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HOACHUTEJBHASA 3AIIMCKA

[IporpamMa 1O XMMUW Ha YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS
COCTaBlicHa Ha OCHOBE TpeOOBaHWMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON POTrpaMMBbl OCHOBHOTI'O o011ero oOpa3oBaHus,
npeacraBieHabpx B DI'OC OO0, a takxke Ha ocHOBe (emepanbHOU paboueit
MpOrpaMMbl BOCHHUTAHHUS U C YYETOM KOHIICTIIMM TPENOJaBaHus Y4eOHOTo
npenMera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHuzanusx Poccuiickoi
denepanum.

[IporpamMma mo xumuu Aa€T TMPEACTaBICHUE O IENIX, OOIIeH CTpaTeruu
oOy4eHMs, BOCIIMUTAHHUS M Pa3BUTHS OOYYAIOIIHUXCSA CPEICTBAMH Y4YEOHOIO
MpeAMeTa,  YCTAaHABIMBAECT  00fA3aTeIbHOE  NPEIMETHOE  COJAEpIKAHUE,
MpeAyCMaTpUBaeT PacHpe/IeICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IIO
paszenaM W TeMaM MPOrpaMMbl 10 XHWMHH, OMpPENessieT KOIUYECTBEHHBIE H
KauyeCTBEHHbBIC XapaKTePUCTUKH COJIepKaHus, PEKOMEHYEMYIO
MOCIIEAOBATEIPHOCTh HM3YYCHHS] XUMHHA C YYETOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4YeOHOTO TpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM O0OydYaromuxcsi, ONpeNeNseT BO3MOXKHOCTU MpeaMeTa s
peanuzaiuu TpeOoOBaHUM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00Opa3oBaTEIbHOM
MpOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl, a TakKe TpeOOBaHUIMA
K pe3yibTaraM OOy4YeHHS XHMHH Ha YpOBHE IeJied M3y4eHHs MpeaMera u
OCHOBHBIX BHUJOB Y4Y€OHO-IIO3HABATEIBHON AESITENIBHOCTH OOYyYaromerocs Io
OCBOCHHIO Y4EOHOT0O COJEPKAHMSL.

3HaHWE XWMHU CIYXUT OCHOBOH IJisi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4Jaronierocs, ero NpeJacTaBIeHu 0 MaTEPUAIBHOM €IMHCTBE MHUPA, BAXKHYIO
poJb UrparoT GopMHUpPyEeMbIe XUMHUEH TPEICTABICHHS O B3aMMOIPEBPAIICHHIX
SHEPTUM U 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MyTSIX PEIICHUS TI00aTbHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MULIEBOM U 3KOJIOTHYECKOW 0€3011aCHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUSI.

N3yuyenne xumun:

CIOCOOCTBYET peaiu3allii  BO3MOXXHOCTEH Ui CaMOpa3BUTHS U
dbopMupoBaHUsS KYJbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIUOHATBHOU
IPaMOTHOCTH;

BHOCHT BKJIaJ] B (pOPMHUpPOBAHUE MBIIIICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi, HaBBIKOB HUX CaMOCTOSITENFHOW y4eOHOW NeATeIbHOCTH,
OKCIIEPUMEHTAJIbHBIX W HCCIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MIOBCETHEBHOM JKM3HHU, TaK U B MPOPECCHOHATHHON ACSITETbHOCTH;

3HaKOMHUT CO CIENU(UKON HAyIHOTO MBIIIICHHUS, 3aKJIaIbIBA€T OCHOBBI
[EJIOCTHOTO B3IJIAJa HA €AUHCTBO TMPHUPOJBI M  YEJIOBEKa, SBIAETCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPaMOTHOCTH
oOyyJarommxcs;

CIocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIICHUSI K €CTECTBEHHO--
HAyYHBIM 3HAHWAM, K TMPUPOJC, K UEJOBEKY, BHOCHUT CBOH BKJIaJa B
AKOJIOTHYECKOE 00pa3oBaHue 00yJarouuXcsl.

JlanHble HanpaBlieHUs B 00YYEHUU XUMHH O00ECIIEUMBAIOTCS CrIeU(PUKON
colepKaHusi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCS TMEeAarormuyecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha ONPEEIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O 00111ero 0Opa3oBaHUs OPUEHTUPOBAH
Ha OCBOCHHME OOYYAIOIIMMHCS CHCTEMbl NEPBOHAYAIBHBIX MOHSATUN XUMHH,



OCHOB HEOPraHWYECKON XMMHUU U HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MMOHATUN
OPTraHUYECKON XUMHH.

CtpykTypa cofepaHusi IpOrpaMMBbl O XUMHHA CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 MoAXxoaa K €€ uzyueHuto. CouepxaHue CKIaIbIBa€TCA U3 CUCTEMBI
MOHATUM O XHMMHYECKOM DJIIEMEHTE M BEUIECTBE U CHCTEMBI IOHATUH O
XUMHUECKON peakuud. O0e 3TH CHCTEMBbl CTPYKTYPHO OpraHHM30BaHbI IO
MPUHLUIY IOCJIEA0BATEIbHOIO PA3BUTHA 3HAHUI HA OCHOBE TEOPETUUYECKUX
MIPEICTABICHUI PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepmognueckoro 3akona J[. M. MenneneeBa Kak OCHOBHOTO 3aKOHa
XUMUH;

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOM CBA3H;

— TMpPEACTaBICHUN 00 >JIEKTPOJUTUUYECKON JHUCCOLMALMU BEIIECTB B
pacTBOpax.

Teopernyueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE HSMIMPHUYECKH
MOJIyYeHHBIX WU OCMBICICHHBIX (DAKTOB, PAa3BUBAIOTCSA IOCIEAOBATEIBHO OT
OIHOTO ypOBHS K JPYrOMYy, BBINOJHAA (QPYHKOUU OOBACHEHHS W
MIPOTHO3MPOBAHUSI CBOMCTB, CTPOCHHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
MPUMEHEHUS U TIOJIyYECHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMmbl IO XUMHUU CHOCOOCTBYET (POPMHUPOBAHUIO
MPEACTABICHUS] O XUMHYECKOM COCTAaBILIIONIEM HAYYHOM KapTHUHBI MHpa B
JIOTHUKE €€ CUCTEMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOUIEHUS! K HAYYHOMY 3HAHHIO
Y METOJaM MO3HaHUs B Hayke. M3ydueHne XUMUHU MPOUCXOAUT C MPUBICYECHUEM
3HAHUI W3 paHee HM3YyYECHHbIX Y4EOHbIX MpeAMeToB: «OKpyXKarouuid MHUp»,
«buonorus. 5—7 knacce» u «Pu3nkKa. 7 Kiaccey.

[Ipy wu3yyeHMHM XUMUHU MPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB
XUMUYECKOM  HAyKM Kak o0JacTh  COBPEMEHHOIO  €CTECTBO3HAHUS,
MPAaKTUYECKOM JESATENbHOCTH YEJIOBEKAa M KakK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYpbl. 3ajadya y4yeOHOTO MpeaMeTra COCTOMT B (POPMUPOBAHUU
CUCTEMbl XMUMHUYECKUX 3HAHUN — BaXKHEUIMX (HaKTOB, MOHATHMI, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHM, JOCTYMHBIX OOOOIIEHH MHUPOBO33PEHUYECKOrO
XapakTepa, s3bIKa HayKd, B IPUOOIIEHUH K HAYYHBIM METOJAM MO3HAHUS MpHU
M3YYEHUU BEILIECTB M XUMHUYECKUX peakiuil, B (OPMHUPOBAHUU U PA3BUTHU
MO3HABATENIbHBIX YMEHUW M HUX NPUMEHEHUH B Y4eOHO-IIO3HABATEIILHOW U
y4eOHO-HUCCIIEIOBATENbCKON JI€ATEIbHOCTH, OCBOEHUU MPaBUII 0E€30MacHOro
oOpalieHus ¢ BEIIeCTBaMHU B MTOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHHMM XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS
BaYKHOE 3HAYEHHUE MPUOOPENN TaKUE LIETH, KaK:

— (GOpMHpPOBAHUE WHTEJUIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBHUSAM KU3HU;

— HampaBJeHHOCTb OOyYEeHHMs] Ha CHUCTEMaTU4YecKoe MpHUOOILIEHUE
00y4Jaromuxcsi K CaMOCTOSITEIbHOM TTO3HABATEILHON JCATEILHOCTH, HAyYHBIM
METO/IaM MO3HaHus, (GOPMHUPYIOIIMM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUH;

—  obecnedyeHue  yCJIOBUM,  CIIOCOOCTBYIOIIMX  MPUOOPETEHUIO
OoOy4arolMMUCS  ONbITa PA3HOOOPA3HOM  JAESATENBbHOCTH, IO3HAHUS U
CaMOIIO3HAHUs, KJIKOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIMH), MMEIOIINX
YHUBEPCAIBHOE 3HAYCHUE YISl PA3JINYHBIX BUJIOB JCATENBHOCTH;

— (opmupoBaHue oOueH (YHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHHI OOBSCHATb U OLICHWBATH SIBJICHUS



OKPYAIOILIEr0 MUpPA, UCHOJb3Ysl 3HAHUSA U ONbIT, MMOJIYYEHHBIE NPU U3yYECHHH
XUMUH, NPUMEHATh MX NpPH PEIICHHH NpoOJeM B NOBCEAHEBHOM XU3HU M
TPYAOBOU ESATENBHOCTH;

— ¢opMupoBaHue y OOydarolmuxcss TyMaHUCTUYECKUX OTHOIICHUH,
MOHMMAHUA LEHHOCTH XMMHMYECKUX 3HAHUM [JIs1 BBIPAOOTKH SKOJIOTUYECKU
1[eIeCO00pa3HOro TOBEJACHHUSI B OBITY U TPYAOBOH NEATEIBHOCTH B IIENIAX
COXPaHEHMS CBOETO 30POBb U OKPYKAIOILIEH MPUPOJTHOU CPEIIbI;

— pa3BUTHE MOTHBAIUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHS OOIIEYETOBEUECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tmpoduissi ©  HampaBlIECHHOCTH
JaNbHENIIEro 00y4eHusl.

OOmiee 4yucaO 4YacoB, OTBEAEHHBIX ISl M3YYEHHS XUMHUU Ha YpOBHE
OCHOBHOT0 00111ero oOpa3zoBanus, coctasiseT 136 yacos: B 8 kinacce — 68 yacoB
(2 gaca B Heeno), B 9 kinacce — 68 yacoB (2 yaca B HEJETIO).



COILEPKXAHUE OBYUYEHUASA

8 KUIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponp XMMuM B )KU3HU YEJIOBEKA. XUMUS B CUCTEME HAYK.
Tena m BemecTBa. du3nyeckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHEe O MeTOaX MO3HAHUS B XUMHUU. YHCTHIE BEIIECTBA U CMECH.
CnocoObI pa3aeneHust cMeceil.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie 1 CI0KHBIE BelIeCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuaeckas popmyna. BaleHTHOCTH aTOMOB XWMHUYECKHX D3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHAsl Macca. MaccoBasi 10JIsl XMMHUYECKOT0 3JIeMEHTa
B COCMHEHUHU.

KomnuectBo BemecrBa. Monb. MomsgpHas Macca.  BzauMocBssb
KOJINYECTBA, MAacChl M YHUCIa CTPYKTYPHBIX €IWHUIl BeiecTBa. Pacué€rel 1o
dbopmysiaM XUMUYECKUX COCTUHEHUM.

Ouznyeckue W XUMHUYECKHUE SBJICHUS. XHUMHYECKas peakiuss u eé
MpU3HAKU. 3aKOH COXPaHEHUsS MAacChl BENIECTB. XUMHUUYECKHUE YPaBHEHUSI.
Knaccudukanus XuMm4eckux peakiui (CoeAMHEHUs, Pa3ioKEHUsI, 3aMEILICHHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJI0#, MpaBuiiaMu paboThl B J1aOOpaTOpHH
u npuémamu oOpamieHus ¢ J1abopaTopHbIM OOOpPYIOBAHHUEM, HW3YYEHUE U
onuvcaHue (PU3NYECKUX CBOWCTB O0Opa3llOB HEOPTraHWYECKUX  BEIIECTB,
HaOmoieHne pusznueckux (MJIaBJIeHUE BOCKA, TasHUE JIbJa, paCTUPAHUE caxapa
B CTyIIKE, KUIEHUE W KOHJCHCAIMS BOJbI) U XUMUUYECKUX (TOpPEHUE CBEYH,
MpOKaJIMBaHUE MEIHOM TIPOBOJIOKH, B3aUMOJEHCTBHE MeJia C KHCJIOTOM)
SBJICHUN, HAOJIOACHUE M OINMUCAHWE TPU3HAKOB MPOTEKAHUSI XUMHUUYECKUX
peakiuii (pasyiokeHue caxapa, B3auMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (Il) mpu HarpeBanuu, B3auMojeHcTBHE
xesesa ¢ pactBopoM coiu Meau (I1), uzyuenune cnocoOoB pazaeneHus: cMeceit: ¢
MOMOIBI0  MarHuTa,  (QUIbTPOBAHHWE,  BBIMAPUBAHHUE,  JIUCTHILIALIMS,
xpoMarorpadusi, MpPOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
OMKCAaHWE PEe3yJIbTaTOB MPOBEJACHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHE MOENIe MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacTaBuTe I HEOPrAaHUYECKUX BelECTB

Bo3nyx — cmech razos. CocrtaB Bo3zayxa. Kucinopoa — aneMeHT U mpocToe
BeliecTBo. HaxoxkneHue kucimopona B MpUpoae, (PU3MUYECKUe U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcuapl. IIpumenenne kuciopoaa. CrocoObl
MOJIYYCHUS] KHUCJIOpOAa B JabopaTopud W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopoza B mpupojae. O30H — autoTponHast MOAU(PUKALIMS KUCIOPOaA.

TernnoBoit 3pPexT XuMUYECKON peakluy, TEPMOXUMHUUYECKUE YPaBHEHMS,
9K30- U DHAOTEPMHUYECKUE peaklMH. TOIUIMBO: yrojib U METaH. 3arps3HeHue
BO3/lyXa, YCUIJIEHHE MapHUKOBOIO 3 eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — smemeHT M mpoctoe BemecTBO. HaxoxkaeHue Boaopoja B
npupoae, ¢GU3MUECKMEe U XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kucnorsl u conm.

MonsipHbiii 00BEM ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHUSIM.

@dusnueckne cBoMcTBa BOAbl. Boma kak pactBoputens. PacTBOpBL.
HacelllieHHbIE M1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTH BELIECTB B BOJIE.



MaccoBas nos BemecTBa B PACTBOpPE. XHMHYECKHME CBOWCTBA BOJIBL.
OcHoBaHus. Poiib pacTBOpoB B MpUPOJE U B KHU3HU yesoBeka. Kpyrosopor
BO/JIbI B IIpUpPOJIE. 3arpsi3HEHUE PUPOIHBIX BoA. OXpaHa v OYMCTKA MIPUPOIHBIX
BOJI.

Knaccudukanus aeoprannuecknx coenuaernii. Oxcuanl. Kimaccudukanms
OKCHJIOB: cojieoOpasyromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEpHBIC) W
HecosieoOpasyromue. Homenknatypa okcumoB. Du3nyeckue M XUMHYECKUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukamusi ocHOBaHMIA: MIETOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHnkiiarypa ocHoBaHui. Ou3ndeckue 1 XMuMHYECKUE CBOMCTBA
ocHoBaHui. [lomydyeHrne OCHOBaHUM.

Kucnotel. Knaccupukanus kucinor. Homenknatypa kuciaor. Ousndeckue
1 XUMHYECKHE CBOMCTBa KHCIOT. Psy aktuBHOcTH MeTanioB H. H. bekerosa.
[lony4yeHue KUCIIOT.

Comu. Howmenknarypa coneid. Pu3nyeckne MW XUMHYECKHE CBOMCTBA
conen. [lTomyuenue coinei.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPraHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEpKaHUsA KHUCIOpoAa B  BO3AYXE,
MOJIy4eHHE, COOMpaHHE, PACHO3HABAHME W HW3YUYEHUE CBOICTB KHCIOpPOAA,
HaONIOZCHUE  B3aMMOJEIHCTBUS BELIECTB C  KHUCJIOPOJAOM M YCIOBHS
BO3HMKHOBEHHUS M TMpEKpalmleHusi TropeHus (mokapa), O3HAaKOMJIEHHUE C
oOpa3lilaMd OKCHUJIOB M OIHUCAHUE HUX CBOMCTB, TNOJIydeHUE, COOUpaHue,
pacrio3HaBaHME€ W H3y4YEHHE CBOWCTB BOJOpOJia (FOpEeHHE), B3aUMOICHCTBUE
Bosopoja ¢ okcuaom Meau (Il) (Bo3MOkHO MCIIOIB30BaHUE BUACOMATEPUATIOR),
HaOmrofeHne O00pas3loB BEMIECTB KOJUYECTBOM | MOJb, HCCIEIOBaHUE
OCOOEHHOCTEM PAcTBOPEHUs BEUIECTB C Ppa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNMPEAEIEHHON MACcCOBOW JOJIEW PAaCTBOPEHHOTO
BEILIECTBA, B3aUMOJCHCTBHE BOJBI C METa/UIaMU (HaTpUEM U KaJbIUEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPUATIOB), HCCIEAOBAHUE 00pPa3LOB
HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAONIOACHUE W3MEHEHUS
OKpPacKd HWHIUKATOPOB B pPACTBOpaX KHUCIOT U LIENOYEeH, U3y4YeHHE
B3aumoencTBus okcuaa meau (Il) ¢ pacTBopoM cepHOUM KUCIOTHI, KUCIOT C
METAJUIAMU, PEAKLIUN HENTPaIU3aliy, II0JyYeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJIHOTO METa/ula JpPyrMM M3 pacTBOpa COJIM, pEILICHHE
AKCIIEPUMEHTAJIBHBIX 3a/lady Mo TeMe «BaxHeimue Kiacchl HEOPraHUYECKUX
COCIMHEHUI.

Ilepuoanyeckuii 3axkoH u Ilepuoamyeckasi cucreMa XUMHYECKHUX
iemenToB JI. . MenneneeBa. CtpoeHne aroMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEIBbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUM

[TepBbie MOMBITKU KJIaCCU(UKAIMU XUMHYECKUX dJeMEHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILIEJIOYHbIE W IIEIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yroT ampOoTepHbIE
OKCHU/JIbI ¥l TUIPOKCHIBI.

[Tepuoamueckuii 3akoH. [leproguyeckas cucremMa XUMHYECKUX JIIEMEHTOB
H. W. Menneneea. KopoTkonepuogHas W JUIMHHONEPUOAHAS (POPMBI
[lepuomnueckort cucrembl xumuueckux diemeHToB JI. WM. Menneneesa.
Ilepuonpt u rpynmbl. @U3HYECKUNA CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB
Nepuoaa v rpynmbl JIEMEHTA.

Crpoenne aromoB. CocTaB aTroMHbIX sAnep. M30Tombl. DNEKTPOHBI.
CtpoeHue 3IeKTPOHHBIX 00010YEK aTOMOB MEPBBIX 20 XMMUYECKUX AJIEMEHTOB



Ilepnogmueckon cucremsl Jl. . MenaeneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuognueckont cucreme /. . Menneneena.
3aKOHOMEpPHOCTH HM3MEHEHUsl pajinyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALINYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPYyNIaM U NEPUOIaM.
3nauenue Ilepuogmyeckoro 3akoHa U llepuonnueckoid CUCTEMBI
XUMHAYECKUX DJIEMEHTOB Ul Pa3BUTHA Hayku u npaktuku. /1. . Mennenees —
Y4YEHBIN U TPAKIAHNH.

Xumuueckass cBs3b. KoBaneHTHas (NOJISIpHAs W HEMOJSpPHAs) CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenb okucieHus. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipoueccol OKHUCAEHUS U BOCCTAaHOBJIECHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHue o0pa3loB BEUIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJICUCTBUE
TUAPOKCUJA LIMHKA C PAacTBOPAMM KHUCJIOT W ILIEJIOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPBl  OKHCIHMTEIBHO-BOCCTAHOBUTEIIBHBIX PEaKLUN
(ropenue, peaklMy pa3IoKeHUs], COSTUHEHU).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NMPU W3yYEHUM XUMHH B 8 Kjacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATHM, TAaK W TMOHATHM, SBISIIONIMXCS CUCTEMHBIMH JUIS OTIEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OOmuMe ecTecTBEHHO-HAyYHbIE NOHATHS: HAy4dHbId (akT, THUIOTE3a,
TEOpUs, 3aKOH, AaHajiu3, CHUHTE3, Kiaccu(uUKalus, [EepUOAUIHOCTD,
Ha0II0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

®usuka: Marepus, aToM, JJIEKTPOH, MPOTOH, HEWTPOH, WOH, HYKIIHI,
M30TOIBI, PaJuOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUW 3apsll, BELIECTBO,
TEN0, 00BbEM, arperaTHO€ COCTOSHHUE BEUIECTBA, ra3, (U3WYECKHE BEIUYMHBI,
€IMHULBI U3MEPEHUS, KOCMOC, IUTAHETHI, 3BE311bI, ComHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MHUHEpPaNbl, TOPHbIE TOPOJIbI,
MTOJIE3HBIE NCKOMAEMBIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCcKas peakius

ITepuoanyeckuit 3akoH. Ileproanueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
. . MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUU CBOWCTB
XUMHAYECKUX DJJEMEHTOB NEPBBIX TPEX NEPUOMNOB, KaJWs, KalbLHUS H HX
COCMHEHUN B COOTBETCTBHUU C IIOJIOKEHUEM 3JIEMEHTOB B Ilepuomnueckoi
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbl XUMHUYECKON CBSI3U. THIBI KPUCTAJUIMYECKHUX
PELIETOK, 3aBUCHUMOCTb CBOKCTB BEILIECTBA OT TUIA KPUCTAUIMYECKOU PELIETKU
1 BHUJa XUMHYECKOM CBS3H.

Knaccudukanus v HOMEHKJIATypa  HEOPraHUYECKUX  BEIIECTB.
XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3jJU4YHBIM KJlaccam
HEOPraHUYECKNUX COEAUHEHNN, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKHX peakUuid MO pa3jIudyHbIM Ipu3HaKaM (10
YHUCIIy ¥ COCTaBY yYaCTBYIOIIUX B PEAKLUU BEIIECTB, MO TEILIOBOMY 3D PeKTy,
N0 M3MEHEHUIO CTENEHEN OKHUCIEHHUS XMMHUYECKHX DJJEMEHTOB, IO
o0paTUMOCTH, TIO YYacTHIO KaTalau3aropa). JK30- M DHAOTEPMHUYECKUE
peaKuuu, TEPMOXUMUYECKUE YPABHEHUS.

[Tonsitue o ckopocTn XuMUYecKoM peakuuu. [lonstue 06 0OpaTUMBIX U
HEOOpaTUMBIX ~ XMMHUYECKHX peakuusx. [loHsiTuE O TOMOT€HHBIX H



reTeporeHHbix peakuusx. [lonarune o karanuze. IloHsTHE O XUMHUYECKOM
paBHOBecHH. DakTOpbl, BIMSIONIME HA CKOPOCTh XUMHUYECKON pEaklUu U
MTOJIOKEHUE XUMHYECKOTO PABHOBECHSI.

OKHCIIUTENTPHO-BOCCTAHOBUTEIIBHBIE ~ PEAKLWHU, JJIEKTPOHHBIA OayaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBlieHHE  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUNA € HCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus  SJIEKTPOIUTHYECKOW  JTHCCOLIMALIMM. ONEeKTpOIUThl U
HEINEeKTpoJauThl. KaTuoHbI, aHMOHBI. MeXaHU3M JUCCOLMAIMM BELIECTB C
pa3IMYHBIMKM BUAAMU XUMHUYECKOU CcBs3U. CreneHp aucconuanuu. CUIbHBIE U
c1a0bIe 3JIEKTPOJIUTHI.

Peakuuu wmoHHOro oOMeHa. YCIOBUS NPOTEKaHUS PEaKUUid HOHHOTO
oOMEHa, TOJIHBIE M COKpall€HHbIE MOHHbIE YypaBHEeHMs peakuuii. CBoiicTBa
KHUCJIOT, OCHOBAaHUM M COJIeH B CBETE MPEACTABICHUN 00 SJIEKTPOTUTUYECKOU
nucconuanyu. KauectBeHHbIe peakiii Ha HOHBI. [IoHATHE O THIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPTraHMYECKUX
BEIIIECTB — META/UIOB U HEMETa/UIoB (rpaduta U ajiMasza), CIOKHBIX BEIECTB
(xopuga HaTpusl), UCCIEAOBAHME 3aBUCUMOCTH CKOPOCTH XHMHYECKOU
peakuMy  OT  BO3JCWCTBUS  Pa3idMYHbIX  (PAKTOPOB,  HCCIIEJOBAHUE
ANEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, MpoOIEcca AUCCOLMAIMU KHUCIOT,
1es104eil u coiel (BO3MOXKHO MCIOJIb30BAHUE BUAECO MAaTEPUAIIOB), IPOBEACHHE
OMBITOB, WUTFOCTPUPYIOUIUX NMPHU3HAKH MPOTEKAHMS PEaKUUid HOHHOTO OOMeHa
(oOpazoBanue ocajka, BbIJIEJICHUE Traza, OO0pa3oBaHUE BObI), OIIBITOB,
WUTIOCTPUPYIOUIUX MPUMEPbl  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUI
(ropenue, peakuuu pa3oKeHus, COEIMHEHHUS ), pacro3HaBaHue
HEOPraHWYECKUX BEILECTB C MOMOIIBI0 KAYECTBEHHBIX pPEAKUUW Ha HOHBI,
pelieHre SKCepUMEHTANIbHBIX 33124,

Hemeranibl U MX coeIMHEHUA

OO6miass xapaktepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapaKkTepHbIE CTeNeHn okucieHus. CTpoeHue u (pu3n4ecKue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHUYECKHE CBOWCTBA Ha NPUMEpE XJopa
(B3aMMOJEHCTBUE C METaJlIaMH, HEMEeTalulaM{, LIeJo4YaMu). XJIOPOBOIOPO/I.
ConsiHas KucnoTa, XMMHYECKHE CBOMCTBA, MOJYyYEHUE, pUMEHEHUE. JlelicTBre
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHW3M 4YeJIOBEKAa. BakHeWIIne XJIOPUIbl U UX
HaXO0XIEHUE B IPUPOJIE.

O6mass  xapaktepuctuka oanemMeHToB VIA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIE CTeNeHn OKucieHus. CTpoeHue u pusndeckue
CBOMCTBa TPOCTHIX BELIECTB — KHUCIOPOJAa M Cepbl. AJUIOTPOIHbIE
MOJAU(PUKALUUA KUCIOPOJIa U cepbl. XUMHUYECKUE CBOMCTBA cepbl. CepoBOIOPO,
CTpoeHue, (uU3MYecKue U XHUMHYecKue CcBoicTBa. OKCHIBI Cepbl Kak
OPEICTaBUTENIM KUCIOTHBIX OKCHUIOB. CepHas KucioTa, (U3NYECKUEe U
XUMHUYECKHEe CBOMCTBa (0OOIIME Kak MPEACTaBUTENs Kiacca KHUCIOT H
cnenupuyueckre). XMMUYECKUE PEAKIUH, JIeXkKaIIle B OCHOBE MMPOMBILIIEHHOTO
croco0a moxy4yeHusi cepHoil kucioThl. IIpumenenue cepHoit kuciotel. Conu
CCPHOI1 KHCIIOTBI, Ka4CCTBEHHAs Peakuys Ha CynbQar-noH. HaxoxzaeHue cepel
U €€ cCoeMHEHUN B NpHUpoAe. XUMUUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JOXIM, 3arpsi3HEHUE BO3AyXa U BOJIOEMOB),
CIOCOOBI €T0 MPEOTBPAILECHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTEMEHU OKHUCICHHsS. A30T, pacnpocTpaHEHUE B



npupoe, pu3nveckre u XMMHUUecKHe cBoicTBa. KpyroBopor a3ora B mpupoe.
AMMuak, ero (pu3nUecKre 1 XuMUIECKIEe CBOWCTBA, MOJyYeHUE U IPUMEHEHHE.
Comu aMMoHUS, MX (U3MUYECKHME M XUMHYECKHE CBOWCTBA, IPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHUA. A30THAsi KUCJIOTA, €€ MOJy4YECHHE,
¢usznyeckue W XMUMHUYECKHE CBOMCTBa (OOIIME Kak MpeACTaBUTENS Kiacca
KHCIIOT M crnenuduyeckue). Mcnoib3oBaHUE HUTPATOB U COJIEM AMMOHHS B
KaueCTBE MUHEPAIbHBIX YJ0OpeHNH. XUMUYECKOE 3arpsA3HEHUE OKPYKaroIen
Cpelbl COEAMHEHUSAMU a30Ta (KUCIOTHBIE JT0XKIH, 3arpsI3HEHNE BO3yXa, IOYBBI
u BogoémoB). Docdop, amnorponHbie Moaudukanuu dhochopa, puzndeckue u
xumudeckue cBoiictBa. Oxcunm dochopa (V) um  dochopHas xkucmiora,
¢uznyecKkue U XUMUYECKUE CBOMCTBa, nonydeHue. Vcnonb3oBanue Gochatos B
KauecTBE MUHEPATbHBIX YI0OpEHUH.

O6mass  xapakrtepuctuka aneMeHToB |VA-rpynnel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHUA. YTJIEpOH, alUIOTPOIHBIE
Moau(UKayu, pacupoCTpaHEHWE B MPHUPOAC, (UINYECKHE U XUMUYECKUE
cBoricTBa. Ajncop6uusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yIiiepo/a,
uX (pu3mveckre W XMMHYECKHE CBOMCTBA, ACHCTBHE Ha JKUBBIC OPTaHU3MBI,
MOJIyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE POOJIEMbI, CBA3aHHBIE C OKCHJIOM
yriepona (IV), rumore3a T1y100adbHOTO TOTEIJICHUS KIMMaTta, MapHUKOBBIN
addekt. YronpHas Kuciota U €€ COlM, UX (PU3HMYECKUE U XUMHUYECKUE
CBOMCTBa, MOJy4YeHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha KapOOHaT-
noHbl. Vcnonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIILIICHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHayanbHble TOHATHS 00 OpPraHMYECKHX BEIMIECTBAX Kak o
COCIMHEHUSX yriiepoaa (METaH, 3TaH, 3TWUJIEH, aleTHJICH, 3TAHOJ, TJIULEPHH,
yKCcycHass kucinora). IlpupoaHble HMCTOYHUKKA  YIJIEBOJOPOAOB  (Yrodb,
MPUPOIHBINA a3, HeTh), TPOIYKTHI UX NEpepadOTKu (OEH3MH), UX POJIb B OBITY
¥ TPOMBINUICHHOCTH. [loHATHE O OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: >KHUpax,
Oesikax, yrieBoJax — M UX POJM B )KU3HU yeloBeka. MaTepualibHOE €IUHCTBO
OpPraHUYECKUX W HEOPTAHHMUECKUX COSAMHECHU.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJYyYECHHE H
npuMmenenue. CoenuHeHus: KpemHusi B npupoje. OOmue npencraBieHust o0
okcujie kpeMuus (1V) u kxpemaueBoi kucinote. CUIUKAThI, UX UCIOJIH30BAHUE B
OBITY, B TPOMBINIJICHHOCTH. BaxkHele ctpouteabHbIe MaTepraibl: KepaMuKa,
CTEKJIO, IIEMEHT, O€TOH, Kee300eToH. [Ipodiiembl 6€30MacHOTO UCTIOIb30BAHUS
CTPOUTENHHBIX MaTEPUAIOB B TOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumMenm:

U3ydeHue O0Opas3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOU
KHCJIOTHI, TPOBEICHUE KAUECTBEHHBIX PEAKIil Ha XJIOPH/I-UOHBI i HaOTIOICHNE
NPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXKaroniiue PU3NISCKUE U XUMUUIECKUE
CBOMCTBa TaJOr€HOB M HMX COCAMHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOOpaslamMu XJOpUJ0B (TalOreHHUIOB),
O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COCOUHEHUSMU (BO3MOXKHO
UCIIOJIb30BaHUE BHUJACOMATEpPHAIOB), HaAONIOJEHHWE TMpoliecca OOYIIIMBAHUS
caxapa IMOJ JEUCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTHI, H3yYEHUE
XUMUYECKUX CBOMCTB  pa30aBICHHOM CEpHOM  KHUCIOThI, MPOBEIACHUE
KaueCTBEHHOM peakuuu Ha CcynbpaT-uoH ¢ HaONIOJIeHHe Mpu3HaKa e¢
IPOTEKaHMs, 03HaKOMJIEHHE ¢ (DU3NYECKMMHU CBOMCTBAMU a30Ta, ochopa u ux
COEIMHEHU (BO3MOXKHO HCIIOJIb30BAaHUWE BHJAEOMATEpPUAIIOB), 0Opa3laMu
a30THBIX U PochOpHBIX yIOOpEeHUH, MojiydeHrue, cCoOupanue, paclio3HaBaHUE U
U3y4YeHUE CBOMCTB aMMMaka, MPOBEJECHUE KAueCTBEHHBIX pPEaKIUi Ha HOH



aMMoHMA U (QochaT-MOH W H3yYEHHUE TPU3HAKOB UX MPOTEKaHUS,
B3aUMO/ICHCTBE KOHUEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEIbIO (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPUANIOB), H3YYEHUE MOJEIECH KPUCTALIMYECKUX
pem€Tok anmMmasa, rpadura, QyuiepeHa, O3HAKOMIIGHHE C TIPOIECCOM
a7copOLMu PaCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM
MIPOTHUBOra3a, MOJyYEeHHE, COOMpaHUE, PACIO3HABAHME W H3YyYEHUE CBOICTB
VIJEKUCIOro Tas3a, MPOBEACHHE KAueCTBEHHBIX peakuuid Ha KapOoOHAT U
CUJIMKAT-UOHBI W H3YyYEHUE IPU3HAKOB HX IIPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CUIMKATHOW IPOMBIIIJICHHOCTH, PEIICHHE HKCHEPUMEHTAJIbHBIX
3a7a4 1o TeMe « BakHeuIre HeMEeTauIbl U KX COCIMHEHUS.

MetaJuibl 1 MX COeIMHEHUS

OOmast xapakTEepUCTHKAa XHMHUYECKHUX JJIIEMEHTOB — METAUIOB Ha
OCHOBAaHHH UX NOJIOXKEHHUS B llepnonnueckon cucremMe XMMHYECKUX dJIEMEHTOB
. . MenneneeBa u ctpoeHust aroMoB. CTpoeHHe MeTauioB. Metajuinueckas
CBSI3b M METAJUIMYECKAsh KPUCTAIUIMYECKASI PEIIETKA. DIEKTPOXUMUYECKAN P
HalpsUKEHUM MeTAUIoB. PU3MYECKHE W XMMHUYECKHE CBOMCTBA METAJUIOB.
O6mume crocoObl mnonydeHus: MmeTawioB. [loHATHE O KOpPpPO3MM METAJLIOB,
OCHOBHBIE CIOCOOBI 3alUTBl MX OT Koppo3uu. CmuaBbl (CTajlb, YYIYH,
TIOPATIOMUHUNA, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{emoynpie  MeTtamwipl: nosoxkeHne B llepuogmueckoi  cucreme
xuMu4eckux sneMeHToB /. 1. MenaeneeBa, CTpoeHHE UX aTOMOB, HAXOXKJICHUE
B npupoae. Puznueckrue W XHMHYECKHE CBOWCTBa (HAa MpUMeEpEe HATpus M
Kanug). OKcuAbl U TUAPOKCUABI HAaTpusi W Kanus. lIprumeHeHue MIeNIoYHbIX
METAJIOB U UX COCIUHECHUM.

[[lenouyno3eMeibHbIE MeETalabl MarHuid W KaJbLIMK: IIOJIOKCHHE B
Ilepuoguueckoir cucreme xumuuyeckux osnemeHtoB JI. WM. Menneneesa,
CTPOEHHE MX aTOMOB, HAaXOXkAcHUE B mnpuponac. PHU3NYECKUE U XUMHUYECKHE
CBOMCTBA MarHus U Kaiblusa. BaxHelume coeguHeHUsl Kaiablus (OKCHI,
TUAPOKCHU], COJn). JKECTKOCTH BOBI U CTIOCOOBI €€ YCTpaHEHHS.

AmomuHui: nosiokeHne B llepuonnueckoll cucreMe XHUMHYECKHX
anemeHtoB JI. M. MenneneeBa, CTpO€HHE aToMa, HAXOXKICHUE B IPUPOJE.
du3znyeckre U XUMUYECKHE CBOMCTBA amtOMHUHMS. AMQOTEepHbIE CBOICTBa
OKCHJIa U TUAPOKCUIA ATFOMUHUSL.

Kemneso: nomoxenue B [lepnoandeckor cCUCTEME XUMUYECKUX DJIEMEHTOB
. . MenneneeBa, CTpO€HUE aToMa, HaXO0XKICHUE B npupoae. Pusndeckue u
XUMUYECKUe cBoicTBa xene3a. OKcuabl, Tuapokcuabl u conu sxkeneza (l1) u
xenesa (111), ux cocras, cBOMCTBA U MOTyUYCHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHWE C 00pa3llaMud METalIOB U CIUIABOB, HUX (PU3NUECKUMU
CBOMCTBaMM, U3Y4YEHUE pe3yJbTaTOB KOPPO3UH METAUIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUSI OKCHJIA
KalblUg U HATpPUs C BOJOM (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAJIOB),
VCCJIEOBAHUE CBOMCTB )KECTKOM BOJBI, IPOIIECCA TOPEHHUS JKEJE3a B KUCIIOPOIE
(BO3MOKHO  HKCIIOJIb30BAaHWE BUJEOMATEPHUANIOB), MPU3HAKOB MPOTEKAHUS
KAUECTBEHHBIX PEAKLINI HA MOHBI: MAarHus, KaJblUs, aJIFOMUHUA, LIMHKA, )KEJe3a
(II) m xeneza (III), memu (II), nHaOmrogeHHME W OMUCAHUE MPOIECCOB
OKpalllUBaHUsl IJIJAaMEHU HWOHAMHU HATpHsl, Kajaus W Kaublus (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), MCCIEIOBaHUE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATIOMUHUS U TUAPOKCHIA LIMHKA, PEUIEHUE SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHelmme MeTallIbl U UX COETUHEHHUS.

XUMHA 4 OKPYKaKINas cpeaa



BemecTBa n Marepranbl B IOBCEIHEBHOM JKM3HU 4enoBeka. beszomacHoe
MCIIOJIb30BaHUE BEUIECTB M XUMUYECKUX peakuuii B ObITy. [lepBas momorib npu
XUMHUYECKUX 0KOTaX U OTPABICHUSX.

XHUMHUUYECKOE 3arpsiI3HEHNE OKPYKaroUIel cpenbl (IpeneabHas 10mycTuMas
KOHIleHTpalusi BemectB, ganee — [IJIK). Ponp xumum B penieHun
AKOJIOTHYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pas3ioB MaTeprasioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJIMMEPHBIE
MaTrepuabl).

Mesxcnpeomemmnuwie ceasu

Peanm3zanust MexnpeaMeTHbIX CBA3€H NPU M3yYEHUM XUMHUH B 9 Kiacce
OCYUIECTBJISIETCS. YE€pe3 HCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHATHH, SBISIONIMXCSA CHUCTEMHBIMU IS OTAEJIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE OHITHS: HaAyYHbIA (PAaKT, TUIIOTE3a, 3aKOH,
TEOpHUsl, AaHAJIU3, CHUHTE3, KIACCH(PUKALHMS, NEPUOJUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHUE, MapHUKOBBIN
3 PeKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®uzuka: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKJIUJ,
M30TONBI, PAJMOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUECKUN 3apsi, MPOBOJIHUKH,
MOJIYIIPOBOJHUKH, JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHo€  COCTOSIHME  BEIeCTBa, Tra3, pacTBOpP, PacTBOPUMOCTb,
KpUCTAJUIMUECKasi pelETKa, CIJIaBbl, (PU3MYECKHE BEJIMYMHBI, €IMHHULIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, CONHIIE.

buonorus: gorocunTes, apixanue, buocdepa, IKOCUCTEMA, MUHEPATIbHBIE
yA00pEeHUs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, MUTATEIbHbIE BEILIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpPaTbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE HCKOIIaeMble, TOIUIHBO, BOJHbBIE pecypchl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pPE3yabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIETO
00pa30BaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IUHCTBE Y4EOHOU U
BOCIIUTATEIbHOM  JESATEIBHOCTU B  COOTBETCTBHM C  TPAJIWLHOHHBIMHU
POCCUICKAMH COIMOKYJBTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
MPUHATHIMU B OOLIECTBE MPAaBUJIAMU M HOPMAaMH HOBEACHUS U CIIOCOOCTBYIOT
MIPOLIECCaM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLUATIU3ALNNA 00YYarOIIUXCSl.

JIM4HOCTHBIE  pe3yJbTaThl  OTPAKAIOT TOTOBHOCTh  OOyYaroIUXCs
PYKOBOJICTBOBATbCSl CHUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAluil |
pacIIMpEeHne ONbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOro BOCIIMTAHMS:

LICHHOCTHOTO  OTHOWIEHHWS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
MCTOPUYECKOMY M HAyYHOMY HACIEIWIO, MIOHMMAaHUS 3HAYECHUS XUMHUYECKOU
HayK{ B U3HU COBPEMEHHOI'O OOIECTBA, CIOCOOHOCTH BJIAJIETh IOCTOBEPHOM
uHpopmManuen O MNepeloBbIX JOCTHKEHUSX U OTKPBITUSX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aUHTEPECOBAHHOCTHM B HAYYHbIX 3HAaHHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpPaKIaHCKOT0 BOCTIMTAHUSL:

MPEACTABIICHUS] O COLMAJBHBIX HOPMAaxX M NPABUJIAX MEKINYHOCTHBIX
OTHOUIEHUH B  KOJUIGKTUBE, KOMMYHHUKAaTUBHOM  KOMIIETEHTHOCTH B
OOILLECTBEHHO TMOJE3HOM, y4eOHOUCCIEeN0BAaTEIbCKOM, TBOPUYECKON M JIPYTrUX
BUJIAX JESITEIIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JIE€ATEIbHOCTH
IIPU BBITIOJIHEHUH YUEOHBIX, TO3HABATENbHBIX 33/1a4, BHIMOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JJaHMM  Yy4eOHBIX  TPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHUI0O W  B3aWUMOINOMOIIM B  Mpolecce ATOM  y4eOHOM
NEATEIbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE IOBEICHHE W TOCTYIIKH CBOMX
TOBApUILEH C MO3UIMN HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSA
MTOCJIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE U XUMHYECKON PEAKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABJISIOIIME
OCHOBY JIsl HOHMMAaHUS CYIIIHOCTH HAyYHOM KapTUHBI MUpPa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IMPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
IPUPOTHOM CPEIOH, O POJIM XUMHUU B ITO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MO3HABATENIbHbIE MOTHBBI, HAllPaBJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU
M0 XUMHUHM, HEOOXOIWMBbIC MJII OOBSICHEHMsS HAOJI0JAEMbIX IIPOILIECCOB H
SABJICHUM, MMO3HABAaTENIbHOW, MH(POPMAILIMOHHON M YWUTATEIbCKOM KYJBTYpPbI, B
TOM YHCII€ HaBBIKOB CaMOCTOATENbHOM padOThl € Y4YEOHBIMH TEKCTaMH,
CIPAaBOYHOM  JIUTEPATypoi, JOCTYNHBIMM  TEXHUYECKUMU  CpPEICTBAMHU
UH(OPMAIIMOHHBIX TEXHOJIOTHA;

UHTEpeC K OOYYEHHIO W TO3HAHUIO, JIIOOO3HATENbHOCTh, TOTOBHOCTh M
CIIOCOOHOCTh K CaMO00pa30BaHUIO, IIPOEKTHOM M  HCCIEI0BATEIbCKON
JESTENIbBHOCTH, K OCO3HAaHHOMY BBIOOpY HAIpPaBIECHHOCTH U YPOBHS 00Y4YEeHMsI B
JlaJIbHEUIILIEM;

4) hopMuUpPOBaHUS KYyJbTYPHI 3/10POBbA;

OCO3HaHUE LIEHHOCTU >KU3HU, OTBETCTBEHHOI'O OTHOLICHHMS K CBOEMY
3JI0pPOBBIO, YCTAHOBKM Ha 37J0pOBBI 00pa3 yKU3HU, OCO3HAHME IOCIEICTBUN U
HENpUATHE BpEAHbIX NPUBBIYEK (YIOTPEOJIEHUs aJKOIois, HAPKOTHKOB,



KypeHHs), HEOOXOAMMOCTH COOJIOJEHUS TMpaBuUi  O€30MacHOCTH TP
oOpalleHuu C XUMUYECKIMH BEIIECTBAMU B OBITY U pEeaTbHON KHU3HU;

5) Tpy10BOr0 BOCIUTAHMA:

MHTEPEC K NPAKTUYECKOMY HM3YUEHHIO Mpodeccuil u TpyAa pa3iIudHOro
poJia, yBaXKE€HUE K TPYNly U pe3yJbTaTaM TPYIOBOM JEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHHMM M0 XMMHH, OCO3HAHHBIA BHIOOD
WHIUBUyAIbHOM TPAEeKTOPUM NPOJOJDKEHHA O00pa3oBaHHA C  y4ETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPeOHOCTEH, yCHEemHOW MPO(PECCHOHATLHON NEITEIHbHOCTH € Pa3BUTHS
HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATBHON
cpexne;

6) IK0JIOrHYeCKOro BOCTIMTAHNS

AKOJIOTMYECKU LEIECO00pa3HOE OTHOLIEHHWE K MPHUPOAE KaK HMCTOUHHKY
KU3HU Ha 3emJle, OCHOBE €€ CyIlIeCTBOBaHUS, IOHUMAHUE LIEHHOCTHU 370POBOIrO
n Oe3omacHOro oOpasza >KW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HMUECKOMY U MCUXUYECKOMY 3/I0POBbIO, OCO3HAHUE LEHHOCTH COOJIOAEHUS
npaBwyl OE30MACHOTO TMOBEACHUSI NpPU pabOTe C BEIIECTBAMHM, a TaKXe B
CUTYALMSIX, YTPOKAIOIIMX 3I0POBBIO U )KM3HU JIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, [TOJTy4aeMble MPU U3YYEHUU XUMUH, IJI5
pelIeHns 3aj1ad, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOW CpEeNou, s
MOBBIIICHHUSI YPOBHS JKOJOTMYECKOM KYJIBTYpbl, OCO3HAaHUS TIJ00aTbHOTO
XapakTepa 5KOJIOTMYECKUX MpoOJeM M MyTed HX PEIIeHHs MOCPEICTBOM
METO/I0B XMMUH, IKOJIOTMYECKOT0 MBILICHUS, YMEHUS PYKOBOJICTBOBATHCS UM
B [I03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeAMETHBIX pPE3yJbTAaTOB BBIACIAIOT 3HAYMMBIC IS
dbopMupoBaHUsS MHPOBO33pPEHUsI OOIICHAyYHbIE TIOHATUS (3aKOH, Teopusl,
NPUHIMUI, TUNoTe3a, (akT, CHCTeMa, MPOLECC, SKCIEPUMEHT U ApPYroe.),
KOTOpPbIE€ HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAaHUHM M3 JTUX MPEAMETOB  (POPMHUPOBATH
MPEACTABICHUE O LIEJIOCTHOM Hay4YHOW KApTUHE MUpPAa, U YHHBEPCAJIbHbBIE
yueOHble JAeicTBUS (TO3HABATENbHbIE, KOMMYHHKATUBHBIE, PETYJATUBHBIC),
KOTOpble O0ecneynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIIbBHOMY
IUTAHUPOBAHUIO U OCYILIECTBICHUIO YUEOHOU IE€ATEIbHOCTH.

Ilo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUA

ba3oBble Jiornueckue aeicTBUA:

YMEHUSI KCIOJIb30BATh MPUEMBI JIOTHUECKOTO MBIIIJIEHUS! TPU OCBOCHHUU
3HAHUI: PaCKPBIBATh CMbICI XUMUYECKUX MOHATUHN (BBIACIATh UX XapaKTEPHbIE
NPU3HAKH, YCTAHABIUBATh B3aUMOCBS3b C IPYTUMHU MOHATUSIMHU ), UCIOJIb30BATh
MOHATHS JJI1 O0BSICHEHUSI OT/ACIIbHBIX (PAKTOB U SBJIICHUM, BHIOMPATh OCHOBAHUS
U KpUTEpUHM [ KiIacCU(pUKAIMM XHMHUYECKMX BEIIECTB U XUMHUYECKUX
peakiMii, yCTaHaBIUBAaTh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY OObEKTaMU
U3YYEHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIE, NEAYKTHUBHBIE,
10 aHAJIOTUH), eJIaTh BHIBOJBI U 3AKITHOYCHHUS;

YMEHHME NPHUMEHATh B MpoOLlecCe MO3HAHMs MNOHATHUA (MPEAMETHBIE U
METaNpeAMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJEIHU, HCIOJIb3yEMbIE B
XUMHH, TpeoOpa3oBbIBATH LIMPOKO MPUMEHSEMbIE B XUMHUU MOJIEIbHBIC
IPEICTaBICHUS — XMMUUECKUN 3HAK (CUMBOJ 3JIEMEHTA), XUMHUUYecKas popmyia
U ypaBHEHUE XUMHUYECKON peaklUuu — MPH PELIEHUH y4eOHO-TIO3HABATEJIbHbIX
3ama4, ¢ y4€TOM OTUX MOJCIBHBIX IPEICTABICHUN  BBIABISITD U
XapaKTepU30BaTh  CYIIECTBEHHbIE IPU3HAKU HU3y4aeMbIX OOBEKTOB —



XUMUYECKUX  BEIIECTB M  XUMHUYECKUX pPEaKUWid, BBIABIATH  0OIIME
3aKOHOMEPHOCTH, MNPUYHHHO-CJIEJACTBEHHbIE CBA3M W MPOTUBOpEUHs B
M3Y4YaeMbIX MTPOLIECCAX U SBICHUSX.

Bba3oBble uccienoBarebckue 1eiiCTBUA:

YMEHHUE HCI0Ib30BaTh MMOCTABJIEHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKE€ B KAa4eCTBE OCHOBBI ISl (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHMIO, OPTaHU3AIMH M MPOBEICHUIO
YUYEHUYECKUX HSKCIIEPUMEHTOB, yMEHHE HaOMIoAaTh 3a XOAOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 Pe3ynbTar, GopMyIupoBaTh 0000IIEHUS
Y BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHOIO OIbITA, UCCIEIOBAHUS, COCTABIISTH
OTUET O MPOJIEIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

YMEHHUE BBIOMPATh, AHAIM3UPOBATH M HHTEPIPETUPOBATH HUHPOPMAIUIO
pa3IMYHBIX BUAOB U (OPM TMPEACTABICHHS, MOIYYaeMYH0 H3 pa3HbIX
HMCTOYHHUKOB (HAYYHO-TIONYJIApHAs JUTEpaTypa XUMHUYECKOIO COJAEpkKaHus,
CIpaBOYHbIE MOCOOMs, pecypcbl VHTepHeTa), KpPUTHYECKHM OLEHUBATH
MIPOTUBOPEUYUBYIO U HEAOCTOBEPHYIO MH(POPMALIHIO;

YMEHUE NPUMEHSTh Pa3IMYHble METO/bI M 3aPOCHI IPHU MOUCKE U 0TOOpE
MH(OpMaAMK U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJIMMBIX JJIsl BBIOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33]1a4 ONPEACIEHHOIO TUIIA, TPUOOPETEHUE OTIbITA
B 00JIACTH HCIMOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOW AaKTUBHOIO WCIOJb30BAHUS PA3IUYHBIX TTOMCKOBBIX
CUCTEM, CaMOCTOSITEJILHO BBIOMpATh ONTHUMAIBHYIO (HOpMY MpEACTaBICHUS
nH(pOpMaMU U WUIIOCTPUPOBATH pELIAEMbIE 3aJa4l HECIOXHBIMH CXEMaMH,
auarpaMMamu, Ipyrumu opmamu rpaduki 1 UX KOMOMHAIUSMU;

YMEHUE UCIONb30BaTh W aAHANM3UPOBATH B Mpouecce ydyeOHOH U
HCCIIEI0BATENbCKOMN NEATEIIBHOCTH uH(popmanuio 0 BIIMSTHUU
MPOMBIIUIEHHOCTH, CEJIbCKOTO0 XO3SMCTBA M TPAHCIOPTAa HA COCTOSTHUE
OKpY’KarOILIEH MPUPOTHON CPEJIBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

YMEHHS 3aJaBaTh BOINPOCHI (B XoJe Auanora u (Wiv) IUCKYCCUHU) TO
CYLIECTBY 00CYyXKnaeMoil TeMbl, (OPMYIMPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOH 3a1a4H;

YMEHUS TNPEACTaBIATh TMOJY4YEHHBbIE pe3yJjbTaThl MO3HABATEIbHOM
NEeSATEIbHOCTY B YCTHBIX M THMCBMEHHBIX TEKCTax; JenaTbh MPE3eHTALNI0
pe3yibTaTOB  BBINOJHEHUS XHMHUYECKOTO JKCIepuMeHTa (J1abopaTopHOTO
OTIbITA, JTA0OPATOPHON PAOOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IPOEKTA);

yMEHUSl y4e€OHOTO COTPYJIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENILHOM W  HCCIEAOBATENIbCKOM  JIESITENIbHOCTH TMpPU  PEIICHUHU
BO3ZHUKAIOIMX MPOOJIEM HAa OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3uuuid  (oOCyxJeHus, OOMEH MHEHHSIMH, «MO3TOBbIE€  IUTYPMBI»,
KOOpJIMHAIIMA COBMECTHBIX JCHCTBUHM, OINpEIETIeHHE KPUTEPUEB IO OLECHKE
Ka4yeCTBa BBIIIOJIHEHHOUN pabOThI U ApyTHUE).

PeryasiTuBHBIC YHUBepCaJbHbIe y4eOHbIe AeficTBUS:

YMEHHE CaMOCTOSITEJIbHO OINpPENENATh UENH AEATEIbHOCTH, IUIAHUPOBATh,
OCYILECTBIIATh, KOHTPOJIUPOBATh U IIPU HEOOXOAUMOCTU KOPPEKTUPOBATH CBOKO
NeATEeIbHOCTh, BEIOMpaTh Hanbosee 3(PpheKTUBHBIE CLIOCOOBI peIIeHNs YUeOHbIX
U TI03HABATEJIbHBIX 3a]a4, CAMOCTOSTEIbHO COCTABJIATH WM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEUCTBUU TIPU BBINIOJHEHUM 33JaHUA C YYETOM



MOJTYYEHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTAaX — BEIECTBAX U PEAKIIUSX,
OLICHMBATh COOTBETCTBHUE IMOJYYEHHOI'O PE3yJIbTATa 3asIBJICHHOM LI, YMEHHE
WCMOJIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IMpEIJIaraéMble B YCIOBUU
3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHUIO 0053aTEIHHOTO

COJIep>KaHus, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOl paboueil mporpamMmon,
BBIJICJSIFOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHbBIC 3HAHUS, YMEHHUSI U CIIOCOOBI
JNEUCTBUM, creurupuyeckue JUisi TpeAMETHOM 001acTu «XUMHS», BUIBI
JNEATEIbHOCTH 10 TMOJYYEHHUID HOBOIO 3HAHUWS, €ro HWHTEPHPETALNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITHsIX.

K koHiy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YHAIOIIMNXCSI YMEHUM:

e PacKpbIBAaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUI: aTOM, MOJIEKYJIa,
XUMHAYECKUHN DJIEMEHT, IPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMECH
(oHOpOAHAS M HEOAHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAs
U MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs
Macca, MaccoBas JOJIsI XUMHYECKOTO OJJIEMEHTA B COCIWHECHUH,
MOJISIDHBI ~ O0BEM, OKCHJZl,  KHCJIOTA4,  OCHOBAaHHUE,  COJIb,
3JIEKTPOOTPHUIIATEIIBHOCTh, CTEIIEHb OKHUCIICHUS, XUMUYECKasl PeaKuus,
KJIacCU(UKAIIUS PEAKIIUNA: PEAKIIUUA COCTUHEHUS, PEAKIIUU Pa3I0KEHUs,
peaKkuMy 3aMElIeHUus, peakuuu OOMEHa, SK30- M JHJI0TEPMHUYECKHUE
peakiuu, TeroBoi 3(pdekT peakiuu, Sapo aTomMa, JIEKTPOHHBIN Cloi
aTomMa, aToMHasi oOpOuTalb, paauyC aToMa, XHUMHUYECKas CBS3b,
MOJIIpHAs W HENOJISIpHAs KOBAJEHTHAasl CBsS3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pPacTBOp, MaccoBas J0Js BellecTBa (TPOLEHTHas
KOHLIEHTpaIusi) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX IOHATUU U
MPUMEHSThH ATU TIOHSATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUI;

e HCIOJIb30BaTh XHUMHYECKYIO CHUMBOJIMKY IS COCTaBjieHUs (HopMy
BEIIECTB U YPABHECHUN XMUMUYECKUX PEAKIIUIA;

e OMNpENENsATh BAJCHTHOCTh aTOMOB  DJIEMEHTOB B  OMHApHBIX
COCMHEHUSX, CTEMEeHb OKHUCJICHUS DJIEMEHTOB B  OWHApPHBIX
COEAMHEHNAX, MPHUHAIJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KIAaccy
coeuHeHU 1o ¢GopmysiaM, BUJI XUMHUYECKON CBsA3U (KOBaJEHTHAas U
WOHHAs) B HEOPTraHUYECKUX COCTUHCHUSX;

e packpbiBaThb cwmbichn [lepuommueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHMMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJokeHus B [leproanyeckoi cucreme,
3aKOHOB COXPAHEHHMSI MAcChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHMS, 3aKOHa ABOTaapo;

e OIKCHIBATH M XapakTepU30BaTh TaOMuWuHyto ¢opmy llepuoamueckoit
CHUCTEMBl XMMHUYECKHUX JJIEMEHTOB: pa3inyarh TMOHSTUS «IrJIaBHas
noarpynna (A-rpynmna)» u «nodounas noarpytnmna (b-rpymnmna)y, maneie
U OOJIbIIIME MEePUOJIbl, COOTHOCUTh 0003HAUYEHHMS, KOTOPhIE UMEIOTCS B
tabnuie «llepuonuueckas cucrtema xumudeckux siaementoB I, U.
MeHnpeneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB MW 3apsAl sapa, oOIllee YHUCIo
AJIIEKTPOHOB U PaCHpeIETICHUE UX IO JIEKTPOHHBIM CIIOSIM);



K

KIacCU(PUIMPOBAaTh ~ XMMHYECKHE  DJIEMEHTHI,  HEOPTaHWYECKUE
BEIIIECTBA, XUMUUECKHE PEAKIIUU (110 YUCIIY U COCTaBY YYaCTBYIOIIHNX B
peaKiuu BEIIECTB, MO TEIIOBOMY 3G (DEKTy);

XapaKTepHu30BaTh (OMUCHIBATH) OOIINE XMMHUYECKHE CBOMCTBA BEIESCTB
pa3IMYHBIX  KJACCOB,  MOATBEpPXKJas  ONUCAHWE  MOpUMEpaMu
MOJICKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUECCKUX PEAKIIHIA,
MPOTHO3UPOBATh CBOMCTBAa BEHIECTB B  3aBUCHUMOCTHM OT UX
KaueCTBEHHOTO0 COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX
MIPEBPAIICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISATH OTHOCHUTEIIBHYIO MOJEKYJSIPHYIO M MOJSIPHYIO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIO XHWMHYECKOro »dJEeMEHTa Mo Qopmyse
COCMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B pPAacTBOpPE, IPOBOJIUTH
pacy€THI IO YPaBHEHUIO XUMHUYECKON PEaKITNN;

MPUMEHATH OCHOBHBIC OTICPAIIMA MBICITUTEIILHON JCSITCIBHOCTH —
aHalM3 W CHUHTE3, CpaBHEHHE, 0000IIeHUe, CHUCTEeMaTU3AIHIO,
KJIacCU(PUKAIINIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — IS
M3Y4YCHUSI CBOWCTB BEIICCTB M XUMHUYECKUX PEAKIMH, €CTECTBEHHO-
Hay4YHblE  METOJbl  TO3HAHWS —  HAOJIOJCHUE, HU3MEpEHue,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pEeaJIbHBIN 1 MBICIICHHBIN);

CIEIOBATh TMpABWJIAM  IOJB30BAHUS XUMHUYECKOM TMOCYIOW U
71a00paTOpHBIM 00OpPYJOBAaHUEM, a TaKXKe IpaBWiiaM oOOpalleHusl ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBIIOJTHEHHUIO
JTa00pATOPHBIX XMMHUYECKUX OMBITOB IO TOJYYEHHUIO M COOUpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOPOJAa M KHCJIOpPOJAa), MPUTOTOBICHUIO
pacTBOPOB C  OMNPEICIEHHONM MAacCOBOM JOJIEM PacTBOPEHHOTO
BEIIIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMHUUYECKHE DKCIIEPUMEHTHI 110
pacrio3HaBaHWIO PACTBOPOB IIEJIOYEH U KHUCIOT C TMOMOIIBIO
WHJIUKATOPOB (JTakMyc, peHondTaaentH, METUIOPaHXK U APyTrue).

KOHIy 0OyueHHs B 9 KJiacce MpeIMETHBbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JJOJDKHBI OTPAKATh CHOPMUPOBAHHOCTD y 00YJAIOIIMXCS YMCHHIL:

pacKpbIBaTh CMBICT OCHOBHBIX XUMHUUYECKUX TMOHSATUM: XUMUYECKUUN
AJIEMEHT, aTOM, MOJIEKyJa, UOH, KaTHMOH, aHWOH, MPOCTOE BEIIECTRBO,
CJIO’)KHO€ BEIIIECTBO, BAJICHTHOCTh, JIEKTPOOTPHUIIATEILHOCTh, CTEIICHb
OKHCJICHHS, XUMHMUYECKas peakius, XUMHUYEeCKas CBsA3b, TEIJIOBOM
3 deKT peakiuu, MOJb, MOJSPHBIA 00BEM, PacTBOP, DJICKTPOJIHUTHI,
HEDIJICKTPOJIUTHI, DJICKTPOJUTHYECKAsT TUCCOLUAIIMS, PEAKIIUU HOHHOTO
oOMeHa, KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMbIE W
HEOOpaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEILHbBIEC PEaKIINH,
OKHCJIIUTENIb, BOCCTAHOBUTENIb, OKHUCJICHHME W  BOCCTAHOBJICHHE,
ajuioTponusi, aM(OTepHOCTb, XUMHUYECKass CBI3b (KOBaJEHTHAas,
WOHHAs, MeTaJUIM4YecKas), KpUCTAUIMYecKass pem€Tka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOW peakiuu, TMpeaciabHO
nonyctumas konueHtpanus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHYECKUX TMOHATHH H
IPUMEHSTh 3TU NOHATHUS IPY ONMCAHUU BELIECTB U X MPEBPALLICHUIL;
UCIIOJIb30BaTh XHMMUYECKYI0 CHMBOJIMKY I COCTaBJICHHUS (QopMyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

ONpPENENIATh BAJEHTHOCTh MW CTENEHb OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB B COEAUHEHHUSX Pa3JIMYHOIO COCTaBa, IPUHAIJIEKHOCTh
BEIIECTB K OMNpEACTIEHHOMY KJIacCy COEIUMHEHUN mo ¢dopmysam, BH]
XUMUYECKON CBA3M (KOBaJeHTHas, MOHHAs, METaJJIMYecKas) B



HEOPraHUYECKUX COCAMHEHUSX, 3aps/l UOHA M0 XUMUYECKOU (hopMmyiie,
XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHEHMUI,
TUIN KPUCTAJUTMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbich [lepuogmueckoro 3akona . M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAHME: OINHUCHIBATHL W XapaKTEPU30BaTh
tabnuanyto Gopmy [lepuonnueckoit CHCTEMBl XUMHUYECKUAX AJIIEMEHTOB:
pasnuyaTh MOHATHS «MJIaBHas moarpynmna (A-rpymnma)» u «moOodHas
noarpymma (b-rpymma)», Mameie W OOJBINHE MEPUOABI, COOTHOCHUTH
0003HauUEHHUsA, KOTOPhIE HWMEIOTCS B TMEPHUOJWYECKON Tabmuie, ¢
YUCJIOBBIMU  XapPAaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKUX
AJIIEMEHTOB (COCTaB M 3apsia sijpa, oOIlee YHUCIO DSJIEKTPOHOB U
pacrpenesieHe UX M0 JJICKTPOHHBIM CJI0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B U3BMEHEHUM CBOMCTB AJIEMEHTOB U UX COCAUHEHUM B
npeaenax MajablX MEPUOJOB U TJABHBIX MOJTPYIIT C Y4ETOM CTPOCHHUS
HX aTOMOB;

KIacCu(UIMPOBaTh  XMMHYECKUE  AJIEMEHTHI,  HEOpPraHWYECKHUe
BEIIIECTBA, XUMUUECKHE PEAKIIUU (0 YUCIY U COCTaBY YYaCTBYIOIIHUX B
peakIuy BEUIECTB, MO TEIJIOBOMY 3(DeKTy, 0 U3MEHEHHUIO CTeIeHEN
OKHCJICHUS] XUMUYECKHUX JIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATH) OOIIME U CHEHUPUIECKHE XUMUYECKUE
CBOMCTBA MPOCTHIX M CIOXHBIX BEIIECTB, IMOJTBEPKJas OIMUCAHUE
MpUMEpaMHl MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHN COOTBETCTBYIOUIUX
XUMHAYECKUX PEAKLINN;

COCTaBJIATh YPAaBHEHUS DJICKTPOJUTUYECKOM JTUCCOIMAIMKU KHUCTIOT,
HIEJI0YEe U COJIEW, TOJIHBIE W COKpPAIIEHHBIE YPABHEHUS PEaKLIHM
MOHHOTO  OOMEHa, YpaBHEHUS  pPEaKUHUM,  MOATBEPKIAIOUIUX
CYIIIECTBOBAHUE TCHETHUUYECKON CBSA3U MEXKIY BEIIECTBAMH Pa3JIMUHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX pEaKIUn
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OalaHCa ATUX PEaKIIMiA;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOXHOCTH MPOTEKAHUS XWMHUYECKUX MPEBpAICHUN B Pa3IUUHbBIX
YCIIOBUSX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl
BEILIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »3JIieMeHTa 1o Qopmyiie
COCIMHEHHMS, MAacCCOBYIO [IOJII0 BEIlECTBA B pPacTBOpPE, NPOBOIUTH
PACYETHI 10 YPABHEHUIO XUMUAYECKON PEAKIINY;

coOofaTh  IpaBUjia  TOJIB30BAHUST  XMMHUYECKOM  MOCYAOM W
Ja00paTOpHBIM O0OpPYJIOBAaHMEM, a TakKe IMpaBwiia OOpalleHHUs ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSMU T10 BBHITIOJIHEHUIO
Ja00pATOPHBIX XWMHUYECKUX OIBITOB IO TOJYYEHUIO M COOMpaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMM, TMOATBEPXKIAIONIME KadeCTBEHHBIH COCTaB
pPa3IMYHBIX BEIIECTB: PACIO3HABATh OIBITHBIM IMYyTEM  XJIOPH/I-,
Opomua-, wuomua-, KapOoHar-, ¢docdar-, cumukar-, cyiubdar-,
TUAPOKCUJI-MOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METAJIJIOB,
IPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPIAaHMUYECKUX BEILIECTB;
OPUMEHSATh OCHOBHBIE OINEpPAllMd MBICIUTENbHON NESITeIbHOCTH —
aHalM3 MW CHUHTE3, CpaBHEHHE, O0O00O0IIeHHe, CHUCTEeMAaTU3aluIo,
BBISIBJIEHUE TTPUUMHHO-CJIE/ICTBEHHBIX CBSI3€M — /I M3YUYEHUSI CBOMCTB
BELIECTB M XUMHUYECKHUX PEAKIMM, €CTECTBEHHO-HAyYHbIE METObI



No3HaHUS — HaOJIOJCHUE, U3MEPEHHE, MOJICIUPOBAHUE, IKCIICPUMEHT
(peasibHBIA u MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumeHnoBanue KounyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypChl
NPOrpamMMbl padoThI padoThbI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMHsT — BaKHas
11 00J1aCTh €CTECTBO3HAHMS 5 5 bubmuorexa [JOK
' U [IPAaKTHYECKON https://m.edsoo.ru/7f41837c
JeSTETbHOCTH YeJIOBEKa
BerectBa u xumuieckue bubmuorexa [JOK
1.2 15 1 :
peakuuu https://m.edso00.ru/7f41837¢c
Wroro no pazaeny 20
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopoz. 6 bu6muoreka [JOK
' [Moustre 06 OKcumax https://m.edsoo.ru/7f41837c
59 Bognopon.Ilonsarue o 8 1 bu6muoreka [JOK
' KHCJIOTaxX U COJAX https://m.edso0.ru/7f41837c
53 Bopa. PactBopsl. 5 1 1 bu6muoreka [JOK
' [TonsiTHEe 00 OCHOBAHUAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI BuG OK
2.4 HEOpPraHUYECKUX 11 1 1 nommoreka L1

COeIUHEHUN

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

Htoro mo pazneny 30

Paznea 3. [lepuoanueckuii 3axon u [lepuoaudeckas cucrema xumuueckux 31eMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[Tepuonuueckuii 3aKOH U

[Teproauyeckas cucrema
but6mmoreka [IOK

3.1
XHMHIHECKHX STCMEHTOB [ https://m.edsoo.ru/7f41837c

. . Menneneena.
CrpoeHue aToma

XUMHYECKasl CBS3b.

39 OkucnauTenbHo- 8 1 bubmuorexa [JOK
' BOCCTAHOBUTEIbHEIE https://m.edsoo.ru/7f41837c
peakumn
bu6nuorexa [IOK
Hroro no paszey 15 https://m.edsoo.ru/7f41837c
PeszepBHOE Bpemst 3 bubmmorexa TIOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
68 4 5

YACOB 110 [TPOTPAMME



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

9 KVIACC

HaumenoBanue

KoauuecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (POBbIe)
Pa3ieioB U TEM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
NporpamMmel padoThI padoThI
Pa3nes 1. BemecTBO M XMMHYeCKHE PeaKIIUH
IToBTOpEHUE U
11 yriayOieHue 3HaHu’ 5 1 bu6nuoreka [JOK
' OCHOBHBIX Pa3/IeoB https://m.edso00.ru/7f41a636
Kypca 8 kiacca
OcHOBHbIE
1.2 3aKOHOMEPHOCTHU 4 bubmorexa LOK
' p . https://m.edso00.ru/7f41a636
XUMHUYCCKHUX PEAKIIHA
DNEeKTPOIUTHYECKAS
13 IUCCOIIMAIINA. 3 1 1 bu6nuorexa [IOK
' XHUMUUECKUE PEAKIMU B https://m.eds00.ru/7f41a636
pacTBopax
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
OO61mas xapakTepuCcTHKa
2.1 XI/II\I/:II/IIIGCKII/)IX SHSMGHTOB 4 1 bubmorexa HOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ["anorenst
OO01mas xapakTepucTHKa
n P P bubmuoreka [{OK
2.2 XUMHUYECKHUX DJIEMEHTOB 6

VIA-rpynnet. Cepa u eé

https://m.edsoo0.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

COCIMHCHUA

OO01mas xapakTepucThKa

53 XUMHUYECKUX DJIEMEHTORB 7 bubnuotexa [JOK
' VA-rpynmsl. A3or, https://m.edso00.ru/7f41a636
dbocdop 1 UX CoeqMHCHUS
OO01mmas XxapakTepucTHKa
XUMHUYCCKUX 3JICMCHTOB B 6 ]_[OK
noIMoTEKA
2.4 IVA- Y%
P XHHH riepoaH 8 https://m.edsoo.ru/7f41a636
erMHI/II/I n ux
COCONHCHUA
Uroro no pazgeny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
31 OO01ue cBoMCcTBa 4 bu6anoreka LIOK
' METaJIOB https://m.eds00.ru/7f41a636
3.9 Baxneiinme MeTalIbl U 16 bu6nuorexa [IOK
' WX COEIMHEHUS https://m.eds00.ru/7f41a636
Hroro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemectBa u Mmarepuasl B 3 bubnunorexa LIOK
' YKU3HM YEJI0BEKA https://m.edso00.ru/7f41a636
HWroro no pasneny 3
b K
PesepBHOE Bpems 3 nommorexa [O

https://m.edsoo0.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

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
Ny KosmuecTBo yacos
JJIeKTPOHHbIE
n Hara uudgposbie
Tema ypoxka KonTtpoJbHbie IIpakTuyeckue
/ Bcero U3y4YeHHust odpa3oBaTejbHbIE
padoThI padoThI
n pecypchbl
[Ipenmer xumuu. Posb xumuu B bubnuoreka [IOK
KU3HU uesoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BELIECTBA Oc
bu6mmoreka [IOK
[TonsTre o MeToAax MO3HAHUS B
1 https://m.edsoo.ru/ff0d22
XUMHH
e
[IpakTnueckast padorta Ne 1
bu6nmoreka [JOK
«[IpaBuna paboTsl B 1aboparopun
, 1 1 https://m.edsoo.ru/ff0d23
1 IpUEMBI OOpALIIEHUS C dc
1abopaToOpHBIM 000PYIOBAHUEM T
bu6mmorexa [IOK
UYucThle BelecTBa U CMECH.
. 1 https://m.edsoo.ru/ff0d26
CriocoOblI pa3eneHus cmecen ca
[IpakTuueckas padora Ne 2 bubnuoreka [IOK
«Paznenenue cmeceit (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d28
OYMCTKH OBAPEHHOM COJIN)» c8
ATOMBI 1 MOJIEKYJIBI 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2a



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

6C

XUMHUYSCKUE DJIEMEHTBI. 3HAKH

bu6mmoreka [IOK

7 (CUMBOJIBI) XUMHUYECKUX https://m.edsoo.ru/ff0d2b
SIIEMEHTOB e8
bubmuorexa [JOK
8 [IpocTble U ClOXKHBIE BEUIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mmorexa [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSIHCTBA COCTaBa
BelIecTB. XUMHU4ecKas popmyia bubmorexa HOK
10 ) pMyJa. https://m.edsoo.ru/ff0d2ea
BanenTHocTh aTOMOB .
XUMHAYECKHX 3JICMEHTOB -
OtHocuTeNnbHAas aTOMHAsI Macca. bu6nmoreka [JOK
11 | OtHocuTenbHas MOJIEKYSIpHAs https://m.edsoo.ru/ff0d32
macca 3c
MaccoBast 10711 XUMHUYECKOTO bubmorexa [JOK
12 https://m.edsoo.ru/ff0d35
AJIEMEHTA B COCTUHEHUH Oc
bu6nmoreka [JOK
Kommuectso BemecTBa. Moib.
13 FHIECTEO BEMCCTR e https://m.edsoo.ru/ff0d52
MounsipHas macca 30
du3nYecKue ¥ XUMUICCKHE bubmorexa [JOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMHUYECKast PEaKIus X
15 | Ilpu3Haku M ycnoBHs MPOTEKaAHUS bub6nuorexa [IOK



https://m.edsoo.ru/ff0d2a6c
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

XMMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3a
16

3aKOH COXpaHEHHUS MaCChl

bu6mmoreka [IOK

16 | BemecTB. XuUMHUECKUE https://m.edsoo.ru/ffod3b
YpaBHEHHUS 88
Brruucnenus koamvecTBa, MacChl bubnmoreka [JOK

17 | BemecTBa o ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMUYECKUX PEaAKIIUit 08
Knaccudukanus XuMuaeckux

eaKIuii (CoeIMHEHHS bubmorexa LHOK

18| P ’ https://m.edsoo.ru/ffod3f3
pas3ioKeHus, 3aMEeIICHNS, 4
oOMeHa) 4
M. B. JIoMOHOCOB — y4€HBbIii- bubnuorexa [JOK

19 | sHuumknoneauct. O6001mEeHNEe U https://m.edsoo.ru/ff0d40
CHCTEMaTH3aIns 3HAHU c4
KonrtponsHas pabora Nel no reme bubnnorexa [JOK

20 | «BemiecTBa U XUMHUYECKHE https://m.edsoo.ru/ff0d42
peakuum» 90
Bo3nyx — cmechk razos. Cocras bu6mmoreka [IOK

21 | Bo3ayxa. Kucnopong — snemeHT u https://m.edsoo.ru/ff0d44
npoctoe BemiectBo. O30H 8e
Ou3ndyecKue 1 XUMHUIECKHE
CBOWCTBA KHCIIOpoa (peakiuu bubmorexa LHOK

22 P P https://m.edsoo.ru/ff0d46
oKHcneHus, ropenue). [lonstue 14
00 okcuaax =

23 | CmocoObl moyyeHHst KUCIOpoaa bubnuorexa [IOK



https://m.edsoo.ru/ff0d3a16
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

B JIa0OpaTOpUU U
IpOMBILIEHHOCTH. [IprMeHenue
KUCIIOpoJia

https://m.edsoo.ru/ff0d49
7a

TemnoBoit 3¢ ekt xumMuaeckoit
peaKIyu, OHATHE O

bu6mmoreka [IOK

24 | TepMOXMMHYECKOM ypaBHEHUH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHJO0TEPMHUUYECKHUX 90
peaKusx
TormmmBo (HedTh, Yroib U METaH). bubnnoreka [JOK

25 | 3arpsi3HEHHE BO3TyXa, CLIOCOOBI https://m.edsoo.ru/ff0d4c
€ro Mpea0TBpaICHHS 4a
[IpaxTnueckas padora Ne 3 o
teMe «llonydyenue u cobupanue bubmorexa HOK

26 v https://m.edsoo.ru/ff0d4ae
KHCIIOPOJIa, U3YUEHHUE eT0 5
CBOMCTBY =
Bomopon — anemeHT u npoctoe bu6nmoreka [JOK

27 | BemectBo. Haxoxnenue B https://m.edsoo.ru/ff0d4d
pHpoOJIEe do
dusnueckne U XUMUYECCKHE bu6nmoreka [JOK

28 | cBoiicTBa Bojopona. [Ipumenenue https://m.edsoo.ru/ffod4d
BOZOpOZA do

bu6mmorexa [IOK
29 | IloHsATHE O KMCIOTAX U COJIAX https://m.edsoo.ru/ff0d50
d2

Croco05I TToJIyUYeHNsT BOOOPOa B bubnnorexa [IOK

30 ya Hop https://m.edsoo.ru/ff0d4d

nabopaTtopuu

do



https://m.edsoo.ru/ff0d497a
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 «[lomydenue u cobupanue

bu6mmoreka [IOK

31 https://m.edsoo.ru/ff0d4f4
BOIOPO/JIa, H3YYCHHE €ro )
CBOICTBY -
. N bubmuoreka [JOK
M 0 .3
32 OIVIPHDIT ODBEM Ta30B. SAKOH https://m.edsoo.ru/ff0d54
ABorazipo %
Brruuncienns o0béMa, KOJIMYECTBA
BEILECTBA ra3a o €ro N3BECTHOM bubmaoreka IJOK
33 Y https://m.edsoo.ru/ff0d55
KOJ'II/I‘IGCTBy BC€IIECCTBA UIIN aO
00BEMY o
Brruncienus 006EMOB ra3os I10
ABHEHMIO PEAKIINNA HA OCHOBE bubmaoreka IJOK
34 yp "p N https://m.edsoo.ru/ffod57
3aKOHA 00OBEMHBIX OTHOIIIEHUH 08
rasoB 038
dusnueckre U XUMHUYECKHE bubmaorexa [JOK
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOBI 78
. bu6mmoreka [IOK
Cocras ocHoBanuii. [Tousitue 00
36 https://m.edsoo.ru/ffod59
WH/IUKATOpaXx 02
Bopa kak pactBoputeb.
Hacm CHHBIC U HCHACBIIIICHHBIC BI/I6J'II/IOTCK3 HOK
37 = hittps://m.eds00.ru/ffodsh
pacTtBOpbl. MaccoBast 1oJist 40
BEIIIECTBA B paCTBOPE o
38 [IpakTuueckas padora Ne 5 o bubnuorexa [IOK

teMe «[Ipurorosienue pacTBOpoB

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 OIpeAEIEHHON MacCOBOM 10JIEH
pacTBOPEHHOTO BEILIECTBAY

ba

KontponbHas padota No2 o teme

bubmuoreka [JOK

39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Boga» 42
OKcupl: COCTaB, KiIacCuDUKaIUs bubnnorexa [IOK

40 ’ ’ ’ https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa

de

[Tonyyenue u xXumMu4ecKue bubnnorexa [HJOK

41 | cBoOMCTBA KUCIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(OTEPHBIX OKCHJIOB 4e
OcHoBaHUA: COCTaB bubnmorexa [IOK

42 ' ’ https://m.edsoo.ru/ff0d67
KJIacCU(UKAINs, HOMECHKIIATypa ca
IlonydyeHune u XUMHUYECKIE Bubmorexa ITOK

43 qu . https://m.edsoo.ru/ff0d67
CBOMCTBA OCHOBAaHUI ca
KucnoTsl: cocras bubmmorera [TOK

44 ' ’ https://m.edsoo.ru/ffOdfee
KJ1accuukanms, HOMEHKIJIaTypa 5
[MonydeHue U XUMHYECKHE bubmmorexa [TOK

45 Uy https://m.edsoo.ru/ffOdfee
CBOMCTBA KHCJIOT )
Conu (cpeanue): HOMEHKIIATypa, bubmuorexa [JOK

46 | crmocoObI MOTYICHHS, https://m.edsoo.ru/00ad94
XUMHUYECKHE CBOMCTBA 74

47 | Ilpaktuueckas padora Ne 6. bubnnorexka [JOK



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

Pemenne skciepuMeHTAIBHBIX
3aj7a4 1o Teme «OCHOBHEIC
KJIaCChI HEOPTaHUYECKUX
COCTUHEHUN )

https://m.edso0.ru/00ad9b
7c

['enernueckas cBsA3b MEKIY

bu6mmoreka [IOK

48 | kimaccaMu HEOPTaHUYECKHX https://m.edsoo.ru/00ad9a
COeIMHEHUIT 50
O00011IeHIE U CUCTEMATHU3AIUS Bubmiorexa ITOK
49 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KonTponbnas padora Ne3 no teme bubnuoreka [IOK
50 | "OcHoBHBIE KJIaCCHI https://m.edsoo.ru/00ad9e
HEOPraHUYeCKUX CoeqMHEHUN" la
[TepBbie TOMBITKH
bu6nmoreka [JOK
KJIACCU(UKAIINN XUMHYIECKUX
51 https://m.edsoo.ru/00ad9f
anemeHToB. [IoHsaTHE O rpynmax fa
CXOJHBIX 2JIEMEHTOB o
[Tepuonnueckuii 3aKOH U
bu6nmoreka [JOK
[Iepnonnueckas cucrema
52 https://m.edsoo.ru/00ada5
XUMHUYECKUX djieMeHToB /1. 1. 2
MenpeneeBa B
bu6mmorexa [IOK
53 | Ilepumonsl, rpymnmsl, MOATPYIIIHI https://m.edsoo.ru/00ada5
2c
bu6mmoreka [JOK
Crpoenne atomoB. CoctaB
54 https://m.edsoo.ru/00ada3

ATOMHBIX AICP. H3oTomnsl

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 3JIeKTPOHHBIX
000JI0YEK aTOMOB DJIEMEHTOB

bu6mmoreka [IOK

55 . https://m.edsoo.ru/00ada6
[Tepuoanueckoii cucremsi /. U. be
Meunpeneena _
XapakTepucTuka XMMHUYECKOTO
bu6mmoreka [IOK
JJIEMEHTA 110 €T0 IIOJI0KEHUIO B
56 . https://m.edsoo.ru/00ada8
Ilepuonnueckoii cucreme /1. U. 24
Menneneesa _
3nauenue [lepuonnyeckoro
bubmuorexa [JOK
3aKOHA JJI Pa3BUTHS HAYKU U
57 https://m.edsoo.ru/00ada9
npaktuku. /1. . MengeneeB — 6e
Y4€HBIM, EAAror U rpax1aHuH -
DJIEKTPOOTPULIATEIHLHOCTh Brommozexa [OK
58 https://m.edsoo.ru/00adaa
aTOMOB XHMHUYECKUX DIIEMEHTOB b3
bu6mmoreka [IOK
59 | HonHas XxMMHYECKas CBA3b https://m.edsoo.ru/00adac
34
KoBanentnas nonsipas Brbmmozexa [IOK
60 https://m.edsoo.ru/00adaa
XUMHYECKas CBI3b
b8
KoBanenTHas Henonspuas bubmiorexa LOK
61 p https://m.edsoo.ru/00adaa
XUMHYECKAs CBSI3b
b9
bu6mmoreka [JOK
62 | CreneHs OKUCIECHUA 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

OKHUCIIUTENBHO-

bubmuoreka [JOK

63 1 https://m.edsoo.ru/00adb0
BOCCTAaHOBHUTEJIbHBIC PEAKIIMH 76
bubmuorexa [JOK
64 | OKHCIUTEIHN U BOCCTAHOBUTEIIH 1 https://m.edsoo.ru/00adb0
76
KonTponbnas padora Ne4 o teme bubnuoreka [IOK
65 | «Crpoenue aroma. XuMuyeckas 1 https://m.edsoo.ru/00adb4
CBSI3b» 86
. bubmuorexa [JOK
P . 0600
66 CSCPBHBI YPOK © ?l cHme 1 https://m.edso0.ru/00adb3
cHUCTEMaTH3alMsl 3HAHUI 3c
. bubmuorexa [JOK
P . 0000
67 CCPBHBI YPOK © iueHHe " 1 https://m.edsoo.ru/00ad9c
CHCTEMAaTH3allHs 3HAHUHI b2
. bu6nmoreka [JOK
P . 0000
68 C3CPBHAIM YPOK © 111 crne 1 https://m.edsoo.ru/ff0d61
cucreMarnl3anus 3HaHNU 6
OBILIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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 KVIACC

Ne KonuyecTBo yacos
DJIEeKTPOHHbIE
Hara uudgposbie
n | Tema ypoka KoHTpoJibHbIE IIpakTH4eckue
Bcero HU3y4eHUust o0pa3oBaTe/bHbIE
/ padoThI padoThI
pecypcsl
1|
[Teprognuecknii 3aKoH.
bu6mmoreka [IOK
Ilepuonnueckas cucrema
1 https://m.edso0.ru/00adb59
XUMHUYECKHUX 3JIeMEeHTOB JI. e
U. Menneneesa }
3aKOHOMEPHOCTH B
. bu6mmoreka [IOK
M3MEHEHUHU CBOMCTB
1 https://m.edsoo.ru/00adb6b
XUMHUYECKHUX AJIEMEHTOB 6
MEPBBIX TPEX MEPUOIOB B
Knaccudukanus u bubnnorexka [JOK
HOMEHKJIATypa 1 https://m.edsoo.ru/00adb7e
HEOPraHWYECKHX BEIIECTB 2
Bunpl xumMudeckou CBSI3U U bu6mmoreka [IOK
THUIIBI KPUCTATUIMYECKUX 1 https://m.edsoo.ru/00adbac
pemméTox 6
Konrponsnas padora Nel
1o treMe «IloBTopenue u
yri1yOieHre 3HaHu| 1 1

OCHOBHBIX Pa3/IeioB Kypca
8 Kmacca»



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

Knaccudukanus bubnnoreka [HOK
6 XUMHUYECKHUX PEAKLM 110 https://m.edsoo.ru/00adbcb
Pa3JIMYHBIM MPU3HAKAM 0
[IonsaTue o ckopoctu
XAMHYECKON peaKkuu Bubmuorexa LIOK
7 ' https://m.edsoo.ru/00adbe9
IToHsaTHE O TOMOI€HHBIX U .
reTePOTCHHBIX PEAKIIUSIX B
TTousTie 0 XUMHYECKOM
paBHOBecuu. DaKkTOPHI,
bubmuorexa [JOK
BIIUSIONINE HA CKOPOCTh
8 . https://m.edsoo.ru/00adc28
XUMHYECKON peakiuu U c
MOJI0KEHUE XUMUYECKOTO B
paBHOBECHS
OKHCIUTEIIBHO- bu6nmoreka [JOK
9 BOCCTAaHOBUTEIbHbBIC https://m.edsoo.ru/00adcad
peakuuu €
Teopus
. bu6nmoreka [JOK
AIEKTPOIUTUUECKON
10 https://m.edsoo.ru/00adcd6
nucconuanyu. CUIbHBIE U 8
CI1a0bI€ ANEKTPOIIUTHI -
bu6mmorexa [IOK
Honnble ypaBHEHUS
11 . https://m.edsoo.ru/00add44
peakimit
8
XUMHYECKHE CBOMCTBA
. bu6mmoreka [JOK
KHCJIOT ¥ OCHOBAHUI B
12 https://m.edsoo.ru/00add5d

CBETE MpeJCTaBICHUN 00
IIEKTPOJINTUYECKON

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

Jucconranu

XUMHYECKHE CBOUCTBA

coJieHi B CBETE bubmuorexa [JOK
13 | npencraBneHuit 00 https://m.edsoo.ru/00add8b
ANEKTPOIUTUYECKOMN 2
JIUCCOIUAIIIN
bu6mmoreka [IOK
[TonsiTue 0 TUAPOTU3E
14 . https://m.edsoo.ru/00add9d
coJiei
4
OGoGmete i bubmuorexa [JOK
15 . https://m.edsoo.ru/00addd1
cHUCTEeMaTH3aIus 3SHAaHUH )
[TpakTuueckas paborta No 1.
bu6mmoreka [IOK
«Pemenue
16 https://m.edsoo.ru/00addbf
OKCIIEPUMEHTATBHBIX X
3a71a9» -
Konrponbnas padora Ne2
1o TeMe
bu6nmoreka [JOK
«INEKTPOIUTHYECKAS
17 https://m.edsoo.ru/00addec
JTUCCOIUAITHS. 0
XHUMHUYECKUE PEAKIINN B B
pacTBopax»
OO0mas xapakTepuCTHKa
P P bubmuorexa [JOK
TraJloreHOB. XUMHUYECKHUE
18 - https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMeEpe 5
XJIopa B
19 | Xnoposomopon. ConsiHast bubnnorexka [JOK



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, XUMHNYCCKHUC
CBOMCTBA, ITOJIy4ECHHUE,
IpUMEHEHHE

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

[Tpaktuyeckas padora Ne 2
1o reme «llonyyenue

bu6mmoreka [IOK

20 . https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTBHI, 3
U3y4EHUE €€ CBOUCTBY» B
Brrancaenus mo
PaBHEHUSIM XUMUYECKUX bubnorexa [IOK
21 Y . https://m.edsoo.ru/00ade48
peaKkIui, eciivi OANH U3 3
PEareHTOB JIaH B U30BITKE B
bu6mmoreka [IOK
OO0m1as XxapakTepuCcTUKa
22 https://m.edsoo.ru/00ade64
snemeHToB VIA-rpynmsl .
AmoTponHbie
MOIU(PUKAIIUN CePBI.
¢ P N bubmuorexa [JOK
Haxoxnenue cepsl u €€
23 . https://m.edsoo.ru/00ade64
COCIMHEHUH B TIPUPOJIE. N
XHUMHYECKHE CBOMCTBA -
cepbl
CepoBoaopoj1, CTpOCHHUE, bubmuorexa [JOK
24 buznyecKkue 1 XUMHUYECKHe https://m.edso00.ru/00ade80
CBOMCTBaA 2
Oxkcunsl cepsl. CepHas
bu6mmoreka [JOK
KHUCII0Ta, GU3NYECKUE U
25 https://m.edsoo.ru/00adea2

XUMHUYCCKUC 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 PEAKIIUU,
JIS)KAIIe B OCHOBE

MPOMBIIIIEHHOTO CII0c00a bubnmoreka [JOK
26 | moJy4eHHs CEpHOU https://m.edsoo.ru/00adec8
KHUCIIOTBI. XHUMUYECKOE a
3arpsi3HEHUE OKPY Karolei
CpeIbl COCTMHECHUSIMU CEPBI
Brruncnenne maccoBoii bu6mmoreka [IOK
27 | nmonu BBIXOJA MPOAYKTa https://m.edsoo.ru/00adec8
peakuuu a
OO61mas xapakTepucTHKa
3J€MEHTOB V A-Tpynisl. bubnuorexa [JOK
28 | A3oT, pacnpocTpaHEHHE B https://m.edsoo.ru/00adeea
npupoe, GU3NYECcKue u 6
XAMHYECKHUE CBOMCTBA
AMMHUaK, ero punveckue bubnnorexka [JOK
29 1 XUMHUYECKHE CBOMCTBA, https://m.edso0.ru/00adf00
MOJTy4YeHUE ¥ IPUMEHEHHE 4
[Tpaktuyeckas padora Ne 3
no teme «[lomyuenue bubmorexa HOK
30 i https://m.edsoo.ru/00adf18
aMMUaKa, H3y4eHHue ero 0
CBOWCTB» =
A30THas KucoTa, eé bu6mmorexa [IOK
31 | ¢usnyeckue 1 XUMHUYECKHE https://m.edsoo.ru/00adf30
CBOMCTBaA 6
bubnmnoreka [JOK
32 Hcnonbs3oBaHne 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

Y COJIE aMMOHMUS B
KaueCTBE MHUHEPAIIbHBIX
ynoopeHuit. XuMu4deckoe
3arpsi3HEHUE OKPY KarolIei
Cpebl COeTUHEHUSIMU
azoTa

|co

®ochop. Okeun dhocdopa
(V) u pochopnas kucnora,

bu6mmoreka [IOK

33 https://m.edso00.ru/00adf68
buznyecKkue 1 XUMUYECKHE N
CBOIICTBa, MOJIy4ECHUE B
Hcnons3oBanue pocharon
B KQYECTBE MUHEPAJIbHbBIX bubnuorexa [JOK
34 | ynoOpenuil. 3arpsi3HEHUE https://m.edsoo.ru/00adfc2
MIPUPOIHON cpebl 0
dbocdaramu
Yraepon,
bu6mmoreka [IOK
35 | Pactpoctparienye s https://m.edsoo.ru/00adfd9
npupoe, GU3NYecKue u c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoaa, ux
bu3nueckrue 1 XUMHUYECKHE bubnnoreka [JOK
36 CBOMCTBA. DKOJIIOTHYECKHUE https://m.edsoo.ru/00adfeb
poOJIEMBbI, CBSI3aHHBIE C e
okcuaom yriepoaa (IV)
VYronpHas KUcIoTa u €€ bubmorexa HOK
37 https://m.edso0.ru/00ae006

COJIn

c



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

[Tpaktuyeckas padora Ne 4
no teme "[lonyuenne

bu6mmoreka [IOK

38 | yraekucmoro rasa. https://m.eds00.ru/00ae027
KauectBenHas peakius Ha e
KapOoHaT-HOH"
[lepBoHavasibHBIEC TOHSATHUSA
bubmuorexa [JOK
00 opraHMYecKux
39 https://m.edsoo.ru/00ae054
BELLIECTBAX KaK O o
COEIMHEHUSIX YTiepoaa B
Kpemit 11 ero bu6mmoreka [IOK
40 https://m.edso0.ru/00ae080
COEIMHEHUSI )
[TpakTuyeckas padora Ne 5.
Pemenue
SKCIIEPUMEHTAIbHBIX 3a7a4 Bubmiorexa ITOK
41 p . https://m.edsoo.ru/00ae0bf
o TeMe «Baxkueiime 5
HEMETAaJLJIbI U UX N
COEIMHEHU
Konrtponbnas padora Ne3
o teme «Baknaelmue Bubmiorexa ITOK
42 https://m.edsoo.ru/00ae0el
HEMETaJJIbI U UX g
COEIMHEHUI =
OO01mas xapakTepucTHKa
XUMHUYECKHUX IJIEMEHTOB — bu6mmorexa [IOK
43 METAIUIOB. MeTayutnueckas https://m.edsoo.ru/00ae103

CBA3b U METAJIJIMYCCKaA

KPUCTAJUINYECKasl pEIIETKA.

€
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dusnueckue cBoiicTBa

METAaJLJIOB
XHUMHUYECKHE CBOICTBA
MCTAILIOB bu6mmoreka [IOK
44 ' . https://m.edsoo.ru/00ae115
DIEKTPOXUMUYECKUN Psif 5
HaIpsHKEHUH METAILIIOB h
OO011ue crmocoobl
MOJTyYEHUST METAJUIOB.
CnnaBel. Berauciaenus mo bubmuorexa [JOK
45 | ypaBHEHMSIM XUMHUYECKHX https://m.edso00.ru/00ae115
peaKIvii, eClIi OJIMH U3 6
PEareHTOB COJCPIKUT
pUMecH
ITousTue o Koppo3uu bubmorera [TOK
46 PP https://m.edso00.ru/00ae127
METAaJIJIOB 3
bu6mmoreka [IOK
47 [IlenounbIe MeTAIIBI https://m.edsoo.ru/00ael4b
2
OKCHJIBI U TUAPOKCHUIBI bubmmorexa [TOK
48 P https://m.edsoo.ru/00ael4b
HATpUS U Kaaus )
[[lemounO3eMeNbHBIE bubnmoreka [JOK
49 METAaJIIbI — KaJIbIHH U https://m.edso00.ru/00ael5e
Mar"uim 8
50 BaxkHeiinmme coequHeHNs bu6mmoreka [JOK

KaJIbIIUS

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

O060061EeHNE U

51
cHUCTeMaTu3aIus 3HAaHUH
JK&cTkocTh BOJBI U bubmorexa HOK
52 . A https://m.eds00.ru/00ae188
CrocoObI €€ ycTpaHeHUs 6
[TpakTuyeckas padora Ne 6 bubnuoreka [IOK
53 o TeMe "JKECTKOCTh BOJIBI https://m.edsoo.ru/00aelae
¥ MeTOJIbI €€ ycTpaHeHus" 8
bu6mmoreka [IOK
54 AmroMuHUT https://m.edsoo.ru/00aelc6
4
. bubmuorexa [JOK
A
55 MboTepHBIe CBOCTBA https://m.edsoo.ru/00aelc6
OKCHJA U THIPOKCH]IA 4
bu6nmoreka [JOK
56 | Keneso https://m.edsoo.ru/00ae1d8
6
Oxcupl, TMAPOKCUIBI U bubnnorexka [JOK
57 conu xkene3a (II) u xxenesza https://m.edso0o.ru/00ae35e
D) 6
58 O6o0meHue u
cHUCTEeMaTH3aIus 3HAaHUI
[TpakTrueckast paborta Ne 7.
Pelwerie bubmuorexa [JOK
59 https://m.edsoo.ru/00ae3de

DKCIEPUMEHTAIBHBIX 3a7a4
no teMe «Bakneiimue

8
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https://m.edsoo.ru/00ae3de8

METaJJIbI U UX
COCOAUHCHUS

Bruucnenus no
YpPaBHEHUSAM XUMUYECKUX
peaKkuuii, €CJid OJJMH U3

peareHToB JIaH B U30BITKE Bubmuorexa LIOK
60 https://m.eds00.ru/00ael75
WJIU COJICPYKUT MPUMECH. 0
Brruncienns maccoBoit -
JIOJTU BBIXO/1a TPOAYKTa
peaKIuu
61 O06o0061IEHNE U
cucTeMaru3anus 3HaHuil
Kontponsnas padora Ned
62 o teMme «Baxknaelimue
METaJUIbI U UX
COEIUHEHUS
BemectBa u matepuansi B bubnmnorexa [JOK
63 [MOBCEAHEBHON XU3HU https://m.eds00.ru/00ae3f5
YyesoBeKa 0
XUMHYECKOE 3arpsi3HeHHe Brbmmozexa [IOK
64 . https://m.eds00.ru/00ae427
OKPYXKArOIIeH Cpebl 0
bu6mmorexa [IOK
Ponp xumuu B perieHnn
65 https://m.edsoo.ru/00ae427
HKOJIOTMUYECKUX MPOoOIeM 0
66 Pe3epBHBIil ypok. bubnuorexa [IOK

0O000meHne n

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



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
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cUCTeMaTHU3alus 3HaHUN a
Pe3epBHbIii ypoOK. bubnmoreka [JOK

67 O060061EHNE U 1 https://m.edsoo0.ru/00adb33
cUCTeMaTHU3alus 3HaAaHUN c
Pe3epBHbIit ypoOK. bubnmoreka [JOK

68 0O00011eHuEe 1 1 https://m.edsoo.ru/00ad9ch
cHUCTeMaTH3aIvs 3HaHUI 2

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxkimonepHoe obuiectBo «M3marensctBo «lIpocBemienue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
Ax1monepHoe o6miectBo «M3narensctBo «lIpocBemienue»

Xumus, 8 knace/ I'abpuensta O.C., Ocrpoymon N.T"., Cnagkos C.A.,
Ax1monepHoe o6miectBo «M3narensctBo «lIpocBemienue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

["a6puensu O. C., Bockob6oiinukona H. I1., SlmykoBa A. B. HactonpHas kaura
yautens. Xumus. 8 KiI.: Meroauueckoe nmocodue. - M.: llpoda, 2021.

2. l'abpuensu O. C., AumykoBa A. B. Terpans mist 1abopaTOPHBIX OMBITOB U
npaktudeckux padot. 8 ki. K yue6nuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: lpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumust». 8 ximace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 109.

4. I'abpuensn, O. C. Meronunyeckoe nocobue k yueonuky O. C. ['abpuensna
«Xumust». 9 ximace / O. C. I'abpuensa. — M. : Jlpoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol K yueonuky O. C. I'abpuensna « Xumusi.
8 kimaccy : Mmetoauueckoe nocodue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHojorndyeckue kaptol K yueonuky O. C. I'abpuensna « Xumusi.
9 kmaccy : meronmueckoe mocodue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumusi. 8 ki1.: KouTpoabsHbie U mpoBepouHbie padoThl kK yueOHuky O. C.

INabpuensna «Xumus. 8» / O. C. 'abpuensn, I1. H. bepeskun, A. A. YakoBa



u ap. - M.: Jlpoda, 2022. nanubie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://him.1september.ru Enqunas komiexus LIOP: [IpenMernas komnexius
«XuMuUsD»

http://school-collection.edu.ru/collection/chemistry EcrecTtBeHHO-Hay4YHbIE
sKcriepuMeHThl: xuMmust. Kommekiust Poccuiickoro o01ieo0pa3oBaTeIsHOro
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onummnuaaa mKoJIbHUKOB MO0 XUMUHU
http://chem.rusolymp.ru Opranudeckasi XUMHsi: SJIEKTPOHHBIN YICOHUK IS
CpPEIIHEH IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: DJIEKTPOHHBIA YUEOHUK
http://www hemi.nsu.ru OTKpbITBII KOJUIEMK: XUMUS
http://www.chemistry.ru JIucTaHIIMOHHAS] OJTUMITHA]IA TIO XUMUU:

TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTEIbHBIN MPOCKT
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