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IHosicHuTeIbHAA 3aIIHCKA

Pabouast mporpaMma mo XMMHUHM Ha YPOBHE OCHOBHOTO OOIIETr0 oOpa30BaHUs COCTaBJIeHA Ha
ocHoBe TpeOoBaHMi K pe3ylbTaTaM OCBOEHHUS 00pa30BaTENIbHOW MPOrpaMMBbl OCHOBHOTO OOIIETO
o0pa3oBaHMsl, MPEACTaBICHHbIX B DenepanbHOM rocylapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTe
OCHOBHOTO 00mero obpasoBanus u denepanbHoil paboueil mporpamme 1Mo y4eOHOMY MpPEaMETy
«XuMHs», a TaKKe Ha OCHOBE XapaKTEePUCTHKH IUIAHUPYEMBIX PpEe3yJIbTaTOB JyXOBHO-
HPAaBCTBEHHOT'O pAa3BHUTHUS, BOCHUTAHUSA W COLHATU3AIMHM OOYUYaIOMIMXCS, MPEICTABICHHON B
benepanbHOi paboyell mporpaMMe BOCIUTAHUS.

[Iporpamma 1Mo XMMUHU OTpa)kaeT OCHOBHBIE TpeOoBaHus PDenepaabHOr0 rocyaapCTBEHHOTO
00pa30oBaTENbHOIO CTAaHAAPTA OCHOBHOI'O 00LIEro 00pa3oBaHUs K JIMYHOCTHBIM, METANPEIMETHBIM
U TpeIMETHBIM pe3yjibTaTaM OCBOEHHS 00pa3oBaTeNbHBIX mporpamMm. Pabowas mnporpamma
yueOHOro npeamera «Xumus» pazpaboTaHa Ha OCHOBE TpeOOBaHUH K IJIAHUPYEMBbIM pe3yJbTaTaM
ocBoeHus: OcHoBHOHM oOpaszoBarenbHOW mporpamMmbel ['BOY «UTIH Ne777» Canxt-IletepOypra,
peanusyromeit ®I'OC Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHuUs

Pabouas mporpamma mo XumMuu i 8-9 KIIACCOB COCTaBJIEHA HA OCHOBE IPOTPAMMBI II0
xumun Uit 7-9 kmaccoB moxa penakmueit B.B.Epemuna (B.B. Epemun H.E. Ky3pmenko, A.A.
Hpo3znos, B.B. Jlyaun. — M.: [Ipoda, 2019.). [IporpamMmma 1o XuMUHM OTpaKaeT 00s3aTeabHOS IS
YCBOCHMSI B OCHOBHOM ILIKOJIE CO/IepKaHhe O0yUYeHHsI XUMUH U peanu3yeT ocHOBHbIEe uaen ®I'OC.
[IporpaMMma paccunTana Ha yyamuxcs 7-9 Kj1accoB U MOJHOCTBIO peanu3yeTcs B 8-9 kiiaccax

Pabouas nporpamma Aaér mnpeiacTaBieHHE O LEISIX OOyueHHs, BOCIUTAHUS M Pa3BUTHUS
00yJaromuxcs CpeACTBaMU y4eOHOTO IpeaMeTa «XUMHUS; ONpeNeNseT BO3MOXHOCTH HpeIMeTa
U1 pealu3alud TpeOOBaHUII K pe3ylbTaTaM OCBOEHHS IIPOrPaMM OCHOBHOIO OOILIEro
oOpa3zoBaHus, TpeOOBaHWI K pe3yabTaraM oO0y4deHHs XWUMHH, a TaKKe OCHOBHBIX BHIOB
JesTeIbHOCTH 00yYarOIIHUXCS.

N3ydyenne Xumuu B oO1iemM 06pa30BaHUN HAPaBIEHO HA JOCTH)KEHUE CIIEIYIOIINX IIeJIeH:

1. OcBoeHHe BaKHEHIINX 3HAHUM 00 OCHOBHBIX IIOHATHSX M 3aKOHAX XHMMUH,
XUMHYECKON CHUMBOJIHKE;
2. OBnanenue yMeHUsSMU HaOIIOJaTh XUMHUYECKHE SBICHUS, MPOBOIUTH XMMHYECKHIA

AKCIIEPUMEHT, IMPOU3BOJIUTH PACUETHl HA OCHOBE XMMHMUYECKHUX (OPMYJ BELIECTB U ypaBHEHUI
XUMUYECKUX PEAKIUH;

3. Pa3BuTHe nO3HABaTENbHBIX MHTEPECOB M HWHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B
nporecce MpOBEACHUSI XMMHUYECKOTO SKCIIEPUMEHTa, CaMOCTOATENBHOTO NPUOOpPETEeHUs] 3HAaHUHM B
COOTBETCTBUH C BOZHUKAIOIIMMHU KU3HEHHBIMH MTOTPEOHOCTAMU;

4. Bocniurtanue OTHOIIEHHMS K XUMHM Kak K OAHOMY M3 (yHIaMEHTaJIbHBIX
KOMITOHEHTOB €CTECTBO3HAHHUSA U 3JIEMEHTY 00IIeueI0BeUeCKO KyIbTypHl;
S. [IpuMeHeHMe TMONyYEHHBIX 3HAHUW M yMEHMH uig 0e30MacHOro HCIOJIb30BaHUS

BCIICCTB U MAaTCpHAJIOB B 6I)ITy, CEJILCKOM XO3MCTBE U Ha IMPOU3BOACTBE, PCIICHUA MMPAKTHICCKUX
3aJla4 B MOBCEHEBHOM KU3HU, IPEIYNPEXKICHUS IBICHHUHN, HAHOCSIINX BPE]] 3J0POBBIO YETIOBEKA U
OKpY>Karollen cpene.

6. dopmupoBaHue y OOy4arommxcs yMEHUS BUIETh U TIOHUMAaTh IIEHHOCTb
o0pa3oBaHMs, 3HAYMMOCTh XUMHUYECKOTO 3HAHMS JJIsi KaXJOTO YeJOBEKa HE3aBUCHMO OT €ro
npodecCHOHABEHON NeATeIbHOCTH; YMEHUS pa3iuvarh (PakThl U OICHKH, CPABHUBATH OIICHOYHBIC
BBIBOJIbI, BUJICTh UX CBA3b C KPUTCPUAMU OLCHOK U CBA3b KPUTCPHCB C onpeneneHHoﬁ CHUCTEMOH
[eHHOCTeH, (OPMYTUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO TTO3HUIIHIO;

7. dopmupoBaHue y 00y4Jarouuxcs 1eJI0CTHOTO MPEACTABICHUS O MUPE U POJIU XUMHH
B CO3/IaHUM COBPEMEHHON E€CTECTBCHHOHAYYHOH KapTHHBI MHPA; YMEHHsS OOBACHATH OOBEKTHI U
MPOLECCHl  OKPY)KAIOIIEH JACHCTBUTEIBHOCTA — MNPUPOJHOM, COIMAIBHOM, KYJIbTYPHOM,
TEeXHUYECKOU Cpcabl, UCITOJIB3YS IJIA 3TOIr0 XUMUYCCKUC 3HAHUA

8. [Ipnobperenre 00ydarOMIMMUCS OMBITa Pa3HOOOPA3HON NEATETLHOCTH, TTO3HAHUS U
CaMOTIO3HAHUS;, KIIFOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHTHOCTEH), MMEIOIIMX YHHBEPCAIbHOE
3HAYEHHUE IS Pa3IUYHbIX BUJOB JIEATEIHHOCTHU: pelIeHHs MpoOseM, MPUHITHS pelIeHUui, TOUCKa,



aHanM3a u 00paboTKuM HHpopMaIuy,

KOMMYHUKATUBHBIX HABLIKOB,

HAaBBIKOB HM3MEPECHUH,

COTPYAHUYECTBA, 0€30MaCHOr0 OOPAIIEHHs C BEILIECTBAMU B IIOBCEAHEBHOM KU3HH.
Mecro yuebHOro npeaMera «XuUMHUSD» B yI€OHOM TIIaHe

I'onbr 00yueHus Koi-Bo yacoB B HeNETIO KomanuectBo yueOHbIX | Beero uacos
HEACIb
8 kitacc 2,5 85 85
9 xiacc 2 68 68
Bcero uacos 153
Y4eOHuKH 1 yueOHbIe TOCOOUS, UCTIONB3YEMbIC TIPH U3YYCHHUH MTPEIMETa
ABTOp/ABTOPCKHIA Hasanne Knacc | U3parens yueOnuka | HopmatusHblit
KOJUIEKTUB yueOHUKa JIOKYMEHT
Epemun B.B., | Xumna.8 xmacc | 8 M.: TIPODA, 2020- | [Tpukas
Hpo3noB AA., | Xumus.9 kmace | 9 191 c.: un., xapTt. MuHnpocBeneHus
Ky3bpmenko H.E. Poccun ot 20.05.2020

No254
https://mo.mosreg.ru/d
ownload/document/86
05117

B coorBerctBum co c1.16 D3-Ne273 «O06 obOpasoBanuu B Poccuiickoit Denepanumn
peanu3arys 00pa3oBaTeNbHON MPOrpaMMbl BOZMOKHA ¢ IPUMEHEHHUEM 3JIEKTPOHHOTO0 00yueHUs U

JAUCTAHIITMOHHBIX O6pa30BaTeJ'IBHI)IX TEXHOJIOTHH.
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Conepxanue y4eOHOro npeamMmera « XuMushy

8 KVIACC

IlepBOoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUHK B KU3HU YEIOBEKA. XMMHS B CUCTEME HayK. Tela U BelecTBa.
@du3nuecKkue CBOMCTBA BEIIECTB. ArperarHoe coctosinue Beuiects. [loHaTHe 0 MeToaax Mo3HaHus B
xuMuu. Yncteie BemecTBa u cmecu. CrocoObl pa3/ieieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 3JIEMEHThl. CUMBOJIBI XUMHYECKUX 3J€MEHTOB. [IpocThie
U CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunyeckas popmysna. BageHTHOCTP aTOMOB XMMHMYECKUX 3J€MEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BeuiecTB. OTHOCUTENbHas aToMHas Macca. OTHOCUTENIbHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10711 XUMHYECKOTO 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemectBa. Monbs. MoisipHas macca. B3auMOCBsA3b KOJIUYECTBA, MAacChl U YUCIIA
CTPYKTYPHBIX €IMHHUII BeecTBa. Pacy€rel mo hopMysiaMm XMMHUYECKUX COCTUHEHHM.

Ousnyeckue U XUMHUYECKHUE SIBICHUA. XHMHMUYECKas peakuuss U €€ MpU3HAKU. 3aKOH
COXPaHEHUS MAacChl BELIECTB. XMMHUYECKHE ypaBHeHUs. Kiaccudukaims XUMHUYECKUX peakiuit
(coenuHeHus, pa3oKeHHs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMMYECKOH IOCYJOW, MpaBuUiaMu pabOThl B JIabopaTopuu U NpuéMamu
oOpatieHusi ¢ J1abopaTOpHBIM O0OpYyIOBaHHEM, H3yUY€HHUE U OINUCaHUE (U3MUYECKUX CBONCTB
00pa3IoB HEOPTraHWMYECKUX BEIIECTB, HaOMoIeHNe (pu3uveckux (IIaBICHHE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYIIKe, KUIICHHE M KOHJEHCAIUS BOJAbI) M XUMUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBAaHNE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIIOTON) SIBJICHUM, HaOm0AeHne 1
OMHCaHWEe MPHU3HAKOB MPOTEKAaHUs XUMHYECKHX DPEaKIMil (pa3ioKeHUe caxapa, B3aUMOJICHCTBUE
CEpHOIl KHCJIOTHI € XJOpujaoM Oapus, pasznoxkenue ruapokcuaa menu (1) mpm HarpeBanum,
B3auMo/IelicTBHE kese3a ¢ pacTBopoM conu Menu (II), u3ydyenue crnocoboB pazaeneHus: cMecei: ¢
MOMOUIbI0 MarHuTa, (UIbTPOBAHME, BBIIAPUBAHHUE, NUCTWUIALUA, XpomaTtorpadus, NpoBeaeHUe
OYMCTKM TIOBAapEHHOM CONM, HaOJIOJICHUEe M OINHCaHHE pe3yJbTaTOB IPOBEJCHUS OIIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUSI MacChl, CO3JaHUE MOJIeNIel MOJIEKYJI (IIapOCTEP/KHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmech razos. CocraB Boznyxa. Kucmopog — sieMeHT M MpPOCTOE BEHIECTBO.
Haxoxxnenue kuciopoaa B mpupoje, Gusnyeckue U XMMHUYECKHE CBOMCTBA (peaklUu TOpEeHUs).
Oxcunpl. [lpumenenune xkucinopoga. CrocoObl MOMydeHHs] KUCIOpoJa B JabopaTopuu U
IpOMBIIIIEHHOCTH. KpyroBopor kuciopona B mpupoje. O30H — auloTponHas Moaudukanus
KHCIIOpO/1a.

TennoBoil 3¢p¢dexkT XuMHUECKOW peakluu, TEePMOXUMHUYECKHE YpaBHEHUS, DJK30- H
SHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: Yrosb M MeETaH. 3arpsi3HEHUE BO3/lyXa, YCHIIECHUE
napHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOs.

Bonopon — anemeHT u npoctoe BeniecTBo. Haxoxxaenue Boiopoia B mpupoae, huzndeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CLIOCOObI ony4yeHus. KucioTel u comu.

Monsipablii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

@dusnueckue cBolcTBa BOAbl. Boma kak pacrBopurens. PactBopbel. HackleHHble H
HEHaCBILIEHHBIE PacTBOPHI. PacTBOpUMOCTE BeliecTB B BoJe. MaccoBas 10151 BEILIECTBA B PACTBOPE.
Xumuyeckue cBoiicTBa Bojabl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOAEC M B JKU3HHM YEIIOBEKA.
Kpyrosopot Bozb!l B ipupojie. 3arps3HEHHE NPUPOAHBIX BOJ. OXpaHa U OYMCTKA PUPOJHBIX BOJ.

Knaccudukanmss Heopranmyeckux coequHeHuid. Oxcuawl. Kiaccudukamus OKCHIOB:
cosieoOpa3ymone (OCHOBHBIE, KUCIOTHbIE, aM(poTepHble) U HecosieoOpasytomue. Homenknarypa
okcu10B. usnueckre U XUMHUYECKHE CBOMCTBA OKCUIOB. [TomydeHue okcuaos.

OcnoBanust. Krnaccupukanuss OCHOBaHHW: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. dusznueckue M XHUMHYECKHE CBOMCTBa oOcHoBaHuil. IlomydyeHne
OCHOBAaHUM.



Kucnorsl. Knaccudukanus kucinor. Homenkmarypa kucnor. @u3HUecKue M XUMHUYECKHE
cBoricTBa KucoT. Psag akruBHoctu metauioB H. H. bekerosa. [Tonydenue Kucior.

Comu. Howmenknatypa coneil. dusnueckue u xumudeckue cBoiictBa cosieid. [lomydenue
COJIEH.

I'enernueckas cBsA3b MEXAY KJacCaMM HEOPraHMYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJIeIeHue COAEP)KaHUS KUCIOpOoJa B BO3IyXe, IMOJyYeHHE, COOMpaHHe,
pacrno3HaBaHHE€ W HU3YYEHHE CBOMCTB KHCIOpOjAa, HaOIIOJeHHE B3aUMOJICHCTBUS BEIIECTB C
KHMCJIOPOJIOM M YCIIOBUSI BO3HHMKHOBEHHS W IPEKpalleHUs] ropeHus (mokapa), 03HaKOMJIEHHE C
o0Opa3amMu OKCHIOB U OMKMCAHHUE X CBOWCTB, MOJIydeHUE, cOOUpaHue, paclio3HaBaHuE U U3yuyeHUE
CBOMCTB BOJOpOAa (ropeHue), B3auMojelcTBUe Bojopojna ¢ okcugoMm menu (II) (BozmoxkHO
UCIIOJIb30BaHUE BUJEOMATEpPHANIOB), HaOIIOJCHHE O00paslloB BELIECTB KOJIMYECTBOM 1 MOJIb,
UCCIIEIOBAaHNE  OCOOEGHHOCTEH  pacTBOpPEHHUS  BEIIECTB C  PA3IUYHOM  PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOW JI0JIeM pAacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBUE BOJIbI C MeETaUlaMu (HATpUeM U KajablKeM) (BO3MOXXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HUCCIENOBaHHEe O00pa3lloB HEOPraHWYECKHMX BEHIECTB pPa3IMYHBIX KIACCOB,
HaOJIOICHNE W3MEHEHUS OKPAacKH WHIMKATOPOB B PAcTBOPAax KHUCIOT M IIEIOYEH, HM3y4YeHHE
B3aumoJeiicTBus okcunaa menu (II) ¢ pactBopoM cepHOIl KUCIOTHI, KUCIOT C METaJUlaMH, PeaKIHii
HEUTpaau3aluy, NoJy4YeHUEe HEPACTBOPUMBIX OCHOBAHH, BBITECHEHUE OJIHOTO MeTajljia APYTUM U3
pacTBOpa COJIM, PpEIIEHHE OHKCIEPUMEHTANBHBIX 3a7ady 1o Teme «BakHeilne Kiacchl
HEOPraHUYECKUX COECIUHEHUI.

IMepuonuueckuii 3axkon u Ilepuoamueckasi cucrema xummuyeckux 3jiementoB JI. H.
MenpeneeBa. CtpoeHue aToMoB. XUMHUYeCKasi cBsA3b. OKHCIMTEJbHO-BOCCTAHOBHTE/IbHbIE
peaknuu

[lepBble MOMBITKM KiIacCH(UKALMKM XUMHUYECKUX 31eMEHTOB. [loHsATHE O rpynmax CXOIHBIX
3JIEMEHTOB (ILEJIOYHbIE U IIEJIOYHO3EMEIbHBIE METAJIbl, FAJIOTEHbl, HHEPTHbIE T'a3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCUABI U TUIAPOKCUIBI.

Ilepuognueckuii  3akoH. Ilepmonnueckas cucrema  XMMHYECKHX — dieMeHTOB [l
W. MenneneeBa. Koporkonepuognass u JumHHomepuonHas ¢opmbl Ilepuonuyeckoid cucTemsl
xumuyeckux oaeMeHToB JI. U. Menneneesa. Ilepuonbl u rpynmbel. DPU3HYECKUM CMBICI
MOPSIKOBOTO HOMEpPa, HOMEPOB MEPUOJIa U TPYIIIIbI AJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX saep. M3oronsl. OnekTpoHbl. CTpoeHUE AIEKTPOHHBIX
o0onouek aroMoB TepBbIX 20 xumuueckux oiaeMeHTOB Ilepmomumueckoi cucremsbr /[l
N. MenneneeBa. XapakTepUCTHKa XMMUYECKOIO 3JIEMEHTA M0 €ro mojoxkeHuto B [lepuoaudeckoit
cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS pajuyca aTOMOB XMMHMUYECKHUX JIEMEHTOB, METAJUIMYECKUX U
HEMETAJJTMYECKUX CBOMCTB IO TPYIIaM U MEePUOJIaM.

3nauenue [lepuoanueckoro 3akoHa u Ilepnoanyeckoil cMCTEMbl XUMUUYECKUX 3JIEMEHTOB IS
pa3BuUTHS HayKu U npakTuku. [. 1. MenaeneeB — yu4€HbIN U rpak JaHUH.

XuMuueckas CBSI3b. KoBanenrtnas (monsipHas u HENOoJIsIpHAsT) CBSI3b.
DNEeKTPOOTPULATEIbHOCTh XUMUYECKHX 3JIeMEHTOB. VIoHHAsI CBSI3b.

Crenenp okucneHus. OKMCIUTENBHO-BOCCTAHOBUTENBbHBIE peakiuu. [Ipolieccel okucnenus u
BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB BEIIECTB METANIOB M HEMETAJIOB, B3aUMO/IEHCTBHE I'MIPOKCH 1A IIUHKA C
pacTBopaMM  KHUCJIOT M  ULIEJIOYEH, TNPOBEACHHUE OMNbITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUil (TOpeHHEe, PEaKIuu pPa3ioKeHUs, COCIUHEHMUS).

Mesicnpeomemmuoie ceazu

Peanu3anus MeXnpeaIMETHBIX CBA3€H NPHU M3YYEHUM XHMHHM B 8 KJlacce€ OCYILIECTBISAETCSA
Yyepe3 UCMOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U MOHITUHN, SBISIOIIUXCS
CUCTEMHBIMU JJI OTAEIIbHBIX MPEIMETOB €ECTECTBEHHO-HAY4YHOI'O LIUKJIA.



OOmue ecTecTBEeHHO-HAyYHbIC MMOHATHUS: HAyYHbIH (DaKkT, THUIIOTE3a, TEOpHs, 3aKOH, aHAJN3,
CHHTE3, KJIAacCU(pUKAIWS, TEePUOJUYHOCTh, HAOIIOACHUE, OKCIEPUMEHT, MOJACIHPOBAHHUE,
U3MEpPEHHE, MOJICITh, SIBJICHUE.

®dusnka: Marepus, aroM, O3JCKTPOH, TIPOTOH, HEWUTPOH, WOH, HYKJIHI, HW30TOIHI,
PaaOaKTHBHOCTb, MOJICKYJIA, O3JCKTPHUYCCKUU 3apsj, BEIIECTBO, TeJo, O0BEM, arperaTHoe
COCTOSIHUE BEIECTBa, ra3, (U3NYECKHE BEIMYUHBI, CIUHHUIBI HU3MEPEHUsS, KOCMOC, ILUIAHETHI,
3BE361, ComHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIIbl, TOPHBIC MTOPOABI, MOJIE3HbIE HCKOMAeMbIe,
TOILTUBO, BOJIHBIC peCypCHI.

9 KJIACC

BemecTtBo u XUMHYeCKasi peakuust

Ilepuoguueckuit  3akoH. llepmommueckas cucrema  XMMHMYECKMX  yeMeHTOB [l
W. MenneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHHHM CBOMCTB XUMHYECKHX
JIEMEHTOB MEPBBIX TPEX MEPUONOB, Kajuus, KajabLUs W HMX COCIAMHEHUH B COOTBETCTBUHM C
10JIOXKEHHEM 2JIEMEHTOB B [lepuoinyeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHne BewniecTBa: BHABl XHMUYECKOM CBA3U. THIIBI KpHUCTANIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUJ1a XMMUUYECKOH CBSI3U.

Knaccupukanus u HOMEHKJIAaTypa HEOPraHMYECKHMX BellecTB. XHUMHUYECKHE CBOMCTBA
BELIECTB, OTHOCSIIUXCS K Pa3JIMNYHBIM KJlaccaM HEOPraHUYEeCKUX COEAMHEHUN, FTEeHETUUECKas CBSI3b
HEOPraHUYECKUX BEILECTB.

Knaccudpukanus XMMHUECKUX peakUuid MO pa3iMyHbIM IpHU3HAKaM (110 YUCIy U COCTaBy
Y4YaCTBYIOIIMX B PEAKLUHU BELIECTB, [0 TEMJI0BOMY 3(p(eKTy, 10 U3MEHEHUIO CTENICHEH OKUCIIEHUS
XUMHUYECKUX 3JIEMEHTOB, 10 00OpaTUMOCTH, [0 YYACTHIO KaTaau3aTopa). JK30- U SHI0TEPMHUUECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsiTue o ckopoctu xumudeckoi peakuuu. IlonstTue 00 oOpaTHUMbBIX U HEOOPATUMBIX
XUMHMUYECKUX peakuusax. [IoHATHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusax. [lonarue o xatanmse.
[TonsiTHe 0 XMMHUYECKOM paBHOBecUU. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON pEeaKkIMU U
I0JIO)KEHNE XMMHUYECKOTO PABHOBECHS.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLIMU, 3JEKTPOHHBIM  OalaHC  OKUCIUTENBHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBleHUE YpPaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a SJIEKTPOHHOT0 OasiaHca.

Teopust 37EKTPOTUTHUECKON TUCCOLMALUU. OJEKTPOJUTHI M HEDJEKTPOIUTHl. KaTuoHBI,
aHUOHBI. MeXaHU3M JUCCOLMAIUK BEIIECTB C Pa3IUYHbIMU BUIAMHM XUMHUYECKOW cBs3u. CTeneHb
nucconuanui. CHibHbIE U c1a0ble 3JeKTPOIHTHI.

Peakiium MOHHOTO OOMeHa. YCIOBMS MPOTEKAaHHWs pEeakiMii MOHHOTO OOMEHa, ITOJIHbIE U
COKpaIlléHHbIE MOHHBIC YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT, OCHOBAaHHWW M COJIEM B CBETE
MpeJCTaBIeHUN 00 IEKTPOIUTHYECKOH nuccormanuu. KauecTBeHHbIE peakiiui Ha HOHBL. [loHsTHe
0 TUJIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJENISIMU KPUCTAIIMYECKUX PEMETOK HEOPraHMYeCKHX BEIIECTB —
METAJUIOB M HEMETAUIOB (rpaduTa U aiamasa), CIOKHBIX BEIIECTB (XJIOpHUIa HATPHs), UCCIIeI0BaHHUE
3aBHUCHMOCTH CKOpPOCTH XHMMMYECKOM peakuuMu OT BO3JACHCTBUS pazIUYHbIX (DAKTOPOB,
HCCIIEIOBAHUE DJIEKTPOIPOBOJHOCTH PAacTBOPOB BELIECTB, IIpolLecca JUCCOLMALUU  KHCIOT,
menoyed M conell (BO3MOXKHO HCIOJIb30BAHME BHJIEO MAaTEpHAlOB), INPOBEICHHE OIIBITOB,
WUTIOCTPUPYIOIINUX TMPU3HAKH MPOTEKAHUS peakiuil MOHHOro oOMeHa (oOpazoBaHHE OCaJKa,
BBbIJICJIEHUE Ta3a, OO0pa30BaHUE BObl), OMNBITOB, WIUIIOCTPUPYIOIIUX NPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTENIBHBIX pEaKUUi (TOpeHHe, peaKkIHUU pas3ioKEHUs, COCAWHEHHs), PaCIO3HABaHUE
HEOPraHWYECKUX BEUIECTB C TIOMOIUBIO KAa4yeCTBCHHBIX PpEAaKIMM HAa HOHBI, pPEIICHHE
9KCIIEPUMEHTAIbHBIX 3a/a4.

Hemerayuibl M MX cOeJHHEHHA



OOm1ast xapakTepucTHka ragoreHoB. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHbBIE CTETIEHU
okucaeHus. CtpoeHue W (PU3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TAJOTCHOB. XUMHUYECKHE
CBOMCTBa Ha ImpuUMepe Xxjopa (B3aUMOJCIHCTBHE € METalJlaMd, HEMETalaMH, IIEI0YaMH).
XnopoBogopoa. ConsiHasi KUCIOTA, XUMHUYECKHE CBOMCTBA, MOJydeHHE, npuMeHeHue. [leficTBue
XJIOpa U XJIOPOBOJOPOJA Ha OpraHM3M 4ejoBeKa. BakHellne XJIopuabl M MX HaX0XKJIECHUE B
IIPUPO/JIE.

OOmast xapakrepucthka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue M (u3nyeckre CBONCTBA IMPOCTBIX BEIIECTB —
KHUCJIOPOAA U Cepbl. AJUIOTPOIHbIE MON(PUKAIINH KHCIOPOAA U Cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBoziopoJ1, CTpoeHue, pU3NUecKue U XUMUYecKrue cBoiicTBa. OKCUIBI Cepbl Kak MPeCTaBUTENN
KUCIOTHBIX OKcHIoB. CepHas KucCiOTa, (U3MYECKHME W XUMHYECKHME CBOMCTBa (00mme Kak
IPEJCTaBUTEINI Kiacca KHUCIOT U crneuuduueckue). XUMUYECKUE peakiUH, JIeXKallue B OCHOBE
MIPOMBIIIJICHHOTO CII0C00a TOJYy4YeHUs: CepHOW KucioThl. [Ipumenenune cepHoil kuciotbl. Comu
CepHOMN KHUCIIOThI, KAUeCTBEHHAsl peaklus Ha cyiabpaT-uoH. HaxoxxaeHue cepbl u €€ coelMHEeHUH B
npupojae. XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COECIUHEHHUSIMH Ccepbl (KHCIIOTHbBIE
JI0XK]U, 3arpsiI3HEHNE BO3/lyXa U BOJIOEMOB), CIOCOOBI €ro MpeI0TBPAILIECHUS.

OOmast xapakrepuctuka 3JeMeHTOB VA-Tpynmbl. OCOOCHHOCTH CTPOSHHUS  aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, pacpoCTpaHeHHe B IPUpoJe, (PU3NUECKHE U XUMUYECKUE
cBoiicTBa. KpyroBopor azora B mpupoae. AMmHuak, ero (pu3nueckue M XMMUYECKHE CBOMCTBA,
nojryyeHue u npumenenue. Cosim aMMOHUS, UX (pU3MUECKUe U XUMUYECKHUE CBOMCTBA, IPUMEHEHHUE.
KavecTBeHHast peakiusi Ha HOHBI aMMOHHs. A30THas KHCIOTa, €€ TMoNydeHHe, (U3NYECKHe MU
XMMUYEeCKHe CBoOicTBa (0OIIMEe Kak TMpeICTaBUTENs Kilacca KUCJIOT M CIeU(pHUECKUe).
Hcnonb30BaHre HUTPATOB U COJIEM aMMOHMS B KaUeCTBE MHHEPAIbHBIX YAOOpPEHUNH. XUMUYECKOE
3arps3HEHUE OKPYKAIOLIEH cpeibl COEJMHEHUAMH a30Ta (KUCIOTHBIE TOXKAHU, 3arpsi3HEHHE BO3/1yXa,
MOYBHI U BOJ0EMOB). Pocdop, aorpornubie Moaudukanuu pocdopa, Gpu3nyecKue U XUMUUYECKUE
coiictBa. Oxcun docpopa (V) u dochopnas kucnora, ¢puznyeckue U XUMHUYECKUE CBOMCTBA,
nostyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHUH.

OOmast  xapakrepucthka 3i1eMeHTOB [VA-rpynnbel. OCOGEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIe CTENEHU OKHCIEHUS. YTIIepoJ, ajUIOTPONHbIE MOAU(PHUKALMHU, PacpOCTpaHEHUE B
npupoje, pu3nUeckue U XMMHUYecKHe cBoicTBa. AncopOuus. KpyroBopor yriepoga B mpupoje.
Oxcuapl yriaepoja, ux (QpuU3Myeckue M XMMHUYECKHUE CBOMCTBA, JEWCTBUE Ha JKUBBIE OpPraHU3MBI,
HOJy4eHUEe M NPUMEHEHHE. DKOJIOTHYECKHe MpOoOJeMBbl, CBsizaHHbIe ¢ okcuaom yraepoaa (1V),
TUTNI0TE3a rI100aJbHOTO MOTEIVICHUS KIMMaTa, TapHUKOBBIN d(deKkT. YronbHas KUCIOTa U €€ COJIH,
X (U3NYECKUe U XMMHUYECKHE CBOMCTBA, MOJIyueHHEe M NpuMeHeHue. KaduecTBeHHas peakuusi Ha
KapOoHaT-uoHbI. Mcnonb3oBaHne kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEITBCKOM
XO35MCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEAMHEHMSIX Yriiepoja
(MeTaH, 3TaH, 3TWJIEH, AlETHIIEH, ATaHOJI, INIMLEPHUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHUKN
YTI€BOA0POAOB (Yroiib, MPUPOIHBIN Ta3, He(Th), MPOIYKTHl X NepepaboTku (OeH3UH), UX POJib B
ObITY M TNpOMBIIUIEHHOCTH. I[loHATHE O OMONOrMYecKHM BaKHBIX BEILECTBAaX: XKHUpax, Oenkax,
yIaeBoJax — W HX POJIM B JKU3HM ueloBeka. MarepuanbHOE €IUHCTBO OPraHu4ecKuX M
HEOPraHMYECKUX COEAVHEHUN.

Kpemuuii, ero ¢usmueckue u XHUMHUYECKHE CBOICTBa, MOJy4YEeHHE U IPUMEHEHHE.
Coenunenus: kpeMHus B npupoe. O0mme npeacrasienus o6 okcuae kpemuus (IV) u kpemHueBoit
kucnore. CHUIIMKAThI, X MCIOJIb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH. BaxkHelme ctpoutenbHbie
MaTepuabl: KepaMHuKa, CTEKJIO0, IEeMEeHT, OeToH, xene300eroH. I[IpoOiembr Ge3omacHOTo
UCIOJIb30BAHUS CTPOUTENBHBIX MaTEPUAJIOB B IOBCEIHEBHOMN JKHU3HU.

Xumuueckuii IKcnepumenm:

U3ydyeHHe OoO0pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJIIHOM KHUCIIOTHI, MPOBEICHHE
Ka4eCTBEHHBIX PEaKIMii Ha XJIOPUI-MOHBI M HAOJIOJCHHE MPU3HAKOB MX NPOTEKAHUS, OIBITHI,
oTpakaromue (U3NYeCKHe U XMMHUYECKHE CBOMCTBA TaJOr€HOB U MX COEJUHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BUECOMATEPHATIOB), O3HAKOMJICHHE C 0O0pasliaMud XIJIOpUIOB (TaJIOTCHUIOB),



O3HAaKOMJIGHHE ¢ oOpasmamMu ceppl ©u e COCOUHEHHSIMH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpPHAJIOB),  HaONIOJCHWE  Tpoliecca  OOyrIMBaHWSA ~ caxapa MO JeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHCIOTHI, M3yYCHHE XMMHUYECKHUX CBOMCTB pa30aBICHHON CEpHOM
KHCIIOTHI, MPOBEJIECHUE KAueCTBEHHOM peakiuu Ha cyibpaT-MOH M HaONIoJeHHE NpU3HaKa eé
NPOTEKaHMs, O3HAKOMJICHHE C (U3NYECKHMMHU CBOMCTBaMHU a3ora, ¢ochopa M MX COoeNMHEHHN
(BO3MOXHO HCIIOJB30BAaHUE BUICOMATEPUATIOB), oOpa3liaMu a30THBIX U (HOCHOPHBIX yIOOpEHUIH,
MoJIy4eHue, cooupanue, pacrio3HaBaHUe U U3yUeHHE CBOMCTB aMMHaKa, IPOBEICHUE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHUS U (hocdaT-uOH U W3YUYEHHE NMPU3HAKOB UX MPOTEKaHUs, B3aUMOJICCTBHE
KOHLEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEJIbI0 (BO3MOXHO MCIIOJIb30BaHUE BUAEOMATEPUAJIOB),
M3Y4YEHHE MOJeNeld KPHUCTAUIMYECKUX PemEToK anmasa, rpadura, QymnepeHa, o3HaKOMIICHHE C
MPOIECCOM  aJCOPOLMK  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOHCTBOM
MPOTUBOTra3a, IMOJIyueHue, cOOMpaHue, pacrno3HaBaHUE M H3YYCHHE CBOMCTB YIJVIEKHCIOrO rasa,
MPOBEJICHUE KAYECTBCHHBIX PEAKIM Ha KapOOHAT M CHJIMKAT-HOHBI U M3y4YCHHE TPU3HAKOB UX
MPOTEKaHUs, O3HAKOMJIEHHME C NPOAYKUMEH CHJIMKATHOM MPOMBIIIJIEHHOCTH, pEUICHUE
SKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe «BakHeie HeMeTallsIbl U UX COCTUHECHHUS.

MeTaJuibl M UX COeIMHEHUS

OO6m1ast XapakTepUCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUM MX TTOJIOKEHUS B
[lepuoanueckont cucreme xumuueckux dsemMeHToB /[[. WM. MenneneeBa M CTpOEHHsT aTOMOB.
CrpoeHue MmerauioB. Mertauinyeckass CBSI3b M METaUIMYECKash KPUCTAJUIMYECKas pEeHIETKa.
DNEeKTPOXUMUYECKUN Psii HaNpsHKeHUM MeTaioB. Du3nueckrue M XUMHUYECKHE CBOICTBA
MeTaiioB. OOume crnocoObl moiaydeHus: MeTaioB. lloHATHE O KOppO3UM METaUIOB, OCHOBHbIE
crocoObl 3amuThl UX OT Kopposzuu. CmaBel (CTanb, YyryH, TIOPATIOMHUHHUM, OpoH3a) U UX
MIPUMEHEHHUE B OBITY U IPOMBIIIVICHHOCTH.

[llenounble MeTauibl: nojoxxkeHue B [lepmoanueckoil cuctemMe XUMUYECKHUX 3iaeMeHTOB Jl.
W. MenneneeBa, CTpoeHHE WX aTOMOB, HaxoxkjaeHUE B mpupoje. Pu3ndyecKkue U XUMHUYECKHE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCHIIBI ¥ THIPOKCHABI HaTpus U Kanus. [IpuMeHnenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[IlenouyHO3eMeNbHBIE METAJIBI MAarHUN U Kajdblui: nojiokeHue B Ilepuoanueckoit cucreme
xumuueckux snemeHToB [[. WM. MenpaeneeBa, CTpO€HHME KX aTOMOB, HAXO0XJICHUE B MPHUPOJE.
®u3znueckue M XMMHYECKHE CBOMCTBA MarHusl U Kajblusd. BaxHellme coeAuHEHUs KaabLus
(oxcum, TuapoKcuI, cosn). JKECTKOCTh BOJBI U CTIOCOOBI €€ yCTpaHEHH .

AmomuHuil: nonoxkeHnue B llepuonumueckoit cucTteMe XMMHUYECKMX aneMmeHToB [l
W. MennieneeBa, cTpoeHue aToMa, HaxoxkJieHue B npupoje. dusndeckre U XMMUYECKHE CBOMCTBA
amoMuHM. AM(OTEpHBIE CBONCTBA OKCHJIA M TUIPOKCHIA ATFOMUHHUS.

Keneszo: nmonoxenue B [lepuoanueckoi cucreme xumuieckux 3nmemeHToB [1. 1. Menaeneesa,
CTpPOEHHE aTOMa, HaXOXAeHue B mpupoje. Gusndeckue U XMMUYECKHe CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl u conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa U MOTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMy METAJIJIOB U CIUIABOB, UX (PU3MUECKUMH CBONCTBaMH, U3yYEHHE
PE3yNIbTaTOB KOPPO3UH METAIOB (BO3MOXHO HCIOJIB30BaHUE BUACOMATEPUATIOB), OCOOCHHOCTEM
B3aUMOJICHCTBUS ~ OKCHJA KalblUsl M HATpUsi C BOJAOW (BO3MOXKHO  HCIIOJIB30BAHHE
BHUJICOMATEPHAIIOB), HCCIEIOBAaHUE CBOWMCTB JKECTKOM BOMABI, MpOIlEcca TOPEHHUs Keile3a B
KHCII0po/ie (BO3MOXKHO HCIIOJIb30BAHHE BHIEOMATEPUAIIOB), TPU3HAKOB MMPOTEKAHNS Ka4eCTBEHHBIX
peakiuii Ha WOHBI: MarHWsl, KajbIUs, allOMUHUS, IUHKA, *kene3a (II) u xeneza (II), memu (II),
HaOJII0JIeHNE W ONMHMCAaHWE TPOIECCOB OKPAIIMBAHUS TUIAMEHH WOHAMHU HATPWsI, KAJIUSI U KaJbIUS
(BO3MOKHO HCITOJIb30BAHUE BUICOMATEPHATIOB), UCCIEIOBAHUE aM(OTEPHBIX CBOWCTB THIPOKCH]IA
QIIOMUHHST U THAPOKCHIA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJad No TeMme «BaxkHelmue
METaJUIbl U UX COECTUHEHUS.

XuMHUSA U OKPYKAKOIIAs cpeaa

BemiectBa m Marepuansl B IOBCEAHEBHOW »KM3HU 4YeloBeKa. be3onmacHoe HUCIosib30BaHUE
BEUIECTB M XHMMHMUYECKHUX peakiuii B ObiTy. IlepBas momomib OpU XUMHYECKHX OXOrax u
OTpaBJICHUSIX.



XUMHYECKOe 3arpsi3HEHHE OKpYyKarouled cpenbl (MpeneiabHas JOMYCTUMAas KOHIEHTparus
BemecTs, ganee — [1/1K). Ponbs xumun B perieHun 3KOJTOTHISCKUX TIPOOIIEM.

Xumuueckuii 3xcnepumenm:

u3ydyeHue o0pa3loB MaTepuayoB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTEpUaJIbl).

Mescnpeomemmnuie ceasu

Peanu3zanusi MEeXIpeIMETHBIX CBsI3e€d NMPU HU3YYEHHH XMUMHHM B 9 Kilacce OCYILECTBISETCS
4YCpe3 HCIIOJIb30BAaHUC KaK O6H_[I/IX CCTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaxK U HOHHTI/If/'I, ABJIAFOIIUXCA
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHbIC TIOHSTHS: HAy4YHBIA (haKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAJIN3,
CUHTE3, Kiaccu(ukanus, MEePUOJUYHOCTb, HAOJIOJEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
M3MEpEHUe, MOJIeIb, SIBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOJIOTHS, MAaTePHAIIBL.

Oduzuka: MaTepus, aroM, OJJEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIUA, H30TOIIbI,
PaoUOAKTUBHOCTb,  MOJIEKYJla, OJICKTPUYECKUM  3apsl, IPOBOJHUKH,  IIOJYIIPOBOJHHUKH,
IUDIIEKTPUKH, (OTORIIEMEHT, BEIIEeCTBO, Tel0, 00BEM, arperaTHOe€ COCTOSHUE BEIeCTBa, ras,
pacTBOp, PacCTBOPUMOCTh, KPUCTATMYECKAsT PEIIETKA, CIUIABHI, (PU3MUYECKUE BEITUYHHBI, ¢IUHUIIBI
MU3MEPEHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHILE.

buonorus: ¢orocunres, apixaHue, Ouocdepa, IKOCHCTEMa, MHUHEPAIBHBIC YIOOpEHUS,
MHUKPODJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIC TOPOIBI, MOJIE3HBIE NCKOIAEMBbIC,
TOILIUBO, BOJTHBIE PECYPCHI.

IlnanunpyemMble pe3y/ibTaThl OCBOECHHSI YUeOHOr0 mpeaMeTa « XuMHsD)

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pE3yAbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUS
JIOCTUTAIOTCS B X0Jie OOYUYEeHHs] XUMUU B €IMHCTBE Y4€OHOW M BOCIUTATEIHHON NEATEITHHOCTH B
COOTBETCTBUU C TPAJULUUOHHBIMH POCCUWCKUMHU COLUOKYJIBTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMU, TIPUHATHIMH B OOIIECTBE TMpaBWJIaMU M HOPMaMH TOBEACHHUS W CIIOCOOCTBYIOT
MpoleccaM caMOMO3HaHUs, CAMOPA3BUTHS M COITMATU3AINN 00yUatOIuXCsl.

JIMYHOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYArOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOI MO3UTHBHBIX LIEHHOCTHBIX OPHUEHTALMM W paCUIMPEHHE ONbITa JAESITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHONICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY W HAYUYHOMY
HACJEIUI0, TIOHMMaHUsl 3HAYCHHMs] XHUMHUYECKOW HayKd B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIIQJIETh JIOCTOBEPHOU WH(MOpMaImendn O TEepeloBBIX TOCTIKCHHUSIX M OTKPBITHIX
MHPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE MHpa
H 00IIEeCTBA;

2) rpakKIaHCKOr0 BOCTIMTAHUSI:

MPEACTABICHUS O COIMMATBHBIX HOPMax M TMpaBWJaX MEKINYHOCTHBIX OTHOIICHUH B
KOJUIEKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOH, YydeOHO-
HCCIIEI0BATENIbCKOM, TBOPYECKON W JAPYTHX BHUAAX NEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM
COBMECTHOH JESTEIbHOCTH TPH BBHIMOJHEHUH Y4YEOHBIX, MO3HABATENbHBIX 3a7a4, BHIIOJTHEHUU
XUMUYECKUX IKCIIEPUMEHTOB, CO3/JaHUU YU4E€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHUIO U
B3aMMOITOMOIITH B MPOIIECCe ITOW Y4eOHOH AesITeNbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE TIOBE/ICHUE
Y TIOCTYIIKH CBOHMIX TOBAPHIIEH C MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
IIOCJIEICTBUM IIOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'O TIO3HAHUSI:

MHUPOBO33PEHUYECKHE MPEICTABIECHHUS O BEILIECTBE M XUMHUECKOM peaKIMu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKHM M COCTABJISIOIIAE OCHOBY I IOHUMAHHUS CYIIHOCTH
HAyYHOW KApTUHBI MUpPA, MPEICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJIBI,
B3aUMOCBS35X YEJIOBEKA C MPUPOTHON CPENO, O POJIM XMMHUHU B O3HAHUM 3THUX 3aKOHOMEPHOCTEH;



MO3HABATEIbHBIE MOTHUBBI, HAINpPaBICHHBIC HA TIOJTYYCHHE HOBBIX 3HAHWA 110 XUMUH,
HeoOxonuMble Il OOBSICHEHUS HAOJIOAaeMbIX IMPOLIECCOB U SBJICHUI, TO3HABATEIbHOM,
MH()OPMAIIMOHHON M YUTATEIBCKON KYIbTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIILHON pabOThI C
y4eOHBIMM TEKCTaMM, CIPABOYHOM JHUTEpPaTypod, JOCTYIHBIMH TEXHUYECKUMHU CpEICTBaMU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpEeC K OOYYeHHMIO M IO3HAaHHIO, JHOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHHIO, MPOCKTHONH W HCCIENOBATENIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPAaBJIEHHOCTH U YPOBHS 00y4YEHUS B JajbHEHIIEM;

4) popMupOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHE LIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY 3[I0POBBIO, YCTAHOBKH
Ha 3JIOpPOBBIA 00pa3 JKU3HH, OCO3HAHUE TIOCICACTBHA M HEMPUSNTHE BPEIHBIX IPUBBIUCK
(ymoTpeOnieHuss aJKoroJisi, HApKOTHKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJIOJICHUS TPaBHII
0€301MMacHOCTH NP OOPAIICHIH ¢ XHMHYECKUMHU BEIIECTBAMHU B OBITY M PEAIbHOM JKU3HH,

5) Tpy/10BOT0 BOCIIUTAHUS

HMHTEpEC K MPAKTHYCCKOMY W3YUYCHHIO MPOPECCHl W TpyAa Pa3IMdHOTO POJa, YBAKEHHUE K
TPYIy U pe3yJbTaTaM TPYIAOBOHW J1€ATEIbHOCTH, B TOM YKCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHWUW TI0 XUMHUH, OCO3HAHHBIN BBIOOP WHIVBUIYAIBHON TPACKTOPUH MPOJIOJDKEHUS 00pa3oBaHUs
C y4€TOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, YCIEIHON POPECCHOHATBHON NEATSIILHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTB aJaTUPOBAThCS B MPOdecCcCroHaAbHOI cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS

9KOJIOTHYECKU IIeNIeCO00pa3HOe OTHOUICHHE K MPUPOJE KaK MCTOYHUKY KH3HU Ha 3emiie,
OCHOBE €€ CYLIECTBOBAHMS, NOHMMAHUE LIEHHOCTHU 3J0pOBOro U 0Oe30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3[I0POBBIO, OCO3ZHAHUE
LIEHHOCTH COOJIOAEHMSI MpaBuJl O€30MacHOrO MOBEJIEHUSI IMpU paboTe C BELIECTBAMH, a TaKXKe B
CUTYAIUSX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHHUS, MOJIy9aeMble TIPU W3YYCHHHM XUMUH, JIJIS PEIICHUs 3aj1ad,
CBSI3aHHBIX C OKpYXKalolleld MNPUPOAHON CpeAod, I TOBBIMICHUS YPOBHS DKOJIOTHYECKOM
KYJBTYPBI, OCO3HAHHS TJIOOATLHOTO XapaKTepa SKOJIOTHYECKHX MPOOJIeM W IyTeH WX pelieHus
MOCPEACTBOM METOJIOB XUMHH, HKOJOTMYECKOTO MBIIIICHUS, YMEHHSI PYKOBOJCTBOBATHCS UM B
ITO3HABATEJIbHONW, KOMMYHUKAaTUBHON M COLIMAJIBHOMN IIPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pPe3yabTaTOB BBIACISAIOT 3HAYUMBIC IS (HOpMHpPOBAHUS
MHUPOBO33PEHHUsI OOIIEHAayYHble TOHATHUS (3aKOH, TEOpHs, NMPUHLUII, THMNOTe3a, (akT, cUCTeMa,
MIPOLIECC, AKCIEPUMEHT U JAPYroe.), KOTOPhIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX
MpeAMeTax M MO3BOJISIOT HA OCHOBE 3HAHWM M3 DTHX MPEIMETOB (POPMHUPOBATH MPEACTABICHHUE O
[[EJIOCTHOW HAy4YHOW KapTHHE MHpa, U YHHBEpcajbHble Yy4deOHbIe ACUCTBHs (TIO3HABATEIbHBIC,
KOMMYHHMKATHBHBIE, PETYIATUBHbBIE), KOTOpbIE 00eCcreynBalOT (OPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITENTLHOMY TUTAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM IeATETHbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble JJjornueckue aeMcTBus:

YMGHI/IH HUCITIOJIB30BAaTh HpI/IéMBI JIOTHUYCCKOT'O MBIIIJICHUSA HpI/I OCBOCHHNHN 3HaHI/II713 paCKpLIBaTB
CMBICJT XUMHYECKHUX TOHATUH (BBIACIATh UX XapakTEPHbIE MPU3HAKU, YCTAHABIMBATH B3aMOCBS3b
C APYTHUMH TOHSATHUSMH), UCIIOJIB30BATh MOHATHUS ISl OOBSICHEHHS OTIEIbHBIX (DAKTOB W SIBJICHUM,
BBIGI/IpaTI: OCHOBAaHUS U KpI/ITepI/II/I JJIs KJIaCCI/I(l)I/IKaLII/II/I XUMHUYECCKUX BCHICCTB U XUMHUYCCKUX
peaknuii, yCTaHaBIUBaTh MPUYMHHO-CIEACTBEHHBIC CBSI3M MEXIY OOBEKTaMU H3YYCHHS, CTPOUTH
JIOTUYCCKUEC paCCy)K,Z[CHI/ISI (I/IHI[yKTI/IBHbIe, I[CI[YKTI/IBHLIC, 110 aHaJIOFI/II/I), JcJaTb BBIBOJAbI U
3aKJIFOUCHUS;

YMGHI/IC HpI/IMCHHTB B Hpouecce IIO3HAHUS TIOHATHUA (HpeI[MeTHBIe n MeTaHpeIIMCTHBIe),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIHM, HCIOJIb3yeMble B XHUMHH, TPEOOpa3OBBIBaTh IIHUPOKO



IIPUMEHSIEMbIE B XMMHMHM MOJEIBHBIE INPEACTABICHUS — XUMHUYECKHI 3HAK (CMMBOJI 3JIEMEHTA),
xumuueckas (opMmyna M ypaBHEHHE XHMMHMYECKOM peakuMd — TMpU pEleHUud ydeOHo-
II03HABATENIbHBIX 33/Ja4, C YUETOM ITHX MOJENbHBIX IIPEJICTaBICHUN BBISIBIATH U XapaKTepU30BaTh
CYLIECTBEHHbBIC MPU3HAKU M3Yy4aeMbIX OOBEKTOB — XMMHUECKHUX BEIIECTB U XMMHUECKUX PEaKIIHA,
BBISIBIISATH OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-CIICICTBEHHBIE CBSI3U M IPOTUBOPEUUS B H3y4aeMbIX
mpolLeccax U sSBICHUSX.

Ba3oBble nccienoBarebckue 1eiCTBUS:

YMEHHE UCIOIb30BaTh MOCTABJICHHbIE BOMPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a TaKXKe
B KAueCTBE OCHOBBI JJIsI (DOPMHUPOBAHMS TUIIOTE3BI MO0 MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

npUOOpEeTeHHe OIbITa MO IJIAHWPOBAHHUIO, OPraHW3allid W MPOBEACHUIO YYCHHMUYECKHX
SKCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOAOM IPOIEcca, CaMOCTOSTENIbHO MPOrHO3UPOBATh €ro
pe3yabTar, (GopMynupoBaTh OO0OOLICHHS W BBIBOJBI MO pE3yjibTaTaM MPOBEAEHHOTO OIIbITA,
UCCIIEIOBAHMS, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe.

Pa6ora ¢ undopmanmueii:

yYMEHHE BbIOMpATh, AHATTU3UPOBATH U MHTEPIIPETUPOBATh MHPOPMAIIHIO PA3TUYHBIX BHUJIOB U
dbopM mpencTaBICHUS, MONyYaeMYI0 U3 Pa3HBIX MCTOYHHUKOB (HAyYHO-TIOMYJISIpHAS JHTEpaTypa
XUMHUYECKOTO COJIep KaHMsl, CIIPaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), KpUTHUECKU OLIEHUBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE TPUMEHATh PA3JIMYHBbIE METObI M 3alpOChl MPU MOUCKE U 0TOOpe MHPOpMALNH U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOJMMBIX ISl BHIIOJIHEHHS y4eOHBIX M MO3HABATEIbHBIX 33134
OnpeAeNnEéHHOro THIA, NPUOOpPETEHHE OMbITa B O0JIACTH HUCHOJB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUM, OBJAJCHHUE KYJIbTYpPOH AKTUBHOI'O MCIIOJIb30BAHUS PA3IMUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHUMAJIbHYI (opMy THpeacTaBiIeHHUs
nH(pOpMallUd M WUIIOCTPUPOBATh pEIllaeMble 3aJaud HECJIOKHBIMH CXEMaMHM, JuarpaMMaMi,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

YMEHHE MHCIOIb30BaTh M aHAJIM3MPOBATh B Ipolecce y4yeOHOM M HCCIeN0BaTENbCKON
JesTeIbHOCTH HH(POPMALIMIO O BIUSHUU MPOMBIIIJICHHOCTH, CEILCKOTO X03sIMCTBA M TPAHCIOPTA Ha
COCTOSIHME OKPY>KaIOLIEH MPUPOTHON CpeIbl.

KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe qelicTBHA:

YMEHUS 3a7]aBaTh BOMPOCHI (B X0/ uajora u (Uiu) JUCKYCCUH) TI0 CYIIECTBY 00CYK1aeMOoin
TeMbl, OPMYJIUPOBATH CBOU MPEATIOKEHNUS OTHOCUTENIBHO BBIMOJIHEHUS MPeI0KEHHON 3a/1auu;

YMEHHUSI MIPEICTABIATh MMOTYYEHHbIE PE3YJIbTaThl T03HABATEIBHOM JI€ATEIbHOCTH B YCTHBIX U
IIUCBMEHHBIX  TEKCTax; JelaTb MPE3EHTALMIO  PE3yJbTaTOB  BBINOJHEHUS  XUMHYECKOTO
JKCTIepUMEHTa (7a00paTOpHOTO OMbITA, JTAOOPATOPHOW pabOTHl MO HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOEKTA);

YMEHHSI y4eOHOro COTPYIHHYECTBA CO CBEPCTHHUKAMU B COBMECTHOI MO3HABaTEJIbHON U
UCCIIEI0BATEIBCKON NEATEILHOCTH MPH PEIICHUH BOSHUKAIOIIUX MTPOOJIEM Ha OCHOBE yuéTa 00IIuX
MHTEPECOB U COTJacOBaHUA MO3ULUN (0OCYXAeHHUs, OOMEH MHEHHSIMH, «MO3TOBbIE ILITYPMBI»,
KOOpJMHAIMSI COBMECTHBIX JE€NCTBUI, ONIpeeIeHNE KPUTEPUEB IO OLIEHKE KaueCTBa BHINOJIHEHHON
paboThI U ApyTHE).

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSITEJIbHO OMpPENEeNsTh LENH AESTeNbHOCTH, IJIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBAThH U NMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTD, BHIOMpPATh Hauboee
s exTuBHBIC CITOCOOBI PEMICHHS YUeOHBIX M TTO3HABATEIBHBIX 3a7a4, CAMOCTOSTEIHHO COCTABIIATh
UM KOPPEKTUPOBATh IPEIJIOKEHHBIA aITOPUTM ACUCTBUU IIPU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIyYEHHUs HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U pEaKLHUsAX, OLIEHHWBATh
COOTBETCTBHE IOJYYEHHOIO pe3yjbTaTa 3asBJIEHHOM I€IM, YMEHUE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3a/IaHUM.

HNPEJIMETHBIE PE3YJIbTATHI



B cocraBe mpeaMETHBIX pE3yJbTaTOB IO OCBOEHHUIO 0053aTENBHOTO  COJAEpKAHMS,
YCTAaHOBJICHHOTO JaHHOW QeaepanbHOil  pabodeil MmporpamMMoil, BBIJACISIIOT:  OCBOEHHBIC
00y4aroImMMUCs HayYyHbIE 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUM, ciennduieckue st IpeaAMeTHON
obnactu «XUMHS», BUIBl JESITEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHUS, €r0 HMHTEpPIpETalUH,
peoOpa3oBaHUIO U MPUMEHEHHIO B Pa3IMYHBIX YUCOHBIX M HOBBIX CUTYAIIHIX.

K kxoHumy oOyueHus B 8 Kiiacce nmpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIUXCSI YMEHHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHATHH: aTOM, MOJIEKYJa, XMMMUYECKUH 3JIEMEHT,
IIPOCTOE BEILECTBO, CIIO)KHOE BELIECTBO, CMECh (OJHOpPOJHAs U HEOAHOPOJHAs), BaJIEHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAasi U MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEIEeCTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasl J0JIsl XMMHYECKOTO 3JIEMEHTa B COEIMHEHUHU, MOJISPHBIH OOBEM, OKCHJ, KHCIIOTA,
OCHOBAHHE, COJIb, DJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKUCIECHUS, XUMHUUYECKas peakLus,
Kiaccu(UKanusl peakiuii: peakuud COCJUHEHHUS, PEAKIHUU PaA3JIOKCHHS, PEaKIMH 3aMeIeHHs,
peakiuu oOMeHa, 3K30- U HHJOTEPMUUYECKHE PEaKLUH, TeIIoBOM 3((eKT peakuuu, SApo aToma,
AJIEKTPOHHBIN CIIOM atoma, aToOMHas OpOHMTaj b, pPaJWyC aroMma, XUMHYECKas CBsS3b, MOJSpHAS U
HEMoJIsIpHasi KOBAJICHTHAsl CBsI3b, MOHHAs CBSA3b, MOH, KaTHOH, aHMOH, pacTBOpP, MaccoBas J0Js
BelllecTBa (MIPOLICHTHAs KOHIIEHTpAIHsl) B PaCTBOPE;

WIITIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATHH M MPUMEHSATh 3T MOHATHS IpPU
OINMCAaHUU BELIECTB U UX MPEBPALLECHUI;

UCIOJIb30BaTh XMUMHMYECKYI0 CHMBOJIMKY JJIsi COCTaBieHUs (opMyn BeleCTB M ypaBHEHUH
XMMHYECKUX PEAKIINI;

OIpENIeNIATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTENEHb OKHCIICHUS
AJIEMEHTOB B OMHApPHBIX COEJUHEHMSX, NPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY Kiaccy
coeiMHeHU Mo GopMynam, BUJ XMMUYECKON CBSA3M (KOBAJIEHTHAs M MOHHAs) B HEOPraHMYECKHX
COEIMHEHUSX;

packpsiBaTh cMbica [lepuoandeckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBATH ITOHUMaHHUE
MEePUONYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHX 3JEMEHTOB OT UX IOJIO)KEHUS B
Ileprognueckoi cucreMe, 3aKOHOB COXPAHEHHs MacChl BEILECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOIaJipo;

ONHUCBHIBATh W XapakTepu3oBaTh TaOunuHyro ¢opmy Ileproanueckoil CHUCTEMbl XHMHYECKHUX
AJIEMEHTOB: pa3nyaTh MOHSTHUS «IJIaBHas moarpynna (A-rpynma)» u «mobounas noarpynna (b-
IpyIIa)», Majible U OOJbIINE MEPUOJIbl, COOTHOCUTh 0003HAUYEHUs, KOTOpble UMEIOTCS B TabiuIe
«IIepuoanyeckass cucrema xumuyeckux dsnemeHToB JI. WM. MennpeneeBa» ¢  YUCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsil sA/pa, 00Iee Ynucio
AJIEKTPOHOB U paclpeieNieHUe UX 0 IJIEKTPOHHBIM CII0SIM);

KJ1acCU(UIIUPOBATh XUMHUECKUE DJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKUE peakluu (110
YHCITy U COCTAaBY yYacCTBYIOIIMX B PEeaKIIMU BELIECTB, [0 TEIJIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMUMHMYECKHE CBOWCTBA BEIIECTB PA3IMUYHBIX KIACCOB,
MOJATBEPK/1asi ONMKCAHUE MPUMEPAMU MOJIEKYJSPHBIX YPAaBHEHHUH COOTBETCTBYIOIIUX XUMHUYECKHUX
peaKLuii;

MIPOrHO3HPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaUECTBEHHOI'O COCTaBa, BOZMOXHOCTHU
IIPOTEKAHNS XUMHUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISIPHYI0O M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XMMHAYECKOTO 3JIeMeHTa 1Mo (opMyie COEIMHEHHUs, MAacCOBYIO JIOJIIO BEIIeCTBa B pPacTBOPE,
MIPOBOAUTH PACUETHI [0 YPAaBHEHHUIO XUMUYECKOM peaKIuu;

IIPUMEHSTh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATENbHOCTH — aHAJIU3 U CHUHTE3, CPaBHEHUE,
0000111eHNe, CUCTEMATH3alNI0, KIACCU(UKALIMIO, BBISIBICHUE NMPUYUHHO-CIEICTBEHHBIX CBs3ed —
JUIS. U3y4YEHMS CBOMCTB BEILIECTB U XUMHUUECKUX PEAKIIU, ECTECTBEHHO-HAyYHbIE METO bl IO3HAHUS
— HaOJI0IeHHe, U3MEpEHHe, MOJICTIMPOBAHNUE, SKCIIEPUMEHT (PeabHBIN U MBICIICHHBIN);

ClIeZIOBaTh MpaBUJIaM II0Jb30BAHUS XUMHUYECKOW MOCYAOH M J1abopaTOpHBIM 00OpYyIOBaHHEM, a
TaKXe MpaBUIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUM C MHCTPYKLMSIMM IO BBIIOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OIBITOB IO IOJYyYEHHIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB



(Bomoposra M KHUCIOpOAA), IPUTOTOBIEHUIO PAacTBOPOB C OIpPENEIEHHONW MaccoBOW JoJei
pPacTBOPEHHOIO  BEIIECTBA, IJIAHUPOBaTh M IMPOBOJAMTh XHUMHYECKHE OSKCHEPUMEHTHI IO
pacro3HaBaHMIO pPACTBOPOB WIEJOYEH UM KUCIOT C IIOMOIIbIO HMHAMKATOPOB  (JIaKMyc,
(dheHondTanenH, METHIIOPAHXK U JPYTHE).

K xonmy oOydeHuss B9 Kkiiacce mpeIMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE IOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHIA:
PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHITHI: XUMHUYECKUHN JIEMEHT, aTOM, MOJIEKYJIa, OH,
KaTHOH, aHHOH, MPOCTOE BEILECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEILHOCTD,
CTCTICHb OKWCJICHHSI, XMMUYECKasl PEaKIHsl, XUMHIECKasi CBSA3b, TEIUIOBOK PPEKT peakiuu, MOJb,
MOJIApHBIA 00BEM, PACTBOP, SJIEKTPOIMUTHI, HEIJIEKTPOIUTHI, DJIEKTPOIUTHUECKAs TUCCOLUALNS,
peakiu MOHHOTO OOMEHa, KaTalu3aTrop, XMMHYECKOEe paBHOBECHE, 0OpaTHMble W HEoOpaTHMBbIC
peakly, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUN, OKUCIUTEIb, BOCCTAHOBUTENb, OKUCICHUE
U BOCCTaHOBJICHHE, AUIOTPONUs, aM(pOTEPHOCTb, XHWMHUYECKas CBS3b (KOBAJCHTHAs, WOHHA,
MeTaJlJTN4ecKasi), KpUCTaNInYecKasi pemérka, KOppo3usi METalIOB, CIUIaBbl, CKOPOCTh XUMUYECKOU
peakuuu, npeaeabHo qonyctumas konuentpanus [1/IK Bemectsa;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHIATHM W NPUMEHSATh 3TH MOHATUSA IPU
OMHMCAHUU BEIIECTB U UX MPEBPAIICHU;
UCIOJIb30BaTh XHMMHUYECKYI0O CHUMBOJIUKY JJIsi COCTaBJeHHUS (OPMyNl BEIIECTB M YpaBHEHUU
XMMHYECKUX PEAKIIUI;
ONpEIEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX 3JEMEHTOB B COEIUHEHHUSIX
Pa3IMYHOIO COCTaBa, MPHUHAJJIEKHOCTb BELIECTB K ONPEACIEHHOMY Kiaccy COEAMHEHMH IIo
dbopMynaM, BUJ XMMHUYECKOH CBSI3M (KOBaJeHTHAasl, MOHHAs, METAJUIMYECKas) B HEOPTraHHMUECKHUX
COEIMHEHMSX, 3apsii MOHA [0 XUMHUYECKOH Qopmyse, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAIIIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cmbici Ilepunonnueckoro 3akona JI. WM. MeHneneeBa W JE€MOHCTPUPOBATH €rO
MOHMMAaHME: OINKCHIBATH M XapakTepu3oBaTh TabmuyHyro ¢dopmy Ilepuonnyeckoil cucTemsl
XUMUYECKUX JJIEMEHTOB: pa3iuyaTh MOHATHS «TJaBHas monarpymnmna (A-rpymnma)» U «moOodHast
noarpynna (b-rpynma)», maneie u OoJbIIME TEPUOABI, COOTHOCUTH O0O3HAUEHHUS, KOTOPHIC
UMEIOTCS B MEPUOAMYECKON Tabiuie, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMM CTPOEHMSI aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB U 3aps]l siipa, oOlee YUCIo IEKTPOHOB U paclpeielieHue Ux 1o
ANEKTPOHHBIM CIIOSIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB M UX
COEIMHEHMH B Mpejiesax MaJibIX EPUOI0B U INIABHBIX MOATPYII ¢ YUETOM CTPOCHHUS X aTOMOB;
KJIACCU(PUIIUPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMUYECKUE peakIuu (1o
YHCIy M COCTaBY YUYaCTBYIOIIMX B pPEaKIMM BEIIECTB, MO TETIOBOMY 3(h(dEKTy, 0 H3MEHEHHUIO
CTETIeHEH OKUCIICHUSI XUMHUYECKUX DJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOIIME M CHENU(PUYECKHEe XUMHUYECKHE CBOMCTBA MPOCTBIX U
CJIOKHBIX BEIIECTB, MOJTBEP)KIasi OMUCAHWUE TPUMEpPaMU MOJIEKYJSIPHBIX M MOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;
COCTaBJISTh YPAaBHEHUSI AJIEKTPOJIUTUUYECKON IHUCCOLMALIMM KUCIOT, LIeJIouel U cojieil, MOJHbIE U
COKpalIéHHbIE YpaBHEHHUS peakluidi MOHHOTO OOMEHA, YpaBHEHMsS pPEaKIMid, MOATBEPKAAIOIINX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3IUUHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUN MOCPEICTBOM COCTABICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLnil;
MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT HUX CTPOEHUS, BO3MOXKHOCTH MPOTEKAHUS
XUMHUYECKUX TTPEBPAIICHUIA B PA3JIMYHBIX YCIOBUSIX;
BBIYUCIISITH OTHOCUTENBHYIO MOJEKYISIPHYIO M MOJISIPHYIO MAacChl BEILIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOr0 3JeMeHTa 1o ¢GopMylie COEAMHEHMs, MAacCOBYIO [IOJII0 BeUIecTBa B PacTBOpE,
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XUMUYECKON peaKIuH;
coOmro1aTh TMpaBwWia TMOJH30BAaHUS XWMHUYECKOW IMOCYIOH W Ja0OpaTOPHBIM 00OpYyIOBaHUEM, a
TaKk)Ke IMpaBuiaa OoOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH TIO BBIMIOJTHEHUIO
71a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TMOJYyYEHHI0 M COOMpaHHIO Tra3000pa3HbIX BEIIECTB
(aMmMmaka M yrieKucioro rasza);



MMpOBOAUTDL PCAKIIMHU, TOATBCPIKAAOIIC Ka4eCTBEHHBINA COCTaB PAa3JIMIHBIX BCIHICCTB: PACIIO3HABATH
OMBITHBIM TyTéM XJOpUI-, OpoMHa-, HOAMI-, KapOoHar-, docdar-, cuIukar-, Ccyibdart-,
THAPOKCUA-UOHBI, KATUOHBI aMMOHHA U MOHBI U3YUCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIIMC B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIICCTB;

MNPUMCHATH OCHOBHBIC OIICpalnun MBICIUTEIbHOU ACATCIIbBHOCTH — aHaJIu3 U CUHTC3, CPABHCHUC,
0000IIIeHUE, CUCTEMATH3AIMIO0, BBISBICHHEC NPUYHMHHO-CICICTBCHHBIX CBSI3€H — JJISI M3YYCHUS
CBOIICTB BCIICCTB U XHUMHYCCKUX peaKHHﬁ, CCTCCTBCHHO-HAYUYHBIC MCTOAbLI IMO3HAHUA —
HaOJI0ICHNE, U3MEPEHUE, MOJICITMPOBAHUE, SKCIICPUMEHT (PEaJIbHBIM U MBICIICHHBIN ).



TemaTnuyeckoe NJIAHMPOBAHME C YKA3aHHEM KOJIUYECTBA AKAJeMHYECKHX YACOB, 0TBOAUMBIX
HA OCBOEHHE KAK/A0H TeMbl y4eOHOro npeamera « XuMH» U BO3MOKHOCTh HCII0JIb30BAHHUS 110
3TOM TeMe 3J1eKTPOHHBIX (LM (POBBIX) 00pa30BaTeJIbLHBIX PECYPCOB, SIBJSIIOMINXCS Y4eOHO-
MeTOAUYeCKUMH MaTepuaIaMHu, HCI0JIb3yeMbIMH /1Ji1s1 00yUeHHUsI M BOCIIMTAHUS Pa3IHYHbIX
rpynin noJib30BarteJieil, NpeacTaBJIeHHbIMH B 3J1eKTPOHHOM (¢ poBOM) BU/IE H
peanu3yromMMu auaakTudeckue Bo3moxxkHoctu UKT, conep:kanue KOTOPBIX COOTBETCTBYET
3aKOHOATEJIbCTBY 00 00pa30BaHUM.

S kaace
Ne ypoka | HaumeHoBaHMe TeMbl yPOKa Koua- | Ucnosb3oBaHue mo 31oil Teme
BO 3JIEKTPOHHBIX (ungpoBbIX)
4acoB | 00pa3oBaTeJbLHbIX PeCypcoB,
SIBJISIIOIIIAX CSI yueOHo-
METOAUYECKMMH
MaTepHuaJiaMHu,
HUCI0JIb3YEeMbIMH s
o0yyeHHsI ¥  BOCHHTAHMSA
Pa3JIHYHbIX rpynn
NMoJIb30BaTeJIei,
npeacTaBjIeHHbIMU B
3JIEKTPOHHOM (undposom)
BH/E " peann3yrmumMn
IMAAKTHYECKHE BO3MOKHOCTH
HUKT
Pasnea 1. IlepBoHavyanbHble XUMHYECKHE TIOHATHS
XuMusi — BaskHasl 00J1aCTh €CTECTBO3HAHUS H
NMPAKTHYECKOM AeITeJIbHOCTH YeJIOBeKa )
1 IIpeamet xumMuu. Posib XUMHUH B )KM3HU 1 Bbubmorexa [JOK
) yenoBeka. Tena v BenecTna https://m.edsoo.ru/ff0d210c
2 [ToHsaTue 0 MeTOAaX MO3HAHUS B XUMUH 1 Bu6nmoreka LJOK
' https://m.edsoo.ru/ff0d227e
[Mpaktudeckas padora Ne 1 «[IpaBuna 1 Bubmuorexa [JOK
3 paboThI B JTAOOPATOPHH M IPHEMBI https://m.edsoo.ru/ff0d23dc
' oOparieHus ¢ 1a00paToOpHBIM
000pyIOBaHUEM)
4 Yuctele BemecTBa U cMecH. CrocoObl 1 Bu6nuoreka IJOK
' paszeseHus cMece https://m.edsoo.ru/ff0d26ca
[paktndeckas padota Ne 2 «Paznenenue 1 bubmmotexa [IOK
5. cMeceii (Ha MpuMepe OYMCTKH MTOBapEHHOM https://m.edsoo.ru/ff0d28c8
COJIN)»
BemecTBa 1 XumMmuueckue peakuum 15
6 XUMHUUYECKHE IEMEHTBI. 3HAKH (CUMBOJIBI) 1 Bbubnuorexa LHOK
' XUMHUYECKHX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
7 ATOMBI U MOJIEKYJIBI 1 bubmmotexa [{OK
' https://m.edsoo.ru/ff0d2a6c
8 IIpocTeie 1 CIOKHBIE BELIECTBA 1 Bubmuorexa LHOK
' https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubmmotexa [IOK
' https://m.edsoo.ru/ff0d2d50
10. THIMbI KPUCTANITMYECKUX PEILICTOK 1
1 3aKOH MMOCTOSHCTBA COCTaBa BEIIECTB. 1 bubmuoreka IIOK
' Xumnueckas popmyna. BareHTHOCTH https://m.edsoo.ru/ff0d2eae




aTOMOB XMMHWYCCKHX 3JICMCHTOB

12 OTHocUTeNbHAs aTOMHas Macca. bubmnoreka IIOK
' OTHOCHUTENIbHASI MOJIEKYJISIPHAsT Macca https://m.edsoo.ru/ff0d323c
13 MaccoBas 0151 XMMUYECKOTr0 dJIEMEHTA B bu6nmoreka [JOK
’ COEIMHEHUU https://m.edsoo.ru/ff0d350c
14 KonnuectBo BemectBa. Monb. MomnspHas Bubmuorexa LHOK
' Macca https://m.edsoo.ru/ff0d5230
15. KOJ‘II/I‘ICCTBOU BenlecTBa. Pemenne
yIpakHEHUH
16 Ddusznueckue U XUMHUUYCCKHUC SIBJICHUS. Bbu6mmoreka IJOK
' XUMHUECKas peaKIys https://m.edsoo.ru/ff0d37fa
17 [Ipu3Haky U yCIOBUS IPOTEKAHUS bubmmoreka [JOK
' XMMHUYECKHUX PeaKImi https://m.edsoo.ru/ff0d3al6
18 3aK0H COXPAHEHHs MacChl BEIIECTB. bubnuoreka [IOK
' XUMHYECKHE YPABHCHUS https://m.edsoo.ru/ff0d3b88
Knaccudukaruss XaMIYecKuX peakiuit bubmmorexa [IOK
19. (coenuHeHMs, pa3oKEHNs, 3aMEIICHIS, https://m.edsoo.ru/ff0d3f34
obmMmeHa).
Knaccudukaruss XaMIYecKuX peakiiuit
20. (coequHeHus, Pa3I0KEHHs, 3aMEIICHUS,
oOmena). Penienne ynpaxHeHui
TenmoBoi 3 heKT XUMUIECKOH peakIny, bubmmorexa [IOK
21. HOHITHE O TEPMOXUMHIECKOM YPaBHEHHH, https://m.edsoo.ru/ff0d4790
9K30- U SHAOTEPMHUYECKHUX PEAKIIHSIX.
TermoBoi 3 heKT XUMUIECKON peakiuy,
22 MIOHATHE O TEPMOXHUMUYECKOM ypaBHEHUH,
9K30- U PHIOTEPMHUYECKHUX PEAKIIUAX.
PemeHue ynpaxHeHuit
BrrunciieHns Koau4yecTBa, MacChl BEIeCTBa bubmuoreka LIOK
23. o )
10 YPABHEHUSIM XUMUYIECKUX PEAKIIHil. https://m.edsoo.ru/ff0d5708
BbruucneHus KoIM4ecTBa, Macchl BEIECTBA
24, M0 YpaBHEHUSIM XHMUYECKUX PEAKIIUH.
Pemienne ynpaxsHeHuit
M. B. JIoMOHOCOB — y4EHBII- bubnuorexa LJOK
25. sHuUKIoneauct. O0o0IIeHE 1 https://m.edsoo.ru/ff0d40c4
cucTeMaTHu3alus 3HaHui
26. PesepBHBIi ypok. O6o61ueHI/Ie 51
cUCTEeMaTH3alusl 3HaHUH
27, KonTpoabnas padora Nel no teme bubmmotexa [IOK

«Bel]leCTBa U XUMHYECCKHUEC pEAKIITUN

https://m.edsoo.ru/ff0d4290

Pa3pen 2. BaxkHeiiune npeacTaBuTe/ M HCOPraHMYECKUX Be

IecTB

Bo3ayx. Kuciaopoa. Ilonsitue 00 okcupax

6

Bo3ayx — cmecsk razos. CocraB BO3ayxa.

bu6nmmoreka [IOK

28. Kucmopom — 37eMeHT U IPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H
dusnyeckre U XUMUIECKUE CBOMCTBA bubmuoreka [HOK

29. KUCIIOpoa (PeaKkiuu OKUCIIEHHS, TOPEHHE). https://m.edsoo.ru/ff0d4614
[lonsTHe 00 oKcuaax
CriocoObl MOTy4eHUs KHCI0poaa B Bubmuorexa LHOK

30. nabopaTopuu U MPOMBIIUICHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumMeHeHne KucIopoaa
Tomnuso (HedTh, yroib u MeTaH). Bubmuorexa LHOK

31. 3arpsi3HEHHE BO3/IyXa, CIOCOOBI €To https://m.edsoo.ru/ff0d4c4a
NPEJOTBPAIICHUS

32. IIpakTudeckas pabora Ne 3 mo Teme bubmuoreka IIOK




«Ilomydenue u cobupaHue KHCIOPO/Ia,
H3y4YEHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4ae2

Boaopoa. IlonsiTe 0 KMCJIOTAX M COJISIX 8
33 Bomopoa — 31meMeHT 1 IpoCTOe BEIIECTBO. bubmmoreka [JOK
' HaxoxaeHre B Ipupoe https://m.edsoo.ru/ff0d4dd0
34 dusznueckue U XUMHYCCKHUEC CBOMCTBA Bbu6mmoreka IJOK
' Bojopoa. [IpiMeHenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
35 TloHsITHE O KHCITOTAX M COJISX. bu6nmoreka [JOK
' https://m.edsoo.ru/ff0d50d2
36. [TonsTHe 0 KUCIOTaX U comsxX. Pemenue
YIOPAKHEHUH
37 Crioco0sI TOTy4YeHHs BOAOPOA B bubmmorexa [IOK
' J1a00paToOpuu https://m.edsoo.ru/ff0d4ddo
[Mpaktuaeckas padora Ne 4 o Teme Bubmuoreka [JOK
38. «ITonyuenue u codupanme BOAOPOIa, https://m.edsoo.ru/ff0d4f42
W3YYEHHE €r0 CBOMCTB)
39 MonsipHblii 005EM Ta30B. 3ak0H ABOraapo Bubmuoreka [JOK
' https://m.edsoo.ru/ff0d542e
Brruncnenuns 00pEMa, KOIMYECTBA BEIIECTBA Bu6nnoreka [JOK
40. rasa 0 €ro U3BECTHOMY KOJIHYECTBY https://m.edsoo.ru/ff0d55a0
BEIICCTBA WIH 00BEMY
Brruucnenns 00bEMOB Ia30B 10 YPaBHEHHIO Bubmuoreka [JOK
41. pEaKIK Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOLIEHUH Ta30B
Bona. PactBopsbl. [lonsitue 00 0CHOBaHHUSAX 5
42 dusnueckre U XUMHUUECKHE CBOMCTBA BOJEI Bu6nmoreka LJOK
' https://m.edsoo.ru/ff0d587a
43 CocraB ocHoBanuii. [Tonsitue 00 bubnuoreka [IOK
) HHMKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachllieHHbIE U Bu6nnoreka [JOK
44, HEHACBIIIIEHHBIE PACTBOPHI. MaccoBast 101 https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PACTBOPE
ITpaktuueckas padora Ne 5 o Teme bubnuorexa LJOK
45 «[IpuroroBieHue pacTBOPOB C https://m.edsoo.ru/ff0d5eba
oTpeIeIEHHON MaccoBOM J0Jei
PacTBOPEHHOrO BELIECTBA»
46 PesepeHslii ypok. O600mienue n
cucreMarui3anuia 3HaHN
47 KonTpoabnas padora Ne2 no teme bubmmotexa [IOK
' «Kucaopoa. Bogopoa. Boaga» https://m.edsoo.ru/ff0d6342
OcCHOBHBIE KJIaCChl HCOPTAHMYECKUX COeTMHEHUI 11

48 Oxkcuppl: cocTaB, KiiaccuuKanus, Bu6nmoreka [JOK
' HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
TlonyyeHue U XUMHYECKHE CBOMCTBA bubmmotexa [IOK
49, KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
50 OcCHOBaHUS: COCTaB, KJIacCH(pUKAIIHS, bubmuoreka [HOK
' HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
51 [Tonydenue u XMMHUYECKHE CBONCTBA Bubmuorexa LHOK
' OCHOBaHUH https://m.edsoo.ru/ff0d67ca
52 Kwucnotsr: cocras, kimaccubukamms, bu6mmoreka [IOK
' HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
53 [Tonydenue 1 XMMHYECKHE CBOWCTBA KUCIIOT Bubmuorexa LHOK
' https://m.edsoo.ru/ff0dfee2
54. Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI bubmuoreka [IOK




IMOJIY4YCHU A, XUMHUYCCKHUEC CBOMCTBa

https://m.edsoo.ru/00ad9474

[Ipaktnyeckas padota Ne 6. Pemenue 1 Bubmuoreka LHOK
55 OKCIIEPHUMEHTAIBHEIX 3a/1a4 IT0 TEME https://m.edsoo.ru/00ad9b7c
' «OCHOBHBIE KJTacChl HEOPTaHUIECKUX
COEAVHEHUI»
56. XuMHUYECKue CBOMCTBA BOBI 1
57. [Mousitrie 06 ampoTepHOCTH 1
58. AmdoTepHbIe OKCUIBI 1
59. AmdoTepHbIe THAPOKCHUABI 1
60 I'eneTnyeckas cBsI3b MEXIY KJIacCaMu 1 bubmmorexa [IOK
' HEOPraHMYECKUX COCTMHCHHUM. https://m.edsoo.ru/00ad9a50
I'eneTnyeckas CBsI3b MEXKILy KilaccaMu 1
61. HEOpraHMYeCKNX coeTMHeHNH. Perrenne
YOPKHEHUN
I'eneTudeckas cBA3b MEXAY Ki1accaMu 1 Bubmuoreka [JOK
62. HEOpraHMYEeCKUX coeauHennii. O600ImeHne https://m.edsoo.ru/00ad9cb2
Y CHCTEMAaTU3alusl 3HAaHUM
Kountpoabhas paGora Ne3 nmo teme 1 bubnuoreka LIOK
63. "OCHOBHBIE KJIACCHI HEOPraHHYECKUX https://m.edsoo.ru/00ad9ela

coeqnnenui"

Paznen 3. [lepuoanueckuii 3axkon u [lepuoagnyeckasi cucreMa xumnuyeckux djaementon /1. U.

Mennaeieena.
CtpoeHne aToMoB. XUMU4YecKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIMU

Ilepuoanyecknii 3axoH u Ilepuoanyeckas

CHCTEMA XUMHUYECKHUX IJICMEHTOB 7
J. . MenpaeseeBa. CTpoenune atoma
[lepBble MOMBITKH KIIacCUpHUKAIIH 1 bubnuorexa LJOK
64. XUMHUYECKHX 2JIeMeHTOB. [ToHsATHE O https://m.edsoo.ru/00ad9ffa
rpyImnax cXoJHbIX JIEMEHTOB
Ilepuoanueckuii 3akoH u [lepronnyeckas 1 Bubmuoreka [JOK
65. cucTeMa XUMHUIecKux seMenToB 1. U. https://m.edsoo.ru/00ada52c
MeHeneeBa
66 Ilepuoapl, rpynmsl, MOATPYIIIBI 1 Bubmuorexa [JOK
' https://m.edsoo.ru/00ada52c
67 Crpoenue atomoB. CoCTaB aTOMHBIX S7EP. 1 bubnuoreka LHOK
' H30TOoMHBI https://m.edsoo.ru/00ada342
CrtpoeHue 3eKTPOHHBIX 000JI0YEK aTOMOB 1 bubmuoreka [HOK
68. snemenToB [epuoauyeckoii cucremsr 1. U. https://m.edsoo.ru/00adaébc
Menneneena
XapakTeprucTHKa XUMHUIECKOT0 3JieMeHTa o | 1 bubmmotexa [{OK
69. €ro TOJIOKEHHUIO B [leprominaeckoii cucteme https://m.edsoo.ru/00ada824
J. U. MenneneeBa
3nauenue [lepuonnueckoro 3akoHa st 1 Bu6nuoreka IJOK
70 pa3BuTHs Hayku U npaktukd. [1. 1. https://m.edsoo.ru/00ada96e
) MenpeneeB — y4€HbIH, egaror u
TPpaXTaHUH
XuMuYecKas CBA3b. 8
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN
71 DIEeKTPOOTPULIATEILHOCTH aTOMOB 1 bubmmnoreka [IOK
' XUMHUYECKHX DIIEMEHTOB https://m.edso0.ru/00adaab8
72 MonHas XuMHu4eckas CBSI3b 1 bubmuoreka [IOK
' https://m.edsoo.ru/00adac34
73 KoBanentHas nonsipHas XuUMHYECKas CBSI3b 1 Bubnuorexa LHOK

https://m.edso0.ru/00adaab8




KoBanentnas HEIIOJIApHasA XUMHUYCCKast

bubmuoreka IIOK

4. CBA3b https://m.edso0.ru/00adaab9
75 CTeneHb OKUCICHUS bubmnoreka LIOK
' https://m.edsoo.ru/00adae28
76. Crenens okucieHus. Pemenne ympaxHeHHH
77 OKHCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka LIOK
' peaxmn https://m.edsoo.ru/00adb076
78 Pewenne ynpaxuenuii. Meron
' 9NEKTPOHHOTO OasaHca
79 OKHUCIUTEN U BOCCTAHOBUTEIH bubmnoreka LIOK
' https://m.edsoo.ru/00adb076
80. OxuciauTen U BoccTaHOBUTENH. Pemenne
YIOPAKHEHUH
81 PesepBHbIii ypoK. O6o6£ueH1/Ie u
CHUCTeMAaTH3anus 3HaHUHI
82 Kountpoabnas paGora Ned4 o teme bubnuoreka LIOK
' «Ctpoenue aroMa. XuMHYeCKasi CBA3b» https://m.edsoo.ru/00adaab8
83 Pemenue 3ana4 u ynpaxaeHuil. PezepBHbIil
YPOK
84. Pewenue 3anay u ynpaxkxueHuid. Pe3epBHbIi
YpOK
85. HToroBasi KOHTpOJIbHAs padoTa




9 kiace

Ne HanMeHoBaHMe TeMBbI YPOKa KosmuecrBo | Ucnosib3oBaHue 1o 310
ypoka 4acoB TeMe JIEKTPOHHBIX
(uuppoBbIX)
o0pa3oBaTeJIbHbIX
pecypcoB,  SIBJISIIOIIMXCS
Y4eOHO-MeTOAuYeCKUMHM
MaTepuajJaMu,
HCI0JIb3YEeMBIMH Ji ) 6
00yuyeHUs] M BOCHUTAHMS
Pa3IHYHBIX rpynn
moJibL30BaTeJiei,
npeacraBJIeHHbIMH B
3JIEKTPOHHOM (uHdpoBom)
BHAE M pealu3yloIuMH
IUAAKTHYECKHE
Bo3MokHOCcTH UKT
Pa3nes 1. BemecTBo U XMH4YecKHe peakiun
IloBTOpeHue u yriyoJ/ieHHe 3HAHUH OCHOBHBIX | 5
pa3aesioB Kypca 8 kiacca
[lepuonuueckuii 3akoH. Ilepuonuueckas bubmmorexa [IOK
1. | cucreMa XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adb59e
H. . MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB bubnuoreka LJOK
2. | XMMHYECKHUX JIIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MIEPUOIOB
3 Knaccudukarus 1 HOMEHKIIaTypa bubnuoreka [IOK
" | HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMuueckoi CBA3M U TUIEI Bu6nmoreka LJOK
" | KpUCTAUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponbsHas padora Nel no Teme
5. | «IloBTOpeHue u yriy0OsaeHne 3HaHU
OCHOBHBIX pa3JIeNioB Kypca 8 Kiaccay
OcCHOBHBIE 3aKOHOMEPHOCTH XHUMHUYECKHX 4
peakuuii
6 Kiaccudukaiys XuMUIeCKUX peakiini 1mo bubmuoreka [JOK
" | pa3nMUHBIM pU3HAKaM https://m.edsoo.ru/00adbcb0
IlonsTHE O CKOPOCTH XUMHUUECKOMN peaKkIny. Bbubnuoreka LHOK
7. | TloHsITHE O TOMOTEHHBIX U F€TEPOTCHHBIX https://m.edsoo.ru/00adbe9a
peaxImsIx
[lonsiTHE O XMMHUECKOM PaBHOBECHUH. Bbubnuorexa LHOK
8 DaKTOpHl, BIUSAIONINE HA CKOPOCTD https://m.edsoo.ru/00adc28c
XUMHAYECKOH peakiny v MOJI0KEeHUE
XHUMHAYECKOTO PABHOBECHS
9 OKHCINTETBHO-BOCCTAHOBUTENBHBIE PEAKIIUU Bbubnuoreka LHOK
' https://m.edsoo.ru/00adcade
DJIeKTPOJIUTHYECKAS] JUCCONUALMS. 8
XuMHYeCKHE PeaKklMi B PacTBoOpax
10 Teopus dIEKTPOTUTHICCKON JUCCOITMAITHH. bubmuorexa [IOK
'| CusbHBIE U ca0BIe SJEKTPOIHUTHI https://m.edsoo.ru/00adcd68
11.| Pemenue ynpaxueHuit
12.| Nonnbie ypaBHEHUS peaKITiit bu6mmoreka [JOK




https://m.edsoo.ru/00add448

13.

XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAaHUM B
CBETE MPEACTABIICHUN 00 DICKTPOTUTHICCKOM
JIMCCOITNAIIAHN

Bu6mmoreka IJOK
https://m.edsoo.ru/00add5d8

14.

XHWMHUYECKHE CBOMCTBA COJICH B CBETE
MIPEACTABICHUN 00 ICKTPOTUTHICCKOM
JTMCCOITHAITAH

Bbu6mmoreka IJOK
https://m.edsoo.ru/00add8b2

15 IlonsiTHE O TUApONIN3E CONEH Bubmuoreka LHOK
' https://m.edsoo.ru/00add9d4
16.| Pewienue ynpaxHeHuit
17 PesepaHslii ypok. O6o0mienue n Bubmuorexa LHOK
'| cucreMaTHM3anusA 3HAHUI https://m.edsoo.ru/00addd12
18 IIpaktrueckas padora Ne 1. «Pemrenue bubmmoreka [JOK
‘| IKCTICPUMEHTAIBHBIX 33/1a9» https://m.edsoo.ru/00addbfa
Koutpoabnas padora Ne2 no teme bubnuoreka [IOK

19.

«IJIEKTPOIUTHYECKAS TUCCOMUAIUS.
XuMH4YecKHe peaKIii B PacTBOPax»

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

Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST

O0mas xapakTepucTHKAa XUMHYeCKUX
37eMeHTOB VIIA-rpynmsl. I'anorensl

20 OO01mas XxapakTepruCTHKA TaIOTeHOB. bubmmorexa [IOK
'| XuMuuecKkre CBOMCTBA Ha PUMEPE XJIopa https://m.edsoo.ru/00addfe2
XmopoBogopon. ConstHast KUCIIOTA, bubnuoreka [IOK

21.

XUMHWYCCKHE CBOﬁCTBa, IMOJIy4CHUC,
IMPUMCHCHUC

https://m.edsoo.ru/00ade104

22.

IIpaktuueckas padora Ne 2 o Teme
«lTosmydeHne CoNSIHON KHMCIIOTHI, U3y4YEHHE €€
CBOMCTB»

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

23.

BhIuncIiieHust Mo ypaBHEHUSIM XUMUYECKUX
peaKIuii, eCJI OJIMH U3 PEarcHTOB JIaH B
U30BITKE

bubmmoreka LIOK
https://m.edsoo.ru/00ade488

O0mas xapakTepucTHKAa XUMHYECKUX
3jieMeHTOB VIA-rpynnsl. Cepa u eé coenHeHUs

24 OO61mas xapakTepucTHKa 3JIEMEHTOB VIA- Bbubmuorexa [JOK
‘| rpymmsl https://m.edsoo.ru/00ade64a
ANnoTponHbie MOJU(PHUKALIUHN CEPBI. Bbubnuorexa LHOK

25.

HaxoxnaeHue ceprl 1 €€ coeTMHEHHI B
npupoze. XMMHYECKHE CBOMCTBA CEPBI

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

26 CepoBoaopo, cTpoeHue, pu3ndecKkue u bubmuoreka [JOK
‘| XMMHYecKue cBoicTBa https://m.edso0.ru/00ade802

27 Oxkcuppl cepbl. CepHast KUCITIOTa, GU3NIECKHE U bubnmorexa [{OK
‘| XUMHYECKHe CBONCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28

XuMHUYeCcKHe peaKIlum, JIeKaIlue B OCHOBE bu6nmmoreka [JOK

28.

MPOMBIIIUIEHHOTO CITOC00a MOTyYeHMs CEPHON
KHCJIOTBL. XUMHUYECKOE 3arps3HEHIE
OKpYKarolllel cpeJibl COeTMHEHUSMU CEPbI

https://m.edsoo.ru/00adec8a

29

Brruncnenune maccoBoi JOJIM BbIXOJa

'| mpoayKTa peakuuu

Bu6nmoreka [JOK
https://m.edsoo.ru/00adec8a

O0mas xapakTepucTHKAa XUMHYECKUX
3JieMeHTOB VA-rpynnbl. A30T, ¢pochop u nx
COeAMHEeHHUS

30.

OO0mras XxapaKTepUCTHKA JIEMEHTOB V A-
rpynnsl. A30T, pacClipOCTpaHCHHE B IPHPO/IE,
du3NUecKue 1 XUMHYECKHE CBOHCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adeea6




31 AMMHaK, ero GU3NIeCKHe U XUMUICCKHE bubmuoreka [IOK
'| cBO¥iCTBA, MTOJAYYEHHE U IPUMEHEHIE https://m.edsoo.ru/00adf004
[Tpaktuueckas padora Ne 3 o Teme Bubmuoreka LHOK

32.| «IlonyueHne aMMHaKka, H3y4eHHE ero
CBOMCTB»

https://m.edsoo.ru/00adf180

33 A3OTHas KUCIIOTa, e€ pusmueckne u
'| XUMHYECKHE CBOMCTBA

Bbu6nmoreka [JOK
https://m.edsoo.ru/00adf306

34.| OkucauTeIbHbIC KUCIOTBI

Hcnonb3oBaHue HUTPATOB U COJICH aMMOHHUS B
35, | KaUeCTBE MUHEpAIbHBIX yIoOpeHuii.

| XuMudeckoe 3arps3HeHUE OKPYKAKOIIEH
CpeJibl COETMHEHNSIMU a30Ta

Bbu6moreka IJOK
https://m.edsoo.ru/00adf518

®dochop. Oxcua hocdopa (V) u hochopHas
36.| kucnora, pU3NUECKUE K XUMUUCCKUE
CBONCTBA, OJyYECHUE

Bbu6mmoreka IJOK
https://m.edsoo.ru/00adf68a

Hcnonb3oBanue GocdaTtoB B KauecTBe
37.| MUHEpAITBHBIX yI00peHuii. 3arps3HeHne
MIPUPOJTHOM cpesl hocdaraMu

bubnuoreka LIOK
https://m.edsoo.ru/00adfc20

O0mas xapakTepucTHKAa XUMHYeCKUX
3jieMeHTOB IVA-rpynnsl.
Yriepoa u KpeMHHIi U UX COeJUHEHHS

38 Yraepon, paclipoCTpaHEHUE B PUPOJE, bubnuoreka [IOK
'| busMuecKnue U XUMHUYECKHE CBOCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriepona, ux Qu3ndeckue u bubmmorexa [IOK

39 XHMHYECKHE CBOMCTBA. DKOJOIHYECKUE

npo0JIeMbl, CBSI3aHHBIE C OKCHJIOM yTIIepoia
(v)

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

40 YroabHas KUCI0Ta U €€ Con bubmmoreka LIOK
' https://m.edso0.ru/00ae006c
IIpaktuueckas padora Ne 4 o Teme bubnuoreka LJOK

41.| "Tlony4enue yriekucioro raza. KauectBeHHast
peaknus Ha kKapOoHAT-HOH"

https://m.edso0.ru/00ae027e

42 [epBoHavanbHBIC MOHATHS 00 OPraHUYECKUX Bubmuorexa [JOK
‘| BemecTBax Kak 0 COeIMHEHHSX yriiepo/ia https://m.edso0.ru/00ae054e

43 KpemHuii u ero coenvuHeHus Bu6nnoreka [JOK
' https://m.edsoo0.ru/00ae080a

[IpakTudeckas padota Ne 5. Pemienue bubmmotexa [IOK

44.| sKcTIepUMEHTATBHBIX 33714 [0 TEME
«Baxueliye HeMeTaUIbl U UX COeIUHEHUD)

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

KonTpoabnas padora Ne3 o teme
45.| «BakHelIMe HeMeTAJIbI U UX
COeIMHEHU»

bu6nmmoreka [JOK
https://m.edsoo.ru/00ae0e18

Paznen 3. Mera/Liibl 1 X COeTMHEHUA

Oo0uue cBolicTBa METAJLJIOB

OO6mras XxapaKTepUCTHKA XUMHIECKIX

46| IEMEHTOB — METaJLIOB. Metanueckas

"| CBSI3b M METAJUIMUYECKAs KpUCTAJUIMYECKas
pemi€Tka. dusnyeckue CBOMCTBA METAJIIOB

bu6nmmoreka [JOK
https://m.edsoo.ru/00ae103e

XHWMHYECKHE CBOMCTBA METAIIIIOB.
47.| DAEKTPOXUMUYCCKHI Psi/T HANIPSHKESHHI
METaJIOB

bu6mmoreka [IOK
https://m.edso00.ru/00ae1156

OO6mmme crocoObl OTyYeHUS METaJIOB.
48 CrutaBel. Beruucnenus no ypaBHEHHSIM
| XUMUYECKHX peaKIni, eCIH OJIUH U3
pEareHTOB COJICPKHUT IPUMECH

bu6mmoreka [IOK
https://m.edso0.ru/00ae1156




49 TToHsATHE O KOPPO3UU METAIIIIOB bubmuoreka [IOK
' https://m.edso0.ru/00ae1278
Baskneiilue MeTas/ibl U X COeUHEHUS 16
50 Illeno4yHbIC METAIIBI Bbu6nmoreka [JOK
’ https://m.edsoo.ru/00ae14b2
51 OKcHUIBI U TUAPOKCHUJIBI HATPUS U KaJTHS bubnmuoreka [IOK
' https://m.edsoo.ru/00ael4b2
52 IllenoyHO3eMENbHBIE METAJUIBI — KAITBIIMI 1 Bbu6nmoreka [JOK
'| MarHuit https://m.edso0.ru/00ae15e8
53 Baxxneiime coefTUHECHUS KabIIUs Bbu6moreka IJOK
' https://m.eds00.ru/00ae15e8
54.| O0o01meHne U CUCTEMaTH3aITNT 3HAHUIA
55 JKécTrocTh BOABI U CITOCOOHI €€ yCTpaHeHHS bubmmorexa [IOK
' https://m.edso0.ru/00ae1886
56 [Mpaktudeckas padbora Ne 6 o Teme Bubmuoreka [JOK
‘| "YK&cTrocTh BOJBI M METOIBI €€ ycTpaHeHus " https://m.edsoo.ru/00aelae8
57 AIFOMHUHMI Bu6nnoreka [JOK
' https://m.edso0.ru/00aelc64
58. AmM@oTepHbIe CBOHCTBA OKCHA U TUAPOKCUIA Bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
59 Keneso Bu6nnoreka [JOK
' https://m.edso0.ru/00ae1d86
60 Oxcubl, TUAPOKCUIBI U coiu xenesa (1) u bubnuoreka LIOK
| xenesa (III) https://m.edso00.ru/00ae35e6
61.| O6o6meHue u cucTeMaTu3aIus 3HAHHUHA
[Mpaktudeckas padbora Ne 7. Pemenne Bbubmoreka [JOK
62.| SKCIIEpUMEHTAIBHBIX 33/1a4 110 TEME https://m.edso0.ru/00ae3de8
«BaxkHenne MeTaljibl 1 UX COSIMHECHUS)
Beruncienyst o ypaBHEHHMSIM XUMHYECKHUX Bbubmuorexa [JOK
PEaKIHii, €CJIH OJIUH U3 PEareHTOB JaH B https://m.edso0.ru/00ae1750
63.| U30BITKE WK COACPKUT IPHMECH.
Brruncienus MaccoBOil 101X BEIXOJA
MPOJYKTA PEAKIIUU
64 PesepeHslii ypok. O600mmenue n
CHUCTeMAaTH3alns 3HaHUH
65 KonTpoabnas padora Ned o teme
'| «BaxHeiimme MeTaLJIbl M UX COeTHHEHUSD
Paznen 4. Xumus 1 oOKpysKamomas cpeaa
BemecTrBa 1 MaTepuaJibl B KU3HU YeJI0BEKA 3
66 BemectBa u maTepuaibl B MIOBCEHEBHOM bu6nmmoreka [IOK
‘| KU3HM YeJOBeKa https://m.edsoo.ru/00ae3f50
XHUMHYECKOE 3arps3HEHNE OKPYKaIOLIeH Bbubnuorexa LHOK
67.| cpest PoJtb XUMHH B pEIICHUH https://m.edso0.ru/00ae4270
"| 9KOJOTHUYECKUX MTPOOIIEM bubnmorexa [IOK

https://m.edso0.ru/00ae4270

68.

T'omoBass KonTponwsHas paboTa
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