOJAOPO/Ia,
W3YUYEHHE €ro CBONCTB)

MounsipHbiii 00BEM ra3oB.

bubmnorexa [HOK

32
3akoH ABoraapo https://m.edsoo.ru/ff0d542¢
Brranciaenus o6néma,
KOJIMYECTBA BEILECTBA rasa
33 10 €r0 U3BECTHOM bubmorexa LOK
y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH
00BEMY
Brranciaenus o0-MOB ra3oB
34 10 YPAaBHEHHUIO peaKkluy Ha bub6mumoreka [IOK
OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ia30B
DduU3nveCcKrue U XUMUYECKHUE bubmuoreka [{OK
35 .
CBOMCTBA BOJBI https://m.edsoo.ru/ff0d587a
16 CocTaB OCHOBaHMI. bubnnorexa HOK
[TonsiTne 06 MHIUKAaTOpaX https://m.edsoo.ru/ff0d59¢e2
Boga xak pactBopuTens.
Hacwimennsie n
37 HEHACBIIIIEHHBIE PACTBOPEI bubmorexa [OK
H PaCTBOPHI. https://m.edsoo.ru/ff0d5b40
MaccoBas gomns BellecTBa B
pacTBope
[TpaxTnueckas padora Ne 5
o TeMe «IIpuroroBnenue
38 aCTBOPOB C OIPEIEeIEHHON bubmorexa [{OK
P p 5 E) a https://m.edsoo.ru/ff0d5eba
MacCOBOH JoJieH
PacTBOPEHHOTO BEIIECTBA»
39 KonTponsnas pabora Ne2 o bubnnorexa [IOK




teme «Kucmopon. Bogopo.
Bona»

https://m.edsoo.ru/ff0d6342

OKcHUIBI: COCTaB,

40 KJaccuukanus bubmmorexa HOK
1, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonyuyeHne n xumudeckue
A1 CBOMCTBA KHUCJIOTHBIX, bubmuoreka [JOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHOBaHUS: COCTaB,
42 KJIaCCU(UKAIUSI bubmorexa HOK
L https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 [lony4yenue n xumMuyeckue bubmunoreka IIOK
CBOMCTBa OCHOBAHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras,
44 KJIaCCH(PUKAIUSI buomorera [OK
1, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 [Tomyuenue u XUMHYECKUE bubnnorexa HOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpennue):
46 HOMEHKJIATypa, CIIOCOOBI bubmmorexa [JOK
MOJIYYEHHUS, XUMUYECKHE https://m.edsoo.ru/00ad9474
CBOICTBA
47 [Ipaktuaeckast padora Ne 6. bubnuorexa [JOK

Pemenne
AKCIEPUMEHTAIIBHBIX 3a7a4
1o TeMe «OCHOBHBIE KJIACCHI
HEOPraHUYECKUX

https://m.edsoo.ru/00ad9b7¢




COCTUHEHUN»

I'eneTmueckas cBSI3b MCXKOY

bubnnoreka [HOK
48 KJIacCaMM HEOPTraHMYECKHUX
. https://m.edsoo.ru/00ad9a50
COETMHEHUI
49 O06o06mieHue bubmuoreka [{OK
crucTemMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
KonrtponbHast padota Ne3 o
50 teme "OCHOBHBIC KJIaCChI bubmuorexa [{OK
HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
COCTMHEHUI"
[TepBble mONBITKN
KJIaCCHU(PUKAITUU
51 XUMHYECKUX IJIEMEHTOB bubmorera [JOK
' https://m.edsoo.ru/00ad9ffa
[TonsaTHe o rpynmnax
CXO/JIHBIX 3JIEMEHTOB
[Iepuonnueckuii 3aKOH U
5 [lepuoanueckas cucrema bubnnorexa [JOK
XAMUYECKHUX 3JIEMEHTOB /1. https://m.edsoo.ru/00ada52¢c
H. MeunneneeBa
53 [Iepuonpl, rpynmnsl, bubnuorexa [{OK
MIOArPYIIIBI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTas bubnuorexa [JOK
aTOMHBIX siaep. M3oTomnbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX
55 000JI0YEK aTOMOB bub6nuoreka [JOK

anemeHTOB [lepuoauueckoit
cucremsl J[. 1. Menzaeneena

https://m.edsoo.ru/00ada6bbc

XapakTepucTruka

bubnnoreka [HOK




XHMHYECKOT'0 DJIEMEHTA 110
€ro MOJIOKESHHIO B
ITepuoanueckoit cucreme /1.
H. Menneneesa

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

3unauenue [lepuonnyeckoro
3aKOHa JUId Pa3BUTUS HAYKU

but6mmoreka [JOK

>7 M MpaKkTHKH. /1 L https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIH,
MeJIaror v rpaxJIaHuH
DIIEKTPOOTPHULIATEIBHOCTD
58 aTOM(T)E XI/II\IZI/I‘IGCKI/IX bubnmorera [TOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bubmnorexa [HOK
>9 Monnas xumuseckas CBAsk https://m.edsoo.ru/00adac34
60 KoBanentHas nosnsipHas bubnuorexa [JOK
XAMHYECKasl CBA3b https://m.edsoo.ru/00adaab8
61 KoBanentnast Henomnsipas bubnmnorexa [JOK
XUMHUUECKasl CBA3b https://m.edsoo.ru/00adaab9
bub6nuoreka [JOK
62 C
TCTCHb OKUCIICHIA https://m.edsoo.ru/00adae28
OKUCIUTEILHO-
63 BOCCTAHOBHUTEIIHHBIE bubnnorexa [IOK
https://m.edsoo.ru/00adb076
peakiuu
64 Okucnaurenu u bubmuoreka [{OK
BOCCTAaHOBHUTEIIHN https://m.edsoo.ru/00adb076
KontponbHas padora Ne4 no
bu6nmoreka [JOK
65 teme «CTpoeHue aroma.

XHUMHUYECKas CBSA3b)

https://m.edsoo.ru/00adb486




66 I'onoBas mpomexyTouHas 1 bubnuorexa [JOK
aTTeCcTalus https://m.edsoo.ru/00adb33¢
PesepBHBIi ypoOK.

67 O6obmenne u 1 bubmorexa HOK

o . https://m.edsoo.ru/00ad9cb?2
CHCTEeMaTH3alus 3HaHUI
PesepBHBIi ypOK.
63 OGoGwenue i 1 bubnuoreka [JOK

CUCTEMATHU3allUg 3HAHUU

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68




9 KUIIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acoB

Bcero
padoThbl

KonTposabHbie

IMpakTnueckne
padoThI

Jara
U3yYeHUs

DJIeKTPOHHBIE N (pOBbIE
o0pa3oBaTe/IbHbIE PECypPChI

[Tepuoanueckuit
3aKOH.
[Tepronnueckas
CHUCTEMA XUMHUYECKUX
anemeHToB Jl. U.
Meneneena

bubmuoreka [JOK
https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB
XUMHYECKHUX
3JIEMEHTOB IEPBbIX
TPEX IEPUOIOB

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus n
HOMEHKJIATypa
HEOPTaHUYECKUX
BEILIECTB

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

Bunel xummnueckon
CBSI3U Y TUIIBI
KPUCTAJIIMYECKHUX
pemeToK

bu6mmoreka [JOK
https://m.edsoo.ru/00adbac6

KonTponbhas pabota
Nel mo Teme
«IToBTOpEHNE U
yrayOIeHne 3HaHu|




OCHOBHBIX Pa3/ieJioB
Kypca 8 Kiaccay

Knaccudukanus
XUMHUYECKUX PEaKIui
110 Pa3InYHbIM
npU3HAKaM

Bbu6nuoreka [JOK
https://m.edsoo.ru/00adbcb0

[TonsiTHE O CKOpOCTH
XUMHYECKOM
peakuuu. [Tonstue o
TOMOTE€HHBIX B
reTepOTeHHBIX
peaKuusx

bubmuoreka [JOK
https://m.edsoo.ru/00adbe9a

[TonsTue o
XUMHYECKOM
PaBHOBECHH.
@DaKTOpPBI, BIUAIOIINE
Ha CKOPOCTH
XUMHUYECKOHN peaKiuu
U TMTOJIOKEHNE
XUMHUYECKOTO
paBHOBECHS

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28¢c

OKHUCIINUTEIBLHO-
BOCCTAaHOBUTEJILHBIC
peakuuu

Bbubnuoreka [JOK
https://m.edsoo.ru/00adcade

10

Teopus
3JIEKTPOJIUTUYECKOMN
JIACCOLMALMH.
CuibHbIE U Ci1a0bIe
DJIEKTPOJIUTEL

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68




HNonnsle ypaBHEHUS

bu6mmoreka [{OK

H peakuui https://m.edsoo.ru/00add448
XuMu4eckue
CBOICTBA KHUCJIOT U

12 OCHOBaHHi B CBETE bubnuoreka [JOK
MPEICTaBIICHUI 00 https://m.edsoo.ru/00add5d8
BIIEKTPOIUTUYECKOMN
JHUCCOIUAIAN
XuMu4ecKue
CBOICTRA COJIcH B

13 CBETE MPEACTaBICHUI bubnuoreka [JOK
00 https://m.edsoo.ru/00add8b2
BJIEKTPOJTUTUYECKOMN
JIACCOIHAITIN

14 [TonsTue o rugponuse bubnuorexa [JOK
cojen https://m.edsoo.ru/00add9d4
O06o0meHue u

15 CUCTEMATHU3AIH Bubmiorexa LOK

. https://m.edsoo.ru/00addd12

3HAHUH
[IpakTruyeckas padora

16 No 1. «Pemenue bubmuoreka [JOK
JKCIIEPUMEHTAJIBHBIX https://m.edsoo.ru/00addbfa
3a7a9»
KontponbHas padota
No2 1o Teme

17 «ONEKTpoInTHIECKast bubnuoreka [IOK
JUCcoIaIus. https://m.edsoo.ru/00addecO

XUMUYECKUE peaKkLiun
B pacTBOpax»




OO0mas

XapaKTEPUCTHKA
18 rajoreHoB. bu6mmoreka [IOK
XuMudeckue https://m.edsoo.ru/00addfe2
CBOMCTBa Ha MpuUMepe
xJjopa
XJ1I0pOoBOAOPO.
ConsiHast KHCIIOTa,
19 XUMHUYECKHE bubmorera [JOK
. https://m.edsoo.ru/00adel104
CBOICTBa, MMOTy4EHUE,
IPUMEHEHUE
[IpakTuueckas pabora
Ne 2 mo teme
20 «ITonyuenue coystHOM bubmorexa HOK
https://m.edsoo.ru/00ade348
KHCIIOTBI, U3yYEHHUE
€€ CBOMCTB»
Brrancaenus mo
ypaBHEHUSIM
21 XUMHYECKUX bu6mmoreka [IOK
peaKuuid, €Clii OJIMH https://m.edsoo.ru/00ade488
W3 pEeareHTOoB JaH B
M30BITKE
OO6mmas
2 XapaKTepUCTUKa bubnnorexa [JOK
ajieMeHTOB VIA- https://m.edsoo.ru/00ade64a
TPYIIIBI
23 AJIOTpOIHbBIE bubnuorexa [JOK

MOAU(UKAIINH CEPHI.
HaxoxeHue cepel u

https://m.edsoo.ru/00ade64a




€6 coeqUHEHUN B
MpUpOJE.
XUMHYECKHE
CBOICTBA CEPbI

24

CepoBoaopon,
CTpOCHHE,
¢buznueckue u
XUMHUYECKHE CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

25

OKcubI Cephl.
CepHas KHCIIOTAa,
dbuznveckue u
XUMHYECKHE
CBOICTBA,
MIPUMEHEHUE

bubnuoreka [JOK
https://m.edsoo.ru/00adea28

26

XUMUYECKUE
peaKIuu, JIexKaIe B
OCHOBE
MIPOMBILLIIEHHOTO
croco0a Mnoyry4eHus
CEPHOU KHUCIIOTHI.
XUMHUYECKOe
3arpsi3HEHUE
OKpYKaroIlei cpeapl
COEIMHEHUSIMU CEPBI

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

27

Brramcienue
MAacCOBOH JIOJIH
BBIXO/Ia TTPOTyKTa
peakmuu

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a

28

O0mas

bu6mmoreka [IOK




XapaKTepUCTUKA
2J1EMEHTOB VA-
rpymmsl. A30T,
pacnpocTpaHeHHE B
npupoje, puzndeckue
U XUMHUYECKHE
CBOMCTBA

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

AMMmuax, ero
dbuznveckue u

29 XAMUYECKHE bubmorera [JOK
. https://m.eds00.1ru/00adf004
CBOICTBA, MTOJTyYCHHE
U IPUMEHEHUE
[IpakTrueckas pabora
Ne 3 o Teme Eu6 1OK
HOJINOTEKA
30 «Ilonyuyenne
y https://m.edsoo.ru/00adf180
aMMHaKa, U3y4eHue
€ro CBOMCTB»
A3oTHas KHUCnoTa, e
31 A —— bubnnorexa [JOK
. https://m.edsoo.ru/00adf306
XUMHYECKHE CBOMCTBA
Hcnonn3oBanne
HUTPATOB U COJIEHN
aMMOHHS B KaUECTBE
MUHEPATbHBIX
37 S bu6mmoreka [IOK
YA00P i https://m.edso0.ru/00adf518
XuMudeckoe
3arpsi3HEHUE

OKpYKaroIlei cpeapbl
COETMHEHHSIMH a30Ta




®dochop. Okcun

dbocdopa (V) u
(dbocdopHas kucnora,

bu6mmoreka [IOK

33 dbuznveckue u https://m.edsoo.ru/00adf68a
XUMHYECKHE
CBOMCTBA, MOJTYYCHUE
Hcnonb3oBanue
(docharoB B kauecTBe
MHHEPaTbHBIX
34 ynoBpensii. bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20
3arpsi3HeHUE
MIPUPOTHOM Cpe/Ibl
dhocharamu
Yraepon,
pacnpocTpaHEHHUE B
35 npupoe, Gpu3ndecKkue bubmorexa HOK
https://m.edsoo.ru/00adfd9c
U XUMUYECKHE
CBOICTBa
Oxkcunpl yraepoaa, ux
dbuznveckue u
XUMHYCCKHE
16 CBOMCTBA. bu6mmoreka [IOK
DKOJIOTUYECKHE https://m.edsoo.ru/00adfebe
npoOsIeMBl,
CBSI3aHHBIC C OKCHJIOM
yriepoza (IV)
37 VYronbHasg KuciaoTa u bu6mmoreka [IOK
e€ com https://m.edso0o.ru/00ae006¢
38 [IpakTuueckas padora bubnuorexa [JOK




Ne 4 o Teme
"ITomy4yenue
YTJIIEKUCIIOTO Ta3a.
KauectBeHHas
peakius Ha KapOoHaT-

n

https://m.edsoo.ru/00ae027¢e

HMOH
[TepBoHavanbHBIE
[IOHATHA 00
19 OpraHNYECKUX bubmuorexa [JOK
BelleCTBaX KakK o https://m.edsoo.ru/00ac054¢
COEIMHEHUAX
yriepozaa
40 Kpemnnii u ero bubnuorexa [JOK
COCIUHCHMUS https://m.edsoo.ru/00ae080a
[IpakTnueckas pabora
Ne 5. Pemenne
SKCIEPUMEHTAIBHBIX
41 3ajia4 1o TemMe bubmorexa HOK
A . https://m.edsoo.ru/00ae0bf2
«Baxxuennine
HEMETAIbI U X
COCIIMHEHUS
KonTponbhas padbora
Ne3 o Teme Eub 1IOK
NOIHOTEKA
42 «Baxuennine
https://m.edsoo.ru/00aec0e18
HeMeTaJlJIbl U UX
COCIIMHEHUS
43 Oobmas bubinmoreka [IOK
XapaKTEepUCTUKA https://m.edsoo.ru/00ael103e

XUMHNYCCKUX




9JIEMEHTOB —
METaJIJIOB.
Mertannuyeckas CBSI3b
1 METaJIJInYecKas
KpUCTAJUIMYECKast
pemieTKa.
dusznueckue
CBOIICTBa METAJLIIOB

XUMHYECKHE
CBOMCTBa METAJIOB.
44 DIIEKTPOXUMUYECKUI Bubmorexa OK
P B https://m.edsoo.ru/00ael 156
PAI HAPSHKEHUM
METAJIOB
O01me crroco0sl
MOJTYYECHHS] METAIIJIOB.
CnoiaBel.
Brruncnenus no
45 ABHOHISIM bu6mmoreka [JOK
yp https://m.edsoo.ru/00ael 156
XUMHUYECKHUX
peakiui, eciy oauH
W3 peareHTOB
COJIEPKUT NPUMECH
46 [TonsiTHEe 0 KOppO3UN bubmuorexa [JOK
METaJIJIOB https://m.eds00.ru/00ae1278
bu6mmoreka [JOK
47 €JIOYHBIE METAJUIEI
m https://m.edsoo.ru/00ae14b2
OKcunasl U
bu6mmoreka [JOK
48 TUIPOKCHUJIBI HATPUA U

Kajlansd

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




[I{enoyHO3EMEIBHBIE

bu6mmoreka [JOK

49 MeTam\I,H - KaIbIU https://m.edsoo.ru/00ael5e8
Maruui
50 Baxneiimme Bbu6nuoreka [JOK
COEIMHEHUS KAIbIIU https://m.edsoo.ru/00ael5e8
O06006111EHE U
51 CUCTEMAaTH3ALN
3HAHUU
JKEcTKkOoCTh BOABI U
52 CITOCOOBI €& bubmorera [JOK
https://m.edsoo.ru/00ae1886
YCTpaHEHUS
[IpakTuueckas pabora
Ne 6 o Teme
53 "YK&cTKOCTh BOJKI U buGnnorexa LIOK
.. A https://m.edsoo.ru/00aelae8
METOEI €6
yCTpaHeHUs"
. bu6mmoreka [JOK
>4 AmoMuHHi https://m.edsoo.ru/00aelc64
AwmMdoTtepusie
55 CBO(prCTBEI:l) OKCHIA U Brbmiorexa IJOK
g https://m.edsoo.ru/00aelc64
TUAPOKCHIA
bu6mmoreka [JOK
>6 Keneso https://m.edsoo.ru/00ae1d86
OKCcUIbl, THAPOKCHUIBI
57 u COJIi menefg; 1) i bubmorexa HOK
https://m.edsoo.ru/00ae35e6
xenesa (I1)
58 O0001IeHNEe "

CHUCTEMATHU3allvA




3HAHUH

59

[IpakTuueckas pabora
Ne 7. Pemenue
AKCTIEPUMEHTAIIbHBIX
3aJ1a4 10 TeME
«Baxnenmnme
METAJIBI U UX
COEIMHEHU

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

60

Breraucnenmns no
ypaBHEHUSIM
XHUMHYECKHX
peaKuuid, €Clii OJIMH
W3 PEareHTOB JIaH B
N30BITKE WA
COACPKUT IPUMECH.
Brranciaenus
MacCOBOH 10N
BBIXO0J1a IPOJYKTA
peakuuu

bu6mmoreka [IOK
https://m.eds00.ru/00ae1750

61

O0001IeHnEe 1
CUCTEMATH3ALUI
3HAHUU

62

KonTponbhas pabota
N4 o Teme
«Baxnenmme
MCTAJIJIBI U UX
COEIMHEHU»

63

BemiectBa u
MaTepHaJibl B

bu6mmoreka [IOK
https://m.eds00.ru/00ae3f50




HOBCCI[HGBHOf/i KHN3HU
YCI0BCKa

XuMH4ecKoe
64 3arpsi3HEHUE 1 bubmorexa HOK
. https://m.edsoo.ru/00ae4270
OKpYKaIoIe cpeabl
Poap xumuu B

65 peuennn 1 bu6nuoreka [JOK
9KOJIOTUYECKHUX https://m.edsoo.ru/00ae4270
npobem
T'ogoBas

66 IIPOMEXYTOYHAs 1 bubmoreia OK

https://m.edsoo.ru/00ae0d0a
aTTecTamus
PesepBHBIil ypOK.

67 O06o00mmeHue u 1 bubmuoreka [JOK
CUCTEMAaTH3alUs https://m.edsoo.ru/00adb33c¢c
3HaHUI
PesepBHBIN ypOK.

68 O060061meHue u 1 bubmmorexa [JOK
cUcTeMaTHu3alus https://m.eds00.ru/00ad9cb2
3HAHUI

OBIIEE
KOJIMYECTBO 68
YACOB IIO

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISI YYHEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxknuonepHoe obuiectBo «M3narensctBo «lIpocBenienuer

» Xumus, 8 xknacc/ Pymsutuc I'.E., ®enpaman @.I"., AkiimonepHoe 00I111eCTBO
«M3parenscTBO «IIpocBemieHne»

» Xumus, 9 xnacc/ ,Kysnenona H.E., Tutosa .M., I'apa H.H. Akunonepnoe
obmectBo «M3narenbctBo «lIpocBemenue»

H. JI. I'muaka «OO01mast XuMus.

H. E. Ky3bmenko, B. B. Epemun, B. A. ITonkoB «Hauana xumuny.

Eropos «Ilocobue peneTutop mo XuMum»

KynpsiBieB «CocTaBieHue XuMUYECKUX YPABHEHUI».

XacaHoB «XuMmus. Pemienure 3a1a4 o XumMum».

TrokaBkuHa, 0. . baykoB «brnooprannueckast Xumush».

. CraxeeB «Bcs xumus B 50 Tabnuiax».

Yepuukosa «IlInapramku no xummm»

T. M. Bapnamona, A. 1. KpakoBa «OO011ast 1 HeopraHu4eckas XuMus».

= > T > > P>

. C.
AL
. E.
AL
1O
L

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
[apun, A. I1. Heoprannueckast XuMus B cCXeMax, pUCyHKax, TabIuIax,

dbopmynax, XUMUYECKUX PeaAKIUsX. - 2-€ u3., ucnp. u joi. - CII6.: Jlans, 2006.
—288c.

['yzeit, JI. C. Xumus. Bompocsl, 3agaun, ynpaxkaenus, 8-9 ki1.: yaedOHoe mocooue
it o0eoopazoBarenbubix yupexaenuii /J1. C. I'yszeit, P. I1., CypoBiesa.-
Hpoda,2018.-288c.: .

[TaBnos, H. H. O01iast u Heopranuyeckas XuMus.- 2-€ u3l., nepepad. u gom.- M.:
Hpoda, 2021- 496 c.: u.

Xumus. 8-9 ki1.: KoHTpoabHBIE paboThl k yueOHukam JI.C. I'yzes, B.B.Copokuna,
P.I1.CypoBieBoit «Xumus-8» n «Xumusa-9».-M.: Ilpoda, 2013.-192 c.

bpeiirep JI.M. Xumus. 9 knacc. [loypounsie mnanbl. — Bonrorpan: Yuurens, |
nosnyroaue - 2003. -99 ¢, 2 nonyroaue — 2005. — 87 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETU
MHTEPHET

CeteBoe oOpazoBaTenbHOe coo01IecTBO «OTKphITHIN Kitace» (http://
www.openclass.ru);

2. Yuurenbckuii noptan «Bce mis Yuuteneit» (http://www.uchportal.ru)

3. Meroacoger (http:// metodsovet.su);

4. OTKpBITHIN KaTanor o0pa3oBaTEIbHBIX MPE3EHTAIUN «YUeOHbIe MPEe3eHTALIII)
(http:// www.uroki.net
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