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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma Mo XMMHHM Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBjieHa Ha
OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa30BaTENbHOM MNpPOrpaMMbl
OCHOBHOTO o01ero oopazoBanus, npeactaBieHHbix B PI'OC OO0, a Takke Ha OCHOBE
dbenepanpHOil pabouelt MporpaMMmbl BOCHUTAHUS M C YYETOM KOHUEMIIMU TMPETojaBaHus
yueOHoro npeamera «Xumus» B o0pazoBarenbHbIX opranuzanusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Ha€T MpeACTaBICHHUE O LENAX, OOIIeH cTpaterun OoOy4deHws,
BOCIIUTAHUS M Pa3BUTHUS OOYYAIOLIMXCS CPEACTBAMHU y4e€OHOIro MpeaMeTa, YCTaHaBJIMBAET
o0s3aTeNbHOE IPEIMETHOE COJEPKaHME, TPEAYCMaTPUBAET pacIpe/iesieHue ero mo Kjiaccam
U CTPYKTYpUpPOBAHME IO pazjeliaM M TeMaM NOporpaMMbl MO XUMHH, OINpPEAEIseT
KOJIMYECTBEHHBIE W KAYECTBEHHBIC XAPAKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO
MOCJIEOBATEIILHOCTh M3YYEHHUS] XUMHUU C YUYETOM MEXKIPEAMETHBIX M BHYTPHUIPEAMETHBIX
CBsI3€il, JIOTMKK y4eOHOr0 Ipolecca, BO3PACTHRIX OCOOEHHOCTEH 00y4darommxcs, onpeenser
BO3MOXKHOCTH TIpeIMETa JJisi peaju3aluud TpeOOBaHUM K pe3ysibTaTaM OCBOECHUS OCHOBHOM
oOpa3oBaTelbHOM MporpaMMbl Ha YPOBHE OCHOBHOTO oOmIero oOpa3oBaHHs, a TaKkxKe
TpeOboBaHUN K pe3yiabTaTaM OOy4YeHHsS XMMHHU Ha YPOBHE II€JIeM W3Yy4eHUs TMpeaMeTa u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOW JESITENIbHOCTH OOY4Yaromerocss Mo OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHUE XUMUU CIY>KHUT OCHOBOM JJii (OpMHUPOBaHMSI MUPOBO33PEHUST 00yUaOIIerocs,
€ro MpeJICTaBICHUN 0 MaTepUATBLHOM €IMHCTBE MHPA, BAXXHYIO POJIb UTPAlOT (hOpMUPYEMBbIE
XUMHUEH TIPEJICTABIICHUSI O B3aMMOIIPEBPAIICHUSAX SHEPIUU U OO0 HBOJIOIMH BEIIECTB B
IpUPOJIE, O MYTIX PEIICHHS TJIO0ATbHBIX MPOOJEeM YCTOWYMBOIO Pa3BUTHS YEIOBEUECTBA —
CBIPbEBOM, DHEPreTHUECKOW, MHUIIEBOM M DKOJOTMYECKOW Oe30macHOCTH, MpodiieM
3PaBOOXPAHEHUS.

N3ydyenue xumuu:

CIIOCOOCTBYET pealu3alldd BO3MOXHOCTEH [JIi camMopas3BUTHS U (POpMUPOBaHUS
KyJbTYPBI TUYHOCTH, €€ o01Iel U GyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (OpPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEM
oOy4arommxcs, HAaBBIKOB 170. CaMOCTOSITEIIbHOU yaeOHoI NEATENBHOCTH,
HKCIIEPUMEHTAIBHBIX U HCCIEAOBATEIIbCKUX YMEHHUH, HEOOXOMUMBIX KaK B MOBCEIHEBHOU
KU3HU, TaK U B MPOPECCUOHATIBHOMN AESATEIHHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIUICHUS, 3aKIaJbIBa€T OCHOBBI ILIETOCTHOTO
B3[VSIJA HA EIWHCTBO NPUPOABI M 4YEJIOBEKA, SBISIETCA OTBETCTBEHHBIM JTAallOM B
(dbopMHUpPOBaHUH €CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YYaIOIINXCS;

croco0CTByeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAaYYHBIM
3HaHMSIM, K TPHUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJAJ B DIKOJOTHYECKOE OOpa3oBaHUE
00yJaromuxcs.

JlanHbie HanpaBiieHUs B OOYYCHUH XUMUU O00ECIIEUMBAIOTCS CIIEU(DUKON comepKaHus
y4e0HOTO TpeaMeTa, KOTOPBIA SIBISETCS MEJaroruvyeckd aJanTUPOBAaHHBIM OTpPa’KeHUEM
0a30BOI1 HAYKH XUMUU Ha OTPEEIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIETO 00pa30BaHUsl OPUEHTUPOBAH HA OCBOCHUE
OOyYarOIIMMHCS CHUCTEMBI TEPBOHAYAIBHBIX MMOHATHH XUMHUU, OCHOB HEOPTaHUYECKOU
XUMHH U HEKOTOPBIX OTAEIbHBIX 3HAUYMMBIX ITOHATUN OPTraHUYECKON XUMMUH.

CrpykTypa cozepKaHus IPpOrpaMMBI [0 XUMHH C(OPMUPOBAHA HA OCHOBE CHCTEMHOIO
nozaxona K e€ uzydeHuto. ConepiKaHue CKIAIbIBACTCS U3 CUCTEMBI IMOHATUN O XUMHIECKOM
AJIEMEHTE W BELIECTBE U CUCTEMbl MOHATHN O XUMHYECKOW peakuuu. OOe 3TU CHUCTEMBI
CTPYKTYPHO OPTaHU30BAaHBI 10 MPUHIIUITY MTOCIEI0BATEILHOIO PAa3BUTHSI 3HAHWN HAa OCHOBE
TEOPETUYECKHUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOT'O YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonuueckoro 3akoHa /I. 1. MeHieneeBa kak OCHOBHOTO 3aKOHA XUMUHU;



— YYE€HUS O CTPOCHUM aTOMa U XUMUYECKOM CBSI3H;

— IpeACTaBICHUN 00 IEKTPOIUTUUECKON AUCCOIMAIIMU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE SMIUPUYECKU IMOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCSI IMOCIEIOBATEIbHO OT OJHOTO YPOBHS K JPYTrOMY,
BBITIOJTHSSL (PYHKIIUU OOBSICHEHHSI U TTPOTHO3UPOBAHUS CBOMCTB, CTPOCHHSI U BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MOJIYUYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHne MPOrpaMMbl MO XMMHH CIOCOOCTBYeT (HOPMHUPOBAHHIO MPECACTABICHUS O
XUMHUYECKOW COCTABJISIIONICH HAy4YHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOW MPHUPOIBI,
LIECHHOCTHOT'O OTHOIIEHUA K HAYYHOMY 3HAHUIO M METOJaM TO3HaHusd B Hayke. M3yueHue
XUMUU TPOUCXOJUT C MPUBJICYCHUEM 3HAHUN M3 paHEe M3YUYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaromuiit Mmup», «buonorus. 5—7 kinacce» u «dusnka. 7 Kinacey.

[Tpu n3yyeHnn XUMUU MPOUCXOIUT (HOPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAYKHU
KaK 00JIaCTHU COBPEMEHHOTO €CTEeCTBO3HAHMUSI, IPAKTUYECKON JIEATEIIbHOCTH YeJIOBEeKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYyJIbTYphl. 3ajada y4yeOHOTO MpeaMeTa COCTOUT B
dbopMUPOBaHUY CUCTEMBI XUMUUECKUX 3HAHUN — BaKHEUIINX (PaKTOB, MOHSATHI, 3aKOHOB U
TEOPETUYECKUX TMOJOKEHUM, JTOCTYMHBIX OOOOIIEHUN MHPOBO33PEHUYECKOT0 XapakTepa,
si3bIKa HAyKW, B MPHOOIICHUH K HAyYHBIM METOAaM IO3HAHUS MPU W3YYCHUU BEIIECTB H
XUMUYECKUX peakiuii, B (HOPMUPOBAHUM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW W WX
NPUMEHCHUH B Y4eOHO-TIO3HABATEIILHONW U y4eOHO-UCCIIEAOBATEILCKOW JEATeIbHOCTH,
OCBOCHUH TIPaBMJI 0€301MacHOr0 00paIlieHusl C BEIIECTBAMH B ITOBCEITHEBHOM JKH3HH.

[Ipu M3ydeHnn XMMUU HAa YPOBHE OCHOBHOT'O 0OIIET0 00pa30BaHUs BAXKHOE 3HAUYCHHE
npuoOpesu Takue MeNu, Kak:

—  (dopMupoBaHHE  HMHTCIUICKTyaJIbHO  PAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPHUHITHIO pEUICHUH, CIIOCOOHON
aJanTHUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHIM KU3HU;

— HAampaBJIEHHOCTh OOyYE€HMS Ha CHUCTEMAaTUYECKOE MNPUOOIICHHE OO0YyYaromuxcs K
CaMOCTOSITEJIbHOM  MO3HABATENIBHOM  JEATEIbBHOCTH, HAy4YHbIM METOJAM  IIO3HAHUS,
(GOpMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMHUH;

— o0ecreyeHne YCJIOBHM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYAIOIIUMHUCS OIbITa
pa3Ho00pa3HOM NEeATeTbHOCTH, TTO3HAHUS U CAMOTIO3HAHMS, KITIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIUI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUYECHUE JIJIS1 PA3JIMYHBIX BUAOB JACSATEIbHOCTH;

— (dopmupoBanue 001IeH (YHKIIMOHATBHOM M €CTECTBEHHO-HAYYHOW TpaMOTHOCTH, B
TOM 4YHCJIE YMEHUU OOBSCHATH M OIICHHBATH SIBICHHS OKPY>KAIOIIETO0 MHUPA, HCIOIb3YA
3HAHMSI U OIIBIT, MMOJIYYCHHBIC TIPU U3YUYECHUU XUMUU, IPUMEHSITh UX MPU PEIICHUU poOIemM
B MOBCEJIHEBHOMW KU3HU U TPYIOBOM JI€ATEIBHOCTH;

dbopMupoBaHue y OOYyYaIOIUXCS TyMaHUCTHYECKUX OTHOUICHWUHN, TOHUMAHUS
[IEHHOCTH XMMHYECKUX 3HAHUN I BBIPAOOTKH YKOJIOTHYECKH 11ETIECO00Pa3HOTO MOBEICHUS
B OBITY M TPYJOBOU JESITEIHHOCTH B IEJISIX COXPAHEHUSI CBOETO 37I0POBbSI U OKPYKAIOIICH
MIPUPOIAHOM CPENBI;

— pa3BUTHE MOTHBAIlMM K OOYYEHHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MTPOQ WIS ¥ HAMPABIEHHOCTH JTabHEHIIIETO 00 YICHHUS.

OO6miee uyncao YacoB, OTBEAEHHBIX I H3YYCHHUS] XUMHUHA Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHnus, coctaiseT 136 gacos: B 8 kimacce — 68 yacoB (2 yaca B Heeno), B 9 kimacce —
68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMuM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemiecTBa. PU3MUYECKUE CBOWMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BemiecTB. [loHsATHE O METOax MO3HAHUA B XMUMHUU. YHCTHIE BEHIECTBA U CMECH.
Cnioco0sI paszjeneHust cMecen.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas (opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aTOMHasg Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemiectBa. Monb. Momsgpaas Macca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHWCJA CTPYKTYPHBIX €IWHMI] BeUlecTBa. Pacuérel mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nYecKue M XUMHUYECKUE SBJICHUS. XUMHUUECKas peakuuss u e
NpU3HAKU. 3aKOH COXPAHEHUS MACChl BEIIECTB. XHWMHUYECKUE YpaBHEHMUSI.
Knaccuduxanuys XuMHUECKUX peakivil (COeAMHEHUS, Pa3JIOKEHUS, 3aMECIIICHHUSI,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XMUMHYECKOHW MOCYIO0MU, MpaBWJIaMu pabOThl B J1a00OpaTopuu
U npuéMmamu oOpalleHus ¢ J1abopaTOPHBIM OOOpYAOBaHHEM, H3yUYE€HHUE U
onucaHue (HU3UYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3nueckux (IMIaBieHue BOCKa, TassHHUE JIb/Ia, paCTUpaHUE caxapa
B CTYIIKE, KWIIEHUE W KOHJEHCAIUS BOJbI) U XMMHUUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBAaHHE MEIHOM MPOBOJOKH, B3aMMOJEHCTBUE MeENa C KHUCIOTOM)
ABJICHUN, HAONMIOJEHWE M OINHCAHUE TNPHU3HAKOB MPOTEKAHHUS XUMHUYECKUX
peakiuil (pa3noxkeHue caxapa, B3auMOAEHCTBUE CEPHON KUCIOTHI C XJIOPHUIOM
Oapus, pasznoxenue ruapokcuaa meau (II) mpu HarpeBaHuU, B3aMMOJCHCTBHE
xenesa ¢ pactBopoM cos meau (1), m3yueHue cnoco0oB pa3iesieHusi CMECei: ¢
NOMOIIBI0  MarHuTa,  (WIbTPOBAHWE,  BBHIMAPUBAHME,  JUCTHILISALUA,
xpomaTtorpadus, MPOBEICHUE OYHCTKHA IMOBAPEHHOW COJM, HAOJIOJEHUE U
OMMCAHUE PpPE3YJIbTATOB MPOBEICHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKHX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBO. HaxoxmeHnue kucimopoaa B MpUpoae, (PU3NYECKHE U XUMHYECKHE
cBoiicTBa (peakiuu ropenus). Okcunabl. [Ipumenenue kucinopoga. CrocoObl
MOJIYYCHHsI KHUCJIOpoJa B Ja0OpaTOpMU W MTPOMBINUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — antoTponHas MoAUGUKAIIHS KACIOPOIa.

TemmoBoit A3hPexT XUMUIECKON PEeaKIuu, TEPMOXUMUIECKIE yPABHECHHS,
9K30- U SHJAOTEPMHUYECKHE peakluu. TOIIMBO: yrojb U METaH. 3arpsi3HEHUE
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — snmemeHT m mpoctoe BemecTBO. HaxoxaeHwe Bomgopona B
npupoae, (GU3NYECKHe W XUMUYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOObI
nonydeHus. Kuciorel u conu.

MornsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

dusnyeckue CBOMCTBAa BOAbl. Boma kak pactBoputesb. PacTBOpSL
HacellieHHble 1 HEHACBILIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BELIECTB B BOJIE.



MaccoBass [onsd BellecTBa B pacTBOpe. XHUMHUYECKHUE CBOWCTBA BOJIBI.
OcHoBaHus. Ponb pacTBOpOB B MpUpOAE M B KU3HU 4enoBeka. Kpyrosopor
BOJIBI B PUPOJIE. 3arpA3HEHUE NPUPOAHBIX BOA. OXpaHa M OUYMCTKA TPUPOIHBIX
BOJI.

Knaccuduxanus sHeoprannueckux coenuneHuit. Oxcuanl. Knaccudukanms
OKCUJIOB: cojieoOpa3yromue (OCHOBHbBIC, KHUCIOTHBIE, aM{OTEpHBIE) U
HecosneoOpaszyronue. Homenknatypa okcuaoB. Pu3nyeckrue W XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuyeHue OKCUaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMN: HIENOYM M HEPACTBOPUMBbIE
ocHoBaHuA. HomeHknarypa ocHoBaHui. DU3NUECKUE U XUMUYECKUE CBOMCTBA
ocHoBaHui. [losryueHrne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. Gusnyeckue
U XUMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHOcTH MetamioB H. H. bBekerosa.
ITony4yenue Kucior.

Comu. Homenknatypa coneil. @U3MYECKME M XHWMHYECKHUE CBOWCTBA
coneu. [lonydyenue comnen.

I'enetnueckas CBsI3b MEXKY KJIaCCAMHU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuit IKcnepumenm:

KAQUeCTBEHHOE ONpPEJCICHUE COJAECpKaHUsA KHUCIOpojJa B  BO3IYyXe,
MoJIydeHue, coOupaHue, paclo3HaBaHWE M H3YYCHHE CBOWCTB KHCIIOPOJA,
HAOIOJIEHWE  B3aUMOJICUCTBUS  BEIIECTB C  KHUCJIOPOJAOM H  YCJIOBUS
BO3HUKHOBEHUS U TMPEKpallCHUs] TOpeHUsl (MOoXKapa), O3HAKOMIICHHE C
oOpa3liaMd OKCHUJIOB M OIMCAaHWE UWX CBOWMCTB, TMOJy4YeHUE, CcoOUpaHue,
pacno3HaBaHWE M HM3Y4YEHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJEUCTBHUE
Bogopoaa ¢ okcugom Menu (II) (Bo3MOKHO MCIOIB30BaHUE BUAEOMATEPHAIIOB),
HaO/toIeHne  00paslloB  BEIIECTB KOJIMYECTBOM | MOJb, UCCIEIOBaHUE
OCOOEHHOCTEW PpPACTBOPEHUS BEIIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MAacCOBOM J0OJIEd PacTBOPEHHOTO
BEIIECTBA, B3aWMOJCHCTBHME BOABI C MeTaUIaMU (HATpUEM | KaJIbLIHEM)
(BO3MOXHO HCIOJIb30BaHUE BHUJACOMATEpPHUAJIOB), HCCIENIOBaHUE 00pa3IoB
HEOPraHMYECKUX BEHIECTB pPa3UYHBIX KJIACCOB, HAOIIOJEHNE W3MEHEHUs
OKpacKH MHIUKATOPOB B pacTBOpax KHCIOT U IIEJIOYeil, U3y4yeHue
B3aumMojieicTBusi okcuaa Meau (II) ¢ pacTBopoM cCepHOM KHUCJIOTHI, KHUCIOT C
METaJUlaMH, peaKkIMid HEUTpalu3aluu, IMOJy4YeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJIHOTO MeTajlla JpyTMM M3 pacTBopa COJIM, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHellne Kiacchl HEOPraHUYECKHX
COCMHECHUI.

IHepuoanueckuit 3akoH u Ilepuoamuyeckass cucreMa XHUMHUYECKHX
sjemenToB JI. . MenneneeBa. CtpoeHne atoMmoB. XHMHYECKAsl CBA3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIACCH(PUKANMA XUMUUYECKHX dJIeMeHTOB. [loHaTHne o
IPYIIaxX CXOJHBIX AJEMEHTOB (ILIEJIOYHBIE U IIEJIOYHO3EMEJbHBIE METAJLIbI,
rajioreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPBIC 00pa3yroT aMQOTepHBIC
OKCHJIbI U THIPOKCHUIBI.

[Tepuonnuecknii 3akoH. [leproanueckas cucTeMa XUMAYECKUX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuoaHas ¢ JIMHHONEpHUOAHAS (OPMBI
[Tepuoguueckoit cuctembl xumuueckux osiaemeHntoB . WM. Menaeneesa.
Ilepuonsr u rpymmbl. OU3NUECKUN CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI AJIEMEHTA.

Crpoenne artomoB. CocTaB aroMHBIX saaep. WM30Tombl. DJIEKTPOHBL.
CtpoeHue 2JIEeKTPOHHBIX 000J09Y€K aTOMOB MEPBbIX 20 XUMHUYECKUX JIEMEHTOB



ITepuonnueckon cucreMs! /1. 1. Menneneea. XapakTepucTUKa XUMHUYECKOIO
3JIEMEHTA 10 €ro MOoJIoKEeHUIO B [lepuoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH W3MEHEHUS pajiiyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.
3nauenue llepumonmueckoro 3axkoHa u llepuonnueckoil  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS HAayku U npaktuku. . 1. Mennenees —
Y4E€HBIN U IPaKJaHUH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpPHAas) CBSI3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenb  okucieHus. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
[Tponieccrl OKUCIEHUSI U BOCCTAHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiit IKCnepumenm:

u3yuyeHrne 0o0pas3IoB BEIIECTB METAVIOB U HEMETAJUIOB, B3aUMOJCHCTBUE
TUIPOKCHIA IIMHKA C PAacCTBOpPAMHU KHUCJIOT U WIEJI0YEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX —PEaKIUN
(ropeHue, peakiyu pa3ioKeHHs, COSTUHEHUS ).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISICTCS 4Ye€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [ OTIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTE3, Kilaccupukamusi, TEPUOJUYHOCTD,
Ha0JII0/IeHNe, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHHE.

@dusuka: marepusi, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIBI, PAJAUOAKTUBHOCTBH, MOJIEKYJA, DJICKTPUUYECKUW 3apsif, BELIECTBO,
TENO, 00BbEM, arperaTHOe COCTOSHUE BEIIeCTBa, ra3, (pU3MUYecKue BEIUYUHBI,
€MHULIBI U3BMEPEHUS, KOCMOC, IUIaHETHI, 3BE311bI, COHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

I'eorpadms: atmocdepa, rumpocdepa, MHUHEpaNbl, TOPHBIC IOPOJIHI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKasl peaKU s

[Tepuonnueckuit 3axoH. [lepuoguueckas cuCTeMa XUMHUYECKHUX JIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHYECKHX DJJIEMEHTOB MEPBBIX TPEX IEPUOJOB, KM, KaJIbLUA U HX
COCMHEHUN B COOTBETCTBUHU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHUEM HX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMMUYECKOW CBSI3U. THUIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©u  HOMEHKIATypa  HEOPTaHMYECKHX  BEIECTB.
XHUMUYECKNE CBOWCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaccam
HEOPraHUYECKUX COCTMHEHNM, TEHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XuMUYECKHX peakuid MO pa3IMYHbIM MpHu3HaKaMm (110
YHCITy ¥ COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3D (DEKTy,
[0 W3MEHEHHI0 CTEIICEHEM OKUCICHUS XUMHUYECKHX DJJIEMEHTOB, IO
o0paTUMOCTH, 1O YYAacCTHIO KaTaiu3aTopa). ODK30- H DHIOTCPMHUYECKHE
pEaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsitue o ckopoctu xumuueckou peaknuu. [lonsTre 00 0O0paTUMBIX U
HEOOpaTUMBIX XUMHYECKHX peakuusax. [loHATHE O TOMOTE€HHBIX U



rereporeHHbix peakuuax. llonsthne o kartanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DaAKTOpBI, BIUSIONIME HA CKOPOCTh XUMHUUYECKOW PEAKIUH H
MOJI0)KEHNE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKUCJIUTENbHO-BOCCTAHOBUTENBbHOW  peakiuu. CocTaBieHHE  ypaBHEHUM
OKHUCJIUTEbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJUTUYECKOM  JTUCCOLMALUU. DJIEKTPOIUTHL U
HE3JICKTPOJIUThL. KaTuoHbI, aHWMOHBL. MeEXaHW3M AUCCOLUMAIMUA BEUIECTB C
pPa3IMYHBIMU BUJAMU XUMHUYECKOUN CBsi3U. CreneHp aucconuanuu. CUIbHbIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHOro oOMmeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpaIll€HHbIE HWOHHBIC ypaBHeHUs peakiui. CBoiicTBa
KHUCJIOT, OCHOBaHUW U COJIEH B CBETE MPEJICTABICHUN 00 AJIEKTPOJIUTHYCCKON
nucconmanuu. KauecTBeHHbIE peakiiui Ha MOHBI. [ToHsATHE O TUAPOH3E CONEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJAEISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB U HEeMeTaUioB (rpadura U aimMasa), CIOXKHBIX BEIICCTB
(xmopunma HaTpHs), HCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOM
peakiuu  OT  BO3JEHCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
AJIEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, Ipolecca AUCCOLUAIMU KHUCIOT,
niesioue u cojiel (BO3MOXKHO MCTIONIb30BAHKE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WUTIOCTPHUPYIOIINX MPHU3HAKK MPOTEKAHUS PEaKIUii MOHHOTO OOMEHa
(oOpa3oBanue ocajka, BbIJEIEHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTENIBHBIX pPEaKIUN
(ropenue, peakiuu pa3IokKEHUs, COEAUHEHNA ), pacrio3HaBaHue
HEOPraHMYECKUX BEIIECTB C ITOMOIIbIO KAaue€CTBEHHBIX pPEAaKIUHd Ha HOHBI,
pelIeHne SKCIEPUMEHTAIBHBIX 3a1a4.

HemeTaJibl 4 MX COeIMHEHUS

OO6mrast xapakTepucThkKa TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u Gu3ndeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTeHOB. XWMHWYECKHE CBOMCTBA Ha MpPUMEpPE XJopa
(B3auMozeiicTBUE C METaIlaMU, HEMETa/IaMH, LIeJIo4YaMH). XJIOPOBOAOPOI.
CongHas KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJydyeHUue, npuMmeHenue. Jlelicteue
XJIOpa W XJIOPOBOAOPOJA HAa OpraHu3M 4ejioBeKa. BaxkHelinne XJIOpUAbl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mast  xapakrtepuctuka 2dyeMeHToB  VIA-rpymmbel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pusndyeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOPOJAa M  cepbl. AJUIOTPOIHbIE
MOAU(PUKAIIMKA KUCIOPOIa U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOI0pO,
cTpoeHue, (U3MYECKHE W XUMHYECKHe CBoicTBAa. OKCHIBI CEpbl Kak
MPEACTaBUTENN KHUCIOTHBIX OKCUJoB. CepHas KHCIOTa, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa (0OIIME KakK MPEICTaBUTENsl Kjacca KHCIOT U
cneruuyeckne). XUMUIECKUE PEaKIINH, JISKAIUe B OCHOBE MPOMBITINICHHOTO
croco0a mosy4yeHus: cepHoil kuciotel. IIpumenenue cepHoil kuciotel. Conu
CePHOM KHCIIOTHI, Ka4eCTBCHHAs peakuus Ha CynbhaT-uoH. Haxoxaenue cepsl
1 €€ COCNUHEHHI B NpUpoAe. XMMHUECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPeabl
COEIMHEHUSAMU Cepbl (KUCIOTHBIE OXKAM, 3arps3HEHUE BO3/yXa U BOJIOEMOB),
crocoObl €ro MpeI0TBPaICHHUS.

OO6uias xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTEIEHU OKUCIEHUA. A30T, pacrnpoCTpaHECHUE B



npupojie, GU3ndecKre U XUMMUYecKre cBocTBa. KpyroBopoT a3oTa B MpUpoOje.
AMMHak, ero pusnueckue U XUMUYECKUE CBOMCTBA, MOJTYyUYEHHUE U TPUMEHEHHUE.
Conu amMmoHUs, HX (PU3MYECKHE U XUMHUYECKHUE CBOICTBA, NPUMEHEHHUE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUSA. A30THas KHCIIOTa, €€ IMOIy4YEeHHUe,
¢usznueckre M XUMHUYECKHME CBOWCTBAa (OOUIME Kak MpeACcCTaBUTENs Kiacca
KUCJIOT U cnernuduueckue). Mcmons3oBaHue HUTPATOB M COJIEH aMMOHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpY Karolen
Cpeabl COEAMHEHUAMH a30Ta (KUCJIOTHBIE TOXKIH, 3arPSI3HEHUE BO3AyXa, MOYBbI
u BosoéMoB). docdop, amnorponueie Mogudukanuu docdopa, uznueckue u
xumuyeckue cBouctBa. Oxcun  dochopa (V) u  dochopHas kuciora,
dbu3nUecKue U XMMUYECKHE CBOMCTBa, osydeHue. Mcnonb3oBanue ¢pocdarosB B
KaueCTBe MUHEPAJIbHBIX YI0OpECHUI.

O6mast  xapakrepuctuka ds1eMeHToB [VA-rpynmel.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. YTJIEepoAd, ajlIOTPOIHbIE
MoauUKaIMK, PacHpOCTpaHEHHE B TpUpOJe, (DHU3UUYECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopor yriepoaa B npupoge. OKcuabl yriiepona,
uX (U3MYECKUE M XUMHYECKHE CBOMCTBA, JICMCTBUE HA >KUBBIC OPraHU3MBI,
MOJIyYEHUE W TIPUMEHEHHUE. DKOJIOTHYECKHE TTPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumoreza riaoOaJibHOrO TOTEIUICHHS KIUMaTa, MapHUKOBBIN
ahdexr. YrompHas kuciaora M e€ ConM, X (PUIMUECKUE M XUMHYECKUE
CBOMCTBa, IMOJy4YeHHEe U NpuMeHeHue. KauecTBeHHass peakuus Ha KapOoOHart-
noHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBINIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COEMHEHUAX yriiepoja (METaH, 3TaH, TWJIEH, alleTWICH, 3TaHOJI, TJIULEPUH,
yKCycHasi KuclioTa). [IpupoiHble HCTOYHUKH  YIIEBOAOPOJOB  (yroib,
IPUPOIHBIN ra3, HePTh), TPOAYKTHI UX MepepadoTku (OEH3UH), UX POJIb B OBITY
U npombinieHHOCTH. [loHsITHE 0 OMOJIOrMYecKH Ba)KHBIX BEIIECTBAaX: KUpPaX,
Oenikax, yrieBoJax — M UX POJIM B KM3HU 4esoBeka. MaTepuanbHOE €IMHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢dwusnueckne W XHUMHUYECKHE CBOWCTBA, IOJIyYCHHE U
npumeHenne. CoenuHeHuss kpemHus B mpupozae. OOmue mpencraBieHuss o0
okcuae kpemHus (IV) u xpemHueBoi kucnore. CUIIMKaThl, ©X UCIOJIb30BaHHUE B
OBITY, B MPOMBINIJICHHOCTH. Ba)kHei1ine cTpouTeNbHbIE MaTEpUAIIbl: KEPaAMUKa,
CTEKJIO, IIEMEHT, O€TOH, kelie300eToH. [IpoldiiemMbr 6€3011acHOTO HUCTIOIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCETHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpa3IOB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM
KHUCIIOTBHI, TPOBEICHNE KAaY€CTBEHHBIX PEAKIIUi Ha XJIOPU/-UOHBI U HAOIIOACHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromue (pu3ndeckue U XUMUYECKUE
CBOMCTBAa TaJIOTEHOB W HX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), O3HAKOMJICHHE C OOpa3laMu XJIOPUIO0B (TaJOTeHUOB),
O3HAKOMJICHME C o0pa3mamMu cepbl U €€ COEOUHEHHSIMU (BO3MOKHO
UCIIOJb30BaHUE BHUAEOMATEPHUANIOB), HAONIOAEHUE TMpouecca OOyTiMBaHUs
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3Y4YEHHUE
XAMHYECKUX  CBOMCTB  pa30aBIEHHON CEpHOM  KHUCJIOTHI, MPOBEICHUE
KaueCTBEHHOW peakiud Ha CcyabpaT-uoH W HaOMIOIeHWe TMpu3HaKa e€
MPOTEKaHMs, 03HAKOMJICHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, ¢ocdopa 1 ux
COeIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEpHUAIOB), oOpa3laMu
a30THBIX U (POCHOPHBIX YIOOPEHUM, MMOJydeHUe, COOMpaHue, pacrio3HaBaHuEe U
M3YyYEHHUE CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIMN Ha HOH



aMmMmoHusi U (ocdaT-MOH W U3yYEHHWE TNPU3HAKOB UX TMPOTEKAHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO (BO3MOXKHO
WCIIOJIb30BaHUE BHUACOMATEPHUAIOB), H3YYEHHUE MOJACICH KPUCTAIITUYECKUX
peméTok anMmaza, rpaduta, QyIepeHa, O3HAKOMJIIEHHE C MPOIECCOM
a7CcopOIMKM pacTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHWCTBOM
MPOTHBOTA3a, MOJIydeHUe, coOMpaHHe, paclio3HaBaHWE W M3YYCHUE CBOMCTB
YIIEKUCIIOTO Ta3a, MPOBEJACHUE KAaueCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYECHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMEN CUIUKATHOM MPOMBIIUIEHHOCTH, PELUICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BakHelre HeEMeTaUIbl U UX COETUHEHMUSY .

MeTajIbl M X COeINHEHHS

OO6miass xapakTEepUCTUKAa XUMHUYECKUX DJJIEMEHTOB — METAUIOB Ha
OCHOBAaHMU MX MOJIOKEHUA B [leproanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atromoB. CTpoeHHe MeTaJIoB. MeTtamnueckas
CBSI3b U METAJUIMYECKAsl KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN PsJl
HanpsoKEHU MeTaioB. Du3nYeckue M XUMHUUYECKHE CBOMCTBA METAIIOB.
OO6mue crocoObl TONydeHUsT MeTayioB. [loHSATHE O KOPpO3WH METaJIoB,
OCHOBHBIE CIOCOOBI 3alUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTauibl: TosiokeHUWe B Ilepuoguueckoid  cucTeMe
xuMHuueckux 3neMeHToB . 1. MeHneneeBa, CTpOEHHUE UX aTOMOB, HAXO0XKJICHUE
B npupojse. Pusznueckne M XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). Okcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IenoYHbIX
METaIJIOB U UX COCIUHECHU.

[[lemouyHO3eMENBHBIE METadbl MarHud H KaJIbLMKA: TIOJO0XXEHHE B
[lepuoguueckoit cucreme xumuueckux osnemeHtoB J[. WM. Menpgeneesa,
CTPOCHHE HX aTOMOB, HaxoXJeHue B mnpupoae. Ouznyeckne U XUMHYECKHUE
CBOWCTBA MarHusg W Kalbliud. BakHeiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coiin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AnoMUHMA: ToJIo)keHue B IleproaMyeckoil CcuUCTeME XUMHYECKHX
sanementoB JI. M. MeHneneeBa, CTpOCHHE aroma, HAXOXKJICHUE B MPHUPOJE.
dusnyeckne M XUMHUYECKHE CBOMCTBAa amtoMHHHSA. AMQOTEpHBIE CBOMCTBA
OKCHUJIa U TUAPOKCHUIA aTFOMUHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MennaeneeBa, CTpOEHUE aTOMa, HAXOXJICHUE B npupoje. Ousndeckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, TUAPOKCUIBI M conu xeneza (II) u
xenes3a (III), ux coctas, cBOKCTBA U MOJIYYEHUE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0pasllaMd METAIOB M CIUIaBOB, HX (PU3HUYCCKUMH
CBOWMCTBaMH, HW3Y4YCHHE PE3YJbTaTOB KOPPO3UHM METAJIOB (BO3MOXKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJbIlds M HaTpUs C BOJIOM (BO3MOKHO HCIIOJB30BAaHME BHACOMATEPUAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIe3a B KUCIOPOAE
(BO3BMOKHO HCIOJIb30BAaHHWE BHJEOMATEPHATIOB), TMPU3HAKOB MPOTEKAHUSA
KaYECTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJablHsl, ATFOMUHMS, [IMHKA, KEe3a
(II) m xeneza (III), memu (II), HaOmomeHWMe W OMUCAHUE MPOLECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMU HATpus, Kaausg U Kajablusd (BO3MOXKHO
WCIIOIb30BaHUE BHUACOMATEPHAIOB), HCCICAOBaHNE aM(pOTEPHBIX CBOMCTB
TUJIPOKCHIA AIFOMUHUS U TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHelmue MeTalIbl U X COEIUHECHUS).

XUMHA U OKPYXKAKIIAA Cpeaa



BemecrBa u Marepuasisl B OBCEIHEBHOM JKU3HMU 4YesloBeKa. be3zomacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas moMouis npu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYKaoIel cpepl (mpeaenbHas JOMyCcTUuMas
KoHIIeHTpamusi  BemlecTB, pgainee — I[IJIK). Ponp xumum B pemeHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3oB MAaTEPHUATIOB (CTEKIIO, CIIJIaBbl METAJJIOB, MOJIUMEPHbIE
MaTepHuabl).

Meosicnpeomemmnuie ceasu

Peanuzaius mMeXnpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYUHbBIX
NOHATHI, TaK W TOHSATHUM, SBISIIOIIMXCA CUCTEMHBIMU MJI OTAEJBHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOI'O ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuPuKauus, NEePUOAUYHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, U3MEPEHHE, MOJIEIb, SIBICHHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTEPUAIIbI.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUYECKUN 3apsj]l, MPOBOJHHKH,
NOJYIPOBOAHUKH, AUDJIEKTPUKH, (HOTOIJIEMEHT, BEHIECTBO, TEJNO, OOBEM,
arperaTHo€  COCTOSIHME  BEIllecTBa, a3,  pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PEmIETKa, CIUIaBbl, (QU3MUECKUe BEJIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, 6nocdepa, sKocucTeMa, MUHEPATbHbBIE
yII0OpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

'eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIE MOPOIBI,
MIOJIE3HBIE UCKOIIaeMBIE, TOIUIUBO, BOJHBIC pECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JIEATEIbHOCTU B  COOTBETCTBUU C  TPATULIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JYyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOpPMaMH MOBEJACHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUNA 00 yJarOIIUXCSl.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroNIUXCS
PYKOBOJICTBOBAThCSl CHCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTALUA U
pacuIMpeHue onbiTa ICSITEIHLHOCTH Ha €€ OCHOBE, B TOM YHUCJI€ B YaCTH:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

[IEHHOCTHOTO  OTHOIIEHUSI K  OTEYECTBEHHOMY  KYJIBTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJEAUI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyKUd B )KM3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOMU
uHopMalMer O TEPEeaOBBIX JOCTIKCHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHON XHMHH, 3aWHTCPECOBAHHOCTH B HAY4YHBIX 3HaHMIX 00
YCTPOWCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M TMpaBUIAX MEXIMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTMBE, KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, y4eOHOMCCIIEeIOBATENBCKOM, TBOPUECKOW M JIPYrux
BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM JESTEIbHOCTU
IIPU BBIMOJIHEHUU YU€OHBIX, TO3HABATEIbHBIX 3a/a4, BHIMOJTHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB,  CO3JJaHUM  YYE€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W  B3aUMOIIOMOIIM B  Tpolecce dAToM  yueOHOM
NEATEIIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE NOBEIAEHUE M IOCTYIKHM CBOMX
TOBapHUIIEH C MO3ULIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEAKIIMH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKHU U COCTaBIIAIOLIUE
OCHOBY ISl TOHUMAaHHMsI CYIITHOCTH HAYYHOW KapTHUHBI MUPA, MPECTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPHUPOJIBI, B3aUMOCBSA3IX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

M03HABATEIbHbIE MOTHUBBI, HAlPABJICHHbIC HAa MOJIyYEHUE HOBBIX 3HAHUI
M0 XUMHH, HEOOXOAWMbIE I OOBSCHEHUS HAOIIOAAEMBIX TMPOIECCOB U
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIICKOW KYIbTYpHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padoThl € Yy4EeOHBIMH TEKCTaMH,
CIIPaBOYHON  JIUTEPAaTypoil, JIOCTyNHBIMHU  TEXHUYECKHUMH  CpPEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpPEC K OOYYEHHUI0O M TO3HAHWIO, JIOO03HATEIbHOCTh, TOTOBHOCTH M
CIOCOOHOCTh K €camM000Opa3OBaHUIO, IMPOEKTHOW U  UCCIEAOBATEIbCKOU
TESITENHbHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBIEHHOCTH U YPOBHs 0OYYCHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH 3>KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 370pOBbIA 00pa3 KM3HHU, OCO3HAHUE MOCIEICTBUN U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHUs), HEOOXOJAMMOCTH COOJIIOACHUsT TMpaBuwyl  OE30MaCHOCTH  MpHU
oOpaIieHny ¢ XAMUYSCKUMH BEIIECTBAMH B OBITY M peabHOM JKU3HU;

5) Tpy/10BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPaKTUUECKOMY H3Yy4deHHIO mpodeccuil u Tpyna pazaudyHOro
poja, yBaXeHUEe K TPYAY U pe3yJibTaTaM TPYAOBOU JAEATEbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPHUMCHCHHS MPEAMETHBIX 3HAHWW MO XUMHUHU, OCO3HAHHBIN BBIOOD
WHJVMBUAYaIbHOW  TPACKTOPUM TMPOJOJDKCHHS 00pa3oBaHHs C  Y4ETOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, yCHemHol TpoPeCCUOHANBHOW IEATeIbHOCTU U Pa3BUTHUSA
HEOOXOMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCS B TMPOdeCCHOHATBHOU
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11e7IecCO00pa3HOe OTHOIIEHUE K TPHUPOJE KaK HUCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370pPOBOT0O
u Oe3omacHoro o0pasa KW3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY U TICUXHUYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEJICHMSI MpU padbOTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, ITOJIy4aeMbIC MPU N3YUCHUN XUMHH, JIJIs
peleHus 3ajad, CBSI3aHHBIX C OKpPYXKaWIIeH TMPUPOTHOM Cpeaon, s
MOBBIIICHUSI YPOBHSI JKOJIOTMYECKOM KYJIBTYpPhl, OCO3HAHUS TJIO0ATBLHOTO
XapakTepa OKOJOTMYECKUX MPOOJIeM U MYTeH HUX PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIIICHUS, YMCHHUS PYKOBOJACTBOBATHCS UM
B MT03HABATENbHON, KOMMYHHUKATUBHON U COIIMAJIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B coctaBe meranpenMETHBIX pE3YyIbTAaTOB BBIJIEISIOT 3HAUYMMBIE IS
dbopMUpOBaHUST MHPOBO33PEHHUS OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpus,
NPUHIIMI, TUIMOTE3a, (aKT, CHCTeMa, NPOIECC, AKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAHMW W3 HOTUX NpPeaMeToB  (HOPMHPOBATH
NpEe/ICTaBlIieHne O I[EJOCTHOM HayyHOW KapTHMHE MHpa, U YHUBEpCAJIbHBIC
yueOHbIe JeHicTBUs (TMO3HABATEIbHbIE, KOMMYHUKATHBHBIC, PETYJSTUBHBIC),
KOTOpBhIe 00€cTeurnBarOT (POPMUPOBAHHWE TOTOBHOCTH K CaMOCTOATEIBHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU EeATETbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUJICHUS TPH OCBOCHUU
3HAHHUI: PACKPBIBATH CMBICT XUMHUYECKUX MOHATHH (BBIACIATh UX XapaKTepHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBSI3b C IPYTUMU MOHSATUSMH ), HCTIOIH30BaTh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBJICHUM, BRIOMPATh OCHOBAHUS
U KpUTEpUH [JIs KIAacCU(UKAIIMM XWMHUYECKHX BEIIECTB U XHUMHYECKUX
peakiuii, yCTaHABIMBATh MPUYNHHO-CICACTBEHHBIC CBS3U MEXIY OOBEKTaAMU
W3Y4YCHUS, CTPOHUTH JIOTUYECKUE PACCYXACHHS (MHIYKTHUBHBIC, NEAYKTHBHBIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCEe IMO3HAHMUS TOHATUS (TPEeIMETHBIE W
METanpeMETHbIE), CHUMBOJIMYECKHUE (3HAKOBBIE) MOJEIU, HCIOJIb3yEMbIE B
XAMHH, TPeoOpa3oBhIBaTh MIUPOKO TPHUMEHIEMBIE B XUMHUU MOJCITbHBIC
MPEACTaBICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas opmyia
1 ypaBHEHUE XUMHUYECKON pPEaKIMH — MPHU PENICHUH y4eOHO-TIO3HABATEITLHBIX
3amady, C y4€TOM OTUX MOJENBHBIX TPEJCTABICHUN  BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE TPU3HAKH HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  PEaKIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CIEJCTBEHHBIC CBSI3M W MNPOTHUBOpPEUUS] B
M3y4aeMbIX MpoIleccax U sIBICHUSX.

Bba3oBble nccienoBate/ibCKue 1eCTBUA:

yMEHHE HUCTI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Jig (HhOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CY)XICHUH;

npuoOpeTeHUe ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUYCHUYECKUX DSKCIIEPUMEHTOB, YMEHHME HaOJ0JaTh 3a XOJIOM TIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3ysbTart, (popMyaupoBaTh 00001IEHUs
U BBIBOJIBI MO pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISAThH
OTYET O MpoJIeJaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMEHUE BBIOMpATh, aHAJTU3UPOBATH W HUHTEPIPETUPOBATH HHGOPMAIIUIO
pa3IUYHBIX BUJAOB M (OPM TMPEICTABJICHUS, TMOJIYy4aeMyI0 U3 Pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIPHAsI JIMTEpaTypa XUMHYECKOrO COJIepIKaAHUS,
CripaBOYHBIC mMocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yMEHUE TIPUMEHSITh Pa3IMYHbIC METObI U 3aMPOCHI PU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U TTO3HABATEIBHBIX 3aJ1a4 OMPEACIIEHHOTO TUIIA, TPUOOPETEHHE OTBITA
B 00JIACTH HCIIOJIb30BaHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
OBJIQJICHUE KYJBTYPOH aKTHBHOTO WCIIOJB30BaHUS PA3JIMUHBIX TMOMCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY HpeaCTaBICHUS
uHbOpMAIIMK U WUIIOCTPUPOBATH PEIIaeMble 3a7a4d HECIONKHBIMU CXEMaMH,
auarpaMMaMmu, IpyrumMu ¢popMamu rpaduku U 1X KOMOUHAIUSIMU;

yMEHHE UCIOJIb30BaTh MW aHAJIM3UPOBaTh B IIpollecce Y4eOHOW u
UCCJIEN0BATENbCKON JEeATEIbHOCTU UH(pOpPMALIHIO 0 BIIMSTHUU
IPOMBILIJIEHHOCTH, CEJIBCKOIO XO35MCTBA M TPAHCIOPTAa HAa COCTOSIHUE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuKaTHBHBbIE YHUBeEpPCAJIbHbIC YUeOHbIe 1eCTBHS:

YMEHHS 3aJlaBaThb BOMNPOCHI (B XO0j€ auanora M (Wik) JUCKYCCHH) MO
CYIIECTBY 0OCyXmaemMoil Tembl, (OPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[O3HABATEIbHOM
NEATEIbHOCTA B YCTHBIX M MHCBMEHHBIX TEKCTaX; J€JaTh IPE3CHTAIUIO
pEe3yJbTAaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEepuMeHTa (1abopaTOpHOro
OTIbITA, JIA0OPATOPHON PAOOTHI MO MCCIETIOBAHUIO CBOWCTB BEIECTB, YIE€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MMO3HABAaTEIbHOM M  HCCIIEIOBATENIbCKON  NIESITENbHOCTH IPU  PELICHUH
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIMS COBMECTHBIX JEHCTBHM, OMpelesieHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITTOJTHEHHOW pabOThI U APyTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI AEATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NEeATEeNbHOCTD, BEIOMpATh Hanbosee 3(hPEeKTUBHBIE CIIOCOOBI PEIICHUsT Y4EeOHBIX
U MO3HABaTENbHBIX 3a/a4, CaMOCTOSITEIbHO COCTAaBJISTh WA KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJIyYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX 00OBEKTaX — BEIIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYUYECHHOTO PE3YJIbTATA 3asIBICHHOMN LIEJIH, YMEHHE
WCMOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTBI, NpeiiaracéMble B YCIOBUH
3aJJaHU .

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO
COJIepKaHMsI, YCTAaHOBJIEHHOTO JaHHOW (enepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE O0YYaIOIIMMUCS HAay4YHbIC 3HAHUS, YMEHUSI U CIIOCOOBI
nercTBuil, cneuuduyeckue IS TpeAMETHOM obnacth «XuUMUA», BUIBI
JNEATENbHOCTA MO TMOJY4YEHUIO HOBOTO 3HAHUS, €ro MHTEPIpPETALNH,
peoOpa3oBaHUIO ¥ MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOydenuss B 8 kijiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSITUI: aTOM, MOJIEKYJIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(omHOpPOIHASL M HEOTHOPO/IHAS ), BAJISCHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJISIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAS
Macca, MaccoBas JOJi1 XHUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJSIDHBIH ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBAHMUE, COJIb,
3JIEKTPOOTPULIATEILHOCTh, CTEIICHb OKUCIICHUS, XUMHUUECKasl peakius,
KJ1accu(puKaIus peakiuii: peakiiuu COeAMHEHUS, PEaKIIUU Pas3IoKEHUs,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 3K30- U DHJIOTePMUUYECKHUE
peakIuu, TeroBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBINA CIIOM
aToMa, aTOMHas oOpOuWTal b, paAJAUYC aroMa, XUMHUYECKas CBS3b,
NOJISIPHAs W HENOJsIpHAas KOBAJEHTHAsl CBS3b, MOHHAs CBSI3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlIKsI) B paCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHI H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUIsI COCTaBJICHHS (POpMyI
BEIIECTB U YPABHCHU XUMHUUYECKUX PEAKIIUN;

e ONpENENsiTh BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSX, CTENEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApHBIX
COEIMHEHUAX, MPUHAIIEKHOCTh BEIIECTB K OMNpPEAEIEHHOMY KIIacCy
COeIMHEHUN 1O (QopmyliaM, BUJ XUMHUUYECKOU CBSI3M (KOBAJICHTHAS U
MOHHAs1) B HEOPTaHUYECKUX COEIUHEHHUSIX;

e packpeiBaTh cmbica llepuonnueckoro 3akona [[. M. Menneneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKHUX JIEMEHTOB OT UX ION0XKeHus B [lepuoanyeckoit cucreme,
3aKOHOB COXPAHEHUS MACChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpO;

e ONHUCHIBATH W XapakTepH30BaTh TadMMuHyl0 (Gopmy Ilepuoamueckoit
CHCTEMbl XHMHUYECKUX DJJIEMEHTOB: pa3iauyaTh IOHATUS «TJaBHas
noarpymnmna (A-rpynma)» u «mobounas noarpymnma (b-rpymnma)y», Manbie
1 OOJIBIITNE TIEPHOJIBI, COOTHOCUTH 0003HAYCHHMSI, KOTOPHIE UMEIOTCS B
tabnune «llepmonmdeckas cucrteMa XHMHYECKHX diemMeHTtoB J[. U.
MenzaeneeBay € YHCIOBBIMHA XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XAMHYECKUX DOJEMEHTOB (COCTaB W 3apsn sapa, oO0IIee Yucio
AJIEKTPOHOB U PACIPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);



K

KIaCCU(PUIIMPOBATh  XUMHUYECKHE  DIIEMEHTBHI,  HEOPTaHMYECKUE
BEIIECTBA, XMMHUECKHUE PEaKIUH (110 YUCITY U COCTaBY YYaCTBYIOUIUX B
peaKklUy BELIECTB, M0 TEIIOBOMY 3 deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIUE XMMUYECKUE CBOMCTBA BEIIECTB
pa3NMUYHBIX  KJIACCOB,  TOATBEpXKAas  OMHCAaHWE  MpUMEpaMu
MOJICKYJISIPHBIX YPABHCHHI COOTBETCTBYIONIUX XUMUUYECKUX PEAKITUH;
NPOTHO3MPOBAaTh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTECKAHHS XHUMHYECKUX
NIPEBpAIEHUH B Pa3IMYHBIX YCIOBHUSIX,

BBIUUCIIATh OTHOCHUTENBHYIO MOJICKYJSIPHYIO W MOJSIPHYIO MacChI
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO0 »3JeMeHTa 1o (opmyie
COEIMHEHHUs, MacCOBYIO [OJII0 BEILIECTBA B pPacTBOpE, MPOBOJIUTH
pacuéThl MO0 YPaBHEHHUIO XUMUYECKON PEaKIIH;

NPUMEHSATh OCHOBHBIC OIEpAIli MBICIUTEIHON NIeATEeNbHOCTH —
aHalnM3 M CHHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHCTeMAaTU3aluIo,
KJIacCU(UKAINIO, BBISBICHUE MPUYUHHO-CIICJACTBEHHBIX CBS3CH — JIs
M3yYeHUs CBOWCTB BEIIECTB W XUMHUYECKHX pEaKIUi, €CTECTBEHHO-
Hay4YyHbIE  METOABl  TO3HaHMA —  HAOJIOACHWE, W3MEpCHHE,
MO/ICTHPOBAHHE, YKCIIEPUMEHT (peabHBIN ¥ MBICIICHHBIH );

CIeIOBaTh ~ TMpaBWJIaM  TIOJb30BAaHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHbIM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOpalieHus ¢
BEIICCTBAMH B COOTBETCTBHHM C HWHCTPYKIUSMH TIO BBITOJTHCHHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB MO IOJYYCHUI0O U COOMPAHUIO
raz000pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOJA), HPUTOTOBICHUIO
pacTBOpPOB C  OMNpeneNéHHON MaccoBOM /o€l  pacTBOPEHHOTO
BEIIECTBA, MJIAHUPOBATh M MPOBOAUTH XUMUYECKUE IKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIEJOYEH W  KHCIOT C  TOMOIIBIO
UHIUKATOPOB (TakMyc, heHoTanenH, METUIOPAHXK U JIPyTHe).

KOHIly 00yueHusi B 9 KJjacce TpEIMETHBIE pe3yJbTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

PAcCKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX MOHSATUN: XMUMHUYECKHIA
AJEMEHT, aTOM, MOJIEKyJla, WOH, KaTHUOH, aHUOH, MPOCTOE BEILIECTBO,
CJI0’KHOE BEILIECTBO, BAJIECHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, TEIUIOBOU
addekT peakuuu, MOIb, MOJSPHBIA 00BEM, pacTBOp, SJICKTPOIUTHI,
HEAJEKTPOJIUTBI, SJIEKTPOIUTUYECKAS TUCCOLUALNS, PEAKIIUU UOHHOIO
oOMeHa, KaTaiu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe U
HeoOpaTUMBIE PEAKIINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTENh, BOCCTAHOBUTENb, OKHUCICHHE U  BOCCTAHOBJICHHE,
aloTponusi, amMQpOTEpPHOCTh, XUMHUYECKass CBS3b (KOBaJEHTHAaf,
WOHHAsl, MeETaJuIMuecKas), KpUCTaJUIMYECKasi pemeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOM pEaKLUH, IPEIeIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX MOHSATUUH U
NPUMEHATH 3TH HOHSTHUS MPU ONUCAHUM BEUIECTB U UX MPEBPAILCHUI;
UCIIOJIb30BATh XMMHUYECKYIO CHUMBOJIMKY JUIsl COCTaBieHUs (opMyll
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

ONpeAeisATh BAJEHTHOCTh W CTENEHb OKHUCICHUS XHMHUYECKUX
3JIEMEHTOB B COCIWHEHUAX PA3JIMYHOTO COCTABA, IMPUHAMICKHOCTh
BEILECTB K OMNpPENEIEHHOMY KJIacCy COEIMHEHHH mo (opmyliaMm, BHU
XUMUYECKOW CBA3M (KOBAJEHTHAs, MOHHAs, MeETa/lInueckas) B



HEOPTraHWYECKUX COCUMHEHUSX, 3apsi] MOHA IO XMMHUYECKOU (opmyie,
XapakTep cpeAbl B BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COEIUHEHUH,
TUII KPUCTALUINYECKOU PELIETKA KOHKPETHOI'O BEILECTBA,

packpbiBaTh cMbIci Ilepuognueckoro 3akonHa [[. M. MenpeneeBa u
JEMOHCTPUPOBATh €ro MOHHMMAaHHME: OMNHCHIBATH U XapaKTEpPHU30BaTh
Tabinunyto Gopmy lleproguueckoil CUCTEMbBI XUMHUYECKHX 3JIEMEHTOB:
pasznuyarh MOHATHUS «TJlaBHas noArpynna (A-rpynmna)» U «noOodHas
noarpynna (b-rpymnma)», manbie u OOJbIIME TEPHUOJBI, COOTHOCUTH
0003HaueHusl, KOTOpPHIE HUMEIOTCS B NEPUOJUYECKON Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsii slpa, oOlIee YHUCIO JJIEKTPOHOB U
pacrpefieyieHue UX 0 DJJICKTPOHHBIM CJI0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U UX COEUHEHUN B
npenenax MajblX MEpUOJOB U TIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS
WX aTOMOB;

KJacCU(UIUPOBATh  XUMHUYECKHE  DJIEMEHThl,  HEOpraHUYecKue
BEIIECTBA, XUMUYECKUE PEAKIIUH (T10 YUCITY U COCTaBY YUaCTBYIOIIUX B
peakiuy BEHIECTB, MO TEMIOBOMY A(DQEKTy, M0 M3MEHEHHUIO CTEleHen
OKHCJICHUS] XUMHUYECKUX JIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME U Clielu(PUUecKre XUMUYECKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEpKIas OMNHCAHUE
npuMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIni;

COCTaBJISITh YPABHEHHUS DJIEKTPOIUTHYECKOW ITUCCOLMALMM KHUCIOT,
HIeJIoYed M COJIel, TOJIHBIE W COKpall€HHbIE YpAaBHEHHS peakuuid
MOHHOTO  OOMEHa, YypaBHEHHS  peaKlHii,  MOATBEP>KIAIOIINX
CYILIECTBOBAHHE T'€HETUYECKOUN CBSI3M MEXKAY BEIECTBAMHU Pa3JIMYHBIX
KJIACCOB;

PacKpbIBaTh CYLIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PpPEaKIUN
TIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOEHUS,
BO3MOKHOCTH TMPOTEKAHUS XUMUYECKHX IPEBPALICHUI B PAa3IUYHBIX
YCIIOBUSIX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHUs, MAacCOBYIO [OJIIO BEHIECTBA B pPacTBOpPE, MNPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

coOmoaTh MpaBWia  TIOJB30BAHHUS  XUMUYECKOW TOCYIO0M U
nabopaTopHbIM O0OpYZOBaHHEM, a TaKXKe IMpaBwiIa OOpalleHHs C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKHX OTBITOB MO TMOJMYYCHUIO U COOMpPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKLUH, TOJATBEP)KIAIOIINE KAuEeCTBEHHBI COCTaB
pa3IMYHBIX BELIECTB: pPAaclO3HaBaTh OMNBITHBIM NYTEM  XJIOPUA-,
Opomun-, womua-, Kapbonar-, Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI AaMMOHHMSI U MOHBI MU3YYEHHBIX METaJUIOB,
NPUCYTCTBYIOIIHUE B BOJAHBIX PACTBOPaX HEOPTraHUUYECKUX BEIIECTB;
OPUMEHATh OCHOBHBIE OIEpPAllMM MBICIUTEIBHOW JIESITEIbHOCTH —
aHalmu3 W CHHTE3, CpaBHEHHE, O00O0OIIeHHE, CHUCTeMaTHU3AlIUIo,
BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€ — N1 U3yUEHUsI CBOMCTB
BEIIECTB U XUMHUYECKUX pEaKIUi, €CTECTBEHHO-HAyUYHbIE METObI



MO3HaHUsI — HaOJIOJIEHNEe, U3MEPEHUE, MOJIETUPOBAHNUE, IKCIIEPUMEHT
(peanbHbIN u MBICJICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
HaumenoBanue KoaudecTBOo yacoB
Ne DJIeKTpOHHbIe (L (POBbIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
nporpamMmbl padoTbI padoThI
Paszgea 1. IlepBoHavajibHble XUMHYECKHE MIOHATUSA
XUMHSA — BakHas
11 00J1aCTh €CTeCTBO3HAHUS . 5 bubnuorexa [JOK
' U [IPAKTHYECKOU https://m.edso0.ru/7f41837¢c
JESITEILHOCTH YEJI0BEKA
19 BemiecTBa 1 XuMu4deckue 15 1 bu6moreka [IOK
' peaKkiuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYECKUX BelllecTB
51 Bosznyx. Kucnopoa. 6 bubnuoreka [JOK
' ITousarue 00 oxkcumax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsitue o bubnuoreka [JOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopbl. 5 1 1 bu6mmoreka [JOK
' [Tousite 00 OCHOBAHUIX https://m.edsoo.ru/7f41837c
OCHOBHBIE KI1aCChI
bu6mmoreka [JOK
2.4 HEOPraHNYeCKUX 11 1 1

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c



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

Hroro no pazneny 30

Paznen 3. Ilepuoanyeckuii 3akon u [lepuoaguyeckasi cucrema xumnuyeckux 3j1eMeHToB /I, . MenaesieeBa. CTpoeHne aToMOB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIun

[Tepuonnueckuii 3aKOH U

[Iepnoanueckas cucrema
bu6moreka [IOK

3. 1 XUMHNYCCKUX DJIICMCHTOB
! https://m.edsoo.ru/7f41837¢c

. . Menneneena.

Crpoenue aToMa

XUMHYECKASA CBA3b.

3.9 OKuCIUTENHHO- 3 L bu6moreka [IOK

' BOCCTAaHOBUTEJIHHBIE https://m.edso0.ru/7f41837¢
peakiuu

TITOro 16 DasLel 15 bu6moreka [IOK
pasiery https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO
68 4 5
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

HaumenoBanue

KoaunuecTBO 4acoB

Ne DJIeKTpOHHbIe (LN (PPOBbIE)
pa3e/ioB M TeM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpamMmbl padoThI padoTsI
Paspnen 1. BemecTBo 1 XUMHYeCKHE peaKIUA
[ToBTOpEHUE M
11 yrayOneHue 3HaHUH . 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
OcCHOBHBIE
1.2 3aKOHOMEDPHOCTH 4 bubmorexa LOK
' p . https://m.edsoo.ru/7f41a636
XUMHUYECKUX PEAKITUI
DJIEKTPOJIUTHYECKAS
JIACCOITHAITHS. bubnuorexa [JOK
1.3 8 1 1 :
XUMUYECKUE PEaKINU B https://m.edso0.ru/7f41a636
pacTBopax
Htoro 1o paszeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO6mras xapakTepucTuKa
P P bubmuoreka [JOK
2.1 XAMHYECKUX 3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmnst. ["anorenst
OO6mras xapakTepucTUKa
B P P bubmuoreka [JOK
2.2 XUMHUYECKUX AJIIEMEHTOB 6

VIA-rpynnel. Cepa u e€

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

COCTMHCHHUS
OOmast xapakTepuCcTUKa
53 XUMHUYECKHX JIEMEHTOB 5 bu6mmoreka [IOK
' VA-rpymmsl. A30r, https://m.edsoo.ru/7f41a636
dbocdop 1 UX COeTMHCHHUS
OO01as XxapakTeprucTUKa
XUMHYECKHX DJIIEMEHTOB Eub 110K
nOIMoTEKA
2.4 IVA- .Y
rp}:HHH frepoi 8 https://m.edsoo0.ru/7f41a636
KpEMHUH U BX
COCTUHCHHUS
Hroro mo pazgeny 25
Pa3znen 3. Merajuibl M UX COeTUHEHUS
31 OOGmue cBoicTBa 4 bubnuorexa [JOK
' METAILIOB https://m.edsoo.ru/7f41a636
3. Baxneiimne MmeTaibl 1 16 bubnuorexa [JOK
' WX COEIMHEHUS https://m.edsoo.ru/7f41a636
Htoro 1o paszeny 20
Pasznen 4. Xumusi v oKpy:Kaomas cpeiaa
41 BemmecTBa u Mmarepuarel B 3 bubnuoreka [JOK
' JKM3HHU YeJI0BEKa https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edso0.ru/7f41a636



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

8 KUIACC
No KoauyecTBo yacoB
DJIeKTPOHHbIE
Mara uudposeie
n| Tema ypoka KonrtpoabHubie IIpakTnyeckue
Bcero U3y4eHust o0pa3oBaTejibHbIE
/ padoThI padoThI
0 pecypcsl
[Ipenmer xumuu. Poss xumun B bu6moreka [IOK
1 YKU3HM yenoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEILECTBA Oc
bu6moreka [IOK
[TonsiTHE O METOIAX TIO3HAHHMS B
2 1 https://m.edsoo.ru/ff0d22
XUMHHU
7e
[TpakTrueckast pabota Ne 1
bu6moreka [IOK
«IIpaBmita paboTHI B 1ab0paTOpuun
3 R 1 https://m.edsoo.ru/ff0d23
U IpUEMBI OOpAIEHHS C dc
J1a00paTOPHBIM 000PYI0BAHUEM) T
bu6mmoreka [IOK
UYucThble BElecTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CriocoOslI pa3aenenus cMmecei ca
[IpakTueckas pabora Ne 2 bubnuoreka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1 https://m.edsoo.ru/ff0d28
OYHMCTKHU TIOBAPCHHOW COJIH)» c8
bu6mmoreka [JOK
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/ff0d2a
6¢



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

XUMHUYECKUE DJICMEHTBI. 3HAKU bubmuoreka [IOK
7 (CMMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bu6mmoreka [IOK
8 IIpocTseie 1 CI0KHBIE BEIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6moteka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSTHCTBA COCTaBa
BelecTB. XuMuueckas Gopmyna bubmorera [JOK
10 ) pyya. https://m.edsoo.ru/ff0d2ea
BaneHTHOCTH aTOMOB .
XUMUYECKUX DJIEMEHTOB -
OTHOcHUTENNbHAS aTOMHAs Macca. bubnuorexa [JOK
11 | OtHocuTenbHAS MOJICKYSIpHAS https://m.edsoo.ru/ff0d32
macca 3c
MaccoBas 107151 XHMHYECKOTO bubmorera [JOK
12 A https://m.edsoo.ru/ff0d35
dJIeMEHTa B COCTMHCHUHT 0c
bu6moreka [IOK
K . Mos.
13 OIITICCTBO Betleetna. VoMb https://m.edsoo.ru/ff0d52
MousipHast macca
30
dusznvecKrue 1 XUMUUIECKHE bubmorexa LOK
14 https://m.edsoo.ru/ff0d37f
SBJICHUS. XUMHUECKas PeaKIus 3
15 IIpu3Haky u ycinoBUs IPOTEKAHUS bubnuorexa [IOK

XUMHWYCCKUX peaKquI

https://m.edsoo.ru/ff0d3a



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

16

3aKoH COXpaHEHHUs MacChl

bu6mmoreka [IOK

16 | BemecTB. XMMHUECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHUA 88
Beruncnenus koandecTBa, MacChl bu6moteka [IOK

17 | BemecTBa Mo ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHYECKUX PEAKIIUi 08
Knaccudukanus xumuaeckux

€aKIHi (COeMHEHUS bubmmorexa HOK

18| P ’ https://m.edsoo.ru/ff0d3f3
pa3oXKeHus, 3aMeIIeHNUS, A
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBIii- bubnuorexa [JOK

19 | saoukinonenucrt. O00OIIIEHNE U https://m.edsoo.ru/ff0d40
CUCTeMaTH3aIlis 3HAHUH c4
KontponbHas padota Nel o teme bubnuoreka [IOK

20 | «BemecTBa 1 XuMHUYeCKHe https://m.edsoo.ru/ff0d42
peaKLum» 90
Bo3ayx — cMmech razos. CocraB bu6mmoreka [IOK

21 | Bo3ayxa. Kucinopoa — anemeHT u https://m.edsoo.ru/ff0d44
npocToe BemecTBo. O30H 8e
dusznYecKrue 1 XUMUUYECKHE
CBOMCTBA KUCJIOPOia (peaKIuu bubmmotera [JOK

22 P P https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonsarue 14
00 okcumax =

23 CriocoOblI mosTydeHus: KUCIopoia bubnunoreka [JOK

B J1abopaTopuu

https://m.edsoo.ru/ff0d49



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IpOMBIIIIEHHOCTH. [IpruMeHenue
KHCII0pOJa

TennoBoit 3¢ pexT XumMIIecKoit
peaKuu, IOHSITHE O

bu6mmoreka [IOK

24 | TEepMOXMMHYECKOM YpaBHEHHH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHIOTEPMHUYECKUX 90
peaKIusx
Tonnuso (He(Th, Yroiab U METaH). bubnuoreka [JOK

25 | 3arpssHeHue BO3IyXa, CIIOCOObBI https://m.edsoo.ru/ff0d4c
€ro npeaoTBpalleHUs 4a
[IpakTueckas padora Ne 3 no
teme «[lomydenue u cobupanue bubmorera [JOK

26 i https://m.edsoo.ru/ff0d4ae
KHCJIOPOJIa, U3YYCHHUE €TO )
CBOMCTB» B
Bonmopon — anemeHT 1 mpocToe bubnuorexa [JOK

27 | BemectBo. HaxoxxneHnue B https://m.edsoo.ru/ff0d4d
npupoe do
dOu3nYecKre U XUMUYCCKUC bubnuorexa [JOK

28 | cBoiictBa Bojopoa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOJIOPOJA do

bubmuoreka [JOK
29 | IloHsaTHE O KHCIIOTaX M COJIAX https://m.edsoo.ru/ff0d50
d2

CrocoObl MoTy4eHHs BOJAOPO/Ia B bubmorexa HOK

30 i HOPO https://m.edsoo.ru/ff0d4d

nabopaTopuu

do



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[Ipaktuyeckas padora Ne 4 o
teMe «llonydyenue u cobupanue

bu6mmoreka [{OK

31 https://m.edsoo.ru/ff0d4f4
BOJIOPO/JIa, U3YYCHHE €TI0 9
CBOWCTB» =
MousipHblit 00BEM razoB. 3aKOH bubmorexa HOK

32 https://m.edsoo.ru/ff0d54
ABoraapo 2e
Brrunciaenus o0n€Ma, KOJIMYECTBA Bu6 OK
BEII[ECTBA ra3a Mo €ro U3BECTHOMY nbmuorexa 1

33 https://m.edsoo.ru/ff0d55
KOJ'II/I'-IGCTBy BCIIIECTBA UJIN aO
00BEMY T
Brraucienust 00MOB ra3oB o BuG OK
YpaBHEHHUIO PEAKIIMKU Ha OCHOBE 1 J_IHOTeKa 1

34 . . https://m.edsoo.ru/ff0d57
3aKOHA 00OBEMHBIX OTHOIIEHUI 08
ra3oB _

bu6moreka [IOK

dusnyeckre 1 XUMHUYECKHE

35 5 https://m.edsoo.ru/ff0d58
CBOIiCTBA BOJIBI 7a
Cocras ocHoBauuii. I[Toustue 00 Bubmaotexa LIOK

36 https://m.edsoo.ru/ff0d59
WHJIMKATOpax &
Bona kak pacTBopuTeIs. Bt OK
HacrplleHHble 1 HEHACKIIICHHBIE ubmaotexa L

37 https://m.edsoo.ru/ff0d5b
pacTBopbl. MaccoBas J10Jis 40
BEII[ECTBA B PacTBOPE o

38 IIpakTtuyeckas pabora Ne 5 no bubnuorexa [IOK

TEMC «HpI/IFOTOBJIeHI/Ie pacTBOpPOB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C OIpeACIIEHHON MAaCcCOBOM 0JIen
PacTBOPEHHOTO BEWIECTBA»

ba

KonTponasnas padora Ne2 no teme

bu6mmoreka [IOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
bu6mmorteka [IOK
Oxcuppl: cocTaB, KiaccupuKanus,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
4e
[Tony4yeHnue u xXumMu4eckue bubnuoreka [JOK
41 | cBolicTBa KMCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(pOTEPHBIX OKCHIOB 4e
bu6moreka [IOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
KJ1accu(uKaus, HOMEHKIIaTypa ca
bu6moreka [IOK
[Tonydyenne u xuMu4uecKue
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBa OCHOBaHHI ca
. bu6mmoreka [IOK
Kucnotsl: cocras,
44 https://m.edsoo.ru/ffOdfee
KJ1accu(pUKaus, HOMEHKIIaTypa 5
bubmuoreka [JOK
[Tonyuenue u XxuMu4ecKue
45 . https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCIIOT »
Conu (cpenHue): HOMEHKIIATYpa, bubnuoreka [JOK
46 | cmocoObl MosTyyeHwus, https://m.edsoo.ru/00ad94
XUMHYECKHE CBOMCTBA 74
47 | Tlpaxtuueckas padota Ne 6. bubnuorexa [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemrenne skcnepuMeHTAIBHBIX
3aja4 1o Teme «OCHOBHEIC
KJIaCChl HEOPraHUYECKUX
COCIUHCHHID

https://m.edsoo.ru/00ad9b
7c

I'eneTmueckas CBA3b MCKOY

bu6mmoreka [IOK

48 | xmaccaMu HEOPraHUYECKHX https://m.edsoo.ru/00ad9a
COeqUHEHUN 50
O000611IeHNE ¥ CHCTEMATH3AIHS BubmaoTexa LIOK
49 N https://m.edsoo.ru/00ad9c
3HAHUHI
b2
KonTponsnas pabora Ne3 no teme bubnuoreka [JOK
50 | "OcHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOpPraHWYECKUX COCTUHEHUN" la
[TepBbie OMBITKH
bu6moreka [IOK
KJ1accu(PuKauu XUMAYECKUX
51 https://m.edsoo.ru/00ad9f
anemeHTOB. [ToHsITHE O TpynTIax £
CXOJHBIX DJIEMEHTOB -
[Tepuonnueckuii 3aKOH U
bu6mmoreka [IOK
[Tepuoaunueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYecKux djaeMeHToB 1. Y. 2¢
Menneneesa -
bubmuoreka [JOK
53 | Ilepuoapl, rpynmbl, HOTPYIIIIbI https://m.edsoo.ru/00ada5
2C
Crpoenne aromoB. CocTaB Brbmiorexa LJOK
54 p ’ https://m.edsoo.ru/00ada3

ATOMHBIX A1CP. H3o0T018I

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrpoeHue IIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [{OK

55 . https://m.edsoo.ru/00ada6
[Tepunoaunueckoii cucremsl /1. U. be
MeHpeneeBa o
XapakTepucTUKa XUMHUYECKOTO
bu6moteka [IOK
SJIEMEHTA II0 €r0 IMOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
[Iepnoanueckoii cucreme /1. U. 24
MeHeneeBa o
3Hauenue [lepnoauyeckoro
bu6moreka [IOK
3aKOHa HJIA pHSBI/ITI/IH HayKI/I H
57 https://m.edsoo.ru/00ada9
npaktuku. J[. 1. MenneneeB — 6e
Y4EHBIN, ITEJAror U rpaXIaHuH T
bu6moreka [IOK
DJIEKTPOOTPUIIATETLHOCTD
58 https://m.edsoo.ru/00adaa
aTOMOB XHMHUYECKUX DJIEMEHTOB bs
bu6moreka [IOK
59 | Hounas xumuyeckas CBSI3b https://m.edsoo.ru/00adac
34
bu6moreka [IOK
KoBanentnas nonsipHas
60 https://m.edsoo.ru/00adaa
XAUMHYECKas CBI3b
b8
bubmuoreka [JOK
KoBanentHas HenossipHas
61 https://m.edsoo.ru/00adaa
XAUMHYECKas CBI3b
b9
bu6mmoreka [JOK
62 | CreneHb OKUCICHUS https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

bubnuoreka [IOK

0 -
63 KHCIHTEILHO 1 https://m.edsoo.ru/00adb0
BOCCTAHOBUTCJILHBIC peaKIII/II/I 76
bu6mmoreka [{OK
64 | OKUCIUTENU U BOCCTAHOBUTEIIU 1 https://m.edsoo.ru/00adb0
76
KonTponsnas pabora Ne4 no teme bubnuoreka [IOK
65 | «Crpoenne aTroma. XumMudeckast 1 https://m.edsoo.ru/00adb4
CBSI3bY» 86
. bu6moreka [IOK
P . 0600
66 C3CPBHBIN YPOK ° ill cHue 1 1 https://m.edsoo.ru/00adb3
cucreMaTtni3annda 3HaHNU 3C
. bu6mmoreka [IOK
P . 06006
67 C3CPBHBI YPOK ° EH e H 1 https://m.edsoo.ru/00ad9c
CHUCTEMATHU3ALM 3HAHUI b2
. bu6moreka [IOK
P . 0000
68 C3CPBHBIM YPOK ° 111 cHe 1 1 https://m.edsoo.ru/ff0d61
CUCTEMATHU3ALM 3HAHUI o6
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
Mara uupposeie
n | Tema ypoka Konrpouabubie IIpakTnyeckue
Bcero HU3yUYeHus! o0pa3oBaTtejibHbIE
/ padoThI padoTsbI
pecypcsbl
n
[lepnoanueckuil 3aK0H.
bu6moteka [IOK
[Iepnoanueckas cucrema
1 https://m.edsoo.ru/00adb59
XUMHUYECKHX dJIeMeHTOB JI. o
N. MenneneeBa -
3aKOHOMEPHOCTH B
. bu6moreka [IOK
M3MEHEHUHU CBOICTB
1 https://m.edsoo.ru/00adb6b
XUMHYECKUX 3JIEMEHTOB 6
MEPBBIX TPEX MTEPUOTOB h
Knaccudukanus u bubnuoreka [IOK
HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHMYECKUX BEIIECTB 2
Buabl XuMHU4ECKO CBSI3U U bu6mmoreka [IOK
THUIIBI KPUCTATUTMYECKHUX 1 https://m.edsoo.ru/00adbac
PELIETOK 6
Kontponbhas padora Nel
o reme «IloBTopenue u
yri1yOJaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/elioB Kypca
8 Kkiacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukarus bubnmoreka [JOK
6 XMUMHMUYECKUX PEaKLU 110 https://m.edsoo.ru/00adbch
PAa3JIAYHBIM [TPAU3HAKAM 0
[TonsaTHe 0 ckOpocTH
. bu6mmoreka [IOK
XUMUYECKON PEaKInu.
7 https://m.edsoo.ru/00adbe9
IToHATHE O TOMOTE€HHBIX U .
TETEPOrEeHHBIX PEAKIIHUIX =
TloHATHE O XUMUYECKOM
paBHOBecuH. DaKTOPHI,
bu6mmoreka [IOK
BIIUSTFOIITME HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMUYECKON PEaKiuu 1 c
TIIOJIOKEHUE XUMHUYECKOTO -
paBHOBECHS
OkucauTenbHO- bubnuorexa [JOK
9 BOCCTaHOBHUTEIbHEIE https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6mmoreka [IOK
AIEKTPOJTUTUYECKOM
10 https://m.edsoo.ru/00adcd6
nuccormanuy. CUiIbHEIE U g
ca0ble AIIEKTPOJTUTHI -
bubmuoreka [JOK
HoHHbIe ypaBHEHUS
11 N https://m.edsoo.ru/00add44
peakui
8
XUMHYECKHE CBOUCTBA
. bubmuoreka [JOK
KHCJIOT U OCHOBAHUH B
12 https://m.edsoo.ru/00add5d

CBETE MpeCTaBICHUH 00
IEKTPOJIUTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

JUuccolranun

XUMHYECKHE CBOUCTBA

COJICH B CBETE bu6mmoreka [IOK
13 | mnpexacraBnenuii 06 https://m.edsoo.ru/00add8b
BIEKTPOIUTHYECKON 2
JTUCCOITUAITIN
bu6mmoteka [IOK
[TonsTue o ruaponmnse
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGwerHe 1 bu6moreka [IOK
15 . https://m.edsoo.ru/00adddl
cucreMarui3anust 3HaHUUu 5
[TpakTruueckast padota Ne 1.
bu6moreka [IOK
«Pemenne
16 https://m.edsoo.ru/00addbf
AKCIIEPUMEHTAIIbHBIX .
3a1a49y -
KontponbHas padoTta Ne2
o TeMe
bu6mmoreka [IOK
«DNEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOITHAITHS. 0
XHUMHUYECKUE PEAKIIUU B B
pacTBopax»
OO6mras xapakTepucTuKa
P P bubmuoreka [JOK
rajioreHoB. XUMHUYECKUE
18 . https://m.edsoo.ru/00addfe
CBOICTBa Ha mpUMepe 9
XJopa h
19 | Xmnoposogopoa. CossiHas bubnuorexa [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KHCJIOTa, XUMHUYCCKHUEC
CBOMCTBA, ITOJIy4ECHHE,
IIpUMEHEHNE

https://m.edsoo.ru/00adel10
4

[IpakTtuyeckas padora Ne 2
o teme «Ilomyuenue

bu6mmoreka [IOK

20 N https://m.edsoo.ru/00ade34
COJITHOM KHUCJIOTEI, g
H3y4YEHHE €€ CBOMCTBY» -
Breraucnenus mo
bu6moteka [IOK
YPaBHCHUSIM XUMHUYECCKHX
21 N https://m.edsoo.ru/00ade48
peaKIuii, eCliv OJIUH W3 g
peareHTOB JaH B H30BITKE -
bu6moreka [IOK
OO01as XxapakTepucTuKa
22 https://m.edsoo.ru/00ade64
sneMeHTOB VIA-rpynmbl 3
ANOTpONHBIE
MOAU(DUKAIIUH CEPBI.
d P N bu6moreka [IOK
Haxosxnenue cepsl u e
23 . https://m.edsoo.ru/00ade64
COCIMHCHUH B TIPUPOJIC. N
XuMHJecKrue CBOCcTBa -
cepol
CepoB0oa0pO1, CTPOCHHUE, bu6mmoreka [JOK
24 (hbU3UYECKUE U XUMHYECKUE https://m.edsoo.ru/00ade80
CBOIiCTBa 2
Oxcuppl cepol. CepHas
KHUCTIOTa, (PU3HUECKUe U Eubmiorexa OK
25 ’ https://m.edsoo.ru/00adea2

XUMHWYCCKHEC CBOﬁCTBa,
MMPUMCHCHUC

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMHUYECKUE PEaK1H,
JIe)KaIre B OCHOBE

IIPOMBIIIJIEHHOTO criocoda bubnuorexa [JOK
26 | momy4eHus: CepHOU https://m.edsoo.ru/00adec8
KUCHOThL. XUMHUYECKOE a
3arpsI3HEHUE OKPYKaroIen
CpeIbl COSTMHEHUSIMU CEPhI
Brrancienne MmaccoBoit bu6moreka [IOK
27 JIOJIA BBIXOJ1a TTPOJIYKTa https://m.edsoo.ru/00adec8
peaxIu a
OO01as XxapakTepucTuKa
3JEMEHTOB V A-TpyIIbI. bubnuorexa [JOK
28 A30T, pacipocTpaHEHHUE B https://m.edsoo.ru/00adeea
npupoe, PU3NUECKUE U 6
XUMUYECKHE CBOWCTBA
AMMHak, ero pusndeckue bubnuoreka [IOK
29 M XHMHUYECKHE CBOMCTBA, https://m.edsoo.ru/00adf00
MOJIy4YeHUE U IIPUMEHEHHE 4
[TpakTuueckas padota Ne 3
no teme «llonydyenue bubmorexa OK
30 " https://m.edsoo.ru/00adf18
aMMuaKa, U3y4yeHue ero 0
CBOMCTB» B
A3OTHas KUCIOTa, €& bubmuoreka [JOK
31 | ¢wusnyeckue U XUMHUYECKHUE https://m.edsoo.ru/00adf30
CBOMCTBa 6
bubnmoreka [JOK
32 | Hcnonp3oBaHHE HUTPATOB 1

https://m.edsoo.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

U COJIEW aMMOHUS B
KayeCTBE MUHEPAIbHBIX
ynoOpeHuit. XumMudeckoe
3arpsi3HEHUE OKPYXKaroLen
Cpelbl COEAMHEHUAMU
azoTa

[ee)

®docdop. Oxenn pochopa
(V) u pocdopnas kucnora,

bu6mmoteka [IOK

33 https://m.edsoo.ru/00adf68
(du3HYeCKre U XUMUICCKHE 3
CBOWCTBA, MOJy4CHUE -
Hcnonws3oBanue docdaTton
B Ka4€CTBE MUHEPAIbHBIX bubnuorexa [JOK
34 | ynoOpenwmii. 3arps3HEHHE https://m.edsoo.ru/00adfc?
HPHPOTHON CPEBI 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
pacnpocTpaHeHue B
35 https://m.edsoo.ru/00adfd9
npupoje, Gpuznueckue u c
XMUMHYECKUE CBOICTBA -
Oxcunpl yriaeposa, ux
buznuecKkue 1 XuMU4eCcKHe bubnuoreka [JOK
36 CBOMCTBA. DKOJOTUYECKHUE https://m.edsoo.ru/00adfeb
MpoOJIeMbl, CBSI3aHHBIE C e
okcuzoM yriepona (IV)
. bu6mmoreka [JOK
YronpHas KUCIOTa U €&
37 https://m.edsoo.ru/00ae006

COJIn
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https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Ipaktuyeckas padora Ne 4
o reme "lloxydenue

bu6mmoreka [{OK

38 | yrmekucioro rasa. https://m.edsoo.ru/00ae027
KauectBennas peakuus Ha €
KapOoHaT-UOH"
[TepBoHaUYATBHBIE TIOHATHUS
bu6morteka [IOK
00 OpraHMYecKux
39 https://m.edsoo.ru/00ae054
BEIIECTBAX KAK O e
COCIMHEHUSX yriepo/ia B
. bu6moreka [IOK
Kpemnwnii u ero
40 https://m.edso00.ru/00ae080
COEIMHEHUSI .
[TpakTruueckast pabota Ne 5.
Pemrenue
bu6moreka [IOK
AKCIIEPUMEHTAJIbHBIX 337124
41 N https://m.edsoo.ru/00ae0bf
no TeMe «Baxuelniue ’
HEMETaJJIbl U UX B
COEIMHEHUSD
Kontponbhas padoTa Ne3
. bu6mmoreka [IOK
o teMe «Baxxuelnine
42 https://m.edsoo.ru/00ae0el
HEMETAJUIbI U UX g
COCIIMHECHUS -
OO6mras xapakTepucTuKa
XUMHUYECKUX DJIEMEHTOB — bu6mmoreka [JOK
43 MeTaI0B. Metautndyeckas https://m.edso0.ru/00ae103

CBA3b U MECTAJIJIIMYCCKaA

KpucTajllinyecKas peméTKa.

e



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusznueckue cBoiicTBa

METAJJIOB
XuMHUYEeCKHEe CBOMCTBA
bu6mmoreka [IOK
METAJLJIOB.
44 . https://m.eds00.ru/00ael115
DNEeKTPOXUMHUYECCKUHN PSif 6
HaNpsHKEHUM METaIoB h
OG6mue crmocoObl
MTOJTyYEHHUST METAJIJIOB.
CnnaBsl. Beraucnenus mo bu6moreka [IOK
45 | ypaBHEHHMSIM XUMUYECKHX https://m.edsoo.ru/00ael15
peaKIuii, eCliv OJTUH W3 6
pEareHToB COJICPIKUT
npuMecH
[lousatue o koppo3uu bubmorexa HOK
46 124 https://m.edso0.ru/00ael27
METaJJIOB g
bu6mmoreka [IOK
47 [IlerouHbBIC METAILIBI https://m.edsoo.ru/00ael4b
2
OKCHUIbI ¥ THAPOKCHIBI bubmorera [IOK
48 A P https://m.edsoo.ru/00ael4b
HATpUS U KaJus »
[IlenovyHO3EMENBHBIC bubnuoreka [JOK
49 METAJIIbI — KaJIbIHH 1 https://m.edsoo.ru/00ael5e
MarHui 8
50 Baxneiimmne coeuHCHNS bu6mmoreka [JOK

KaJIbIHS

https://m.edsoo.ru/00ael5e



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

[ee)

O06o0611eHNE U

51
CHCTEMAaTH3alMs 3HAHUH
JKécTkoCcTh BOABI U Bubmrorexa HOK
52 . https://m.edsoo.ru/00ae188
CHocoObI €€ yCcTpaHeHUs 6
[IpakTnueckas padora Ne 6 bubnuoreka [JOK
53 1o Teme "JKEcTKOoCTh BOJIBI https://m.edsoo.ru/00aelae
U METOJbI €€ yCTPAaHEHHUS " 8
bu6moreka [IOK
54 AnroMuH#i https://m.edsoo.ru/00aelc6
4
AmdoTepHbIe CBOICTBA bubmorexa HOK
55 P https://m.edsoo.ru/00aelc6
OKCHJIAa ¥ THIPOKCHIA 4
bu6moreka [IOK
56 Kenezo https://m.edsoo.ru/00aeld8
6
OKcHIbl, THAPOKCUIIBI U bubmuorexa [JOK
57 cosm xkene3a (I1) u xenesa https://m.edsoo.ru/00ae35e
) 6
58 O06006111EHNE U
CUCTEMaTH3aIus 3HAHUH
[TpakTuyeckas padora Ne 7.
PewrcHe bubmuoreka [JOK
59 https://m.edsoo.ru/00ae3de

JKCIEPUMEHTAIBHBIX 3a1a4
no teMe «BaxHel1me

8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTAJJIBI U UX
COCAUHECHUA»

Briuucinenus no
YPaBHEHUSAM XUMUYECKUX
peaKkuuii, €Clii OJUH U3

bu6mmoreka [IOK
peareHTOB JaH B U30BITKE
60 https://m.edso00.ru/00ael75
WM COACPIKUT MMPUMECH. 0
Briuucienusa maccoBon -
JIOJTU BBIXOJ1a TIPOIYKTA
peaxIu
61 O06001eHne 1
cUcTeEMaTHu3alys 3HaHuH
KontponbHas padorta Ned
62 no TeMe «Baxuelniue
METaJUIBI U UX
COEIMHEHUS
BemectBa u maTepuainsl B bubnuorexa [JOK
63 IOBCEIHEBHOM KU3HA https://m.edso0.ru/00ae3f5
YyelloBeKa 0
bu6mmoreka [IOK
XHUMHYECKOE 3arps3HEHUE
64 N https://m.edsoo.ru/00ae427
OKPY’KaIoIlel cpe/bl 0
bubmuoreka [JOK
Ponb xumuu B perieHnn
65 https://m.edsoo.ru/00ae427
AKOJIOTHYECKUX MPOOIEM 0
66 Pe3epBHbIi ypok. bubnuorexa [IOK

O06006111EHNE U

https://m.edso0.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CHCTEMAaTH3aIis 3HaHUHN a
PesepBHbIi ypoK. bubnuorexa [JOK

67 O06o0061IeHNE U 1 https://m.edsoo.ru/00adb33
cucTeMaTu3anys 3HaHui [
PesepBHblIi ypoK. bubnuoreka [JOK

68 O06o0061IeHNE U 1 https://m.edsoo.ru/00ad9cb
CHCTEMAaTH3aIis 3HAaHUH 2

OBULIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



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




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

* Xumus, 8 knacc/ Pyasutuc I'.E., ®enpaman @.I'., AkunoHepHoe 00111ecTBO
«3narenscrBo «lIpocsemenue»

* Xumus, 9 kinacc/ Pymzutuc I'.E., ®enpnaman @.I°., AkuronepHoe 00111eCTBO

«M3parenscTBO «IIpocBemieHne»

METOAUYECKHUE MATEPHUAJIbI JIJIS1 YYUTEJIA

* Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AKiimoHepHoe 00IIECTBO
«M3narenbctBO «IIpocBemenne»Xumus : ypokH B 8 Kiiacce : mocooue s
yuurens /H. H. Tapa

Xumus. Ypoku B 9 kiacce : mocooue s yuurens /H. H. T'apa

» Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe 00111ecTBO

«HS,II&TGJILCTBO ((HpOCBCH_ICHI/IC»

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HMHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/



