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1. Coaepikanue yueOHOro npeamera
8 KVIACC
Paznean 1. IllepBonayanbHble XUMHYECKHE IOHATHS

Tema 1. Xumusi-Baxkneiimasi 00/1aCTh €CTECTBO3HAHUS M NMPAKTUYECKOH eATeIbHOCTH
yeJi0BeKa

[Ipenmer xumun. Poss xumuum B xu3HH yenoBeka. Tena u BemecrBa. dusznueckue CBOMCTBA
BEILIECTB. ArperarHoe cocrosinue BemiecTB. [loHsTHE O MeToAax MO3HAHUS B XUMHH. XHUMHS B
cucreme HayK. UncTeie BemecTBa 1 cMecd. CriocoObI pa3/ieneHus: cMecei.

[Ipaktuyeckas pabota Nel. «lIpaBmma paGoTsl B jaboparopuu W NPUEMBI OOpAICHHS C
71a00paTOpPHBIM 000PYI0OBAHUEM.

[Tpaktuueckas padota Ne2. «PazneneHue cmeceit (Ha mpuMepe OYUCTKH TTOBAPEHHOW COJIH)».

Tema 2. BemecTBa U XMMHYECKHE PEAKINU.

ATOMBI U MOJICKYJIbl. XUMHUYECKHE d1eMeHThl. CHMBOJIBI XUMHUUYECKHUX JIeMEHTOB. [IpocThie u
CIIOXHBIE BellecTBa. ATOMHO-MOJIEKYISIpHOE ydueHHe. XuMmudeckass Gopmyna. BaieHTHOCTH aTOMOB
XMUMHMUYECKHUX DJIEMEHTOB. 3aKOH IOCTOSHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aTOMHasl Mmacca.
OtHocuTenbHasi MOJIEKYJIspHas Macca. MaccoBasi [J0Jii XMMHYECKOIO 3JIEMEHTa B COEAMHEHUHU.
dusnueckue W XUMUYECKUE SBJICHHS. XUMUYECKas peakinus U e€ MPU3HAKH. 3aKOH COXPaHCHHS
Macchl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccudukanus XUMHUYECKHX pEakiuid (COeTUHEHWS,
pasoKeHus1, 3aMeIeHUs, 0OOMEHA).

Jemonctpaimy. O3HakomileHHE ¢ 0O0pa3llaMM MPOCTBIX U CIOXKHBIX BeulecTB. CrocoOsbl
OYHMCTKH BEIIECTB: KPUCTAJUIM3ALUS, MUCTWUIANMSA, XpoMarorpadus. OTMBITB, MOATBEP)KIAIOIINE
3aKOH COXPAaHEHMsSI MacChl BEIIECTB. XMMHUUYECKHE COCAVMHEHUS KOJIMYECTBOM BelIeCTBA | MOJb.
Mopnens MonsipHoro oobema raszoB. JlaGopaTopHble OmbIThl. PaccMoTpeHue BelecTB ¢ pa3iMyHbIMU
¢busznueckuMu cBoiicTBamu. PazneneHune cmecu C¢ momolpio MarHurta. [Ipumepsl ¢u3nyeckux u
XMUMHYECKUX SIBICHUH (TUIaBlieHWE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYyIKe, KUMIEHUE U
KOHJICHCAllUsI BOJABI) W XUMHUYECKMX (TOpEHHE CBEYH, MPOKAIMBAHME MEAHON MPOBOJIOKH,
B3aUMO/ICHICTBUE MeNa C KUCJIOTOM) SBJICHUN, HAOMIOJEHUE W OMUCAaHUE IPU3HAKOB MPOTEKAHUS
XUMUYECKUX PEaKIUil (pas3yioKeHHue caxapa, B3aMMOJCUCTBHE CEPHON KHCIOTHI C XJIOPUIOM Oapwus,
paznoxenue rugpokcuna meau(ll) mpu HarpeBaHuM, B3aMMOJICHCTBHE >Kejle3a C PacTBOPOM COJH
menu(Il));. Peakuuu, WILTIOCTpUPYIONTHME OCHOBHBIE NMPU3HAKK XapaKTEPHBIX peakuuil. PasioxeHue
ocHoBHOTO KapOoHara meau(Il). Peakuus 3ameieHuss Menu xene3om.

Pa3znen 2. BaxHelinue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Tema 3. Bo3ayx. Kucisiopoa. Ilonsitue 00 okcuaax.

Bo3gyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — 35eMEHT M IPOCTOE BELIECTBO.
Haxoxpaenue kuciopona B mpupoje, (U3MYECKHE W XUMHUYECKHE CBONCTBA (pEakIUU TOPEHHS).
Oxcupnpl. Ilpumenenne kucnopona. CrocoObl MoyuyeHUss KuUciaopoaa B Jaboparopuu U
npoMelieHHocTu.  KpyroBopoT kucnopona B mpupoae. O30H — amnoTpomnHas Moau(UKaus
KHCJIOpO/1a.

IpakTuueckas padora Ne3«IlonyyeHne u coOMpanne KMCJI0POAa, U3yYeHHE ero CBOMCTB)

TemnoBoil shdekr XuUMHUYECKOW peakiuH, TEPMOXMMHUYECKHE ypaBHEHHUS, DK30- H
SHAOTEPMHUUYECKHE peakluu. TOIIMBO: Yroidb U METaH. 3arpsi3HEHNE BO3/yXa, YCUIIEHUE MapHUKOBOTO
addekTa, pa3pylieHre 030HOBOTO CIIOSL.

Tema 4. Bogopoa. IlonsiTe 0 KHCJI0TAX U COJIAX.

Bonopon — sneMmeHT u mpocToe BemecTBo. HaxoxkneHue Boopoaa B mpupoje, Gu3ndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTel u conu.

IIpakTnueckas padora Ned«Ilonyyenue u coonpanue BoIopoaa, H3y4eHHe ero CBOMCTB

Tema 5. KosimuecTBeHHbIE OTHOIIEHUS] B XMMHH.

KonuuaectBo BemectBa. Monb. Monsipaast Macca. 3akoH ABorajipo. MolsspHbIii 00BEM Ta30B.
PacuéTrel N0 XUMHUYECKUM YPABHEHUSIM.

Tema 6. Bona. PactBopsl. Ilonsitue 00 ocHOBaHUsSIX

®usnyeckue cBoiicTBa BOAbl. Bonma kak pactBopurens. PactBopsl. HaceieHHbsie u
HEHACBIIIEHHbIE pacTBOpBI. PacTBOpUMOCTh BellecTB B Boje. MaccoBasi J10Jis BEIIECTBA B PacTBOPE.
Xumnueckue cBoiictBa Boabl. OcHoBaHus. Poyib pacTBOpOB B IpHUpOJE U B JKHU3HHU YEJNOBEKA.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoAHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.




IIpakTnueckas padora NeS «lIpuroroBiieHHe pacTBOPOB ¢ OIpee/IeHHONH MaccoBOM
J0J1eil pACTBOPEHHOI0 BellecTBay.

Tema 7. OcHoBHBIe KJacchl HeopraHmuyeckux coegunenmii. Kiaccudukarms
Heopranudeckux coenuHenuid. Oxcuabl. Kiaccudukanms okcuaoB: cojeoOpasyronue (OCHOBHBIE,
KHCIIOTHBIE, aM(OTepHbIe) W HecosieoOpasyromue. HoMmeHKiIaTypa OKCHIOB (MEXKIyHApOAHAS U
TpuBuanbHast). dusnueckue M XUMUUeckue cBoiicTBa okcuaoB. llomydenue oxcunoB. OcCHOBaHUS.
Knaccugukanuss ocHoBaHUWil: MIENOYM W HEpPACTBOPHUMBIE OCHOBaHHWsA. HomeHkiaTypa OCHOBaHHWI
(MexxyHapoaHass M TpuBHalibHasA). Pu3NUYECKUe U XMMHUYECKHE CBOWcTBa ocHOoBaHui. Ilosyuenue
ocHoBanuil. Kucnorsl. Knaccuduxauust xucinor. HomeHnknarypa kuciaor (MeXIyHapoaHas U
TpuBHaJIbHAs). PU3MUECKHME M XUMUYECKHE CBOMCTBA KHCIOT. Psn aktuBHoctn MertauioB H. H.
bekeroBa. Ilomydenue kwucinor. Comu. Homenknatypa cosieil (MEXIyHapoJHass W TPUBUAIBHAs).
@®u3nyeckue M XUMUYECKHe CBoWcTBa cosied. Ilomydenuwe conel. ['eHeTmueckas CBSI3b MEXIY
KJIJacCaMH HEOPraHWYEeCKUX COEeTMHEHUI.

IpakTuyeckass padora Ne6«PeleHne IKCIePpUMEHTAIBHBIX 3a7a4 10 TeMe «OCHOBHbIE
KJIACCHI HEOPTAHUYECKHX COeUHEHMID».

XUMUYECKUHN SKCIIEPUMEHT: KaueCTBEHHOE ONpEJEeNIEHUE COAEPKaHUs KUCIOPOJa B BO3AYXE;
MoJlyueHue, coOupaHue, pacrno3HaBaHWE M H3Y4YEHHE CBOMCTB KHUCIOpOJa; HaOIo/eHue
B3aMMOJICHCTBUS BEIIECTB C KHUCIOPOJIOM M YCJIOBHS BO3HUKHOBEHUS W TIPEKPAIICHHUS TOPEHUS
(moskapa); o3HaKOMJIEHHE ¢ 00pa3llaMu OKCHJIOB M OMHCAaHUE WX CBOWMCTB; IMOJIyY€HHE, COOMpaHHeE,
pacro3HaBaHHe U H3Yy4Y€HHE CBOMCTB Bojaopoa (TOpeHHe); B3aUMOJIEHCTBHE BOJAOPOJA C OKCHUIOM
meau(Il) (Bo3MOXKHO HCIIOJIB30BaHME BHJIEOMATEpHalioB); HaOMIOJEHHE OOpa3loB  BEIECTB
KOJIMYECTBOM | MOJIb; HCClIeIOBaHHE OCOOCHHOCTEH pAcTBOPEHHUS BEIIECTB C  PA3IMYHON
pPacTBOPUMOCTBIO; MPUTOTOBIECHUE PACTBOPOB C OMNPENEIEHHON MacCOBOM J0JE€M pacTBOPEHHOIO
BEIECTBA; B3aUMOJICHCTBUE BOJbI C MeTaJlJIaMH (HAaTpUEM U KallbliieM) (BO3MOKHO HCIIOJIb30BaHKE
BUJIEOMATEPUAJIOB); OIpE/eJeHHEe pacTBOPOB KHUCIOT U IIEJ0Yel C MOMONIbI0 HHAWKATOPOB;
UccleIoBaHNuEe 00pa3lioB HEOPraHMYECKHX BEIIECTB Pa3jIMYHBIX KJIacCOB; HAOIIOACHHE W3MEHEHUs
OKpacK{ WHJIMKATOPOB B PACTBOPaX KHUCIOT U IIENI0YeH; n3ydeHue B3anmoeiicteus okcuaa meau(ll) ¢
pacTBOPOM CEpPHOM KHCJIOTHI, KHUCIOT C METaJUIaMH, pPEAKUUN HEeUTpalu3aluu; IMOJydeHUe
HEPAaCTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJIHOTO METaJla APYIMM H3 PacTBOpPA COJIM; pPEUICHUE
SKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BakHelnme Ki1accbl HEOPraHMYEeCKUX COEAMHEHUI.

Pa3znen 3. Ilepuoguueckuii 3axon u Ilepumoamyeckasi cucreMa XMMHYECKHX 3JIEMEHTOB
. U. MenpaesieeBa.CTpoeHue aToMOB. XUMHYECKasl CBSA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

Tema 8. Ilepmoaumueckmnii 3axkon u Ilepuoguyeckasi cucreMa XMMHUYECKHUX 3JI€MEHTOB
. U. MenneneeBa. CTpoeHue aToma.

[lepBbpie TOMBITKU KIAacCU(PUKAUU XUMUYECKHX 3JeMeHTOB. lloHATHE O rpymnmax CXOJHBIX
3JIEMEHTOB (ILEJOYHbIE U IIEJIOYHO3EMENIbHbIE METAJUIbl, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpble 00pa3yroT am(poTepHble OKCHAbI U Tuapokcunsl. [lepuonuueckuii 3akoH. Ilepuonnyeckas
cucteMa xumuueckux anemeHToB J[. M. Menneneea. KopoTkonepuogHas ¥ JJIMHHOIIEPUOAHAS
dbopmsl [lepuonnyeckoii cuctemsl xumudeckux anementos J[. 1. MenneneeBa. [leproasl U rpymmsl.
@u3NUeCcKUil CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U IPYHIbI 3N1eMeHTa. CTpOEHUE aTOMOB.
CocraB atoMmHbIX siep. M3oTomnel. DnekTpoHsl. CTpoeHHE 3IEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20
XUMHuYeckux anemeHToB llepmomanueckorr cucremsl J[. 1.  Mengeneesa. XapakrepucTuka
XUMHUUYECKOTO 2JJIEMEHTa 10 ero mnoJjoxkeHutro B Ilepuommueckon cucreme [l M. Menneneesa.
3aKOHOMEPHOCTH M3MEHEHHsI paguyca aTOMOB XUMHUYECKHX OJJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TpymnmaM M mepuojaaMm. 3HadueHwe [lepmoanueckoro 3akoHa U
[lepuoanueckoil cucTeMbl XHMHYECKHMX OJJIEMEHTOB JMJid pa3BUTUS Haykd W npaktuku. /[ W.
MenneneeB — yd€HbI M TpakJaHUH. XUMUYECKasl CBs3b. KoBaneHTHas (MOJspHAs U HENOJISpHAasi)
CBSI3b.

Tema 9. Xumnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIUM.

DNEeKTPOOTPULIATENILHOCTh XUMHUYECKUX 3JIeMeHTOB. MoHHas cBs3b. (CTeNneHb OKHUCIIECHHUS.
OKHCIIUTENBbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl OKUCIEHUS! U BOCCTaHOBIEHUSA. OKUCIUTENN
Y BOCCTAaHOBUTEIH.

XUMHYECKUN OKCIIEPUMEHT: HU3y4eHHE OOpaslloB BEIIeCTB METANIOB W HEMETAJUIOB;
B3aMMOJICIICTBUE THUJAPOKCUIA LIMHKA C pacTBOpaMU KHUCIOT U IIEJIOYeH; MpPOBEJIEHUE OMbITOB,
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WUIIOCTPUPYIOIIMX TMPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUui (FOpeHue, peaxkuu
pa3NioKEeHUs1, COCIMHEHHUS ).

MexnpenameTHble CBSI3U

Peanuzanus MeXNpeIMEeTHBIX CBA3EH NMPHU U3YYEHUH XUMUH B 8 KJlacce OCYILECTBIIACTCS Yepe3
HCIO0JIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHbIX TIOHSTUH, TaK W TOHATUH, SBISAIOLIUXCS
CUCTEMHBIMU JJIi OTHEJIbHBIX IPEAMETOB ECTECTBEHHO-HAy4HOro Lukiaa. OOlme ecTecTBEHHO-
HAyYHbIC TOHATHSA: HAy4HBIA (DaKT, THIOTE3a, TEOPHs, 3aKOH, aHAIM3, CHHTE3, KJIACCH(HKAINA,
MEPUOIUYHOCTb, HAOIIOAEHHUE, OSKCIEPUMEHT, MOJEIUPOBAHUE, H3MEpPEHHE, MOJIeNb, SBJICHHUE.
®duznka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIUJA, U30TOIbI, PaJIUOAKTUBHOCTD,
MOJIEKYJIa, JEKTPUYECKUN 3apsj, BEHIECTBO, TeJO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, ras,
¢u3nueckue BEIMYMHBI, €IWHULBI HW3MEpPEHUs, KOCMOC, IIaHeTbl, 3BE3abl, ConHue. buosorus:
dboTocunTes, npixanue, ouochepa. ['eorpadus: atmocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI,
II0JIE3HbIE UCKOTIaeMbI€, TOTUINBO, BOJIHBIE PECYPCHI.

9 KJIACC

Pazgea 1. BemecTBo M XMMHYECKasl peaKkuus

IloBTOpEeHuUe U yriyd/eHne 3HaHUIT OCHOBHBIX pa3ienoB Kypca 8 kiaacca.llepuoandeckuit
3akoH. [lepumoanueckas cucrema xumuyeckux siaeMmeHTOB [. M. MenzaeneeBa. CTpoeHue aToMOB.
3aKOHOMEPHOCTH B M3MEHEHHMU CBOMCTB XMMHUYECKHX JIEMEHTOB NEpPBBIX TPEX MEpPUOJIOB, Kalus,
KaJbIUsl ¥ UX COETUHEHUI B COOTBETCTBUU C IOJIOKEHHEM 3ieMeHTOB B [lepronuueckoil cucreme u
cTpoeHueM ux aToMoB. CTpoeHHe BellecTBa: BHJbI XUMHUYECKOW CBSI3U. THUMBI KPUCTATUITMUECKUX
pPEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PEMIETKH M BHJIA XUMUYECKON
cBsa3u. Knaccudukanuss u  HOMEHKIaTypa HEOPraHWYECKHMX BEIIeCTB (MEXKIyHapoJaHas H
TpuBUaANbHas). XHMHYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCA K Pa3IMYHBIM  KjaccaMm
HEOPraHUYECKUX COCAMHEHUI, TeHeTHYecKas CBSI3b HEOPraHUYECKUX BEILECTB.

Tema 1. OcHOBHbIE 3AKOHOMEPHOCTH XMMUYECKUX PeaKuil.

Knaccudukamuss XuMUYECKHMX pPEaKIHU MO pa3iuyHbIM MpU3HAKaMm (IO YHMCIYy M COCTaBY
YYacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIUIOBOMY 3(PQEeKTy, M0 U3MEHEHUIO CTENEeHEeW OKUCICHUS
XMUMHUYECKUX 3JIEMEHTOB, TI0 OOpaTUMOCTH, MO YYaCTHIO KaTaiu3aropa). JDK30- U SHAOTEPMUYECKHE
peaknuu, TepMoxuMuyeckue ypaBHeHus. [loHsTHEe 0 ckopocTH xumuueckod peakuuu. [lonstue 00
o0paTUMbIX U HEOOPATUMBIX XUMHYECKUX peakuusax. [IoHATHE O TOMOIEHHBIX M T'€TepOTEeHHBIX
peakuusix. [loHsarue o XxuMuU4eckoM paBHOBecHH. DaKTOPHI, BIUSIONIME HA CKOPOCTb XUMHUYECKOM
peakuuu M TOJOXKEHUE XUMHUYECKOro paBHOBecHsA. OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUH,
AIIEKTPOHHBIA 0alaHC OKHUCIUTENIbHO-BOCCTAHOBUTENbHOM peakiuu. CocTaBieHHe YypaBHEHUUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI C HUCIOJIb30BAHUEM METO/Ia SJIEKTPOHHOTro OanaHca.

Tema 2. JjekTpoMTHYECKAS JUCCONUANUA. XMMUYECKHE PeaKIMU B PACTBOPaXx.

Teopust 3IEKTPOJUTUUECKONW NUCCOLMALMU. DJIEKTPOJMUTHI U HEANIEKTPOJIuThl. KaTtuousl,
aHUOHBI. MeXaHu3M AMCCOLMAIMN BEUIECTB C Pa3NMYHBIMU BUAAMH XUMHUYECKOUW cBs3H. CTeneHb
muccouuanuu. CunpHble U crnabble 3eKTpouThl. Peakunu MOHHOTO OOMeHa. YCIOBHS MPOTEKAHUS
peakiuit HOHHOTo 0OMeHa, MOJIHBIE ¥ COKpAIllEHHbIE HOHHBIE YpaBHEHUs peakiuii. CBOHCTBA KHUCIIOT,
OCHOBAaHUUN M COJIEH B CBETE IMpPEICTaBICHUM 00 >IEKTPOIUTHYECKON aucconuanuu. KadecTBeHHbIe
peakiuu Ha HOHBL [loHSITHE O TUAPONIN3E COMEH.

IIpakTnueckas padora Nel «PemeHne 3KCepUMEHTAJNBHBIX 32124 10 TeMe «CBOHCTBA
KHCJI0T, OCHOBAHHWi, COJIed KaK JJIEKTPOJIHTOB» XMMUYECKMM DKCIIEPUMEHT: O3HAKOMIICHHE C
MOJEISAMH KPUCTAJUIMUECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETaIOB
(rpadura u anmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATPHs); UCCIEAOBAHUE 3aBHCUMOCTH CKOPOCTH
XMUMUYECKON peakUuu OT BO3ACHUCTBUS Pa3IUUHBIX (DAKTOPOB; UCCIEIOBAHHME IEKTPONPOBOJHOCTU
pPacTBOPOB BEIIECTB, MpOLlecca TUCCOLMALUN KUCIIOT, LieoYei U cosielt (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEpHAIIOB); IPOBEJCHUE OIBITOB, WUIIOCTPUPYIOUINX MPHU3HAKK TMPOTEKAHUS pEeaKLUuit
HOHHOTO oOMeHa (oOpa3oBaHHME OCaJKa, BbIJEIEHHE Ta3a, oOpa3oBaHWE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKUUN (FOPEHHE, DPEAKIHU
pa3ioKeHus, COEANHEHN); PAaclO3HAaBAaHUE HEOPraHMYECKHUX BEIIECTB C MOMOIIBI0 KauyECTBEHHBIX
peaxkiuii Ha MOHBI; PELIEHNE IKCIIEPUMEHTANIbHBIX 3a1a4. Pazaen 2. Hemera/uibl M MX coeIUHEHUSA

Tema 3. O6mas xapakTepucTHKA XUMUYecKHX 3j1eMeHTOB VIIA-rpynnsbl. I'ajiorensl.

OOmiast xapakTepucTUKa rajgoreHoB. OcoOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTEICHH
okucnenus. CtpoeHue M (pu3HyYecKHe CBOMCTBA MPOCTHIX BELIECTB — TaJOTCHOB. XHUMHYECKUE




CBOMCTBA Ha IpuMepe Xxjopa (B3aUMOJECHWCTBUE C MeTallJlaMH, HEMETAUIaMM, IIEJI0YaMH).
Xiopoojopon. CosstHas

KHCJIOTAa, XMMHMUYECKUE CBOICTBA, INOJIyu€HUE, IpuMeHeHue. [leficTBue Xjopa M XJIOpPOBOJOpOJa Ha
OpraHu3M 4YejioBeKa. BakHelne XJI0puibl U UX HaX0XKACHUE B IIPUPOJIE.

IIpakTnueckas padora Ne 2 «IlosryuyeHue coJIsiHOI KHCJIOTHI, H3yYeHUEe eé CBOMCTBY.

Tema 4. O0mas XxapakTepUCTHKAa XMMH4YeCKHX 3jeMeHTOB VIA-rpynnbl. Cepa u eé
coennHeHus.O0mas xapakrepuctuka 3ieMeHTOB VIA-rpynmel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTereHu okucaeHus. CTpoeHne u (U3NIeCKrue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa
U cepbl. AJUIOTPOIIHBIE MOJU(PHUKALMU KUCIOPOJIa U cepbl. XUMHUYECKHE cBOMcTBa cepbl. CepoBOoA0OpoOL,
CTpOCHHE, (PHU3MYECKHEe W XHMHUYECKHe CBOWCTBA. OKCHABI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX
okcuioB. CepHasi KuCJOTa, (PU3NYECKUE U XMMUYECKHE CBOMCTBa (00IIMe Kak MpeACcTaBUTENs Kiacca
KHUCIIOT U crenuduyeckre). XUMUYECKHE peakluu, JIekKallue B OCHOBE IMPOMBIIIJIEHHOTO cliocoba
MOJTy4eHUs CepHOM KHCIOTHL. [Ipumenenue. Coyim CepHOM KHCIOTHI, KaueCTBEHHAs peakius Ha
cynbdpar-uoH. Haxoxnenue ceppl M €€ COeOUHEHMM B mpupoe. XHUMHUYECKOE 3arpsi3HEHUE
OKpY)KaIoIllel Cpe/ibl COENMHEHUSMU cepbl (KUCIOTHBIE TOXKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB),
CHOCOOBI €ro NpeJ0TBPAILECHHUS.

Tema 5. O6mas xapakTepucTHKAa XMMHYECKHX 3J1eMeHTOB VA-rpynnbl. A30T, ¢pocdop u ux
coeMHEeHUsl.

O6mras xapaktepucTuka 37eMeHTOB VA-rpymimbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbBIC
CTETIeHH OKHUCJIEHMs. A30T, pacHpoCTpaHEeHUE B NpUpoJie, (U3UUYECKHE U XMMHUYECKHE CBOICTBA.
KpyrosopoT asora B mpupojae. AMMuak, ero (u3MYecKue M XHMUYECKHE CBOMCTBA, MOJyYEHHE U
npuMmeHenre. Coau aMMOHUS, UX (U3NYECKHE U XMMHYECKHE CBOICTBa, mpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHbI aMMOHMSI. A30THas KUCJIOTa, €€ moyiyueHue, (pu3nueckue U XHUMHUYECKHue CBOMCTBA
(oOmme Kak TpenCTaBHTENs Kiacca KHCIOT U crnenududeckue). Mcmoap30BaHne HUTPATOB U COJICH
aMMOHHMSI B KauyeCTBE MUHEPAJbHBIX YyNOOpeHHMH. XHWMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpembl
COEIMHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arpsI3BHEHUE BO3/lyXa, TOYBBI U BOJIOEMOB).

IIpakTuyeckas padora Ne3. «IlonyyeHue ammMuaka, u3yuyeHue ero CBOiMcTB»

docdop, amtorponubie Mmogudukanun Gocdopa, puznueckre u XuMUIecKue cBocTBa. OKCu
docdhopa(V) u pochopnas kucnoTa, pu3NUECKre U XUMUUYECKUE CBOMCTBA, MoaydeHue. Vcnonp3oBanue
docdaroB B kKauecTBe MHUHEpaIbHBIX ynoOpenuii. OOmias xapakTepucTUKa 3JeMeHTOB [V A-rpynmsi.
Oco0eHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe CTEIICHH OKUCIICHHUSL.

Tema 6. O0mas XapakTepUCTHKA XHMHYECKHX 3jeMeHTOB |VA-rpynnbl. Yriepoa u
KpeMHMI M MX COeMHeHUs.YTIIepoJ, aJUIOTPOINHbIE MOAU(UKALNK, PAacpPOCTPAaHEHUE B IPHUPO/IE,
¢busznueckue M XuMHueckue cBoicTtBa. Ancopb6ius. KpyrosopoT yriepona B mpupoae. OKcuabl
yriaepoaa, Ux (QU3MYECKHe M XUMHUYECKHE CBOWCTBA, ACWCTBHE HAa >KMBBIE OpPraHU3MbI, MOJIy4CHHUE
U IpUMEHEHHEe. OKOJOrMueckue mpoOiieMbl, cBs3aHHble ¢ okcuaoMm yraepona(lV); rumortesa
rJ100aTbHOTO0 TOTEIJICHUSI KJIMMaTa; MapHUKOBBIM d(dekT. YroiapHas KUcIoTa U €€ CONH, HX
¢buznueckue U XuMUYECKHE CBOMCTBa, MOJlydyeHHe U mpuMeHeHne. KauecTBeHHas peakius Ha KapOoHaT-
noHsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIINIEHHOCTH U CETbCKOM XO3SHCTBE.

IpakTuueckas padora Ned. «Ilosrydyenue yriekucsioro raza. KayecreeHnasi peaknusi Ha
KapO0OHAT-UOHBD).

IlepBoHayanbHbIe TOHATUS 00 OPraHMYECKUX BEIECTBAaX KaK O COCAMHEHUSX yriiepoa (MeTaH,
9TaH, 3TUJICH, AlleTUJIEH, 3TAHOJ, TNIMIEPUH, YKCYCHas KUciIoTa). X cOCTaB U XMMHUYECKOE CTPOEHHE.
[TonsiTue 0 GMOJIOTHYECKH BAaXKHBIX BELIECTBAX: XKUpaxX, OeJKaX, yrieBoJaXx — M UX POJH B JKU3HU
4eloBeKka. MarepuallbHOE €JUHCTBO OPraHUYECKUMX M HEOPraHM4eCKHX coeAuHeHHH. Kpemuwii, ero
¢u3nyeckue U XMMHUYECKHE CBOMCTBA, MOJydyeHHe U npuMeHeHne. CoeMHEHUs] KPeMHUs B IPUPOJE.
OO6mue mnpencraBiaeHus o6 oxcuae KpeMHus(IV) wu  kpemHueBoit kucnore. CHIMKaThl, HUX
UCIOJb30BaHUE B OBITY, MEIUIIMHE, NPOMBIIUICHHOCTH. BakHelline CTpouTedbHblE MaTepHabl:
KepaMHKa, CTEeKJIO, LIeMEeHT, OeToH, kene300eToH. IIpoGrembl 6e30MacHOrO0  MCIOJIB30BaHUS
CTPOUTENIBHBIX MAaTEPHUAJIOB B IOBCEAHEBHOM KHU3HU.

IIpakTnueckas padora NeS «Pemenne 3kcnnepuMeHTANbHBIX 3a1a4 110 Teme «Hemerannbn).

XUMUYECKUH SKCIEPUMEHT: M3ydeHHe 00pa3lioB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOM
KUCJIOTBI; TPOBEJCHHE KAueCTBEHHBIX PEAKUMH Ha XJIOPUA-UOHBI W HAOMIOACHUE MPHU3HAKOB HX
MPOTEKAHMSI; OIBITHI, OTpaXKaloUue (HU3NIECKre U XUMHUUECKUE CBOMCTBA raJIOTEHOB M UX COEIMHEHHH
(BO3MOKHO MCTIOJB30BAHUE BUCOMATEPHAIIOB); O3HAKOMIIEHHE C 00pa3IiaMu XJIOPUIOB (TAJIOTCHHIOB);



03HAaKOMJIEHHE C 00pa3liamMu cepbl U €€ COeAMHEHUSIMU (BO3MOKHO MCIOJIB30BAHUE BUIEOMATEPUATIOB);
HabmroieHue nporecca oOyrJiMBaHUSI caxapa IMoj JACUCTBHEM KOHIICHTPUPOBAHHOW CEPHON KHCIIOTHI,
U3yYeHHE XMMHUYECKHX CBOWMCTB Pa30aBICHHOM CEPHOM KHCIOTHI, IPOBEACHUE KAUE€CTBEHHOW peaKiMu
Ha cynb(daT-uoH U HaONIOIEHUE MTPU3HAKa €€ MPOTEKaHMsI; 03HAKOMJICHHE ¢ (PU3UYECKUMH CBOWCTBAMU
a3zoTa, Gochopa 1 X COeTMHECHHI (BO3ZMOKHO UCIIOIB30BAHUE BUICOMATEPHUAIIOB), 00Opa3iaMu a30THBIX
u (dochopHbIX ynoOpeHui; moisydyenue, coOupaHue, pacro3HaBaHWE M U3YyYCHHE CBOMCTB aMMHAKa;
MPOBEJCHUE KAYECTBEHHBIX pPEaKIUi Ha MOH aMMOHHS M (ocharT-uOH W HM3y4YEHHUE TPU3HAKOB HUX
IIPOTEKAHUS, B3aUMOJEHCTBUE KOHLEHTPUPOBAHHON a30THOM KHUCIOTBI C MEIbI0 (BO3MOYKHO
HCII0JIb30BAHNE BHICOMATEPUAIIOB); U3yUEHUE MOJICICH KPHCTAUIMYSCKUX PEMIETOK aiMasa, rpadwura,
¢dymiepeHa; 03HAKOMIICHUE C TIPOIECCOM aICOPOIMU PACTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YTIIEM
U YCTPOWCTBOM TPOTHMBOTA3a; TMOJydeHUE, COOMpaHHME, paclo3HABaHUE U U3YYCHHE CBOWCTB
YTJIEKHUCIIOTO Ta3a; MPOBEJACHUE KAYeCTBEHHBIX PEAKIIMH Ha KapOOHAT- M CHJIMKAT-UOHBI U U3YYCHUE
MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHUE C MPOIYKIHEH CHJIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMe «BakHelme HeMeTauTbl B UX COSTUHEHUS.

Pazgen 3. MeTasuibl M UX COeTUHEHUS

Tema 7. O01Me cBOMCTBA METAJIOB.

OO6mrast XapaKTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUH UX TOJIOKEHUS B
[Tepuonnueckoit cucreme xummudeckux anemeHtoB . M. MenneneeBa u crpoenust atomoB. CTpoeHue
MeTaJUI0B. MeTaimnyeckas CBA3b U METAUTNYECKass KPUCTAIUIMUECKAsT PEMIETKA. DIEKTPOXUMUICCKU N
psAn HanpsDKeHUH MeTamioB. DU3MYECKHE W XUMHUYECKHE CBOMCTBA MeTayuioB. OOmme crocoObl
noxydeHus: MetayioB. [loHATHE O KOPPO3UM METAILIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HUH.
Crnassl (cTanb, Yyr'yH, JIOPAIIOMUHHM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MIPOMBIIIJIEHHOCTH.

Tema 8. BaskHelinme MeTallIbI H X COSAMHEHUS.

[Ilenounble MeTambl: noyoxeHue B Ilepuoandecko cucteMe Xxumudeckux snemeHtoB /. U.
MeneneeBa; cTpoeHHE UX aTOMOB; HAXO0XJEHHE B mpupoje. Ouznueckre U XMMHUYECKHE CBOWCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUABI U TUAPOKCHUIBI HATpUs U Kanus. [IpumMeHeHHe MIeN0vHbIX
METAJUIOB M MX coenuHeHuid. ll[enoyHo3eMenbHple METAIbl MarHuii M KalbIUM: MOJIOKEHHE B
[lepuonuueckort cucreme xumuueckux osieMeHToB J[. WM. MenaeneeBa; CTpoeHHME HX AaTOMOB;
HaxoXxJeHue B mpupoje. dusznueckne M XUMUYECKHE CBOWCTBA MarHus M KajblMs. Baxkheinmme
COeIMHEHUS Kanblusl (OKCH, THIPOKCH, cOJH). JKECTKOCTh BOJABI U CIIOCOOBI €€ yCTpaHEHUS.

IpakTuyeckas padora Ne6 «KecTKOCTb BOJAbI U METOAbI €€ YCTPAHEHUS».

AmomuHuil: nonoxxkenue B Ilepuogmyeckoil cucreme xumuueckux snaemeHToB 1. U.
MenpaeneeBa; CTpO€HHME aTOMa; HaxokJAeHHe B npupoae. dusmyeckne M XUMUYECKHE CBOWCTBA
amoMuHus. AMQOTepHble CBONWCTBA OKCHAA M THAPOKCHIA altoMuHusA. JKene3o: mojoxeHHe B
[Tepuoanueckoit cucreme xumuueckux 3memeHToB [[. Y. MenneneeBa; cTpoeHHUE aTOMa; HAaX0XKICHUE
B npupojie. Pusnveckre U XUMUYECKUE CBOMCTBA xkene3a. OKCuabl, TUApOKcUuabl u comu xenesa(ll) u
xene3a(Ill), ux cocras, CBOICTBA U MOTyYEHHE.

IIpakTuyeckas padora Ne7 «PemieHne 3kcnepuMeHTANbHBIX 32124 110 TeMe «MeTanib»

XUMUYECKUI OKCHEPUMEHT: O3HAaKOMJICHHE C o00pa3llaMM METaUIOB U CIUIaBOB, HX
(Gbu3MYECKUMU CBOWCTBAMU; M3yYCHHE PE3YyJIbTATOB KOPPO3UH METAIIOB (BO3MOXKHO HCIOJH30BaHUE
BHJICOMATEPHUAIIOB), 0COOEHHOCTEH B3aMMOJCHCTBHS OKCHJIA KaJbI[Us M HATPUS C BOAON (BO3MOKHO
WCIIOJb30BAHUE BHJIEOMATEPHANIOB); HCCIEAOBAaHUE CBOMCTB JKECTKOM BOJbI; MpoLEcca TOPEHUs
kKennesa B KHCIOpojae (BO3MOXKHO HCIHONB30BaHUE BHAEOMATEPUANIOB); TMPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX peaklMii Ha WOHBI (MarHus, KaibllHs, aloMUHUA, IUHKA, kene3a(ll) u xemesa(lll),
meau(Il)); HabmoneHue M omMHMcaHHWE MPOIIECCOB OKPAIIMBAHUS IMJIAMEHM HOHAMHU HATpUs, Kalus U
KampIusl (BO3MOYKHO HCIOJB30BaHUE BHUAEOMATEPUANIOB); HCCIeA0BaHHEe aM(POTEPHBIX CBOWCTB
TUAPOKCHIA AIOMUHUS W THAPOKCHJA IIHMHKA; PEHICHUE HSKCHEPUMEHTAIbHBIX 3a/Jady MO0 TeMe
«Baxueimue MeTaibl U X coeAMHeHus». Pasnen 4. Xumus U okpy:xamomas cpeaa

Tema 9. BemecTBa 1 MaTepuaJibl B )KU3HHU YeJI0BEKA.

Hosble maTtepuansl U TexHoJioruu. BemiecTBa 1 MaTepualnbl B IOBCEAHEBHOM KU3HU YEJIOBEKA.
Xumust u 310poBbe. besonacHoe MCHONB30BaHUE BEIIECTB M XMMUYECKUX peakuuil B ObiTy. IlepBas
MOMOIIb MPU XUMHYECKUX OXOrax | oTpaBieHUsiX. OCHOBBI HKOJOTMYECKOH TIPaMOTHOCTH.
XUMHUYECKOE 3arpsi3HEHUE OKpYKaroulel cpebl (MpeesibHas JOMyCTUMask KOHLIEHTPAIUs BEIeCTB —
[TAK). Ponp XxuMHuM B pelIeHUM SKOJIOTHYECKUX MpobOsem. [IpuponHble HCTOUHUKHU YIIIEBOJOPOIOB
(yrone, mpuUpoIHBINA Ta3, HEPTH), MPOIYKTH UX MEPEPAOOTKU, UX POIb B OBITY U MPOMBIIUICHHOCTH.



XUMUYECKUN OKCIIEPUMEHT: U3ydeHHe oOpa3loB MaTepHalioB (CTEKJIO, CIUIaBBl METaJIOB,
MOJIMMEPHBIE MAaTEPUAIIbI).
Me:knpeaMeTHbIe CBSI3H
Peanuzanus MeXIpeIMETHBIX CBSA3EH MPHU N3Y4EHUH XUMHH B 9 Kilacce OCYILECTBIISICTCS Yepes
WCTOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK W TOHATUH, SBISTFOIIUXCS
CHCTEMHBIMU ISl OTJIENBHBIX IPEAMETOB E€CTECTBEHHO-HAYYHOTO HWKiIa. OOImme ecTecTBEeHHO-
Hay4HbIE TOHITHSA: HAy4HBIH (DaKT, THIOTe3a, 3aKOH, TEOPHS, AHAJIHM3, CHUHTE3, KIACCHU(pHUKAIHA,
NEPUOJNYHOCTh, HAONIOACHUE, OKCIIEPUMEHT, MOJEIUPOBAaHUE, H3MEpEHHe, MOJIENb, SBICHHE,
MAPHUKOBBINA APQEKT, TEXHOJIOTHUS, MaTepuasibl. GU3MKa: MaTEePHsl, aTOM, dJIEKTPOH, TPOTOH, HEHTPOH,
WOH, HYKIHJ, HW30TOIBL, PaJIdOAKTUBHOCTh, MOJIEKYNa, OIIEKTPUYECKHNA 3apsl, TPOBOJIHUKH,
MOJTyITPOBOIHUKH, JUAIIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, Telo, OOBEM, arperatHoe COCTOSTHHE
BEIIECTBA, Ta3, pacTBOP, paCTBOPUMOCTh, KpUCTAJUITMYECKAass peEIIETKa, CIUIaBbl, (U3UIECKUE
BEJIMYUHBI, €ANHUIIBI U3MEPEHNUS, KOCMUYECKOE IPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, ComHile. buomorus:
¢doTocuHTE3, JbBIXaHHe, Ouocdepa, HSKOCUCTEMA, MHUHEpAIbHbIE YIOOpEHUS, MHUKPOIJIEMEHTHI,
MaKpOdJIEMEHTHI, MMATaTeNbHBIE BemecTBa. [ eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE
MOPO/IBI, TIOJIE3HBIE UCKOTIAEMBbIE, TOTUTMBO, BOJAHBIE PECYPCHI.
2. Inanupyemsble pe3yJibTaThl OCBOCHHS YUeOHOT0 MpeaMeTa
N3yuenne xumum B 8-9 Kiacce HampaBlieHO Ha JOCTIDKCHHE OOYYarOIIMMUCS
JMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX PE3YJIbTATOB OCBOSHHSI y4eOHOTO MpeIMeTa.
JIMYHOCTHBLIE PE3YJIbTATBI
JIMgHOCTHBIE  pe3yNbTaThl OCBOCHHUS IPOTPaMMBl OCHOBHOTO o00mero oOpa3oBaHUs
JTOCTUTAIOTCS B XOA€ OOyYeHUS XUMHH B €IWHCTBE y4eOHOW W BOCIHTATEIEHOW JEATEILHOCTH
Opranuzanyd B COOTBETCTBMU C TPAJAULMOHHBIMU POCCHMCKHUMH COIMOKYJIBTYPHBIMH M JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSAMH, NPUHATHIMA B OOIIECTBE NpaBUJIaMU M HOPMaMHu T[OBEICHUS W
CIOCOOCTBYIOT IIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLIMATTU3ALUHU O0yUaIOIINXCS.
JIM4HOCTHBIE PE3YyNbTAThl OTPAKAIOT CHOPMUPOBAHHOCTD, B TOM YHUCIIE B YACTHU:
[TaTproTH4YecKOro BOCIIUTAHUS
1) LIEeHHOCTHOTO OTHOUIEHHSI K OTE€YECTBEHHOMY KYJIbTYpHOMY, HCTOPHYECKOMY H
HAayYHOMY HACJIEUIO, TOHUMAaHUs 3HAUEHUS XMMHYECKOW HAayKH B KU3HU COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BJaETh JOCTOBEpHON HHOpMalLMEld O NEPeNOBBIX JOCTHIKEHUAX M OTKPBITHUAX
MHPOBON M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U
00I1IeCTBA;
I'paxnanckoro BOCIUTaHUS
2) mpencTaBJIeHHS O COLMANBbHBIX HOPMax U MpaBUiaX MEKINYHOCTHBIX OTHOILIEHUH B
KOJUIEKTHBE, KOMMYHHUKATUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO  MOJIE3HOW,  y4eOHO-
HCCIIeIOBATENIbCKOM, TBOPYECKOHW M JPYrUX BHIAX AEATEIbHOCTH; TOTOBHOCTHM K Pa3HOOOpa3HOM
COBMECTHOM JIESITEIIbBHOCTH TpPHU BBIMOJIHEHUHM YYE€OHBIX, IMO3HABATEIbHBIX 3a7a4, BBINOJIHEHUU
XMUMHUYECKUX SKCIIEPUMEHTOB, CO3/IaHUU Y4E€OHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIOHHUMAHHIO U
B3aMMOIIOMOIIM B MPOLIeCcCe ITON yueOHOU JesITeNbHOCTH; TOTOBHOCTH OLIEHUBATH CBOE MOBEJECHUE U
MOCTYIIKA CBOMX TOBApUIICH C MO3UIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C Y4ETOM OCO3HAHUS
MOCJIEJICTBUI MOCTYIIKOB;
LleHHOCTH HayYHOTO IO3HAHUS
3) MHMpOBO33pEHUYECKUX TMPEACTaBICHUI O BeElIECTBE M XHUMHMYECKOH peakuuy,
COOTBETCTBYIOLIIUX COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKd M COCTABJIAIOUIMX OCHOBY JUIS
MOHMMAHUs CYIIHOCTH HAy4YHON KapTHHBI MHpPa; MPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHS MIPUPOJIbI, B3aUMOCBA3SIX YeIOBEKa C MPUPOJIHON Cpefoil, 0 pojau XMMHUU B TIO3HAHUM 3TUX
3aKOHOMEPHOCTEN;
4) mo3HaBaTEeNbHBIX MOTHBOB, HAIIPABJICHHBIX HAa MOJYyYeHNUE HOBBIX 3HAHHUN 110 XHMUH,
HEOOXOAUMBIX JUIs 00BSICHEHUSI HAOII0JTaeMbIX TIPOLIECCOB U SBJICHUIA;
5) mo3HaBaTeNbHOW, MH(POPMALMOHHOW M YHMTATENbCKOM KYyIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOW PabOThl ¢ yUeOHBIMH TEKCTaMM, CIIPABOYHON JIMTEPaTypOil, JOCTYIHBIMU
TEXHUYECKUMH CPeICTBAaMH UH(OPMAIIHOHHBIX TEXHOJIOTHIA;
6) uHTepeca K 00y4EeHHUIO U MO3HAHUIO, TF0003HATEILHOCTH, TOTOBHOCTH M CIOCOOHOCTH K
camo00pa30BaHuIO, IPOEKTHON M UCCIIEAOBATEIBCKOM NEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJICHHOCTU M YPOBHS 00yUeHHsI B JAJIbHEHIIEM;



dopmMupoBaHUs KyJIbTYPHI 3J0POBbS

7) oCO3HaHMsI LIEHHOCTHM JKU3HH, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10pPOBBIO,
YCTaHOBKH Ha 3JI0POBBIA 00pa3 >KU3HHU, OCO3HAHUS TOCIEICTBUNA M HETPHUITHS BPEAHBIX MPHUBBIUCK
(ynoTpeOyieHusT  amKOTOJs, HAPKOTUKOB, KYpPEHHUs), HEOOXOJUMOCTH COONIOACHUS  IMPaBHII
0€30IMacHOCTH P OOpAICHAH ¢ XUMHYECKUMH BEIICCTBAMHY B OBITY U PealibHOM JKU3HH,

TpynoBoro BocnuTaHus

8) uHTEepeca K NMPaKTUYECKOMY U3y4EHMIO Mpoeccuil U TpyJa pa3InyHOro poja, yBaKEHUE K
TPyLy pe3yJibTaraM TPYIOBOW ICSATEIHHOCTH, B TOM YHMCJIE Ha OCHOBE MPUMEHEHUS MPEAMETHBIX
3HAHWI 110 XHMHH, OCO3HAHHOTO BHIOOpA WHAMBUIYAILHON TPACKTOPHH TPOIOJDKECHUS 00pa30BaHus C
y4€TOM JIMYHOCTHBIX HWHTEPECOB H CIHOCOOHOCTH K XUMHUHU, OOIIECCTBEHHBIX WHTEPECOB U
MOTpeOHOCTEH; YCIIEIIHON

npoheCcCHOHANBHOM  NIEATETPHOCTH MW PAa3BUTHUA HEOOXOIUMBIX YMEHUH; TOTOBHOCTH
a/1IalITUPOBAThCS B MPO(PECCHOHANBHON Cpefie;

DKOJIOTHYECKOTO BOCTTUTAHUS

9) 9KOJOrMYECKH 11e1eCO00pa3HOro OTHOILIEHUS K MPUPOJE KaK MCTOYHMKY KHU3HHM Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHMMaHUS IIEHHOCTH 3JI0POBOTO M Oe30macHOro oOpasa >KHU3HH,
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3NYECKOMY M MCUXUYECKOMY 370POBbIO, OCO3HAHUS
IIEHHOCTH COOJIIOJICHUsI TIpaBUJI OE30TIaCHOTO TOBEJEHHUS IMPU padOTe C BEMIECTBAMHU, a TaKKe B
CUTYaIHX, YTPOKAIOITUX 370POBBIO M KU3HH JIIOJICH;

10) cnocoOHOCTH TPHMEHSATH 3HAHHS, IOJyJdaeMble TPH HM3YyYCHUH XUMUHU, JUIS
penieHus 3aa4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOTHON CPENOM, MOBBIIIEHUS YPOBHS SKOJIOTHYECKON
KyJIbTYpbI, OCOZHAHUS

rJ100aTBFHOTO XapaKTepa SKOJIOrMYECKUX Mpo0sieM U MyTell UX pelieHus MoCpeICTBOM METO0B
XUMHH; 11) 3KOJIOTHYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJACTBOBATHCA MM B IMO3HABATEJILHOM,
KOMMYHUKATUBHOM U COIIMAJILHOM MPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocrtaBe wMeranpeaMeTHBIX pe3ylIbTaTOB BBIACISIOT 3HAaYMMble i1 (HOPMUPOBAHUS
MHPOBO33pEHUS OOIleHAayYHbIE MOHATHS (3aKOH, TEOpHWs, MNPHUHLMUI, THUINOTe3a, (akKT, CUCTEMa,
MPOLIECC, FIKCIIEPUMEHT U Jp.), KOTOPbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YyUeOHBIX IpeaIMeTax
U TO3BOJISIIOT HAa OCHOBE 3HAHUU M3 STUX NPEIMETOB (POPMHUPOBATH MPEACTABICHHE O LEIOCTHOU
Hay4YHOU KapTHHE MUPA, U YHUBEPCAIbHbIE yueOHbIe AeiicTBUS (TO3HABATEIbHBIE, KOMMYHUKATUBHBIE,
pPEryIATUBHBIE), KOTOpbIE OO0ecneuynBaloT (OPMUPOBAHHME TOTOBHOCTH K CaMOCTOSITEIIBHOMY
IUTAHUPOBAHUIO M OCYILIECTBICHUIO YUeOHO 1eATeIbHOCTH.

MertanpeaMmeTHble pe3ylbTaThl OCBOEHHUS 00pa30BaTEIbHOW MPOrpaMMBbl [0 XUMUU
OTpaXkaroT OBJIa/ICHUE YHUBEPCATbHBIMU IT03HABATEIbHBIMU JCHCTBUSIMU, B TOM YHCIIE:

bazoBbIMU JOrMUeCKUMHU JEHCTBUSIMU 1) yMeHueM HCHONB30BATh  MPHUEMBI
JIOTUYECKOTO MBIIIICHUS TIPU OCBOCHUHU 3HAHUMN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSTUN (BBLIEISTD
WX XapakTepHble MpPHU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JAPYTUMH MOHSITHSIMH), HCIOJB30BaTh
MOHATHS U1 OOBSICHEHUS OTACNbHBIX (DAKTOB U SIBIICHUH; BBHIOMpPATh OCHOBAHUS M KPUTEPUU IS
KIacCU(UKAMU XUMUYECKHUX BELIECTB M XUMHUYECKHX pEaKlHi; YCTaHaBIMBATh MPUYUHHO-
CIIEICTBEHHBIE CBA3M MEXKIYy OOBEKTAaMU U3YyUEHUS; CTPOUTH JIOTUYECKUE PACCYKICHUS
(MHAYKTUBHBIC, TETYKTUBHBIE, TI0 AaHAJIOTHH); IEJIaTh BHIBOJIBI U 3aKIIOUEHUS;

2) yMeHHeM TMPUMEHATh B TIpollecce€ TO3HAHUS TOHATUA (TIpeIMEeTHble U
MeTanpeaMeTHbIE),

CUMBOJINYECKUE (3HAKOBBIE) MOJENHU, UCIOJb3yeMble B XUMHUH, MPEoOpPa3OBBIBATh IHPOKO
MpUMEHseMble B XHMHUU MOJICIbHBIE TMPEJCTaBICHUS — XUMHYECKHA 3HAK (CHMBOJ JJIEMEHTA),
XUMHueckas popmysa U ypaBHEHHE XMMHUYECKON PEaKIuu — MpPU PEIIeHUH yueOHO-TI03HAaBATEIbHBIX
3a/a4; ¢ y4€TOM JTHUX MOJEIBHBIX MPEACTAaBICHUI BBIABIATH U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKUA U3Y9aeMbIX 00BEKTOB— XMMUYECKUX BEIIECTB U XUMUUYECKUX PEAKIUI; BHISBISATH OOIIHe
3aKOHOMEPHOCTH, MPUYHMHHO-CIICJICTBEHHBIC CBS3M M TMPOTHBOPEYMS] B HU3Yy4aeMBIX Mpolleccax Hu
SBJICHUSAX; TpeJaraTh KPUTEPUU I BBISBICHHUS OJTUX 3aKOHOMEPHOCTEH U TPOTHUBOPEUHIA;
CaMOCTOSITENILHO BBIOMpATh CIOCOO pelieHus yueOHOM 3agaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BEIOUpaTh HanOoJee MOXOASMIINN C YIETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPUEB);

ba3zoBpiMU uCCIEN0BATEIBCKUMU ACHCTBUSAMHA
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3) yMEHHEM HCHOJb30BATH MOCTABJICHHBIE BOIMPOCHI B KAa4€CTBE MHCTPYMEHTA IMO3HAHUS, a
TaKK€ B KA4yeCTBE OCHOBBI s (OPMHUPOBAHMS THIOTE3Bl IO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CY)KACHUH; 4) TNpHOOpETeHHE OMbITa IO IUIAHUPOBAHHIO, OpraHu3alud U
MPOBEACHUIO YICHUYECKUX SKCIIEPUMEHTOB: YMEHUE HAOMI0IaTh 3a X0JJ0M MPOIecca, CAMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3yabTar, (opMyaupoBaTh o00O0OMmMEHHS W BBIBOABI 1O pe3yIbTaTaM
MIPOBEAEHHOTO OIIBITA, MCCIIEIOBAHMUS, COCTABIISATH OTUET O IPOJICIaHHON padoTe;

Pabotoii ¢ napopmarmeis

5) ymeHueM BBIOMpaTh, aHATU3UPOBATh U WHTEPIPETHUPOBATh UH(OPMAIHIO PA3THIHBIX
BUJIOB U (pOpM MpeaCTaBICHHS, OTYyIaeMyI0 U3 Pa3HbIX HCTOYHHUKOB (Hay4HO-TIOMYJIsIpHAs JINTepaTypa
XMMHUYECKOTO COJIEpXKaHus, CIpPaBOYHBIE TOCOOMS, pecypchl MHTepHETa); KPUTHYECKH OILEHHBATH
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

6) yMeHHeM TMPHUMEHSATh pa3IUYHBIE METOIBl M 3alpoChl TNPH IOWCKE H OTOOpe
WHGOpMAIIMA W  COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX Ui BBINOJHEHUS YYEOHBIX U
MO3HABATEIBHBIX 3a7ad OTpe-ACIEHHOTO TUMA; TMPUOOPETEHHE OmbITa B OONACTH HCIIOIB30BAHUS
MH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTHBHOTO HCIOJIH30BAHUS
Pa3IMYHBIX TMOMCKOBBIX CHCTEM; CaMOCTOSATENBHO BBIOMpATh ONTHMAJIBHYIO (OpPMY MNpPEICTABICHHS
WHGOpPMAIMY W WUTFOCTPHPOBATH PelIaeMble 3a/1aui HECTIOKHBIMU CXeMaMH, AHarpaMMaMu, IpYTUMHU
¢dbopmamu rpaduKu U UX KOMOUHAIUSAMU;

7) yMeHHEM UCIOJb30BaTh U aHAJIU3UPOBATH B Mpollecce yueOHOM U MCCIeI0BaTeNbCKOM
JEATeTbHOCTH WH(OPMAIMIO O BIMSHUU TPOMBIIUIEHHOCTH, CEIBCKOTO XO3SCTBA M TpPAHCIOpTa Ha
COCTOSIHME OKPYKAIOIIEH IPUPOJHON CPELbI;

YHHUBepcaTbHBIMA KOMMYHUKATUBHBIMH JACHCTBUSMH

8) yMeHmeMm 3amaBaTh BONPOCHl (B XOJ€ AMalioTa W/WIA AUCKYCCHH) IO CYIIECTBY
obcyxxaaemMoil TeMbl, GOpMYIUPOBATH CBOU NMPEATIOKEHNUS OTHOCUTENHLHO BBIOJHEHUS MPEASIOKEHHOM
3a/1a4u;

9) mnpuobOpeTeHHe OMNbITA NPE3CHTAUUU PE3YJIbTATOB BBIMIOJHEHUS XUMHUYECKOTO
AKCIIEpUMEHTa (J1Ta00paTOPHOTO OMBITA, JTAOOPATOPHON PabOTHI MO MCCIEAOBAHUIO CBOWMCTB BEIIECTB,
yaeOHoro npoekrta); 10) 3aMHTEpECOBaHHOCTH B COBMECTHOW CO CBEPCTHHUKAMH TO3HABAaTEIHLHOU M
UCCIIEIOBATENIbCKON JIEATEIIbHOCTH MPU PEHICHUH BO3HHUKAIOMIMX MPOOJieM Ha OCHOBE y4éra OOIIMX
MHTEPECOB M COTJacoBaHUA NO3ULIMNA (0OCYXJAeHHS, OOMEH MHEHUSIMU, «MO3TOBBIE LITYPMbI»,
KOOpJUHAIMS COBMECTHBIX ICHCTBHI, OmpeieNeHue KPUTEPHUEB IO OI[CHKE KauecTBa BBIMOJIHEHHOM
paboTHI U Ap.);

YHuBepcanbHbIMH PETYISATUBHBIMU IEHCTBUSIMU

11) ymeHueM CaMOCTOSITENIbHO OMNpPENeNsITh Ielu ACSITeIbHOCTH, IUIaHUPOBATh,
OCYILIECTBIISITH,

KOHTPOJHUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HaubOomnee 3¢h¢deKTUBHBIE CMOCOOBI pElIeHUS y4eOHBIX M TO3HABATENbHBIX 3334, CaMOCTOSTEILHO
COCTaBIISATh WM KOPPEKTHUPOBAThH IMPEAJIOKEHHBIA aIrOpUTM JEHCTBUIl MpPU BBITIOJHEHUU 3aJaHUM C
y4€TOM MOJY4YE€HUS HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX; OLEHUBATH
COOTBETCTBHUE MOIYYCHHOT'O Pe3yibTaTa 3asiBICHHOM 1IeIH;

12) ymMeHHeM HCHOJB30BaTh U AHAIM3UPOBATH KOHTEKCTHI, MpeljiaraeMble B YCIOBUU
3aJlaHUN.

I[MPEAMETHBIE PE3VYJIbTATBI

B cocraBe mpeaMeTHBIX pe3ylIbTaTOB 10 OCBOGHUIO  OO0S3aTENILHOTO  COJEpPXKaHMs,
YCTaHOBJICHHOTO JaHHOM NpuMepHOll paboueil mporpaMMoil, BBIIEISAIOT: OCBOCHHBIE 00YYaIOIIMMHUCS
Hay4HbI€ 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUM, crieudHruecKue s NpeIMeTHONH 06macTu «XUMHUsD»,
BUJBl JICATEIBHOCTH MO IIOJYdEHHIO HOBOI'O 3HAHUS, €ro HHTEpIpeTaluu, NpeoOpa3oBaHUIO U
MPUMEHEHHIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

[IpenmeTHbIe pe3ylbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y 0OYUAIOIIUXCS CASTYIOMNUX YMEHUH]:

8 KJIACC

1) packpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHSATHHA: aTOM, MOJIEKYJa, XUMUYECKUI
3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJTHOPOIHAS U HEOJIHOPOIHAS ), BaJIEHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHash M MOJIEKYJIspHas Macca, KOJIMYECTBO BEIEeCTBa, MOJb, MOJSIpHas Mmacca,
MaccoBasi 10JIA

XMMHUYECKOTO 3JIEMEHTA B COCAMHEHUH, MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb,
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ANIEKTPOOTPHUIIATEIILHOCT, CTEICHb OKHCICHUS, XHUMHYECKas pPEaKmus, KIaCCHU(PUKAIUS
peaKIuii: peakiuu COSANHEHUS, PEAKIIUN PA3JIOKECHUS, PEAKIIUU 3aMEIICHUS, PEaKIMi 0OMEHa, SK30- U
SHJIOTEPMHUUYCCKUE PEaKIUHU; TeIIoBoK 3(h(deKkT peakumu;, SAPO aToma, SICKTPOHHBIA CIOW aToMa,
aTOMHasi OpOWTalb, PAJAUYC aTOMa, XUMHYECKas CBs3b, MOJIAPHAS M HEMOJSPHAs KOBAJCHTHAS CBS3b,
WOHHAs CBsI3b, UOH, KATHOH, aHUOH, PAaCTBOP, MaccoBasi JI0JIs BellecTBa (IIPOLIEHTHAs KOHIIEHTpAIus) B
pacTBope;

2) WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHUX MOHATHH (cM. m. 1) u
MIPUMEHSTH 3TH MOHSATHUS MTPU ONKMCAHUY BEIIECTB M X MPEBPAICHU;

3) WCmoNb30BaTh XMMHYECKYIO CHMBOJIMKY JUISI COCTaBlieHUs (HOpMYn BEHIECTB U
YpPaBHEHUN XUMHYECKUX PEAKIINI;

4) ompenensaTh BaAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX; CTETICHb
OKHCJICHUs DJIEMEHTOB B OWHAPHBIX COCIUHEHUSX; MPUHAJICKHOCTH BEIIECTB K OMPEACTEHHOMY
KJaccy coeAuHeHuW 1o Qopmynam; BHA XUMHYECKOW CBs3M (KOBAJICHTHAass W WOHHAs) B
HEOPraHUYECKUX COCAMHECHUSX;

5) packpsiBath cMmbich [lepuoaudeckoro 3akona [[. 1. MenneneeBa: 7eMOHCTPUPOBATh
MMOHUMAHHUE TEPUOJANYECKON 3aBHCHMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB OT WX TOJIOKEHUS B
[Tepuoauaeckoit cucteme; 3aKOHOB COXPAHEHMsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHHS, 3aKoHa ABOTaJpO; OMHUCHIBATh M XapaKTepHU30BaTh TaOIMUHYIO (Bopmy
[Tepuoanueckoit cCuCTEMBI

XUMHUYECKUX 2JIEMEHTOB: Pa3iiNiaTh MOHATHS «TJaBHAs MOATpymma (A-rpymma)» U «1mo0odHast
noarpymnma (b-rpynma)», Maneie u 60JbIINE TEPUOIBI; COOTHOCHTHh 0003HAYEHUSI, KOTOPHIE UMEIOTCS B
Tabnuue

«Ilepnognueckass cucrema xuMmuueckux saeMeHToB J[. WM. MeHneneeBa» € 4YHMCIOBBIMU
XapaKTepUCTUKAMH CTPOEHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U 3apsj sijapa, oluiee 4Hucio
AJIEKTPOHOB U pacnpeiesieHue UX MO IEKTPOHHBIM CIIOSM);

6) KJIaCCU(UIIMPOBATh XUMHUYECKHE JJIEMEHTbl; HEOpPraHW4YecKHe BeIecTBa;
XUMHYECKHE peakiuuu (10 YMCIy M COCTaBY YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY
sddekry);

7) XapakTepu30BaTh (OMUCHIBATH) OOIME XMMUYECKHE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIaCCOB, TMOJATBEp:KJas OINHUCAaHUE TPUMEpPAMH MOJIEKYIIPHBIX YpPaBHEHHH COOTBETCTBYIOIIHMX
XUMHYECKUX PEaKLIU; 8)  MmporHo3upoBaTh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT UX
KauyeCTBEHHOTO0 COCTaBa; BO3MOXKHOCTH MPOTEKAaHUS XUMUYECKHUX NPEBpAlICHUH B Ppa3IMUHBIX
YCIIOBUSX;

9)  BBIUMCHATH OTHOCHUTEIBHYIO MOJICKYJISPHYIO U MOJISIPHYIO MacChl BEIECTB;
MacCOBYIO JIOJIIO XMMHYECKOTO 3JeMEHTa MO (OpMylie COECOUHEHHs; MAacCOBYIO JIOJII0 BEIIeCTBa B
pacTBope; IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKOM PeaKIlni;

10) INPpUMCHATL OCHOBHBLIC OIICpalluU MBICIIMTEILHOM ASITENLHOCTA — aHajlu3 |
CUHTC3, CpaBHCHUC, O606H.I€HI/IG, CHUCTCMATHU3all IO, KJ'IaCCI/I(bI/IKaI_[I/IIO, BBIABJICHHUC IIPUYHMHHO -
CIICJICTBEHHBIX CBSI3eM — I HU3YUYCHU CBOMCTB BCIIECTB M XMMHUUYECKHX peaKHHﬁ; CCTCCTBCHHO-

Hay4HBIE METO/Ibl NTO3HAHHS —HAOIIOICHNE, H3MEPEHHE, MOJICTTMPOBAaHKE, SKCIICPUMEHT (peabHBIN U
MBICJICHHBIH );

11) cnenoBaTh mpaBWJaM TIOJIb30BAaHUS XUMHUECKOM TMOCYAOH U J1abOpaToOpHBIM
o0opyZ0BaHUEM, a TaKXKe MPaBUIaM OOpaIleHUs ¢ BEIIeCTBAMHU B COOTBETCTBUU C MHCTPYKLUSMHU 110
BBITMIOJTHEHUIO JTa0OPATOPHBIX XMMHMUYECKMX OMNBITOB MO IMOJYYEHHIO M COOMPAHUIO Ta3000pa3HbIX
BElIEeCTB (BOJOpOJia U KUCIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OIpENe]IEHHON MaccoBOil moseit
pPacTBOPEHHOIO  BELIECTBA; IUIAHUPOBAaTh M MPOBOAMTH  XMMHUYECKHE OSKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOUEH M KUCIOT C MOMOIIBIO MHIUKATOPOB (JIakMyc, (heHoNTaNeHH,
METHJIOpAHXK U JIp.).

9 KJIACC

1) packpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSATHN: XUMHYECKUN DJIEMEHT, aTOM,
MOJIEKyJa, MOH, KaTHOH, AaHUOH, TIPOCTOE BEIIECTBO, CJO0XKHOE BEIIECTBO, BaJCHTHOCTD,
AJIEKTPOOTPHUIIATEIBHOCTD, CTENIEHb OKUCIEHHS, XUMUYECKas peaKiysi, XUMHUYECKasl CBsI3b, TEIJIOBOM
3pQpeKT peakuuu, MOJb, MOJSAPHBIH OO0BEM, pPACTBOP;  AJIEKTPOJMUTHI,  HEIIEKTPOJHUTHI,
AIIEKTPOIMTUYECKAs JUCCOIMALNS, PEaKIIM HOHHOTO 0OMEeHa, KaTaln3aTtop, XUMHUYECKOE PAaBHOBECHE,
oOpaTtumble 1 HEOOpaTUMbIE PEaKIH, OKHCIUTEIHHO-
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BOCCTAHOBUTEIIbHBIE PEAKIIMU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIECHUE U BOCCTAaHOBJICHHE,
aioTponusi, amMQpOTEPHOCTh, XHWMHUYECKash CBs3b (KOBAJICHTHAs, WOHHAS, METAJLIMYECKas),
KpUCTaJUTMUECKasi peméTka, KOppo3us METAIOB, CIUIaBbI; CKOPOCTh XHMHUYECKOW pEaKIuH,
npenenbHo gonycruMas konuenTpauus (ITIK) Bemectsa;

2) WLTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYCCKMX MOHATHH (cM. 1. 1)
MIPUMEHSTH 3TU MOHATHUSA MTPU ONKMCAHUY BEIIECTB M X MPEBPAICHU;

3) HUCMoib30BaTh XUMHUCCKYIO CHMBOJIMKY JUIS COCTaBICHHsS (OPMYJ BEIIECTB |
YpPaBHEHUN XUMHYECKUX PEAKIINI;

4) ompenenaTh BAJICHTHOCTh W CTENEHb OKUCICHHS XHUMHYCCKHX 3JICMECHTOB B
COEJIMHEHUSAX PA3JIM4YHOIO COCTaBa; IPUHAIIECKHOCTD BEIIECTB K ONpeAeIEHHOMY KJ1acCy COeIMHEHUIN
no ¢opMmyinaMm; BUJ XUMHUUYECKOW CBSI3M (KOBAJIGHTHAs, MOHHAS, METANTMYECKAsl) B HEOPTaHUYECKUX
COCIMHEHUSX; 3apsii HMOHA M0 XWMHYECKOW QopMylie; XapakTep cpeasl B BOIHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUH, THIT KPUCTAIITUYECKOM PEIETKY KOHKPETHOTO BEIIECTBA;

5) packpsiBath cMbIc [Tepuoaudeckoro 3akona J[. 1. MeneneeBa u IeMOHCTPUPOBATH
€ro TOHMMAaHHWE: OINMCHIBaTh M XapakTepu3oBaTh TabmuuHyro (opmy Ilepuoamueckoil cucTteMbl
XUMUYECKUX DJIEMEHTOB: pa3jidyaTh TOHATHS «TJIaBHas moArpymnmna (A-rpymma)» U «moOouyHas
noarpymnma (b-rpynma)», Mansie u 00JbIIHE TEPUOIBI;, COOTHOCUTH 0003HAUEHHUS, KOTOPHIE UMEIOTCS B
MEePUOANYECKON TaOnauIle, C YHCIOBBIMHU XapaKTEPUCTHKAMU CTPOCHHUS AaTOMOB XHMHYECKUX
AJIEMEHTOB (COCTaB U 3apsj sAapa, oOliee YnCiIo AIEKTPOHOB M PaCHpeesIeHne UX 10 AJIEKTPOHHBIM
CJI0SIM); OOBSICHATH 00IIINE 3aKOHOMEPHOCTH B

W3MEHEHUH CBOMCTB DJIEMEHTOB M UX COCIUHEHWH B MpeJenax MaybIX MEePHUOJ0B U TIaBHBIX
TIOJTPYII C YIETOM CTPOSHHS UX aTOMOB;

6) wiaccuUIMPOBaTh XUMHYECKHE  OJIEMCHTBHI, HEOPraHMYCCKHUE  BEIIECTBA,
XMUMHYECKHE peakuuu (M0 YMCIy M COCTaBy YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMJIOBOMY
a¢hdexTy, Mo U3MEHEHHUIO CTENeHEH OKUCICHUSI XUMUYECKUX DJIEMEHTOB);

7) xapakTepu3oBaTh (OMUCHIBATH) OOMIUE M CHCHU(PHUCCKHE XHMHUYCCKHE CBONCTBA
MPOCTBIX M CJOXKHBIX BEIECTB, MOATBEP)KIasi OMUCAHHE MPUMEpPaMU MOJEKYISPHBIX W HOHHBIX
YpaBHEHUI COOTBETCTBYIOLIUX XUMHUYECKUX PEAKIUN;

8) cocTaBiATh YpaBHCHHUS SJICKTPOJIMTHUYCCKON TUCCOIMAIMK KHUCIOT, MIeI0Yel |
COJIeH; TOJHBIE M COKpalll€HHBIE ypaBHEHHUS peaklUuili HOHHOro OOMEHa; YpaBHEHMsI peakiui,
MOATBEPIK IAIOLTUX

CYyIIECTBOBaHHE EHETHUECKOM CBS3U MEX/y BELIECTBAMH PA3JIMYHbBIX KJIACCOB;

9) packpbIBaTh CYIIHOCTbh OKHCIHUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PEaKIIHii;

10) mporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOCHHSI; BO3MOKHOCTH
MPOTEKAHUS XMMHUYECKUX MPEBPAILICHUN B PA3INYHBIX YCIOBHUSX;

11) BBIYMCIATE OTHOCHUTEIBHYIO MOJICKYISIPHYIO M MOJSIPHYIO MAacChl BEIECTB;
MacCOBYIO JIOJIIO

XMUMHUYECKOTO 3JIeMEeHTa Mo (opMmylie COEIUHEHUs; MAacCCOBYIO JIOJII0 BEIIECTBa B PAacTBOPE;
MIPOBOJHTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKIny;

12) cnenoBaTh NpaBUJIaM TMOJIb30BAHUSA XUMHUYECKOW TMOCYIOM M J1a0OpaTOPHBIM
obopynoBaHuEeM, a TaKXKe MpaBUJIaM OOpaIleHusl ¢ BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKIIHSIMHU T10
BBITIOJTHEHUIO JTA00PAaTOPHBIX

XUMHUYECKUX OIBITOB MO TOJYYCHHIO U COOMpPAHUIO Ta3000pa3HBIX BEUIECTB (aMMHUaKa H
YIJIEKUCIIOTO Ta3a); 13) MpoBOIUTH peakluu, MOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB Pa3iIMYHBIX
BEII[ECTB: PACMO3HABaTh OMBITHBIM MYTEM XJIOPH-, OPOMUI-, HOTUA-, KapOoHaT-, Pocdar-, cCuImKar-,
cynbdaT-, THIPOKCUI-UOHBI, KATHOHBI aMMOHHUS U MOHBI U3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BO/JIHBIX PacTBOPaxX HEOPraHUYECKUX BELIECTB;

14) npuUMEHSTh OCHOBHBIE OINEpPALUHU MBICIUTEIBHON JEATENBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHNEe, CUCTEMATH3aIMIO, BBISIBIEHUE MPUUMHHO-CIIEJACTBEHHBIX CBSI3eH —
JUISI U3YYEHHUSI CBOMCTB BELIECTB U XMMUYECKUX PEAKIUI; €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS —
HaOI0IeHNE, U3MEPEHUE, MOJISIUPOBAHNE, YKCIIEPUMEHT (peaTbHBIA U MBICTICHHBIH).
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3. Temarnueckoe IJIAHUPOBaAHUE

8 ki1ace
Ne HanmenoBanue Konunue | Bo3MokHOCTH HCIONIb30BaHUs | YU€T pabouell IporpamMmsl
/o pa3zenoB U TEM CTBO ANEKTPOHHBIX (IPPOBBHIX) BOCIIUTaHUS
IIPOrpaMMbl 4acoB 00pa30BaTeNIbHBIX PECYPCOB
Paznea 1. IllepponayanbHblie Xumuiyeckue moHATHs 20 4. + 1 4.
1.1 | Xumuss — BaxkHas | 6 https://resh.edu.ru/subject/29/8/ | IoOyxaeHue
4acTh €CTECTBO3HAHUS https://resh.edu.ru/subject/lesso | oOygarormmxcss  coOaOIaTH
" MPAKTUYECKOI n/1521/start/ Ha YpOKE  OOIIEnpUHSATHIE
JEeSITEIbHOCTH HOPMBI NIOBE/ICHNUS, ITpaBUIIa
YeJI0BEKa o01IeHNs CO CTapLIIMMU
U CBEPCTHUKaMH,
TIPUHITATIBI yueOHOH
JVCIIATUTAHBI
Y caMOOpraHu3aluu
1.2 | BemectBa u| 15 https://resh.edu.ru/subject/29/8/ | IpuBnedyeHne  BHUMaHUS
XAUMHUECKHE PEaKInu https://resh.edu.ru/subject/lesso | oOy4arormxcst
n/1485/start/ K [IEHHOCTHOMY acIeKTy
https://resh.edu.ru/subject/lesso | nzyuaembix Ha ypoKax
n/1486/start/ 00BEKTOB, OpraHu3arus
https://resh.edu.ru/subject/lesso | ux paboTel ¢ moJydaeMoi
n/1487/start/ Ha YPOKe COIMAITEHO

https://resh.edu.ru/subject/lesso

n/1519/start/
https://resh.edu.ru/subject/lesso

n/1519/start/

3HAYUMOU MHpOpMaIuen

Pasznen 2. BaxuHeiinue npeacraBuTe/ M HeOpraumieckux pemiectn 20 4

2.1 | Bosayx. Kucmopoa. | 5 https://resh.edu.ru/subject/29/8/ | Brmouenue B YPOK
IMousaTus 00 okcumax https://resh.edu.ru/subject/lesso | urpoBeix  mpoueayp, ¢
n/2446/start/ LEJIBIO O IIEP/KaHUs
https://resh.edu.ru/subject/lesso | motuBaluu 00yJarOIIUXCS K
n/2447/start/ MOJTyYEHHUIO 3HaHUM,
HaJa)XKMBaHUE IO3UTHBHBIX
MEXIUYHOCTHBIX
OTHOILIEHHH B KJ1acce
2.2 | Bogopon. Ilousitue o | 4 https://resh.edu.ru/subject/29/8/ | IMoxneprxka HABBIKOB
KHCJIOTaX M COJIAX https://resh.edu.ru/subject/lesso | camocTosTeILHOrO
n/3119/start/ pCIICHHUS  TEOPETUYCCKOM
po0IEeMBbl, HHUIIHMPOBAHUE
u 0 /IEPIKKa
HCCIeI0BaTEIbCKOM
JEeATEILHOCTH B paMKax
peanu3aiu UMU
TPYIIOBBIX u
HCCJIEI0BATENBCKUX
MIPOEKTOB
2.3 | KonnuecTBeHHbIE 5 https://resh.edu.ru/subject/29/8/ | IlpumeHenne Ha  ypoke

OTHOIICHHUA B XUMHUHU

https://resh.edu.ru/subject/lesso

n/2063/start/
https://resh.edu.ru/subject/lesso

MHTEPaKTUBHBIX (OpM
paboTbl ¢ OOy4aromUMUcs:
MHTEJUICKTYaJIbHbIX urp,



https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/lesson/1521/start/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1485/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1486/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1487/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/lesson/1519/start/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2446/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/lesson/2447/start/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/lesson/3119/start/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2063/start/
https://resh.edu.ru/subject/lesson/2448/start/
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n/2448/start/ CTUMYJUPYIOIIHUX
https://resh.edu.ru/subject/lesso | mo3HaBareIbHYIO
n/2731/start/ MOTHBAITIIO 00YJarOIIUXCS
2.4 | Bona. PactBopsl. | 6 https://resh.edu.ru/subject/29/8/ | Iomnepxka HaBBLIKOB
[TonsTue 00 https://resh.edu.ru/subject/lesso | camocTosiTensHOTO
OCHOBaHHSIX n/2062/start/ peLICHUST  TEOPETUYCCKOM
pOOJIeMbI, HHUIIHUPOBAHUEC
" HOIJIEPIKKA
HCCIIEN0BATENIBCKON
JEATEIBHOCTH B paMKax
peanu3anum UMH
IPYIIIOBBIX u
UCCIIEI0BATEIIBCKAX
IPOEKTOB
2.5 | OcHoBHBIE  KJiacchl | 12 https://resh.edu.ru/subject/lesso | [Ipumenenue  rpymmnoBoi
HEOPraHUIeCKUX n/2445/start/ paboTel  wiaM paboTH B
COeMHEHU I https://resh.edu.ru/subject/lesso | mapax,  KOTOpble  yd4ar
n/2442/start/ [MIKOJBHUKOB  KOMAaHIHOM

https://resh.edu.ru/subject/lesso

n/2055/start/

https://resh.edu.ru/subject/lesso

n/2054/start/

https://resh.edu.ru/subject/lesso

n/2440/start/

paboTe W B3aUMOJEHCTBUIO
C ApYTUMH JACTbEMHU

Pasnea 3. Ilepuoguveckuii 3akoH u Ilepuoguveckass cucrema xumuuyeckux djemeHtos [I.H.
MenaeneeBa. CrtpoeHue aroMoB. XHMHYeCKasi CBf3b. OKHCIMTEIbHO-BOCCTAHOBHUTEJbHbIE

peakuumnls u.

3.1 | Ilepuoanueckuit 6 https://resh.edu.ru/subject/lesso | IpuBncueHne  BHUMaHUS
3aKO0H u n/2053/start/ IKOJILHUKOB K
[EPUOANYECKas https://resh.edu.ru/subject/lesso | ieHHOCTHOMY aCIIeKTy
chCcTeMa XHMHYECKHX n/2051/start/ U3ydaeMbIX Ha  ypOKax
3JIEMEHTOB .. https://resh.edu.ru/subject/lesso | sBaeHMi, OpraHU3aIMsS HX
MenenecBa. n/2050/start/ paboTHl C TMOJydyacMOd Ha
Ctpoenue atoma YPOKE COLUAIBHO 3HAYUMOM

uHpopmaruein —
UHHUIIMAPOBAHHUE ee
o0cyxaeHus,

BBICKA3bIBAHUS yYaIIUMHUCS
CBOEr0 MHEHHS 10 €€
MOBOJy, BbIpaOOTKAa K HEi
OTHOLLIEHHUS

3.2 | XumMuueckass  CB3b. | 8 https://resh.edu.ru/subject/lesso | Ycranosienue
OKHUCIIUTEBHO- n/2439/start/ JIOBEPUTETHHBIX
BOCCTaHOBUTEILHEIE https://resh.edu.ru/subject/lesso | orHomEeHMI c
peaxiuu n/2048/start/ oOyuaronumuct,

https://resh.edu.ru/subject/lesso
n/3121/start/
https://resh.edu.ru/subject/lesso | cnocoOcTBYrOITIX

n/3122/start/

MMO3UTUBHOMY BOCIIPUATHUIO



https://resh.edu.ru/subject/lesson/2448/start/
https://resh.edu.ru/subject/lesson/2731/start/
https://resh.edu.ru/subject/lesson/2731/start/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2062/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2445/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2442/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/2055/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2054/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2440/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2053/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2051/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2050/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2439/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/2048/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3121/start/
https://resh.edu.ru/subject/lesson/3122/start/
https://resh.edu.ru/subject/lesson/3122/start/
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00yyJaronuMucs

TpeOoBaHUKH W TPOCHO
YUUTENS, TPUBJICUCHUIO HX
BHUMaHUsI K OOCYyXIaeMoi

Ha ypoke uH(pOpMaIHH,
AKTUBH3AIUU ux
MM03HABATEJIbHOMN
JESTCIIbHOCTH
4.1 | UroroBas 1 https://100ballnik.com/utorosa | [Togaepxka HAaBBIKOB
KOHTpPOJIbHAs paboTa S-KOHTPOJIbHAsI-paboTa-11o- CaMOCTOSITEIIBHOTO
xuMuu-8/ pELIEHUs  TEOPETUUYECKOU
poOJIEeMBI, HaBBIKOB
TeHEPUPOBAHHUS u
odopmiieHHsT COOCTBEHHBIX
Anaen
Wroro: 68
4acoB
9 kJaacce
Ne HanmenoBanue Konunue | Bo3moxHocTH ucnionbs3oBanust | Y4€r pabodyeil mporpaMmbl
n/m pa3zienoB U TEM CTBO ANEKTPOHHBIX (LU(POBBIX) BOCIIUTaHHUS
TTPOTPAMMBI JacoB 00pa30BaTeIILHBIX PECYPCOB
Paszpnen 1. BemectBa u xumudeckue peakuuu 174 +1yu
1.1 | TloBTOpCHHME u|lb https://resh.edu.ru/subject/lesso | IToGyxaeHue
yrayOlneHre — 3HAHHH n/2104/start/ oOyJaromuxcst  coOIIoIaTh
OCHOBHBIX  pa3JeiioB Ha YPOKE  OOIICTIPUHSTHIC
Kypca 8 kiacca HOPMBI TIOBEJICHHS, TTPABHIIA
oOnIeHns CO CTapUIUMU
Y CBEPCTHHUKAMHU,
TIPUHITATIBI yueOHO#
JCIUATUTHHBI
Y CaMOOPTaHU3aAIIH
1.2 | OcHoBHBIE 4 https://resh.edu.ru/subject/lesso | IlpuBneyeHne  BHUMAHHS
3aKOHOMEPHOCTH n/2103/start/ IIIKOJIBHUKOB K
XUMUYECKUX PEaKIHii oOcyxJaeMoii Ha  ypoke
UHPOpMAIIUY, AKTHBH3AIHS
ux M03HABATEIHbHOMN
JeSITeIIbHOCTH
1.3 | DnexTponuTtnueckas | 8 https://resh.edu.ru/subject/lesso | [lpumeHeHre  TPyMIIOBOWM
NIUCCOLMALUS n/1518/start/ padoThI Wi paboThl B
https://resh.edu.ru/subject/lesso | mapax, = koTopele  ydar
n/1603/start/ [IKOJIbHUKOB  KOMAaHIHOM
https://resh.edu.ru/subject/lesso | pabore u B3auMoIEHCTBHIO
n/2101/start/ C IPYTUMU JAETbMHU
Pasznen 2. HemeTraaanl 1 X coequHeHnus 2449+1yg
2.1 | OGmas 4 https://resh.edu.ru/subject/lesso | [ToOyxnenne
XapaKTepUCTUKA n/2075/start/ oOyJaronuxcsi  coOJ01aTh
XUMUYECKUX HA YpOKE€  OOIIENPHUHSTHIE
anemenToB  VIIA - HOPMBI [TOBEJICHNUS, PAaBUIIA
rpymnmnbl. ['ajgoreHsl. o01IeHNs CO CTapIIUMU



https://100ballnik.com/итоговая-контрольная-работа-по-химии-8/
https://100ballnik.com/итоговая-контрольная-работа-по-химии-8/
https://100ballnik.com/итоговая-контрольная-работа-по-химии-8/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2104/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/2103/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1518/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/1603/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2101/start/
https://resh.edu.ru/subject/lesson/2075/start/
https://resh.edu.ru/subject/lesson/2075/start/
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U CBEPCTHHUKAMH,
080)20600020003§ yueOHOI
JCHUTUTAHBI
U CaMOOPTaHU3aIHH
2.2 | O6uias 5 https://resh.edu.ru/subject/lesso | YcranoBnenue
XapaKTePUCTUKA n/2434/start/ JIOBEPUTEITHHBIX
XUMHYECKHX https://resh.edu.ru/subject/lesso | otHomeHuit c
JJIEMEHTOB VIA- n/2077/start/ 00yJaroIIMMUCS,
rpynnel. Cepa u ee CIOCOOCTBYIOIIUX
COCMHEHUSI. MO3UTUBHOMY BOCIIPHUSITHIO
00yJaroIuMHUCs
TpeOoBaHUH U MPOCHO
YUUTENS, TPUBJICUCHUIO HX
BHUMaHUsI K 0OOCYyXIaeMoi
Ha ypoke uHpopMauuu,
AKTHBHU3AIHH ux
MO3HABATEJIbHOMN
JESITeTbHOCTH
2.3 | OOmas 7 https://resh.edu.ru/subject/lesso | [Ipumenenne Ha  ypoke
XapaKTepPUCTHKA n/2078/start/ WHTEPAKTHBHBIX bopm
XUMUYECKUX https://resh.edu.ru/subject/lesso | paboTel ¢ 0OYyYaIOIIMMHUCS:
AIIEMEHTOB VA- n/2074/start/ MHTEJUIEKTYaTbHBIX urp,
TPYIIIBI. Asor, CTUMYJTUPYIOIIUX
docdop " 170'¢ MMO3HABATEIIbHYIO
COC/IMHCHUSI. MOTHBAIIHIO 00YJAFOIITHXCSI
2.4 | OGmas 8 https://resh.edu.ru/subject/lesso | ITpumeneHue
XapaKTepUCTHKA n/2072/start/ UHTEJUIEKTYaIbHBIX  (hopMm
XUMUYECKUX https://resh.edu.ru/subject/lesso | paboTel ¢ 0OyYaIOIIMMHUCH:
AIIEMEHTOB IVA- n/2070/start/ HHTEJUIEKTYaIbHBIX urp,
IPYIIIEL VYriaepon, https://resh.edu.ru/subject/lesso | cTuMyaupyromux
KPEMHHUI u ux n/2069/start/ [103HABATEIbHYIO
COC/IMHCHUSI. MOTHBAIIUIO 00YJAFOITHXCSI
Paznena 3. Meraiibel 1 ux coeannenus 20 y+1g
3.1 | O6mue cBoiicTBa | 4 https://resh.edu.ru/subject/lesso | IToamepskka HABBIKOB
METaJlJIOB n/1607/start/ CaMOCTOSTEIIBHOIO
PELICHUST  TEOPETHYECKO
po0IeMBbl, HaBBIKOB
YBKXHUTEILHOTO OTHOIICHHSI
K TYIKUM ujesm,
UHHUIIUUPOBAHKE u
Mo JIIepPIKKa
HCCIIEI0BATENBCKOMN
NESITEIPHOCTH B paMKax
peanu3aiu UMHU
TPYIIOBBIX u
WHIUBUTYaTbHBIX
UCCIIEIOBATEIILCKUX
MIPOEKTOB
3.2 | Baxneiimue Meramisl | 16 https://resh.edu.ru/subject/lesso | Ycranosaenue
U UX COEIUHEHUS n/1602/start/ JIOBEPUTETHHBIX



https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2434/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2074/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2072/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2070/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/2069/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1607/start/
https://resh.edu.ru/subject/lesson/1602/start/
https://resh.edu.ru/subject/lesson/1602/start/
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https://resh.edu.ru/subject/lesso
n/3124/start/
https://resh.edu.ru/subject/lesso
n/1604/start/
https://resh.edu.ru/subject/lesso
n/1605/start/
https://resh.edu.ru/subject/lesso
n/2067/start/

OTHOULIEHU c
oOyJaronumucs,
CIIOCOOCTBYIOLIIUX
MO3UTUBHOMY BOCIPHSITHIO
00yJarouMucs

TpeOOBaHWH W  TMPOCKHO
YUYHUTEINIS, TPUBJICYCHUIO HX
BHUMaHHUSI K OOCYXIaeMoit

Ha ypoke UWH(OpMaLNUH,
AKTUBH3AIUU ux
MMO3HABATEJIbHOMN
JIESTCIIbHOCTH
Pasnen 4. Xumus u okpyxaromas cpeaa —3 4 + 1y
4.1 | BemiectBa u|l3 https://nsportal.ru/shkola/khimiy | Mcnoas3oBanue
MaTepHaibl B HKU3HU a/library/2014/08/15/urok- BOCITUTATEILHBIX
YeJoBeKa konferentsiya-po-teme-khimiya- | Bo3amoxHOCTe# comepikaHust
i-okruzhayushchaya-sreda y4eOHOTO TMpeaMeTa dYepe3
JIEMOHCTPAIIHIO JETSIM
MIPUMEPOB OTBETCTBEHHOTO,
TPKIAHCKOTO TIOBEJICHUS,
JUIs 00CyKIeHHS
HKOJIOTMYECKUX NMPOOIEM
4.2 | UtoroBas 1 https://nsportal.ru/shkola/khimi | TTogmepskka HABBIKOB
KOHTpOJIbHast paboTa ya/library/2017/01/13/kontroln | caMOCTOSATETLHOTO
aya-rabota-v-ramkah-itogovoy- | pemeHust  TEOPETUIECKOM
attestatsii-po-himii-v-9 po0JIeMBI, HaBBIKOB
TeHEPUPOBAHUS u
ohopmIIeHHST COOCTBEHHBIX
uaeu
Hroro: 68uaco



https://resh.edu.ru/subject/lesson/3124/start/
https://resh.edu.ru/subject/lesson/3124/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1604/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/1605/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://resh.edu.ru/subject/lesson/2067/start/
https://nsportal.ru/shkola/khimiya/library/2014/08/15/urok-konferentsiya-po-teme-khimiya-i-okruzhayushchaya-sreda
https://nsportal.ru/shkola/khimiya/library/2014/08/15/urok-konferentsiya-po-teme-khimiya-i-okruzhayushchaya-sreda
https://nsportal.ru/shkola/khimiya/library/2014/08/15/urok-konferentsiya-po-teme-khimiya-i-okruzhayushchaya-sreda
https://nsportal.ru/shkola/khimiya/library/2014/08/15/urok-konferentsiya-po-teme-khimiya-i-okruzhayushchaya-sreda
https://nsportal.ru/shkola/khimiya/library/2017/01/13/kontrolnaya-rabota-v-ramkah-itogovoy-attestatsii-po-himii-v-9
https://nsportal.ru/shkola/khimiya/library/2017/01/13/kontrolnaya-rabota-v-ramkah-itogovoy-attestatsii-po-himii-v-9
https://nsportal.ru/shkola/khimiya/library/2017/01/13/kontrolnaya-rabota-v-ramkah-itogovoy-attestatsii-po-himii-v-9
https://nsportal.ru/shkola/khimiya/library/2017/01/13/kontrolnaya-rabota-v-ramkah-itogovoy-attestatsii-po-himii-v-9
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