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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma MO0 XUMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHOW MPOTrpaMMbl OCHOBHOTO OOIIEro
oOpasoBanus, npenacraBieHHbix B @PI'OC OOO, a takke Ha OcHOBe (peaepainbHO pabodeil mporpaMMbl
BOCIHUTAHUS M C y4ETOM KOHIIEMILUU IMPENoJaBaHUsl yueOHOro mpeamera «XuMus» B 00pa30BaTENIbHBIX
opranusanusax Poccuniickoit denepanun.

[Iporpamma mo XuMuM Ja€T MPEACTaBICHUE O IENAX, OOIel cTpareruu OO0y4eHHUs, BOCIIUTAHUS U
pa3BuTHg OOydalolIUXCsl CPEACTBAMU YUEOHOro IMpelMeTa, YCTaHaBJIMBAaeT 00sA3aTeNbHOE MPEIMETHOE
coJiepKaHue, MpPelyCMaTpUBaeT pPacHpelie]ICeHue €ro Mo KijaccaM M CTPYKTYpUpOBaHUE IO pasjesiaM u
T€MaM [pOrpaMMbl 110 XHWMHH, ONPENENAECT KOJMYECTBEHHbIE M KAYECTBEHHbBIE XapaKTEPUCTUKU
COJIEp)KaHUs, PEKOMEHJYEMYIO IOCJIEI0BAaTEIIbHOCTh W3YYEHHUS XHMHUU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Yy4eOHOIro Mpollecca, BO3PACTHBIX OCOOCHHOCTEH oOydaromumxcs,
OTpesieNisieT BO3MOXHOCTU MpeAMeTa Al peanus3aluu TpeOOBaHUM K pe3yjibTaTaM OCBOEHHUS OCHOBHOMU
00pa3oBaTeNbHOW NPOTPaMMBI HAa YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHMsA, a Takke TpeOOBaHHU K
pe3ynprataM OOydeHUs XUMHUM Ha YPOBHE LEJeH H3ydyeHus IpeIMeTa M OCHOBHBIX BHUJOB Y4eOHO-
MO03HABATEIBHOMN JEATETLHOCTH 00YUaIOIIETrocs 0 OCBOCHUIO YUeOHOTO COACPKAHMSL.

3HaHHE XUMHUHU CIY>KUT OCHOBOW 1 (OPMHUPOBAHUS MHPOBO33PEHHS O0O0YdYaroIIerocs, €ro
NPEJCTaBICHU O MaTepUAIBHOM €IWHCTBE MHpA, BAXHYIO pPOJb HUIparoT (HOpMUpYEMbIEe XHUMHUEH
MPEJCTAaBICHNUS O B3aMMONPEBPALICHUAX HEPTUU M 00 HBOJIOIMH BEUIECTB B MPUPOAE, O MyTAX PEIICHHS
rII00aTBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUSL YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
9KOJIOTMUECKOM 0e30MacHOCTH, MPobeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET peain3aluy BO3MOKHOCTEH JIIsl cCaMOpa3BUTHUS U (POPMUPOBAHUS KYIbTYPhl JUUHOCTH,
e€ o0meit U GyHKIIMOHATHHONU TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHHUS K TBOPUYECKHUX CIIOCOOHOCTEH 00yJarommxcs, HAaBbIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOM  JESITeNbHOCTH, S3KCIHEPUMEHTAIbHBIX U  HCCIEA0BATEIbCKUX YMEHHUH,
HEO0OXOIMMBIX KaK B ITIOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATBHON eI TENbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3rIsAga Ha
€IMHCTBO MPHUPOJIBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMUPOBAHUM €CTECTBEHHO-HAYUHOM
IrPaMOTHOCTH O0yYaroIuXcs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOIMYECKOE 00pazoBaHue 00yYarOIIUXCsl.

JlaHHble HampaBlieHUs B OOYy4eHHH XUMHUHM OOecreuyMBaroTcs creuuukoil conepxaHus ydeOHOTro
nperMeTa, KOTOPhIN SBJSETCS MeJaroruuyecky aJanTHpOBaHHBIM OTpa)KeHHEM 0a30BOM HAayKHM XMMHH Ha
ONPEACIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO oO0mero oOpa3oBaHUS OPHUEHTHPOBAH Ha OCBOCHHE
00y4aIOIUMUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XHUMHH, OCHOB HEOPTAHMUYECKON XUMHUH U HEKOTOPBIX
OTJIETTbHBIX 3HAYUMBIX TIOHSTHI OPTraHNYECKON XUMUH.

CtpykTypa coaepkKaHus IPOrpaMMbl 0 XUMUK c(pOpMHUpPOBaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a K €€
n3ydyeHuo. CopepxaHue CKJIaJbIBAETCS U3 CHCTEMbl MOHATHM O XMMHYECKOM D3JIEMEHTE U BELIECTBE U
CUCTEMBI MOHSATHH O XUMHUYECKON peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHM30BAHBI 10 MPUHITUITY
[IOCJIEI0BATEIBLHOTO PA3BUTHS 3HAHWN Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— YUYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— MpeCTaBIEHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE AMIIMPHYECKU IMOJYYEHHBIX M OCMBICIEHHBIX
(akToB, pa3BUBAIOTCS MOCIEI0BATENBHO OT OJIHOTO YPOBHS K JPYroMYy, BBIONHSS (YHKIUN OOBICHEHUS U



MIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHMS M BO3MOYKHOCTEH IPAKTHUYECKOTO NPHUMEHEHUS W TMOJy4YEHUs
M3y4aeMbIX BEILIECTB.

OcBoeHme MporpamMmbl IO XMMHH CIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMHYECKOU
COCTAaBJIAIOLICH HAYYHOW KapTUHBI MHPA B JIOTHUKE €€ CUCTEMHOW MPUPOJbI, HUEHHOCTHOIO OTHOILIECHUS K
Hay4HOMY 3HAaHUIO U METOJIaM IO3HAHUS B Hayke. M3yueHne XuMuu nIporuCXOAUT C MPUBIICYEHUEM 3HAHUUI
W3 paHee M3yYeHHBIX Y4eOHBIX MpeaMeToB: «Okpyxarommui Mupy», «buomorus. 5—7 xkimacce» u «Pusnka. 7
KJIacC».

[Tpu M3ydeHUH XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKOM NEATEIbHOCTH YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHhl. 3a7adya y4eOHOTO MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XMMHUECKUX 3HAHHM
— BaXHEHmUX (AKTOB, TMOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJOXKEHHUH, NOCTYMHBIX 0000IIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, A3blka HAYKH, B NPHUOOLICHWHM K HAyYHBIM METOJaM MO3HAHUS TNPHU
M3YYEHHUU BEUIECTB U XMMHUYECKUX peakuuid, B (OpMHUPOBAHUHU U PA3BUTHH MO3HABATEIBHBIX YMEHHUH U UX
MPUMEHEHUH B y4eOHO-TIO3HABATENbHON M yueOHO-HCCIEeN0BATENLCKON IEATeIbHOCTH, OCBOCHUH TMPaBUII
0e30macHOTo 0OpaIIeHus ¢ BEIIEeCTBAMH B TOBCETHEBHOM JKU3HU.

[Ipu m3ydeHNH XMMHH Ha YpPOBHE OCHOBHOTIO OOIIEro oOpa30BaHUS Ba)KHOE 3HAYCHHE MPUOOpENH
TaKue 1eNH, Kak:

— (QopMuUpOBaHHWE HHTEJUIEKTYAIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATUIO PEIIEHUH, CIOCOOHOW aJanTHpOBaThCs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HAMpaBJICHHOCTh OOyUYEHUS HA CHCTEMAaTHYeCKOe MPUOOIEHNE 00YJArOIIUXCS K CaMOCTOSITENIbHOM
MO3HABATENBHON JESITeNbHOCTH, HAYYHBIM METOAAaM IO3HAHUS, (POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE
CITOCOOHOCTEH K XHMUMU;

— obecrieueHne yCjIoBHHM, CTOCOOCTBYIOIUX MPHUOOPETEHUIO O0YUYaIOIUMHUCS OTBITa PA3HOOOpa3HOM
NeSITeIbHOCTH, TIO3HAHHSI U CAaMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIINI), MUMEIOIINX
YHUBEPCAIBHOE 3HAUECHHE JIJISl PA3JIMUYHBIX BUIOB JI€ATEIbHOCTH;

— (¢opmupoBaHue oOuiel (QyHKIMOHAIBHOM M €CTECTBEHHO-HAYYHOH TpaMOTHOCTH, B TOM 4YHCIIE
YMEHHUI OOBSCHATH U OLICHUBATh SIBJICHUSI OKPY)KAIOIIEr0 MHUpA, UCHOJb3Yysl 3HaHUS U OIBIT, MOJy4YEHHBIE
NIpU W3YYCHUU XUMHUH, MPUMEHITh UX TpPU pPElIeHHH NpoOJieM B TOBCEIHEBHON >KM3HU M TPYIOBOH
NESITENIbHOCTH;

— (¢opMupoBaHHe y O0O0ydYaromMXCs TYMaHHUCTHMUECKUX OTHOIIEHUN, TOHHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUU JUIsI BBIPAOOTKH DKOJIOTHYECKH IIEJIeCO00pa3HOTO IMOBENEHUS B OBITY M TPYAOBOU
JEATEIBHOCTH B LIEISX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOLIEH PUPOJHON CPEIbI;

— pa3BUTHE MOTUBAIMH K O0YYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO Ha OCHOBE
YCBOGHHSI  OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BbIOOpYy mpoduns u
HAIpPaBJIEHHOCTHU JaJIbHEHIIIEr0 00ydeHHUsI.

OO11ee yrcIo YacoB, OTBEAEHHBIX IS U3yYEHUsI XMMUU Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMUs,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlenio), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COJAEPKAHUE OBYYEHUA

8 KJIACC
IlepBoHayaibHBIE XMMUYECKHE TOHATHUSA
[Ipenmer xumuun. Posib XMMUM B JKM3HHM 4YeJIOBEKAa. XHMHUS B CHUCTEME HayK. Tella W BeEIIECTBA.
du3nueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BellecTB. [IoHsATHE 0 METO/1axX MO3HAHUS B XUMHUH.
UucTteie BemecTBa 1 cMecH. CriocoOBI pa3iesieHUs CMECeH.
ATOMBI U MOJIEKYJIbL. XUMHUYECKUE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKHX 3JIeMeHTOB. IIpocTeie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHE.



Xumunyeckas ¢popmyina. BaleHTHOCT aTOMOB XMMHUYECKHX 3JI€MEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemlecTB. OTHocuTenbHas aToMHass wmacca. OTHOCHTENbHas MOJEKYJsIpHas Macca. MaccoBasg 1oiis
XMMHYECKOTO AJIEMEHTA B COCIMHECHUU.

KommuectBo BemecrBa. Moisib. MounsipHass macca. B3anMOCBSA3b KOJIMYECTBA, MAacChl W YHCIA
CTPYKTYPHBIX €IMHHUII BerecTBa. Pacy€rel mo opMyiiaMm XMMHUUECKUX COETUHEHHH.

Puznueckue M XMMHUYECKHE SBJICHHUSA. XUMHUYECKas peakuus U €€ NMPU3HAKU. 3aKOH COXPAHEHMS
Macchl BEIIECTB. XHMHYECKHME YypaBHeHHs. Kriaccudukamuss XUMHUYECKHX peakuuid (CoenuHEeHUs,
pa3NoKeHus, 3aMeleHus1, 0OMEHaA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOI MOCYAO0H, nMpaBuiamMu paboTsl B Jabopatopuu U npuémMamu oOpalieHus ¢
nabopaTopHBIM 000PYJIOBAHHEM, M3yUYEHUE U ONMUCAaHUE (PU3UYECKHX CBOWCTB 00pa3llOB HEOPTaHMYECKHX
BelecTB, HaOmoaeHue (u3nuecKux (IJIaBJICHHE BOCKA, TasHHUE JIbJIa, PACTUPAHHE caxapa B CTYIKE,
KUIIEHHEe M KOHJEHCAlUs BOJbI) M XMMHYECKUX (TOpPEHHE CBEUYH, MPOKAIMBAHHE MEIHOH MPOBOJIOKH,
B3aMMOJICIICTBIE Mella C KHCIOTOM) SBJICHMI, HaOJNIOJIGHWE W ONUCAaHHE MPU3HAKOB MPOTEKAHUS
XUMHYCCKHX peakiui (pa3ioKeHHE caxapa, B3aWMMOJICHCTBHE CEPHOM KHCIOTHI C XJIOPHIOM Oapus,
pasnoxxenue ruapokcuaa meau (I1) mpu HarpeBaHuu, B3auMo/ieiicTBIE Kese3a ¢ pactBopom comu meau (11),
U3y4YeHHE CIOCOOOB pa3[elieHus CMecei: C TMOMOIIBI0 MarHuTa, (UIbTPOBAaHUE, BbIMApUBAHUE,
TUCTUIUISIIMS, XpoMarorpadusi, MpPOBEACHHE OYHCTKH IOBAPEHHOW CONM, HAONIOJCHHE U OIUCAHHE
pe3yJIbTaTOB MPOBEACHUS ONbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUsI MACChl, CO3JaHHE MOJEIEH
MOJIEKYJI (IIIapOCTEPIKHEBBIX ).

Ba:kHeiinmue npeacTaBuTe 1M HEOPraHUYECKNX BeleCTB

Bo3nyx — cmech razoB. CocraB Boznyxa. Kucnopoa — snemeHT u npocrtoe BewiecTtBo. Haxoxnenue
KHCIIOpO/ia B MpHUpoje, pU3nUecKkre U XUMHUecKue cBoiicTBa (peakuuu ropenus). Oxcuasl. [Ipumenenue
kucioposia. CriocoObl MOMydeHHs] KHUCIIOPO/ia B TabOpaTOpUU M TPOMBITIUIEHHOCTH. KpyroBopot kucimopoza
B nipupoae. O30H — alIOTponHas MOAU(PUKAIIS KUCIOPOA.

TemnoBoii 3 pekT XuMUIEeCKON peakiui, TEPMOXUMHYECKHE YPaBHEHHUS, YK30- U DHIOTECPMUUYECKUE
peakuuu. TormBo: yroias U MeTaH. 3arpsi3HEHHE BO3/yXa, YCHJIEHHUE MapHUKOBOIro 3¢ ¢eKra, pa3pylieHue
030HOBOTO CJIOA.

Bogopon — snemeHT u mpocroe BemecTBo. HaxokaeHue Boaopoga B mpupone, (usmueckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI momydeHus. KucnoTs u conu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoiicTBa BoAbl. Boma kak pactBoputens. PacTBophl. HackilieHHbIE M HEHACHIIIICHHBIE
pacTBOpbl. PacTBOpHMOCTH BeliecTB B BoAe. MaccoBasi 10751 BEIIECTBA B pacTBOpE. XUMHUECKUE CBOMCTBA
BoAbl. OcHOBaHMs. Poiib pacTBOPOB B MpHUPOJE U B KU3HU 4YeloBeka. KpyroBopoT BoAbl B HpPHUPO/IE.
3arpsi3sHEeHHE TPUPOAHBIX BoA. OXpaHa M OYMCTKA MMPUPOTHBIX BOJI.

Knaccudukanms HEOPTaHWYECKNX COETUHEHUN. OKcHUIEL. Knaccuduxanus OKCHJIOB:
coneoOpa3ymiue (OCHOBHBIC, KUCIOTHEIE, aM(oTepHbIe) U HecoleoOpa3yromme. HoMeHKIaTypa OKCHUIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUIOB. [1oydyeHne OkcuioB.

OcnoBanus. Kiaccudukanust ocHoBaHuWiA: METOYM M HEpacTBOpUMBbIE ocHOBaHms. HomeHkmarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHrne ocCHOBaHUH.

Kucnotel. Knaccuduxamust xkucnot. Homenknatypa kucioT. Ousnyueckue U XMMHYECKHE CBONCTBA
kucnot. Psan akrusHoctu metauioB H. H. bekerosa. [lonmyyenue kucior.

Comu. Homenkiarypa coseil. duznueckue U XuMu4eckue cBoictpa cojieid. [lomyduenue conen.

['eneTndeckas CBsSI3b MEXKIYy KJIaCCAMH HEOPIaHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OMNpEIEICHHE COACpXKaHUS KHCIOpoJa B BO3AyXe, TMOJy4YeHHE, CcoOHMpaHue,
pacrno3HaBaHHe U U3y4YE€HHE CBOMCTB KHCIIOpOJAA, HAOIIOIeHUE B3aUMOIEHCTBUS BEIIECTB C KUCIOPOJIOM H
YCIIOBUSI BO3HUKHOBEHHS W MpPEKpalleHUs TopeHus (mokapa), O3HaAKOMIJIEHHE C o0pa3laMH OKCHIOB U
OIMCaHUE UX CBOMCTB, MONyYeHHE, COOMpaHUE, PAClIO3HABaHUE U M3yYEHUE CBOWCTB BOAOpOa (FOpeHHeE),



B3auMojeiicTBue Bomopona ¢ okcugom wmeau (1) (BO3MOXKHO HCIONB30BaHHE BHICOMATEPHUATIOB),
HaboieHne 00pa3oB BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCiieIoBaHIE OCOOEHHOCTEH pacTBOPEHNUs BELIECTB
C pa3IM4YHOM PaCTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOM MAacCOBOM  JTOJNEH
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJICUCTBUE BOJIbI C METaJUIaMU (HATpUEeM U KajblueM) (BO3MOKHO
UCIOJIb30BaHUE BUIEOMATEPHUATIOB), HUCCIENOBaHHE OOpa3llOB HEOPraHMYECKHX BELIECTB Pa3InYHBIX
KJIACCOB, HAONIOICHUE HM3MEHEHMs] OKPAaCKU HMHIUKATOPOB B pAcTBOpaX KHUCJIOT W WIENIOYed, M3ydeHUe
B3aumozeiictBuss okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJJIaMU, pEeaKIui
HEUTpaau3aluy, IOJyYEeHUE HEPACTBOPUMBIX OCHOBAHMMN, BBITECHEHME OJHOIO MeTajjla APYTUM U3
pacTBOpa COJM, PELICHHE 3KCIEPUMEHTAIbHBIX 3a/1ad N0 Teme «BaxHelmme Kiacchl HEOPraHUYECKUX
COCTUHEHUN .

Iepuonnuecknii 3akon u Ilepuoanyeckas cucreMa xumuueckux 3j1emenTos JI. U. Menneseena.
CtpoeHue aToMmoB. XuUMu4eckas cB3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIMU

[lepBple MONBITKH KJIacCU(PUKAIMM XUMHUYECKUX dlieMeHTOB. [loHATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIIEJIOYHbIE U IIEIOYHO3EMENbHbIE METAJUIbI, TAIOT€HbI, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE
00pa3yroT aM(pOTEpHBIC OKCHIIBI U THIPOKCHIBIL.

[lepnonnueckuit 3akoH. llepuommueckass cucrema xumuuyeckux sieMeHToB [l WM. Menneneesa.
Kopotkonepuoanas u ninuaHonepuoanas ¢opmsl [leproaudeckoi cucTeMbl XUMUYECKHX 31eMeHTOB J[. 1.
Menpaeneesa. [lepuonbl u rpymnmnbsl. @U3HMUECKUN CMBICI TOPAIKOBOIO HOMEPA, HOMEPOB MEPUOIa U TPYIIIIBI
AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifiep. M3oTombl. DnekTpoHbl. CTpOSHUE 3IEKTPOHHBIX 000JI0YeK
aTOMOB MepBbIX 20 xuMuyeckux anemMeHToB llepuoanueckoit cuctemsl Jl. 1. MenneneeBa. XapakrepucTuka
XMMHMYECKOI0 3JIEMEHTA 110 €ro MojoxeHuro B [lepuoauueckoit cucreme 1. 1. Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHHs pajuyca aTOMOB XHMHUYECKHUX JJIEMEHTOB, METANIMYECKUX W
HEMETAJJIMYECKUX CBOMCTB 10 TPyIIaM U MEepUOJIaM.

3nauenune llepuogmueckoro 3akoHa u Ilepuogmueckoil CHCTEMbl XUMUYECKHX HJIIEMEHTOB IS
pa3BuTuA Hayku U npaktuku. . M. Menzaenees — yd€HbBIN U TpaXk1aHNH.

Xumunyeckasi cBs3b. KoBasieHTHas (MosisipHasi M HEMOJISIpHAsl) CBSA3b. JEKTPOOTPULIATEIHBHOCTD
XUMHUYECKUX AJIeMEHTOB. VIOHHAs CBS3b.

Crenenb okucineHus. OKHCIUTEIbHO-BOCCTAHOBHUTENbHbIE peakuuu. I[lpoueccsl oxucineHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe o00pa3lloB BEUIECTB METAUIOB M HEMETAJIOB, B3aMMOJCHCTBUE THUIAPOKCHIA IIMHKA C
pacTBOpaMH KHUCJIOT M UIEJNOYEH, MPOBEACHUE OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEaKLMi (TOpeHUe, peakliuyi pa3ioKeHHs], COSJUHEHNU).

Meostcnpeomemnuwie ceasu

Peanmu3anuss MeXNpeaMETHBIX CBS3€M NPH M3YYEHMM XMMHU B 8 KJIacce OCYLIECTBISIETCS Yepe3
HCIOJIb30BaHNE KaK OOLINX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUHU, SIBISIFOIIMXCS CHCTEMHBIMH
JUISL OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIN (DaKT, runoresa, TEOpHsl, 3aKOH, aHAJIU3, CHHTE3,
KJaccupuKalus, NEepPUOAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, H3MEPEHUE, MOJEIb,
SIBJICHHE.

dusnka: mMarepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIHUJ, M30TOMbI, PaJuOaKTUBHOCTD,
MOJIEKYJa, DSJEKTPUYECKU 3apsijl, BEIIEeCTBO, Tello, O0BbEM, arperatHoe COCTOSIHHME BellecTBa, Tas,
(bu3nyeckre BeIMUMHBI, AMHUIIBI H3MEPEHUS, KOCMOC, TIaHeThl, 3BE3/1b1, COJTHIIE.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TOPOIBI, TIOJE3HBIE HCKOMIAeMbIE, TOTUIHBO,
BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKas peakus



[Tepuonuueckuii 3akoH. Ilepuomnueckas cucrema xumudeckux snemeHtoB JI. WM. Menpaeneesa.
Crpoenune aTromMoB. 3aKOHOMEPHOCTM B H3MEHEHHHM CBOMCTB XUMHYECKHUX OJJIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KM, KaJbIUs U UX COSAMHEHUN B COOTBETCTBUHU C MOJIOKEHHEM 3JIeMEHTOB B [lepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BUABl XMMUYECKOM CBA3U. THUIBI KPUCTALIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT THUIA KPUCTAIUNIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHWMYECKHX BEIIECTB. XWUMHUYECKHE CBOMCTBA BEIICCTB,
OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHUN, TeHETHUECKasi CBA3b HEOPTraHWYECKUX
BEILECTB.

Knaccudpukanus XuUMHUECKUX peakUMid MO pa3jIMYHbIM MpU3HaKaM ([0 4YHUCIY U COCTaBy
YYacTBYIONIMX B PEAKIUU BEUIECTB, MO TEIIOBOMY 3 (EeKTy, MO0 U3MEHEHUIO CTCIEHEH OKHCICHHUS
XUMHYECKHUX DJEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHIO KaTalInu3aropa). DK30- M DHIAOTCPMUUYCCKUE
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[TonsiTre 0 ckopocTH xumudeckoi peakiuu. [lonsartue 06 oOpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [loHsATHE O TOMOTEHHBIX W TeTepOreHHbIX peaknusx. [lonstue o karanuze. Ilonarue o
XUMUYECKOM paBHOBeCHUU. DaKTOpbI, BIMUSIONIME HA CKOPOCTh XHUMHUYECKOW PEaKUUU W TOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu, AJIEKTPOHHBIN OamaHc OKHCIIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHUE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHN C
HCII0JIb30BAaHNEM METO/Ia 3JIEKTPOHHOT0 OanaHca.

Teopus 37EKTPOIUTUYECKONW TUCCOLMALMU. DJEKTPOJUTHI U HEAIEKTPOIUTHL. KaTHOHBI, aHUOHBI.
MexaHu3M JuccolManuy BEHIECTB C PA3IMYHBIMU BHUJAMU XMUMHYECKOW CBsi3U. CTENEHb AUCCOLMALIMHU.
CusibHBIE U ClTa0bIe DJIEKTPOJIUTHI.

Peakuuu wnoHHOro oOMeHa. VYcnoBUS NPOTEKaHHsS peakUuid MOHHOrO OOMeHa, TMOJHbIE U
COKpallléHHbIE HOHHBIE YpaBHEHUs peakiuil. CBOMCTBA KUCIOT, OCHOBaHUI U COJIEH B CBETE MPEACTaBICHUMN
00 2NeKTPONUTHYECKON Auccorranyy. KauecTBeHHbIE peakiiny Ha HOHBL. [IoHATHE 0 THUAPOIHU3E CONEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTANTUYECKUX PENIETOK HEOPTaHMYECKUX BEIIECTB — METAIJIOB U
HeMeTalsioB (TpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJOpUAA HATpHsl), UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH  XMMHYECKOH  peaklMd OT  BO3JCHCTBUS  pa3NUYHbIX  (DAKTOPOB,  HCCIEIOBaHUE
AIEKTPONPOBOAHOCTA PACTBOPOB BEILIECTB, MPOIECCA AUCCOLUAIMH KUCIIOT, MIEJIOYe U cojieil (BO3MOKHO
WCIIOIb30BaHUE BHUCO MaTEPHUAJIOB), MPOBEACHHE OIMBITOB, WUTIOCTPUPYIOMIUX TPU3HAKK TMPOTEKAHUS
peakiuii WOHHOrO oOOMeHa (oOpa3oBaHHME OcajKa, BBIAEICHHE Ta3a, oOpa3oBaHHE BObI), OMBITOB,
WUTIOCTPUPYIOIINX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakiuii  (TOpeHHe, peakiuu
pasNoKeHUs!, COSTMHEHUS ), PACTIO3HABAHNE HEOPTAHUYECKUX BEIIECTB C MTOMOIIBIO KAaYeCTBEHHBIX PEAKITHIl
Ha WOHBI, PEIICHUE KCIIEPUMEHTAIBHBIX 3a]1a4.

HeMeTa/uibl M UX COeIMHEHUS

OOmiass xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUsST aTOMOB, XapaKTEpHBIE CTEIECHU
okucnenusi. CtpoeHne u GU3NIECKHNE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMUYECKHE CBOMCTBA HA
npuMepe xJopa (B3aUMOJEICTBHE C MeTallaMH, HeMeTajulaMu, miernodamu). XsopoBoaopon. CosnsHas
KHUCJIOTa, XUMHYECKHME CBOWCTBA, IOJy4yeHUE, MpUMeHeHue. JlelicTBHe Xjopa M XJOPOBOAOPOAA Ha
OpraHu3M uejoBeka. BaxkHeiire XJI0puabl U UX HAX0XKICHHUE B IIPUPOJIE.

O6mas xapaktepuctuka 31eMeHTOB VIA-Tpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
creneHn okucieHus. CTpoeHHe W (QHU3MYECKHE CBOICTBa MPOCTHIX BEIIECTB — KHUCJIOPOJAa U CEpHI.
AnoTpornHbeie MOAU(PHUKAIIMU KUCIOPOJia U Cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOpPO, CTPOCHUE,
¢dusnueckne U XUMHYecKkne cBorcTBa. OKCHUIBI Cephl KaK MPEACTABUTEIN KUCIOTHBIX OKCUAOB. CepHas
KHCIOTa, (U3MYeCKWe U XHUMHUYECKue CBoicTBa (0OmIMe Kak TpPEeACTaBUTENs Kiacca KHUCIOT H
crenuduueckre). XuMUUECKHE peaklnu, JIeKalllue B OCHOBE MPOMBILIUIEHHOTO CI0c00a MoydeHus CepHon
KUCIOTHI. [Ipumenenue cepHoit kuciaoTel. Colii CEpHON KUCIOTHI, KAYECTBEHHAS PEaKIUs Ha CyJIb(aT-uoH.



Haxoxnenue ceppl M €€ COeOIMHEHUM B Tpupoae. XUMHUECKOE 3arpA3HEHUE OKPYKAIOLIEH Cpebl
COCIMHCHHUSAMH cepbl (KUCIOTHBIC JIOXKIH, 3arpsA3HEHHE BO3JyXa UM BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHBIE
CTETIEHU OKHUCJICHMs. A30T, pacnpocTpaHeHHWe B mpupone, ¢GU3NYECKUEe M XHUMHUYECKHE CBOMWCTBA.
KpyroBopor a3zora B mpupoae. AMmuak, ero (u3HuecKhe M XUMHYECKHE CBOMCTBa, MOJIy4YeHHE U
npuMeHerne. Cond aMMOHHMA, WX (U3MYECKHE W XUMHUECKHE CBOWCTBa, MpuMeHeHue. KauecTBeHHas
peaknys Ha MOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOoJy4YeHHue, (PU3UYEeCKHe M XUMHUUYECKHUE CBOMCTBA
(obmue kak mpencTaBUTENs Kiacca KUCIOT U crenududeckue). Vcmonb3oBaHWe HUTPATOB U coJiei
aMMOHHS B KauyeCTBE MHUHEPAJIBHBIX YyH0OpeHuH. XUMHUYECKOe 3arpsi3HEHHE OKPYXKAIoLEH Cpelibl
COCTMHEHUSMHU a30Ta (KHUCIOTHBIC JOXKIHW, 3arps3HCHHE BO3JIyXa, NOYBBEI W BOoMoéMOB). Docdop,
aiotpornubie Mogudukanuu Gocdopa, ¢usznyeckue M xumudeckue cpoiictBa. Okcun docdopa (V) u
dbochopHas kuciora, (uU3MUECKHMEe MU XUMHUYECKHE CBOICTBa, moiydeHue. Vcmomnb3oBanue ¢ocdaroB B
KauecTBE MHUHEPAIbHBIX YI0OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTENEHU OKUCIICHUS. YTJIEpOJ, alJIOTPONHbIE MOAU(PUKALIMY, PACIPOCTPaHEHUE B MPUPOJE, (pusnueckue u
XUMHUYecKue cBoiictBa. AncopOuusi. KpyroBopot yrieponaa B npupoze. OKcuasl yriiepoaa, ux pusndeckue
U XUMHYECKHE CBOWCTBA, JCHCTBHE Ha >KMBBIC OPraHU3MbI, MOJTYYEHHE W MPUMEHEHHE. DKOJIOTHYeCKUe
npoOyieMbl, cBsi3aHHBIE ¢ OkcuaoM yriepoaa (IV), rumoresa mIoOaTbHOTO TOTEIUICHHUS KIIMMATa,
MApHUKOBBINA dPQPEKT. YToNbHAs KUCIOTA U €€ CONU, NX (PU3UIECKHE M XUMHUYECKHE CBOICTBA, TIOTYYCHUE U
npuMmenenue. KaduectBenHas peakuus Ha kapOoHaT-MOHBI. Mcnonp30BaHue KapOOHATOB B OBITY, MEIULIMHE,
MIPOMBIIIIJICHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHayasbHbIE OHATHS 00 OPraHUYECKUX BEILECTBaX KaK O COEJAMHEHUSX yriepoja (MeTaH, 3TaH,
STHWJIEH, alleTHJIEH, ATaHOJ, IJIMIEPUH, YKCYCHas KucioTa). [IpuposaHble HCTOYHUKY YIII€eBOJOPOIOB (Yrob,
NPUPOJHBIN Ta3, He(Th), NPOAYKTH HUX HepepaboTku (OEH3MH), UX POJIb B OBITY U NPOMBIIUIEHHOCTH.
[ToHATHE O OMOJIOrMUYECKH BaXKHBIX BEIIECTBAaX: XKHUpaX, OeNKax, yrieBoAax — M UX POJIM B )KU3HU YEIOBEKa.
MatepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCAMHEHUH.

Kpemuuii, ero ¢usmueckne M XMMHMUYECKHE CBOMCTBA, NojyueHHUE M mnpumeHeHue. CoeauHeHus
KpeMHHUA B nipupoze. O6mue npeacrasiaeHus o6 okcuae kpemuus (1V) u kpemuueBoit kucnore. CUITUKaTHI,
UX MCIIOJIb30BaHME B OBbITY, B NPOMBIIIJICHHOCTH. BaxxHelne cTpouTenbHble MaTepHalibl: KepaMHKa,
CTEKJIO, IIEMEHT, 0€TOH, jkene300eToH. [IpobiemMbl 6€30MacHOTO UCIIONB30BAHUS CTPOUTEIBHBIX MAaTEPHAIIOB
B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTBI, IPOBEICHHE
KaueCTBEHHBIX PEaKIMI Ha XJIOPHUI-UOHBI U HAOJIOIEHUE PU3HAKOB X MPOTEKAHUS, OIBITHI, OTPaXKaroIlue
¢uznyeckne M XHMMHYECKHE CBOWCTBA TaJlOT€HOB M HUX COEAMHEHHH (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATEPHAJIOB), O3HAKOMJIEHHE C 0oOpa3lamH XJOpPUIOB (TaJOreHH]IOB), O3HAKOMIIEHHE C oOpa3namu
ceppl M €€ COEAMHEHUSMH (BO3MOXXKHO HCIOJb30BaHUE BHJEOMATEpPHAloB), HAOIIOJCHUE Ipolecca
oOyriuBaHUs caxapa NOJ JCHCTBHEM KOHIIEHTPUPOBAHHON CEpHON KHCIOThHI, HW3YyYEHHE XHUMHUYECKHX
CBOMCTB pa30aBlIE€HHONW CEpHOW KHUCIIOTHL, IMPOBEIECHHUE KAueCTBEHHOW peakluu Ha CylbpaT-UOH H
HaOJI0IeHNe MpU3HaKa e€ MPOTEeKaHUs, O3HaKOMJIEHHE ¢ (PM3NUYECKUMHU CBOMCTBaMHU a30Ta, Gocdopa U ux
COeIMHEHUI (BO3MOXKHO UCIIOJNIB30BAaHUE BHICOMATEPUAIOB), 0Opa3maMu a30THBIX U (POCHOPHBIX
ynoOpeHui, mnoilyueHHue, CcoOUpaHHe, paclo3HaBaHWE U H3y4YEHHE CBOMCTB aMMHaka, HpPOBEIACHHE
KAueCTBEHHBIX pEakIui Ha HOH aMMOHHUs H ¢docdaT-uOH M U3yUYEeHHE TPU3HAKOB HUX MPOTEKaHUS,
B3aMMOJICICTBUE KOHLEHTPUPOBAHHOM Aa30THOM KHUCIOTBI C MeEAb0 (BO3MOXKHO MCIIOJb30BaHUE
BUJICOMATEPHAJIOB), H3yYCHHE MOJENeld KpPUCTAUIMYECKUX PpEHETOK anmasa, rpadura, ¢ysuiepeHa,
03HaKOMJIEHHE C MPOILIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YTJIEM U YCTPOMCTBOM
MPOTUBOTra3a, MoJydyeHne, coOOMpaHne, pacrio3HaBaHHe U M3Y4YEeHHUE CBOMCTB YIJIEKHCIIOTO Tra3a, IPOBEACHHE
KAueCTBEHHBIX peakuuid Ha KapOOHAaT M CHIMKAT-MOHbI W U3YyYEeHHE NPU3HAKOB HX MPOTEKaHUS,



O3HAKOMJICHHE C MPOAYKLIHEW CUIMKATHOM MPOMBIIUIEHHOCTH, PEHICHUE SKCIEPUMEHTAIBHBIX 3a4ad I10
TeMe «BakHellne HeMeTalluIbl U UX COCTUHEHUSD.

MeTtaJuibl ¥ UX COeIMHEHUS

OOmasi XapakTepUCTUKA XUMHYECKHX D3JIEMEHTOB — METAJUIOB HAa OCHOBAaHWUU HX TOJOXKEHUS B
[Tepuonuueckoit cucreme xumuueckux sjaemeHTOoB [[. M. MengeneeBa u crpoeHust atomoB. CTpoeHue
MeTauioB. Meramuindeckasl CBSI3b U METAJUIMYECKass KPUCTAINYECKas PelIETKA. DIEKTPOXUMUYECKUN P
HanpsDKeHUH MeTayuioB. Pu3nveckue M XMMHUYECKHEe CBOicTBa MeramioB. OOmme crocoObl MOTyYeHHS
MeTauioB. [ToHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBbl (CTajb,
YYT'yH, JIOpaJIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTamibl: noJjioxkeHue B Ilepumomnueckoil cucreme XuUMHUYecKux siementoB J[. M.
MeneneeBa, CTpOGHHE MX aTOMOB, HaxoXkJaeHue B mpupoie. duznueckue u XMMHUYECKHUE CBOMCTBA (Ha
npuMepe Hatpus U Kanus). OKCUIbI U TUAPOKCHUIBI HATpUsl U Kanud. [IpuMeHeHune menouHbIX METaJJIOB U
UX COEOUHEHUMN.

[IlenouyHO3eMeNbHBIE METAJUIBI MAarHUW M KaibUui: mosnoxeHue B llepuoguyeckoit cucreme
xuMuueckux 3nemeHToB . . MeHneneeBa, CTpo€HHE UX aTOMOB, HaXOXKJIECHHE B npupoae. dusznueckue u
XUMHUYECKHUE CBOMCTBA MarHus W Kajblus. BaxHeimmue coeMHEHUS KalbIUs (OKCUI, TUAPOKCH, COJIH).
XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuonnueckoit cucreme xumuueckux sneMeHtoB J[. M. Menneneesa,
CTPOCHHE aTOMa, HaXOXKICHHE B Mpupoje. Ou3ndeckne 1 XUMHUICCKUE CBOMCTBA aTFOMUHUS. AMDOTEpHBIC
CBOMCTBA OKCH/IA U THIPOKCH/IA AITFOMUHUS.

Kenezo: nmonoxenue B Ilepumonuueckoin cucreme xumuueckux snemeHtoB J[. M. Menneneesa,
CTPOEHHUE aToMa, HaxoxjaeHue B mnpuponae. dusnueckue M XUMUYECKHE cCBoOMcTBa xkene3a. OKCUpbl,
ruapokcubl U conu xkenesa (1) u sxenesa (111), ux cocras, cBoWcTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE C OO0pa3llaMM METalIOB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBaMH, H3YYCHHE
pE3yNbTaTOB KOPPO3UU METAVIOB (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSI OKCHJA KalbI[Usl M HATPUsA C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
HCCTIEIOBAaHUE CBOMCTB KECTKOW BOJIBI, MPOIIECCA TOPEHUS JKeJle3a B KUCIopoae (BO3MOXKHO UCTIOIh30BAHNE
BUJICOMATEPHANIOB), TMPU3HAKOB TMPOTEKaHHs KAYECTBEHHBIX peaklUWid Ha HWOHBI: MarHus, KaJbIlus,
amomuHus, 1uHKa, skene3a (1) w xemeza (Il), megm (ll), HaOmromeHue M omucaHUE TPOIECCOB
OKpalllMBaHUs TUIAMEHU MOHAMHU HATpUs, KaJlus U KaJIbIUs (BO3MOKHO HCIOJIB30BaHUE BHIEOMATEPHAIIOB),
uccaenoBaHue aM(OTEpHBIX CBOWCTB THUIAPOKCHAA aTIOMUHHMS W THUIPOKCHIA IIMHKA, peIIeHUe
AKCIEPUMEHTANIbHBIX 3a/a4 10 TeMe «BakHelIe MeTallibl U UX COCIUHEHUS.

XuMHus M OKpYyKaUIas cpeaa

BemectBa 1 MaTepuasibl B MOBCETHEBHOM JKM3HU YEJIOBEKA. be30macHOe MCIOIb30BaHNE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBast moMoIpb Mpyu XUMUIECKUX 05KOTaX U OTPABJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEH cpeabl (MpeaenbHas T0nycTUMas KOHIIEHTPALMs BEIeCTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH SKOJIOTHYECKUX TMPoOIeM.

Xumuueckuii IKCnepuUMeHm:

n3ydeHne o0pasIoB MaTepruaoB (CTEKIIO, CIIaBbl METAJIJIOB, TIOJUMEPHBIC MaTEPHUAIIbI).

Mescnpeomemnuie ceasu

Peanuzamust MeXINpeAMETHBIX CBSI3€M MpH M3YYEHHM XMMHU B 9 Kiacce OCYIIECTBISETCS uepe3
UCIOJIb30BaHNE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATUH, TaK U MOHATUH, SBISIIOIIMXCS CHUCTEMHBIMH
JUISL OTJEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIN (DakT, TUTIOTE3a, 3aKOH, TEOPHS, aHAlIU3, CHHTE3,
KIacCUpUKALUs, TEPUOAUYHOCTb, HAOIIOEHUE, SKCICPUMEHT, MOJACITUPOBAHUE, H3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHsI, MaTEpUaJIbL.

®usnka: mMarepus, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJ, U30TOMbI, PaJUOAKTUBHOCTb,
MOJIEKYJIa, JEKTPUUECKUM 3apsij, MPOBOJIHUKH, MTOTYIPOBOJAHUKH, AUIIEKTPUKH, (POTOIIEMEHT, BELIECTBO,



TeNo, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIIMYECKAs PEIIETKA,
CIIJIaBbl, (PM3MUYECKHE BEIWYHMHBI, CAMHUIBI U3MEPEHHUS, KOCMHYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3.IHI,
Connue.

buomorusi:  gorocuHTe3, AbIxaHue, Ouocdepa, HIKOCHCTEMA, MHUHEpabHBIE  YZOOpeHWUs,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

I'eorpadust: atmocdepa, ruapocdepa, MUHEPAIIbL, TOPHBIE TIOPO/IBL, TOJIE3HBIE UCKOMAeMbIe, TOTIIMBO,
BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE PE3ybTaThl OCBOEHHUS MPOTPaMMBI OCHOBHOTO 00Iero oOpa3oBaHUs JOCTUTAIOTCS B
XxoJe OOy4YeHHMs] XUMHH B EIUHCTBE Y4e€OHOW M BOCHUTATENBHOH JEATENbHOCTH B COOTBETCTBUHU C
TPAIUIIMOHHBIMH POCCUUCKUMU COITMOKYJIBTYPHBIMHU M JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU, IPUHATHIMU
B 0011leCTBE ITpaBWJIaMU U HOPMaMH TOBEJEHMSI U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS
U COLIMAIN3aIUU 00yJaroINXCS.

JIM4HOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PAaCHIMPEHUE OIBITA JAESITEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) naTPHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACIEOUIO,
MMOHMMAaHUs 3HAYEHUS XMMHUYECKOW HAyKH B JKM3HM COBPEMEHHOrO OO0IEeCTBa, CIIOCOOHOCTHU BIAJIETh
JIOCTOBEpHOUN MH(pOpPMAIIHE O TIEPEIOBbIX JOCTHKEHHUIX U OTKPBITUSIX MUPOBOM U OT€UECTBEHHOU XHMUH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoilcTBEe MUpa 1 0OIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

MIPEJICTABICHHUS] O COLMAIBHBIX HOPMax M IpPaBUJIAX MEXIWYHOCTHBIX OTHOLIEHHM B KOJIJIEKTHUBE,
KOMMYHHMKaTUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO I0JIE3HOM, yUeOHOUCCIIEI0BATENbCKOM, TBOPUECKON U
JAPYTUX BHUJAX AEATENIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOU JESTENbHOCTU MPU BBINOJIHEHUH
y4eOHBIX, TO3HABATEIbHBIX 3a]a4, BBINOJHEHUH XUMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUH Y4eOHBIX
MIPOEKTOB, CTPEMJIEHHS K B3aUMOIIOHMMAHHUIO ¥ B3aMMOIIOMOIIM B IIPOLIECCE 3TOM yueOHOU e TeNIbHOCTH,
TOTOBHOCTH OIICHUBAaTh CBOE IOBEJCHHE M TOCTYNKH CBOMX TOBapHILIEH C MO3UIUM HPABCTBEHHBIX H
IIPaBOBBIX HOPM € YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHPOBO33PEHUYECKUE MPEJICTABICHUS] O BEIIeCTBE M XHWMHUYECKOM peaklMH, COOTBETCTBYIOIIME
COBPEMEHHOMY YPOBHIO Pa3BUTHS HaYKU U COCTABJISIOLINE OCHOBY Ui MOHUMAaHHS CYIIHOCTH HAay4HOMH
KapTUHBI MHpa, TMPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHsI MPHPOMBI, B3aHMMOCBS3IX
4eJI0BEKA C IPUPOJHON CpPeNloil, O poJiv XMMHH B ITO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbIE MOTUBBI, HAIIPABJIEHHbIE HA MOJTYYEHHE HOBBIX 3HAHUI MO XMMHUHU, HEOOXOIUMBIE
s 0oObsCHEHUS HaONIOAAeMbIX IMPOLECCOB U  SBJICHHUM, MO3HaBaTeNbHOH, HWH(MOPMAIMOHHONW H
YUTATEeIBCKON KYIbTYphl, B TOM 4YHCIIE HABBIKOB CaMOCTOSITENIbHON paboOThl ¢ Y4eOHBIMH TEKCTaMH,
CIPAaBOYHOH JIMTEPATYPOH, TOCTYITHBIMUA TEXHHUYECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOy4eHHI0O U TIO3HaHMIO, JII0OOO3HATENbHOCTh, TOTOBHOCTb M CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOEKTHOM M HCCIEIOBATEIbCKOM JAEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIMpPaBIEHHOCTH U YPOBHS O0y4YEeHUS B HajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HHU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKM Ha
3I0pOBBIM 00pa3 >KWU3HH, OCO3HAHWE TOCIEACTBHM M HENPHUITHE BPEAHBIX TNPUBBIUEK (YMOTpeOIeHUS



QJIKOTOJIs, HAPKOTHKOB, KYPEHHS), HEOOXOUMOCTH COOJIIO/ICHUS MPaBWJI OE30MAaCHOCTH MPHU OOpAIICHUH C
XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOMN KU3HU,

5) Tpy10BOT0 BOCTIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YyUEHHUIO MPOPECCHil U TpyAa pa3IMYHOTO POJa, YBAKCHHE K TPYAY H
pe3yibTaTaM TPYIOBOW JAESITEIBHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHMsI MPEIMETHBIX 3HAHUU IO
XUMHUH, OCO3HAHHBIM BHIOOP HWHIWBHUIYAIBHOW TPACKTOPUU TMPOJODKCHHS O0Opa3oBaHUs € YYETOM
JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMHH, OOIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIIEIIHON
npoecCHOHATLHON JEATeTbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHWH, TOTOBHOCTh aTalTHPOBATHCS B
po¢eCCUOHAIBHON CpeJIe;

6) 3K0JIOrH4ecKOro BOCIIUTAHMUS:

9KOJIOTHYECKHU IEIeCO00pa3HOe OTHOIICHHUE K MPUPOJC KaK UCTOYHUKY JKM3HU Ha 3emiie, OCHOBE e&
CYIIECTBOBAHHSI, IMOHMUMAHHE IIEHHOCTH 3JI0POBOTO M 0Oe30macHoro obpa3a KHW3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PH3NYECKOMY U IICUXMUYECKOMY 3/10pPOBbIO, OCO3HAHHE LIEHHOCTH COOIIOICHUS
MpaBJI 0€30MaCHOTO NOBEICHUS IPU paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYAIUAX, YTPOXKAIOLINX 310POBbIO
¥ KM3HHU JIFOJICH;

CIIOCOOHOCTH TIPUMCHSATH 3HAHWS, IOJy94aeMble TPH HM3YUYCHUW XWMHH, JUISI PEIICHUS 3ajad,
CBSI3aHHBIX C OKpY’KaIoLIeH NPUPOAHOW Cpedod, ISl TOBBIMICHUS YPOBHS SKOJOTMYECKON KYJIbTYpHI,
OCO3HaHUs TNI00aIbHOrO XapakTepa SKOJIOTHYEeCKUX MpoOieM U MyTel MX pelieHusl MOCPeICTBOM METO/I0B
XUMHH, OKOJIOTHYECKOTO  MBINUICHHUS, YMCHHS  pPYKOBOJCTBOBAaThCS MM B  IIO3HABATEILHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOM MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBIICISIOT 3HAUMMBIE /Ui (DOPMUPOBAHUSI MUPOBO33PEHUS
oOllieHay4Hble TOHATHS (3aKOH, TEOpHUs, NMPUHIIMI, THMOTe3a, (AaKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U
JPYToe€.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax M IMO3BOJISIOT HA OCHOBE
3HAaHUW U3 ATHX NOpeaMeToB (OpMHpOBaTH MPEACTABIEHHWE O IEIOCTHOW HAyYyHOM KapTUHE MHpa, U
yHHUBEpCalIbHbIE Yy4eOHbIEe JeHCTBUS (TO3HABAaTENbHBIE, KOMMYHUKATHUBHBIC, PETYISITHUBHBIE), KOTOpHIE
obOecrieunBalOT (POpMUPOBAHHME TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHIO
y4eOHOM NeSTENbHOCTH.

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble JJornyeckne 1eMCTBUSA:

YMEHHUSI UCITOJIB30BATh MPUEMBI JIOTHYECKOTO MBINUICHHS TPH OCBOCHUN 3HAHUI: PACKPBIBATH CMBICT
XUMHYECKHUX TOHSATHH (BBIACIATh MX XapaKTEepPHBIC TPU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JAPYTUMHU
MOHATHIMH ), UCTIONIb30BaTh IOHATHUS JUISI OOBSICHEHUS OT/ICIBHBIX (PAKTOB U SIBIICHUM, BEIOUPATh OCHOBAHUS
U KpPUTEpUU [UIsl KIAcCU(PUKAIMA XUMHUUYECKUX BEIIECTB MU XHMHUYECKUX PEaKIuid, YCTaHABIUBATH
MPUIUHHO-CIICJCTBEHHBIE CBSI3UM MEXAY OOBEKTaMH W3y4YEHHUs, CTPOUTH JIOTHYECKHE PaCCyKICHUS
(MHIYKTUBHBIC, JICTYKTUBHBIC, TI0 aHAJIOTHH ), JCJIaTh BBIBOJIBI U 3aKITIOUCHHS;

YMEHHE TPUMEHSATh B TpoOIecce TIO3HAHUSA TMOHATHS (TPEeIMETHhIE W  MeTalpelIMEeTHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCIIOIb3yEMbIE B XUMHHU, MPE0OPa30BBIBATH IIUPOKO MPUMEHSEMBIC B
XUMUU MOJICJIbHBIC TPEACTABICHUS — XUMHYECKHUW 3HAK (CHMBOJ DJIEMEHTAa), XUMHUYecKas (opMmyna u
ypaBHEHHWE XHMHYECKOW pEakuu — TPU PEIICHUH Yy4eOHO-TIO3HABAaTEIbHBIX 3a/lad, C Yy4E€TOM 3THUX
MOJICTIbHBIX MPEACTABICHUI BHISBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU HU3y4aeMbIX 0ObEKTOB
— XUMHUYECKHX BEIIECTB M XHMHUYECKUX PEAKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYHHHO-
CJICICTBEHHBIC CBSI3U U TIPOTHBOPEYUS B U3y4aE€MBbIX MPOIECCAX U SBJICHHSIX.

Ba3oBble ucciaenoBarejabLcKue NeicTBUA .

YMEHHE HCIIOh30BaTh IOCTABJICHHBIC BOMPOCHI B KAYECTBE WHCTPYMEHTA TMO3HAHUA, a TaKXkKe B
KaueCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI IO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUMH;

npuoOpeTeHne OombIiTa 10 IJIAHWPOBAHWIO, OpraHU3allMK W TMPOBEACHHUIO  YYEHWUYECKHX
AKCIIEPUMEHTOB, YMEHUE HAOJII01aTh 32 XOJA0M MPOIECcCca, CAMOCTOSTENIBHO MMPOTHO3UPOBATH €T0 Pe3ysIbTarT,



(bopMmynupoBaTh 0000IIEHNS U BBIBOJBI 110 PE3Yy/IbTaTaM IMPOBEIAEHHOIO OIBITA, UCCIEIOBAHUS, COCTABIIATh
OTUY€T O MPOCIIaHHON paboTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, aHATM3UPOBATH M WHTEPIPETHPOBATh MHPOPMALHUIO PA3IHMYHBIX BUIOB U (popm
IPEJCTABICHUS, IOJIy4aeMYK W3 Pa3HbIX HCTOYHHUKOB (HAY4YHO-TIONYJISIpHAs JIMTEpaTypa XHMHUYECKOTO
COJIep KaHus, CIpPaBOUYHbIE MOCOOMs, pecypchl VIHTepHeTa), KpUTUYECKH OLIEHUBATh IPOTUBOPEUYMBYIO U
HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPHUMEHATh pa3IUYHbIE METOABl M 3alpochl NpU TOUCKEe H oTOope wuH(popmanuu u
COOTBETCTBYIOLMX [JaHHbIX, HEOOXOIMMBIX JJIs BBIIOJHEHHUsS Y4eOHBIX M I103HABaTEIbHBIX 3a/ad
ONpENeIEHHOIO  TUIA, [PUOOpeTeHHe OomblTa B OOJACTH  HUCIOJIb30BaHUS  MH(POPMALUOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAaHUS PA3JINYHBIX [TOUCKOBBIX
CHCTEM, CaMOCTOSTEIbHO BBIOMpATh ONTHMAIbHYIO (OpPMY TpEACTaBICHUS HHPOPMALUU H
WUTIOCTPUPOBATh pelllaeMble 337a4l HECTOKHBIMU CXEMaMH, AUarpaMMaMu, ApyruMu (popMamu rpapuku u
UX KOMOMHAIMSIMU;

YMEHHE UCHOJIb30BaTh U aHAJIM3UPOBATH B IpOLECCE y4YEOHOM M MCCIEN0BaTEIbCKON JESITEIbHOCTH
nHGOPMALIMIO O BIHMSHUM TPOMBIIUICHHOCTH, CEIbCKOTO XO3SHCTBA W TpAHCIOpTAa HA COCTOSHHE
OKpY’Karollel MPUPOTHON Cpeibl.

KoMMyHuKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIC 1eliCTBUA:

YMEHHMS 33/1aBaTh BOIPOCH! (B X0J€ AMaora u (WiM) AUCKYCCUH) IO CYIIECTBY OOCYX JIaeMOU TEMBI,
(bopMyIHPOBATH CBOU MPETIOKEHHUSI OTHOCHTEIBHO BBITIOJTHEHUS MPEATIOKESHHOH 3a/1a9u;

YMEHHS TNPEACTABIIATH IOJIYYCHHBIE DPE3YyJbTaThl I103HABATEIBHOW JEATEIBHOCTH B YCTHBIX H
IIMCBMEHHBIX TEKCTaxX; JejaTh IPE3CHTALUI0 pPE3yJbTaTOB BBINOJHEHUS XUMHUYECKOIO HKCIEPUMEHTa
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHUSI Y4eOHOro COTpPYJHHMYECTBA CO CBEPCTHUKAMM B COBMECTHOW I103HABaTEIbHOM U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH TPU PELICHUHM BO3HUKAIOIIMX Npo0jeM Ha OCHOBe yuéTa oO0IuX
MHTEPECOB U COTIacOBaHMs MO3ULMIA (00CYXIeHHSI, 0OOMEH MHEHHUSIMU, «MO3TOBBIE IITYPMbI», KOOPAUHALHS
COBMECTHBIX JICHCTBUM, ONpeieieHne KPUTEPUEB 1O OLICHKE KaueCTBA BBITIOJHEHHON pabOTHI U IpyTHE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITEIbHO  ONPENENATh LEIU  JEATENBHOCTH, IUIAaHUPOBAaTh, OCYILECTBIATH,
KOHTPOJIMPOBaTh M NpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JESATEIbHOCTb, BBIOMpaTh HauOolee
s dexTuBHBIE CIIOCOOBI pPElIeHHUsT y4eOHBIX M TO3HABATEIBHBIX 33Ja4, CAMOCTOSITEIHLHO COCTaBIATh WM
KOPPEKTUPOBATh MPEJIOKEHHBIA AJITOPUTM JEHCTBUNA IPHU BBINOJIHEHUHM 33JaHUN C Y4ETOM TMOJYyYEHHS
HOBBIX 3HAHMH 00 M3yyaeMbIX OOBEKTAaX — BELIECTBAX M PEAKIMX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3ysipTaTa 3asBICHHOM LM, YMEHHE HCIOJIb30BAaTh M aHAJIU3UPOBATH KOHTEKCTHI, NpEIJIaracMble B
YCJIOBUH 3aJIaHHI.

HNPEIMETHBIE PE3YJBTATHBI

B coctaBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOSHHUIO 00S3aTENBHOTO COACpPXKAHHS, YCTAaHOBIEHHOTO
naHHOUM (enepasbHOM pabodeil MPOrpaMMOM, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAYYHBIC 3HAHMSI,
YMEHHS ¥ CHOCO0bI JeHCcTBUi, ciennduueckue uis NpeaMeTHOW o0nacTu «XUMHUs», BUIBI I€STEIbHOCTH
M0 TIONYYEHUIO HOBOTO 3HAHWsS, €r0 HMHTEpIpeTalu, MpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3ITUYHBIX
y‘Ie6HI>IX 1 HOBBIX CUTYyallUAX.

K xoHmy oOyuenust B 8 kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aThb
c(hOpPMHUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM:

u PaCKpbBIBATH CMBICII OCHOBHBIX XHUMHWYCCKUX MOHATHH: aToM, MOJICKYIIa, XUMHYECKUU DJICMCHT,
MPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMeCh (OJHOpPOJHAs M HEOJHOPOJHAs), BaJECHTHOCTD,
OTHOCHTEJIbHAsl aTOMHAasi 1 MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIeCTBa, MOJIb, MOJIIpHAs Macca, MaccoBas
N0 XMMHUYECKOTO DJIeMEHTa B COCAMHEHHH, MOJIAPHBIA OOBEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJIb,
ANEKTPOOTPHULIATETILHOCTD, CTENIEHb OKHCIEHUS, XUMUYECKasi peakius, Kiaccuukaius peakiuii: peakuuu



COEMHEHMS, PEAKIUU Pa3IOKEHUS, PEaKIMU 3aMEIeHHUs, peakuuu oOMeHa, IK30- U HIOTEPMHUUYECKHE
peaxuuu, TernaoBor 3PpGEeKT peakiuu, Sapo aToMa, SJIEKTPOHHBINA CION aToma, aTOMHasi opOuTaib, paanyc
aTOMa, XUMUYECKAas CBA3b, [TOJIAPHAs U HETIOJISIpHAs KOBAJIEHTHAs CBS3b, NOHHASI CBSI3b, MOH, KATUOH, aHUOH,
pacTBoOp, MaccoBas A0S BellecTBa (IPOLEHTHAsI KOHLEHTPALKs) B pacTBOPE;

" WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHATUN W MPUMEHSTHh 3TU MOHATHS NpU
OIMCAaHUU BEIIECTB U UX MPEBPAILLCHUI;

" JICTIOJIb30BaTh XWMHYECKYI0 CHMBOJIMKY JJIsI COCTaBlI€HHS (OPMYN BEUIECTB U ypaBHEHHU
XMMHYECKUX PEAKIIU;

® ONpeeNiATh BAJEHTHOCTh AaTOMOB DJJIEMEHTOB B OHMHApPHBIX COEIWHEHUSX, CTENEHb OKUCICHHS
3JIEMEHTOB B OWHAPHBIX COCAMHEHMSIX, IPUHA/JICKHOCTh BEIIECTB K OMPEIeIEHHOMY KIJIACCy COSAMHEHMMA
no hopMynam, BUJ XUMHUUYECKOHN CBsI3U (KOBAJICHTHAsI U MOHHAs) B HEOPTaHMYECKUX COCTUHCHUSX;

= packpbiBaTh cMbIch [lepuoamueckoro 3akona [[. M. MenneneeBa: 1€eMOHCTPUPOBATh MOHUMAHUE
MEePUONYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB OT MX MoyoxeHus B I[lepuonnyeckoii
CHCTEME, 3aKOHOB COXpaHEHHSI MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJEKYISIPHOTO YYCHHS,
3aKoHa ABOTaJIpo;

" ONMCBHIBATH M XapaKTepu3oBaTh TaOnmuHylo (opmy Ileprmognyeckold CHUCTEMBI XHUMHUYECKUX
AJIEMEHTOB: Pa3InyaTh MOHATHUS «IJIaBHas moArpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpymmna)y,
Masble U OOJbIINE MEePHOAbl, COOTHOCUTh 00O3HAYEHUs, KOTOpble UMerTcs B Tabnuue «llepuognueckas
cucreMa xumuueckux snemeHToB Jl. M. MenaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHUX D3JIEMEHTOB (COCTaB M 3apsa] sjapa, o0llee 4YMCIO 3JIEKTPOHOB M PaCHpeleeHHE HUX 110
AIEKTPOHHBIM CIIOSIM);

® KJIaCCU(PUIIUPOBATH XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEUIECTBA, XUMUYECKHE peakuuu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B peaKIIMU BELIECTB, 10 TETJIOBOMY 3D PeKTy);

" XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB pA3JIMYHBIX KJIACCOB,
MOATBEPK/1ask ONIMCAHNE TPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINN;

" IPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX Kauye€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAILICHUI B PA3JIMYHBIX YCIOBHSIX;

® BBIUMCIISTh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB, MacCOBYIO JIOJIIO
XMMHUYECKOI0 3JIeMeHTa Mo (opMyle COEAMHEHHs, MacCOBYIO JOJIO BEIIeCTBAa B PacTBOpE, MPOBOJIUTH
pacy€Thl O YPaBHEHHIO XMMUYECKOUN peaKIiny;

" IPUMEHSTh OCHOBHBIE ONEpallMi MBICIUTEIbHOW AESITENbHOCTH — aHaJIU3 M CHUHTE3, CpPaBHEHUE,
00001IeHNe, CUCTEMATH3AINI0, KIACCU(UKAIUIO, BBISIBICHUE NPUYUHHO-CICIICTBEHHBIX CBS3€H — IS
W3y4YeHUsT CBOMCTB BELIECTB M XHUMHUUYECKHX PEAKIUN, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHMUS —
Ha0JI0IeHNe, U3MEPEHNE, MOJIETTMPOBAHUE, IKCIIEPUMEHT (peasIbHbIA U MBICICHHBIH);

® cJleIoBaTh IIPaBHJIaM I[I0JIb30BAHMSI XMMHUYECKOW MOCyI0M M J1a00paTOpHBIM O0OpYyIOBaHHEM, a
TaK)Ke TMpaBuiaM oOpalleHHs C BeUIeCTBAMH B COOTBETCTBHM C WHCTPYKLIHSMH IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO IMOJYYEHHIO U COOMPAHUIO ra3000pa3HBIX BELIECTB (BOAOPOAA M
KHUCJIOPO/a), MPUTOTOBJICHUIO PACTBOPOB C OMNpEIeNEHHOM MaccoBOW J0Jei pacTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh U MPOBOJIUTH XUMUYECKHE SKCIIEPUMEHTHI 110 PACMO3HABAHHUIO PACTBOPOB LIEJIOUEN M KHCIOT
C TIOMOILIBIO UHIUKATOPOB (JJaKMyc, (heHondTanent, METUIOPAHK U APYTHUE).

K koHIy o0y4yeHus B 9 Kjacce mpeAMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpa)aTb
c(OPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHUI:

® PACKpPBIBAaTh CMBICJI OCHOBHBIX XUMUYECKUX MOHSTUN: XUMUUYECKUN 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHWOH, MTPOCTOE BELIECTBO, CIOHOE BELIECTBO, BAJIEHTHOCTb, ANEKTPOOTPULIATEILHOCTD, CTENIEHD
OKUCJICHUS, XUMUYECKasl PEAKIIHsI, XUMUIECKasl CBsI3b, TETIOBOM 3(h(PEKT peakiinu, MOJIb, MOJISIPHBIA 00bEM,
pacTBOp, SJCKTPOIUTHI, HEAIEKTPOJIUTHI, 3JICKTPOIUTHUYECKAs JUCCOIMAIUS, PEaKIMU HOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTUMble U HeEoOpaTUMblEe pEeakUWH, OKHCIUTENIbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUM, OKHCIUTENb, BOCCTAHOBUTENb, OKHCIEHUE M BOCCTAHOBJICHUE, aJNIOTPOMHS,
am(pOTepHOCTh, XUMHUUYECKasl CBSI3b (KOBaJIEHTHAsl, MOHHAs, METaJNIM4ecKas), KpUcTalinyeckasi peméTka,



KOpPpO3Usl METAaJJIOB, CILIaBbl, CKOPOCTh XMMHUYECKON peaKIMH, MpeNeabHO MOIMyCTHMAas KOHLIEHTPALUs
IIJIK BemecTBa;

" WUUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMMUYECKHUX NOHATUH U NPUMEHSTHh 3TU MOHATUS IpU
OIMCAaHUU BELIECTB U UX MPEBPALLECHUN;

" ICIIOJIb30BAaTh XMMHYECKYI0 CHMBOJIMKY JUIS COCTaBieHUS (OpMyN BEIIECTB M ypaBHEHUI
XUMHUYECKHUX PEaKIIHii;

" ONpEACNATh BAJICHTHOCTb U CTENEHb OKUCIEHMS XUMHYECKMX DJJIEMEHTOB B COEIMHEHUSX
Pa3IMYHOrO COCTaBa, MPUHAJJICKHOCTD BELIECTB K OMPENeIEHHOMY KJIacCy COSAMHEHUH Mo (hopMyaaM, BUJ
XUMHUYECKOHN CBsI3U (KOBAJCHTHAs, MOHHAS, METAJUINYECKasl) B HEOPTAaHUYECKUX COCAMHEHUAX, 3apsi)l HOHA
0 XMMHYECKOH (opmyie, XapakTep cpeAbl B BOJHBIX PAacTBOpaX HEOPraHMYECKUX COCTUHEHHH, THII
KPUCTAIUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

= packpbiBaTh cMmbici [lepuonnueckoro 3akona JI. M. MeHngeneeBa W JE€MOHCTPUPOBATH €rO
MMOHMMAaHME: OIUCHIBATh M XapakTepu3oBaTh TabnuuHyio (opmy [lepromuueckoll cucTeMbl XUMHUYECKUX
AJIEMEHTOB: Pa3InyaTh MOHATHUS «IJIaBHas moArpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymmna)y,
MaJjbie U OOJBIINE MEPUOJIbI, COOTHOCUTh 0003HAYCHHS, KOTOPhIE UMEIOTCSl B TIEPUOAUUECKON TaOIHIE, C
YUCJIOBBIMUA XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsl A1pa, oliiee
YHCIIO 3JIEKTPOHOB M PACHpENIeICHHE UX IO AJIEKTPOHHBIM CJIOAM), OOBACHATH OO0IIKE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COCIUHEHHI B Mpeiesiax MajblX MEePHOIOB U TNIABHBIX MOJTPYIII C
Y4ETOM CTPOCHUS UX aTOMOB;

® KJIacCU(UIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XMMHUYECKHE peakiuu (110
YHCIy U COCTaBy y4YacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3(h(}eKTy, M0 M3MEHEHUIO CTEeTNeHeH
OKHCJICHUSI XUMHUYECKUX 3JIEMEHTOB);

" XapaKTEepU30BaTh (OMUCHIBaTH) OOImMEe U crHenupUuYeCKue XHWMHUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, IOATBEp)KJas ONUCAaHHE MpUMEpaMH MOJEKYJISIPHbIX M HOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKLUM;

® COCTaBJIATh YPAaBHEHUS JJIEKTPOJIMTUYECKON AMCCOLMALMM KHUCIIOT, IIEJI0YEN M COJEH, MONHbIE U
COKpalI€HHbIE YpaBHEHHS peakUWid HOHHOTO OOMEHa, YypaBHEHUS peaklMi, MOATBEPKIAOIINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BELLIECTBAMH PA3IMUYHBIX KJIACCOB;

" DACKPBIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUN IOCPENCTBOM COCTaBJICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIMMT;

" IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOEHMSI, BOSMOXHOCTU INPOTEKAHMS
XUMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

® BBIUMCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJIIO
XMMUYECKOT0 3JIeMeHTa Mo (opMysie COEAMHEHHs, MAacCOBYIO JOJIO BEIIeCTBAa B PacTBOpE, MPOBOIUTH
pacuéThl 10 YpaBHEHUIO XUMUYECKON peakiuu;

= coOnroAaTh MpaBWiia TOJIb30BAaHUS XMMHUYECKOW MOCYHOH M J1abOopaTOpHBIM O0OPYAOBAHHUEM, a
TaKXke TMpaBWia OOpalleHHss C BEIIeCTBAMU B COOTBETCTBHM C HWHCTPYKLIHMSMH TIO BBIMOJIHEHHUIO
71a00paTOPHBIX XMMUYECKUX OIBITOB I10 TMOJYYEHHUIO M COOMpaHUIO ra3000pa3HBIX BEUIECTB (aMMHaKa U
YTJIEKUCIIOTO Ta3a);

" IPOBOAMTDH PEAKIMH, MTOJTBEPKIAIOIINE KaUeCTBEHHBIM COCTaB pa3IMyYHbIX BEIIECTB: PACIO3HABATH
OIBITHBIM MYTEM XJOPHI-, OpOMHI-, HOIUA-, KapOoHaT-, pochaT-, CHIIMKAT-, CyIb(ar-, THAPOKCUI-UOHBHI,
KAaTHOHBI aMMOHHMS M MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAaX HEOPTaHUYECKUX
BEIIECTB;

" IPUMEHSTh OCHOBHBIE ONEpaliy MBICIUTEIbHOW AESITENIbHOCTH — aHajdW3 M CHUHTE3, CPaBHEHUE,
0000I1IeHHE, CUCTEeMAaTU3aINI0, BBIABICHUE MPUYMHHO-CICICTBCHHBIX CBA3CH — IS U3YyYCHHs CBOMCTB
BEIIECTB M XMMHMYECKHX PEaKIUil, eCTeCTBEHHO-HAYYHbIE METO/bI MMO3HAHHUS — HAOJIOJCHNUE, U3MEPEHUE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIN U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmenoBanmue pa3jiesioB u Komriecrso wacon JyekTpoHHbIE (IU(PPOBLIE)
n/n TeM NMPOrpaMMbl Bcero KonTponsmkie HpaxTHaeckne o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubnmoreka [JOK
NPaKTUYECKOMN IeATETbHOCTH https://m.edsoo.ru/7f41837c
YyegoBeKa
12 BemtecTBa 1 xumMmdeckue 15 1 bu6mmoreka [IOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopoa. [lonsarue 6 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopon. [onsitue o 5 1 bu6mmorexa [IOK
KHMCIIOTaX M COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsr. [lonsitue 06 5 1 1 bu6nmoreka [JOK
OCHOBAHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK
HEOPraHMYECKUX COCTUHCHUI https://m.edsoo0.ru/7f41837¢c
Hroro 1o pasneny 30

Pazgea 3. [lepuoagnueckuii 3axoH u [lepuoauveckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMoOB.
Xumnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ilepronnueckuii 3aKOH U
Ilepnonnueckas cucrema

bu6mmorexa [IOK

3.1 XUMUYECKHX dnemeHToB /1. U. ! https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XUMHYECKas CBA3b.

3.2 OKHUCIUTENBHO- 8 2 Eubmorexa LIOK

BOCCTAHOBUTCIIbHBIC PCAKIITUN

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



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

Hroro no pazgeny 15

bubmuoreka [JOK
https://m.edsoo.ru/7f41837c

PezepBHOE BpeMms 3

OBIIEE KOJIMYECTBO YACOB I10

bu6mmoreka [IOK
https://m.edso00.ru/7f41837c

[TPO'PAMME 68 >
9 KIIACC
KoJsnuecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudgposbie)
Ne n/m ——— Beero KOﬁHTpOJ‘IbeIe HpﬁaKanecKHe 06pA30BATETBHBIE
padoThI padoTsI pecypen
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIIuH
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/IeloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnnorexa [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubmuoreka [IOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeTMHEHUSI
21 OO0mias XxapakTepruCTUKa XUMHIECKIX 4 1 bubnmnoreka [JOK
' snemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
o | oo ; B LOK
' PyHbt. L-€p https://m.edso00.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
bubnunorexa LIOK
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 https://m.eds00.ru/7f41636
COEIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 buGnuorexa [IOK

KPEMHUU U UX COCIUHECHUS

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 25
Pa3znen 3. MeTasiibl M UX COeIMHEHMSI
. bubnunoreka LIOK
31 Obiute croficTra MeTanon 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxwueiimme MeTamuibl U KX COCTUHCHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemiectBa 1 MaTepualbl B )KM3HU YEJIOBEKa 3 Bubmorexa LIOK
' https://m.eds00.ru/7f41a636
Hroro mo pazueny 3
Pe3epBHOE Bpems 3 Bubmzorexa HOK
https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHME

8 KJIACC
No KoanvecTno yacos DJieKTpoHHbIE U(POBBIE
11/-11 Tema ypoxa Beero Kontpoanunie IlpakTnueckme  00pasoBaTe/bHbIE
padoThI padoThI pecypchl

1 Hpener xmvii. Porh XHMHIT B KH3HA 1 https://m.edsoo.ru/7efb3c3c
yesoBeka. Tena u BemecTsa

2 [ToHsTHE O METO/IaX MMO3HAHUS B XUMUHU 1 https://m.edsoo.ru/9f459e9a
[Ipaktuueckas pabora Ne 1 «IIpasuia

3 PA0OTEL B JIA0OPATOPHIL it IPHEMEL 1 https://m.edsoo.ru/ab2a57cb
oOparieHus ¢ J1abopaTopHbIM
000pyI0BaHUEM»

4 Hucrsie BemeCTBafI emecit. Criocobt 1 https://m.edsoo.ru/8dffeead
pasjeneHus cMecei
[IpakTnueckas padora Ne 2 «Paznenenue

5 cMeceil (Ha puMepe OYMCTKU TIOBapEHHOM 1 https://m.edsoo.ru/d9adcf25
COJIN)»

6 ATOMBI M MOJIEKYJTBI 1 https://m.edso0.ru/434a3592

7 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 httos://m.edso0.ru/3a97f7e6
XUMHYECKHUX 3JIEMEHTOB

8 [TpocThie 1 CIIOXKHBIEC BEIIECTBA https://m.edso0.ru/8d153ab3

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE https://m.edsoo.ru/b44af747
3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumundeckas popmysa. BaneHTHOCTh aTOMOB 1 https://m.edsoo.ru/3adc28cl
XUMHYECKHX JIEMECHTOB

11 OTHOCHTEIb as ATOMIHAs MACCa. 1 https://m.edsoo.ru/fac67eel
OTHOCHTETbHAS. MOJICKYJIIPHAS Macca

12 ﬁi;::f;;iom RHMITICCROTO SlemerTa B 1 https://m.edso0.ru/95bch8f5

13 KonuuectBo Bemiectsa. Moib. MousipHast 1 https://m.edsoo.ru/668edb4a



https://m.edsoo.ru/7efb3c3c
https://m.edsoo.ru/9f459e9a
https://m.edsoo.ru/ab2a57cb
https://m.edsoo.ru/8dffeead
https://m.edsoo.ru/d9adcf25
https://m.edsoo.ru/434a3592
https://m.edsoo.ru/3a97f7e6
https://m.edsoo.ru/8d153ab3
https://m.edsoo.ru/b44af747
https://m.edsoo.ru/3adc28c1
https://m.edsoo.ru/fac67ee1
https://m.edsoo.ru/95bcb8f5
https://m.edsoo.ru/668edb4a

macca

14

Ddu3nUecKne U XUMHUUECKHUE SIBIICHHS.
Xumuaeckas peakuusa

https://m.edso0.ru/8b878fcf

15

16

17

[Ipu3Haku 1 yCciI0BUS IPOTEKAHUSA
XUMHYECKUX PEAKIUI

3akoH COXpaHCHUA MacCChl BEIICCTB.
XuMmudeckue YpaBHCHHA

Brruncienus KOJIMYECCTBA, MAaCChl BCIICCTBA
110 YPABHCHUAM XUMHUYCCKUX peaKHI/Iﬁ

https://m.eds00.ru/84214963

https://m.edsoo.ru/aalc152d

https://m.edso0.ru/b1656492

18

19

20

Krnaccudukanus XuMHYECKAX peaKIui
(coenuHeHus, pa3oKeHHs, 3aMEIICHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4€HBbIii-
sHImKIoneauct. O0oO0IIeHne U
CHCTEMAaTH3aINsI 3HAaHUH

KontponbHas padora Nel no reme
«BemecTBa 1 XUMUYECKUE PEAKLIUN»

https://m.edsoo.ru/fe58191f

https://m.edsoo.ru/213bbeaf

https://m.edsoo.ru/cc95e5ed

21

Bosmyx — cmech razos. CocTaB Bo3ayxa.

KI/ICJ'IOpO]I — JJIECMCHT U MMPOCTOC BCUICCTBO.

O30H

https://m.edso0.ru/237315cf

22

23

24

duznueckre 1 XUMUYECKHE CBOMCTBA
KHUCJIOpoJia (peaKkIuy OKUCIICHUS, TOPEHUE).
ITonsarme 00 okcumax

CriocoOsI MoTy4eHus: KHCIopoia B
nmabopaTopuu U IPOMBIIIUICHHOCTH.
[Tpumenenue kuciopoaa

TemnoBoit 3¢ ekt XuMUIECKO peakiuu,
MIOHATHE O TEPMOXUMHUYECKOM YPaBHECHUH,
9K30- U SHJOTEPMUYECKUX PEAKLUAX

https://m.edso0.ru/67245d2f

https://m.edso0.ru/896247ch

https://m.edsoo.ru/4d71febb

25

TomuBo (HedTh, yroib U METaH).

https://m.edso0.ru/62a61752



https://m.edsoo.ru/8b878fcf
https://m.edsoo.ru/84214963
https://m.edsoo.ru/aa1c152d
https://m.edsoo.ru/b1656492
https://m.edsoo.ru/fe58191f
https://m.edsoo.ru/213bbeaf
https://m.edsoo.ru/cc95e5ed
https://m.edsoo.ru/237315cf
https://m.edsoo.ru/67245d2f
https://m.edsoo.ru/896247cb
https://m.edsoo.ru/4d71febb
https://m.edsoo.ru/62a61752

3arpsi3HEHHE BO3IyXa, CIOCOOBI €ro
MPEIOTBPAICHHS

[IpakTrueckas padota Ne 3 o Teme

26 «[Tonmyuenrie u coorpaHue KUCIOPO/Ia, https://m.edso0.ru/329545c9
U3y4YCHUE €r0 CBOMCTBY

27 Bonopoz — oieMeHT it pocToe BeilecTso. https://m.eds00.ru/2325645f
Haxoxnenue B mpupoe

28 DU3NYECKUE U XUMUYECKUE CBOKMCTBA https://m.eds0o.ru/ae9ebdbs
Bojiopoja. [Ipumenenue Bogopoaa

29 [ToHsATHE O KUCITOTAX U COJISAX https://m.edsoo.ru/d743bf8d

30 (MOCOOE! nONYHEHIT BOA0pOAa B https://m.edso00.ru/8dbbbcdb
nabopaTtopuu
[IpakTuueckas padbora Ne 4 o Teme

31 «[Tonydenue u cobupaHue BOAOPOIa, https://m.edso0.ru/37a3324a
M3y4YEHUE €r0 CBOMCTB)

32 Momnsipablii 006EM ra3oB. 3akoH ABOTaIpo https://m.edsoo.ru/714a252d
Beruncrienust 00b€ma, KOJIMYECTBA BEIIECTBA

33 rasa o ero U3BeCTHOMY KOJINYECTBY https://m.edso0.ru/25858514
BEIIECTBA WK 00BEMY
Borurcienust 005EMOB ra3oB 10 YpaBHEHUIO

34 peaKIiy Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ae3d2633
OTHOIIIEHUI Tra30B

35 dusnueckre U XUMHUYECKUE CBOMCTBA BOIbI https://m.edsoo.ru/272b514c

36 Cocras ocroparit. Homsrie 06 https://m.edsoo.ru/3d2634ef
HHIAKATOPaX
Bonma kak pactBoputens. HachbineHHbIE U

37 HEHACHIIIEHHBIC pacTBOPHI. MaccoBast 101 https://m.edsoo.ru/2b19b4el
BEIIIECTBA B PacTBOPE

38 Hpaicruiccica pabora No 5 o reme https://m.edsoo.ru/9f55a219

«IIpuroroBiieHHE PACTBOPOB C OIIPEAEIEHHON



https://m.edsoo.ru/329545c9
https://m.edsoo.ru/2325645f
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MAacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBAY

KonrtponsHas padora Ne2 o reme

39 https://m.edsoo.ru/c1c97fe3
«Kucnopoa. Bonopoa. Boga»
O : ) >

40 KCHABL: COCTAB, KIACCHPHKALAA https://m.edsoo0.ru/c321335c
HOMEHKJIaTypa
[Tonyyenue u XuMHUYECKHE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX https://m.edsoo.ru/bce52bca
OKCHJIOB
O :

42 CHOBAHIS: COCTAB, IUIACCHPUKALLIS, https://m.edsoo.ru/cad9bc8a
HOMEHKJIaTypa
n o

43 OnyquHve 1 RMITeCite caonetpa https://m.edsoo.ru/eb3b238b
OCHOBaHUI
K :

44 HCIIOTBL: COCTAB, KIACCH PHIALI, https://m.edsoo.ru/c589a687
HOMEHKJIAaTypa

45 [TonydeHne 1 XMMUYECKUE CBOWCTBA KUCIIOT https://m.edsoo.ru/d2cc4664
C : s o

46 o (cpenne) HOMeHKHaT}:pa CHOCODH https://m.edsoo.ru/66bad57a
MOJTyYCHUS, XHMUYECKUE CBOWCTBA
IIpakTruyeckas pabora Ne 6. Pemenue

47 SHCHCPUMCHTETLERDE SAAaT T1O ToME https://m.edsoo.ru/ef5f5b6d
«OCHOBHBIE KIIACChl HEOPTAHUYECKUX
COECIMHEHU I

48 Petetireckas cosisb Mex1y IfﬂaccaMH https://m.edsoo.ru/3eafb436
HEOPTaHWYECKUX COCTUHEHHMA

49 OO6oO0IeHre ¥ CUCTeMaTH3aIHs 3HAHUI https://m.edsoo.ru/aedf982e
KonrtponsHas padora Ne3 o reme

50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edso0.ru/53e93cf2
coeqnHeHnH"
[TepBbie MOMBITKY KIACCHPUKAITUN

51 XMMHUYECKHX 3J1eMeHTOB. [1oHsATHE O rpymmax https://m.edso0.ru/45ch955f

CXOJHBIX 3JICMCHTOB



https://m.edsoo.ru/c1c97fe3
https://m.edsoo.ru/c321335c
https://m.edsoo.ru/bce52bca
https://m.edsoo.ru/cad9bc8a
https://m.edsoo.ru/eb3b238b
https://m.edsoo.ru/c589a687
https://m.edsoo.ru/d2cc4664
https://m.edsoo.ru/66bad57a
https://m.edsoo.ru/ef5f5b6d
https://m.edsoo.ru/3eafb436
https://m.edsoo.ru/aedf982e
https://m.edsoo.ru/53e93cf2
https://m.edsoo.ru/45cb955f

[Tepuonnueckuii 3akon u [leprnonnueckas

52 CHCTEMa XMMHYECKHX d1eMeHTOB 1. 1. 1 https://m.edsoo.ru/acfe3f3c
MenneneeBa
53 [lepropl, TPYIIIBL, IOATPYIIIIBL 1 https://m.edsoo.ru/dd7cc851
54 I(/:IZI; :zﬁze aTOMOB. COCTAB ATOMHBIX SACP. 1 https://m.edsoo.ru/b34e5fb1
CTtpocHHE SIIEKTPOHHBIX 000J0YEK aTOMOB
55 anemeHTOB [lepuoauueckoit cucremsr [, 1. 1 https://m.edsoo.ru/fb64d6ef
Menpeneena
XapakTepuCTHKA XUMHUYECKOTO 3JIEMEHTA I10
56 ero moJiokeHuro B [leproanyeckoii cucrteme 1 https://m.edso0.ru/3627afb4
. . Menaeneea
3nauenue [lepuoauyeckoro 3akoHa ajs
57 Da3BHTI HayKH H,_HpavK Taku. 1. 1. 1 https://m.edso00.ru/83762e95
MeHieneeB — y4EHBIi, TIearor u
rpakIaHuH
58 l:zz?e)f;iiﬁ;z .3(;:;2;1 /e giippz)ccnﬁcxaﬂ 1 bubmorexa [JOK
HpoBepotHas paboTa https://m.edso0.ru/00adb33c
0
59 fgprf))gE;:zsig;if);nﬁ_qutzsae;;5131)» / 1 bubmmorexa LIOK
Beepoceniickast mpopeposHas paGoTa https://m.edso0.ru/00adb486
60 UICKTPOOTPHIATEIILHOCTE ATOMOB 1 https://m.edso0.ru/2667a766
XUMHAYECKHUX 3JICMEHTOB
61 HNonHas xumudeckas CBSI3b 1 https://m.edso00.ru/2628cf49
62 KoBaneHTHast noJsIpHAst XUMHUYECKAs CBSI3b 1 https://m.edso0.ru/67fb6476
63 KoBasienTHas HenossipHast XUMHYECKast CBA3b 1 https://m.edsoo.ru/f32e6211
64 CTerneHp OKUCIICHHS 1 https://m.edsoo.ru/fe73b9dc
65 OKHUCIIUTENIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUU 1 https://m.edsoo.ru/665e2d2d
66 OKHUCIIUTENIN ¥ BOCCTAHOBHUTEH 1 https://m.edsoo.ru/eb264264



https://m.edsoo.ru/acfe3f3c
https://m.edsoo.ru/dd7cc851
https://m.edsoo.ru/b34e5fb1
https://m.edsoo.ru/fb64d6ef
https://m.edsoo.ru/3627afb4
https://m.edsoo.ru/83762e95
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/2667a766
https://m.edsoo.ru/2628cf49
https://m.edsoo.ru/67fb6476
https://m.edsoo.ru/f32e6211
https://m.edsoo.ru/fe73b9dc
https://m.edsoo.ru/665e2d2d
https://m.edsoo.ru/eb264264

PesepBubIil ypok. O6001eHIE 1

67 cucTeMaTHh3anus 3HaHuii mo teme «CTpoeHue 1 https://m.edso0.ru/62539d2c
aToMa. XUMHUYECKAs CBSI3b»
68 Pesepaitbiii ypok. 06061]&1{“6 " 1 https://m.edsoo.ru/c8769blb
CUCTEeMaTu3alusl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3) 4
9 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbBIE
Nen/m  Tema ypoka Kontpoabnbie IIpakTuuyeckue tupposhie
Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI pecypesI

[Iepnonnueckuit 3akoH. Ilepuonnueckas

1 cUcTeMa XUMMUYECKuX anemMeHToB /1. . 1 https://m.edsoo.ru/ac197bf5
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB

2 XUMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX 1 https://m.edsoo.ru/44bdf4b2
MEpHOJIOB

3 KuaccHpuKaws it HOMCHKIATYpa 1 https://m.edsoo.ru/d96e16b9
HEOPraHUYECKUX BEILECTB

4 BAE! XHMITIECKOR CB;I?H TR 1 https://m.edsoo.ru/e39821fc
KPUCTAINTNYECKUX PEIIETOK
KonrtponsHas padora Nel mo reme

5 «IToBTOpeHue u yriayOiaeHrne 3SHaHUI 1 1 https://m.edsoo.ru/2a531ece
OCHOBHBIX pa3/ieNIoB Kypca 8 Kjacca»

6 Knacenuicanis Xumieckix peakuuii no 1 https://m.eds00.ru/61f97329
pa3IMYHBIM NpPU3HAKAM
[ToHsiTHE O CKOPOCTH XMMUYECKOUN peaKIvu.

7 [ToHsiITHE O TOMOTEHHBIX M T€TEPOTEHHBIX 1 https://m.edsoo.ru/e73c3ef4
peakuusax



https://m.edsoo.ru/62539d2c
https://m.edsoo.ru/c8769b1b
https://m.edsoo.ru/ac197bf5
https://m.edsoo.ru/44bdf4b2
https://m.edsoo.ru/d96e16b9
https://m.edsoo.ru/e39821fc
https://m.edsoo.ru/2a531ece
https://m.edsoo.ru/61f97329
https://m.edsoo.ru/e73c3ef4

[TonsTHE O XUMUYECKOM PaBHOBECHH.
@akTOpBI, BIUAIOIIKXE HA CKOPOCTh

8 . https://m.edsoo.ru/afbc35b2
XUMHUYECKON PEaKIUU U MOJIOKEHUE
XUMHUYECKOTO PaBHOBECHUS

9 OKHCANTENEHO-BOCCTAHOBUTEIbHBIE https://m.edsoo.ru/16ddaal?
peakuuu

10 Teopus 371EKTPOIUTUYECKON JUCCOLIMALIIH. https://m.eds00.ru/965c6a66
CunpHbIe U cllabble JIEKTPOIIUTHI

11 HoHnHbIe ypaBHEHHsI peakui https://m.edsoo.ru/43f4b85c
XUMHUYECKUE CBOMCTBA KHCIOT U OCHOBAaHUI

12 B CBETE MPEJCTABICHUN 00 https://m.edsoo.ru/9adee23c
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
XUMHUYECKUE CBOMCTBA COJIEN B CBETE

13 MPEACTABICHUH 00 AIEKTPOTUTHYECKON https://m.edso00.ru/339ae525
U CCOLIAIUN

14 [TonsaTHe 0 ruaponn3e conen https://m.edsoo.ru/be3c2519

15 O06o00611eHre U cucTeMaTu3alus 3HaHU! https://m.eds00.ru/78322bfb

16 [TpakTuueckas padota Ne 1. «Pemenue https://m.edsoo.ru/c172d37d
IKCIIEPUMEHTAIIBHBIX 33719
KontponbHast pabota Ne2 o reme

17 «INEKTPOTUTUYECKAS TUCCOIHAITUS. https://m.edsoo.ru/2b5a2162
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)

18 Obuas XapaKTepI:ICTHKa HAJIOTCHOB. https://m.edsoo.ru/c3eaeb47
XUMHUYECKHE CBOMCTBA HA TIPUMEPE XJI0pa
XnopoBoaopod. ConsiHast KUCIIOTa,

19 XMMHYECKHE CBOMCTBA, MOJYYEHUE, https://m.edsoo.ru/daf6b6e7
MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme

20 «ITomydeHne ConsTHOM KUCIOTHI, H3YUYCHHE https://m.edsoo.ru/9a2bd4de

€€ CBOICTB»



https://m.edsoo.ru/afbc35b2
https://m.edsoo.ru/16ddaa17
https://m.edsoo.ru/965c6a66
https://m.edsoo.ru/43f4b85c
https://m.edsoo.ru/9adee23c
https://m.edsoo.ru/339ae525
https://m.edsoo.ru/be3c2519
https://m.edsoo.ru/78322bfb
https://m.edsoo.ru/c172d37d
https://m.edsoo.ru/2b5a2162
https://m.edsoo.ru/c3eaeb47
https://m.edsoo.ru/daf6b6e7
https://m.edsoo.ru/9a2bd4de

21

22

BrrauciieHus mo ypaBHEHUSIM XUMHYECKUX
peaxiuii, eciiu OJJUH U3 PEarcHTOB JIaH B
n30bITKE

OO6mras xapakTeprucTuka 3J1eMeHTOB VIA-
TPYIIIIEI

https://m.edsoo.ru/fa37c94c

https://m.edsoo.ru/e79ebfa3

23

ATTOTpOnHBIE MOIU(DHUKAIINH CEPHI.
Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupoje. XMMHYECKHUE CBOMCTBA CEpPbl

https://m.edsoo.ru/5e3339bd

24

25

26

27

CepoBonopo, ctpocHHe, (U3HUECKUC U
XMMHYECKHUE CBOMCTBA

Oxkcunpl cepbl. CepHasi KMCIIOTA,
¢bu3nuecKkre 1 XUMHUYECKHE CBONCTBA,
MIPUMEHEHHE

XUMHUYECKUE PeaKIInH, JIekKAIIUe B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MONTYy4YeHUS
CEpPHOU KUCIOThI. XMMUYECKOE 3arpsi3HEHUE
OKpY’Kalolllel Cpeibl COEAMHEHUSIMU CEPBI

BrruncieHue MaccoBOM JIOJIH BEIXOJA
MPOAYKTa PEAKLUU

https://m.edsoo.ru/384dcc68

https://m.edsoo.ru/ae5652f6

https://m.edsoo.ru/acc7d4bf

https://m.edsoo.ru/7dac2b46

28

OO6m1as xapakTepucTrKa 3J1IeMeHTOB V A-
rpynnsl. A30T, pacipocTpaHEHHE B
npupoje, Gu3nuecKue u XUMUYeCKue
CBOMCTBA

https://m.edsoo.ru/6bfdf145

29

30

AMMUak, ero Gpu3nYecKue 1 XuMHU4YeCKHe
CBOICTBa, MOJIy4€HUE U IPUMEHEHUE
ITpaktuyeckas padora Ne 3 o reme

«[Tonmyuenne ammuaka, U3y4eHHE €T0
CBOWCTB»

https://m.edsoo.ru/e69bfb89

https://m.edsoo.ru/f4c23a53

31

A3oTHas KucioTa, e€ Gpu3nIecKue u
XUMHYECKHE CBOUCTBA

https://m.edsoo.ru/f2d85456



https://m.edsoo.ru/fa37c94c
https://m.edsoo.ru/e79ebfa3
https://m.edsoo.ru/5e3339bd
https://m.edsoo.ru/384dcc68
https://m.edsoo.ru/ae5652f6
https://m.edsoo.ru/acc7d4bf
https://m.edsoo.ru/7dac2b46
https://m.edsoo.ru/6bfdf145
https://m.edsoo.ru/e69bfb89
https://m.edsoo.ru/f4c23a53
https://m.edsoo.ru/f2d85456

32

33

34

Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHMUS
B KaUeCTBE MUHEPATbHBIX YIOOPEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKArOIeH
Cpeabl COeIMHEHUSIMU a30Ta

dochop. Oxcun pochopa (V) u dochopnas
KHCJI0Ta, (PU3UYECKHE U XUMHUCCKUE
CBOMCTBA, IIOJIy4CHUE

Hcnons3zoBanue GocdaToB B KayecTBe

MUHEPAJIBHBIX yI0OpeHHil. 3arps3HeHne
MIPUPOJIHOM cpebl hochaTaMu

https://m.edsoo.ru/7fbdef49

https://m.edsoo.ru/c8af5f46

https://m.edso0.ru/79¢51b82

35

VYruepoa, pacupocTpaHEeHUE B IPUPOJIE,
¢du3nvecKre 1 XUMHYECKHE CBOMCTBA

https://m.edsoo.ru/eal6ee43

36

37

38

Oxcunpl yraepona, ux pusnueckue u
XAMUYECKHE CBOMCTBA. DKOJIOTHUCCKUE
POOJIEMBI, CBSI3aHHBIC C OKCHJIOM YTIIepoja
(V)

YronbpHas KUCIO0Ta U €€ COJIU

[IpakTuueckas padbora Ne 4 o Teme
"[losrydeHne yrieKucioro rasa.
KayecTBeHHas peakiys Ha KapOOHAT-HOH"

https://m.edsoo.ru/a6915c71

https://m.edsoo.ru/36a13d99

https://m.edsoo.ru/4de4a8dc

39

[TepBoHavabHBIC TOHATHUS 00
OpPraHUYECKUX BEIIECTBAX KaK O
COEMHEHHMSX YIJIepo/ia

https://m.edso0.ru/822fb263

40

41

Kpemuuii u ero coeguHeHus

ITpakTuyeckas pabora Ne 5. Pemenue
AKCIEPUMEHTANIbHBIX 337a4 110 TEME
«Baxkneimnne HeMeTaIbl U UX
COCTUHECHU

https://m.edsoo.ru/1e94ee3a

https://m.edsoo.ru/d72fa3e8

42

Kontponbnas padota Ne3 mo teme
«Baxkneine HeMeTaIIbl U UX

https://m.edsoo.ru/f5bae73d



https://m.edsoo.ru/7fbdef49
https://m.edsoo.ru/c8af5f46
https://m.edsoo.ru/79c51b82
https://m.edsoo.ru/ea16ee43
https://m.edsoo.ru/a6915c71
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https://m.edsoo.ru/f5bae73d

COCAUHCHUA»

OO01mas XxapakTepuCcCTHKa XUMUIECKUX
3JIEMEHTOB — METaJIOB. MeTaindeckast

43 https://m.eds00.ru/83192917
CBSI3b U METAJTMYECKasi KpUCTaNInyecKas
pemérka. @u3ndYecKre CBOMCTBA METAIIIIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.
44 DNEKTPOXUMHYECKHUN Psiji HAPSHKEHUI https://m.edsoo.ru/5a41d1d4
METaJJIOB
OO0mmue criocoOb! MOTYYCHHUS METAJLIOB.
45 Crtasbl. BEIMHCICHIS 10 ypaBHCHHSM https://m.eds00.ru/435b87d4
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
pEareHTOB COJEPKUT MPUMECH
46 [TonsATHE O KOPPO3UH METAILIOB https://m.edsoo.ru/2c28f427
47 [IlemoyHbIC METAJLIBI https://m.edsoo.ru/c86edb4a
48 Oxcupl U TUIPOKCHIBI HATPUS U Kalust https://m.edsoo.ru/4fdeelae
49 H_[eno‘iH03eMenLHble METAILTH — KATBIHA 1 https://m.edsoo.ru/2bb5cf7b
MarHui
50 Bakueilinme coefMHEHNUSA KLU https://m.edsoo.ru/85c2cal6
51 O06o00611eHre U cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/593a4ab7
52 JKéctkocTh BOJIBI M CTIOCOOBI €€ YCTPaHEHUS https://m.eds00.ru/869f76b9
IIpakTuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTh BOIBI U METOILI €6 https://m.edsoo.ru/669f6cdd
yCTpaHeHus"
54 AnroMuHHN https://m.edsoo.ru/37e792ee
55 AmGoTeprbie CBOHCTBA OKCHIA 1 https://m.edsoo.ru/82b7fa7d
THAPOKCH]IA
56 Keneso https://m.edsoo.ru/b3996d2a
57 Oxcnpet, rugpokcuet i comn xenesa (1) https://m.edso00.ru/c3f79221

xenesa (1)



https://m.edsoo.ru/83192917
https://m.edsoo.ru/5a41d1d4
https://m.edsoo.ru/435b87d4
https://m.edsoo.ru/2c28f427
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58 O0001IeHrEe ¥ CUCTEMAaTH3aIs 3SHAHUH 1 https://m.edsoo.ru/dbd9af72
[TpakTuyeckas pabora Ne 7. Pemenue

59 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1 https://m.edsoo.ru/462adf7f
«BaxkHeime MeTaIbl 1 UX COSTUHEHUS
BBI‘-II/ICJ'IGHI/ISI 110 ypaBHeHI/ISIM XUMHNYCCKUX
peakuui, eciiv OVH U3 PEarcHTOB JaH B

60 M30BITKE WU COJEPIKUT MPUMECH. 1 https://m.edsoo.ru/a7a5913a
Brruncienus MaccoBOil TOIM BEIXOIA
MPOAYKTA PEaKIHH

61 O0001IeHrEe U CHCTEMATH3aMs SHAHNUH 1 https://m.edsoo.ru/eed7f912
K 6ota Ned

62 OHTP OHULHM pabota fo Teme 1 https://m.edsoo.ru/5b499218
«BaxkHenmnme MeTaibl 1 UX COSTUHEHUS
B .

63 CHICCTEA T MATCPHAIEL B HOBCCAHCBHON 1 https://m.edsoo.ru/483adc3a
JKW3HU YEI0BEKA
X o

64 HMHTHCCKOE SArpAsHenie okpyxaromen 1 https://m.eds00.ru/f3f919fd
cpebl

65 Postb XHMHH B PELICHIH JKOTIOTHHECKHX 1 https://m.eds00.ru/a98127b9
npobiem
Pese i ypok. O0001enne

66 PBHBIH YPOK iu naen 1 https://m.edso0.ru/1c364847
cHUCTEMaTH3als 3HaHUI
P i . 0000

67 C3CPBHDI YPOK © iHeHHe " 1 https://m.edso0.ru/56f46bf5
cucreMarui3anus 3HaHUU
P i . 00600

68 C3CPBHbI YPOK © iﬂeHHe " 1 https://m.edsoo.ru/b221b45c
cUCTEMaTU3alMsl 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

Koxa
NMPOBEPAEMOro
pe3yJbTara

1

11

OBPA30BATEJIbHOMN ITPOT'PAMMBI

8 KJIACC

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0o 00pa30BaHus

ITo Teme: «HepBOHaanIBHBIe XUMHUYCCKUC ITOHATHUA)

pPacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIOHSATH: aTOM,
MOJIEKyJIa, XHUMHYECKUIl 3JIEMEHT, IPOCTOE BEIIECTBO, CI0XKHOE
BEILECTBO, CMeCh (OJHOPOAHAS U HEOAHOPOJHAs), BAJICHTHOCTb,
OTHOCHUTENBHAs aTOMHAs ¥ MOJIEKYJSpHash Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJIIpDHAs Macca, MaccoBas [0S XHUMHUYECKOTO
DIIEMEHTAa B COEAWHEHHH, MOJIPHBIH OOBEM, XMMHUYECKas peakius,
KJaccu(UKalusl — peaknuii:  peaKkuuu  COSAMHEHHS,  pPeaKUuu
Pa3NOKEHUS, pPEaKIUM 3aMeIleHHs, peakuuu OOMEHa, OJK30- H
DHIOTEPMHUYECKHE PEaKIUH, TEIIOBOM 3((deKT peaxkmuu, pacTBOp,
MaccoBasi J10JIs BelecTBa (IPOLCHTHAs KOHIIEHTPAlUs) B PaCTBOpe

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MIOHATHI H
IMPUMCHATD OTHU ITOHATHA IIPU OIIMCAHHUU BCIICCTB U UX npeBpameHI/Iﬁ

13

1.4

1.5

UCMOJIb30BaTh XMMUYECKYI0 CHUMBOJMKY JUISI COCTaBlIeHHUs (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

PaCKphIBaTh CMBICJI 3aKOHOB COXpPAaHCHUA MacCChbl BCIICCTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJSIPHOTO YYE€HMs, 3aKOHa
ABorajipo

OIpCaACIIATD BAJICHTHOCTH aTOMOB 3JIEMCHTOB B 61/1Hapme
COEIMHEHUSIX

1.6

1.7

1.8

KJaccu(UIUpoOBaTh XMMUYECKHE peakuuu (M0 YHUCIy U COCTaBy
YYacCTBYIOUIMX B PEAKIUH BEILIECTB, 10 TEINIOBOMY 3P (DHEKTY)
BBIUNCIIATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAacchl
BEIIIECTB

BBIUUCIIAATh MAacCOBYIO JIOJIF0 XHMHMUYECKOTO 3JEMEHTa 1o (opmyie
COEJIMHEHUS,

1.9

BBIYUCJIATH MACCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHOHAYYHBIE METO/bI MMO3HAHUS — HAOIIO/IEHUE,
U3MEpEHUe,  MOJICIIMPOBAHME,  DKCIEPHUMEHT  (pPeabHBIA |
MBICTICHHBIN )

ITo Teme: «Baxueiimme MPEACTABUTCIIN HCOPIraHUYICCKHUX BCIICCTB»

2.1

2.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHMMHUYECKHUX TIOHATHUH: OKCHU],
KHCJIOTa, OCHOBAaHUE, COJIb
OTIpEeIeNATh MPUHAATIE)KHOCTh BEIIECTB K OMPEICIEHHOMY KIIACCy
coeTMHEeHUH 10 popMmynam

2.3

KJIacCCU(UIIUPOBATh HEOPTaHUYECKUE BEILIECTBA

2.4

XapakTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
BCIICCTB Pa3IMYHBIX KJIACCOB, MNOATBCPIKAAd ONMUCAHUC NPUMCpaAMU
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHA

2.5

IIPOrHO3NPOBATH CBOMCTBaA B€OIECTB B 3aBHUCHMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU MPOTCKAHUA XUMHUYCCKUX




HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

ClIeZIOBaTh MpaBUJaM TIOJb30BAHUS XHUMHYECKOH TMOCYyIOH U
1abopaTOpHBIM 00OPYIOBAaHHMEM, a TaK)Ke IMpaBHJIaM OOpaIIeHHs C
BEIIECTBAMH B COOTBETCTBHM C HWHCTPYKLUHUSMHU I10 BBIIOJIHEHHIO
7a00PaTOPHBIX XMMUYECKUX OMBITOB IO TOJYYEHUIO U COOMpPAHHIO
ra3oo0pa3HbIX BewIecTB (BOJAOPOZAa M KHUCIOPOJA), MPUTOTOBICHHUIO
pPacTBOPOB C ONpENeNEHHOM MaccoBOM J10Jeld PacTBOPEHHOTO
BEIIIECTBA, INITAHUPOBATH U MPOBOJIUTH XUMUUECKUE IKCIIEPUMEHTHI I10
PAaCIO3HABaHMIO PACTBOPOB INEJIOYEH M KUCIOT C IOMOUIBIO
MH/INKATOpPOB (JIakKMycC, (eHOIPTATCHH, METUIIOPAHXK U APYTHE)

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

IIo Teme: «llepuomuueckuii 3akoH u Ilepuonnueckas cucrema
xumudeckux snemeHtoB J[. M. MenaeneeBa. CtpoeHune aTOMOB.
Xumudeckasi cB3b. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUI

PaCKpBIBATL CMBICJI OCHOBHBIX XHMHUYCCKHX MMOHSATHH: AApO aroma,
3J'IeKTp0HHBII71 clIou aToMa, aTOMHaid Op6I/ITaJ'IL, paauyc aroma,
XUMHYCCKas CBA3b, IMOJIIpHAd W HCIOJIKIpHAad KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTh, HWOHHAsA CBA3b, HWOH, KAaTHOH, 4aHHOH,
CTCIICHb OKUCJICHUA

3.2

KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHNYCCKHUEC 5JICMCHTBI

3.3

3.4

OIKCHIBATh U XapaKTepH30BaTh TaONM4Hy0 Gopmy Ilepuomudeckoit
CUCTEMBl XHMHYCCKHUX OJJIEMEHTOB: pa3liMdaTh IIOHSATHUS «TJIABHAS
noarpynna (Arpymma)» u «mnoOounas mnoarpynma (brpymma)y,
«MaJbie» U «OOJBIINE) TTePUOIBI

packpsiBaTh cMmbica Ilepumoamueckoro 3akona .M. Menpneneesa:
JIEMOHCTPUPOBATh TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYCECKHUX DJJIEMCHTOB OT HX IIOJIOKCHHUA B HepHOHquCKOﬁ
CUCTEME

3.5

COOTHOCHUTH  O0O3HAu€HHUs, KOTOpble HMMEITCS B  TabmuIe
«Ilepmognyeckass  cucrema  XuUMU4Yeckux  anemeHtoB  J.H.
MenneneeBa» € YUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB MW 3apsij sjapa, o0Illee Yucio
AIIEKTPOHOB U paclpeieIeHUe UX 10 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

OTpEeAeNsiTh  CTENeHb OKHUCJIEHUS DJIEMEHTOB B  OWHApHBIX
COETUHEHUIX

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOB&J’ICHTH&H u I/IOHHaH) B
HCOPTaHUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
IpoBepPsAEMOro
pe3yJjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1

ITo Teme: «BGH_ICCTBO 1 XUMHYCCKad pCakusi»

11

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX HOHATHH: pacTBop,
DIIEKTPOJIUTHI, HEIIEKTPOJIUTHI, AJICKTPOIUTUYECKAs TUCCOIHAIINS,
pEeaKuu MOHHOTO OOMEHa, KaTalu3arop, XMMHYECKOE pPaBHOBECHE,
obpaTuMble u HEOOpaTUMbIC peakImm,
OKHCIUTCIIBbHOBOCCTAHOBUTCIBHBIC pCaKkiuu, OKHUCJIUTCIIb,
BOCCTAHOBUTENIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIIHS,




aM(pOTepHOCTh,  XUMHUYECKas  CBs3b  (KOBQJICHTHAs, HWOHHAs,
MeTaJuTMuecKas), KpHUCTAUTMYeCKass pemeTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHUMHYCCKUX MOHATHUA U
IIPUMCEHATH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH_[CHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS HJIEKTPOJIUTUYECKON IUCCOLMALUU KHUCIIOT,
LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLUU
MOHHOr0 0OMeHa

14
1.5

2.1

pPacKpbIBaTh CYIIHOCTh OKUCIMTENHbHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MIOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OallaHCa STHX PeaKIuii

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOM pEeaKIIuu

ITo temam: «Hemeramibsl u ux coeguHeHus» U «MeTansl U UX
COEITMHEHUS

XapaKTepU30BaTh (OMUCHIBATE) OOIINE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA IIPOCTBIX M CIIOKHBIX BEUIECTB, IOATBEP)KIasi ONUCAHHE
IIpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHUI COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKLIUN

2.2

2.3

2.4

2.5

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC
TCHETHYCCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

MIPOTHO3MPOBATH CBOKCTBA BEILIECTB B 3aBUCHUMOCTH OT UX CTPOECHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALIEHUN B Pa3IMYHBIX
YCIIOBHSIX

CIENOBaTh MpaBWJaM [OJIb30BAHUS XUMHUYECKOM TOCYJAOH H
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSIMU TIO BBIOJTHEHHUIO
1ab0PaTOPHBIX XMUMHUYECKUX OMBITOB MO MOJYYEHHIO M COOMpaHUIO
ra3z000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO rasa)

OPOBOJUTHh pEaKIUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3NWYHBIX BEMIECTB: pPACMO3HABATH ONBITHBIM IYyTEM XJIOPHUI-,
Opomuza, wuomuna, kapbonar, ¢ocdar, cunmkar, cyiabgar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHMS, WOHBI M3yYEHHBIX METAJJIOB,
IPUCYTCTBYIOIIME B BOJHBIX PaCTBOPAX HEOPIaHWYECKHUX BEILIECTB

ITo Teme: «XHUMHsI B OKPYKAIOILIAsL CPENA»

3.1

3.2

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX XUMHYCCKUX MMOHSATHUH: HI[K
BCIICCTBA, KOPPO3UAd METAJIIIOB

MPUMEHSTh OCHOBHBIE OIEpaIlMi MBICIUTENBHON JEATENbHOCTH —
aHaM3 W CHUHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMaTU3aIHIo,
BBISIBJICHHE NPUYMHHO-CIE/ICTBEHHBIX CBSI3€W — Ui H3Y4YEHHUS
CBOMCTB BELIECTB M XUMHYECKHX PpEaKIMH; €CTECTBEHHOHAy4YHbIE
METOJIbl TIO3HaHWS — HaONI0/IeHHWe, W3MEpEeHHUe, MOJIeIHpPOBaHHeE,
HKCIEPUMEHT (peasIbHbI U MBICIICHHBIH )

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHMS
1 IlepBoHaUaIbHBIE XUMUYECKUE TTOHATHS
1.1 [Ipenmer xumuu. Ponb XMMHM B KU3HM 4elOBeKa. XHMHUS B CHCTEME HayK.




Tena u BemiecTBa. PuU3NUECKHUE CBOWCTBA BEIHIECTB. ATpPEraTHOE COCTOSIHUE
BEILECTB

1.2

1.3

[TousaTHe 0 MeTOHax MO3HAHUA B XUMHU. YucTele BemecTBa U cMecu. CriocoObl
paszaelneHus cMecen

ATOMBI 158 MOJIeKy.HBI. XI/IMI/I‘ICCKI/IG 3JICMCHTHI. CI/IMBOJIBI XUMHUYCCKUX
a1eMeHTOB. [IpocThie U ClI0XKHBIE BelleCcTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE
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1.5

1.6

Xumudgeckas (bOpMy.]'Ia. BaneHTHOCTS aTOMOB XMMHMYECKHX 3JIEMEHTOB. 3aKOH
IHOCTOSAHCTBA cocTaBa BCIICCTB. OrHocurenbHas aTOMHas macca.
OTHOCHUTEILHAA MOJICKYJIsIpHas Macca. MaccoBas J0JIA XUMHUYECKOI'o 3JIEMCHTA
B COCAMHCHUN

KommmuectBo BemectBa. Moisib. MossipHas mMacca. B3anmoCBsA3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI] BemiectBa. Pacu€rel mo ¢dopmynam
XUMHUYECKHUX COCIUHEHNN

®uznueckue U XMMHUYECKUE SBJICHUsS. XUMUYECKas peakius U €€ MPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. Xumuueckue ypaBHeHus. Kiaccupukanus
XUMHUYECKUX peakluid (COeMHEeHHs], pa3I0KEeHHs, 3aMellleHus, OOMeHa)

1.7

XUMHUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUECKOI1 IOCYI0, C TPaBUIaMH
pabotel B naboparopun u TpuéMamMu oOpamieHHs C J1abOpaTOPHBIM
o0Opy/sOBaHMEM, H3Y4YE€HHE M ONUCaHue (U3NYECKHX CBOKMCTB 00pa3loB
HEOPraHMYECKUX BEUIeCTB, HaOmoneHne Qusnyecknx (IUIaBIeHUE BOCKA,
TastHUE JIbJ1a, paCTUPAHHUE caxapa B CTYIKe, KHTICHUE W KOHJCHCAIUs BOJbBI) U
XUMHYECKHX  (TOpEeHHe CBEYM, NPOKAIMBAHUE MEJHOH  IPOBOJOKH,
B3aUMOJICHCTBHE MeJa C KHUCIIOTOW) SIBICHHH, HAONIOJICHUE M OIHCAHUE
NPU3HAKOB TPOTEKaHMWs XHUMHUYECKHX peakuui (pasjiokeHue caxapa,
B3aUMOJICHICTBUE CEpHOM KHCIOTBI C XJOpUJIOM Oapusi, pa3jioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a C pacCTBOPOM
conu meau(ll), u3yuenue cnocob6oB pazaeneHus: cMeceil (C MOMOIIbI0 MarHUTa,
¢unbTpoBaHUe, BbIMIApUBAHUE, TUCTWUIALMSA, Xpomarorpadus), MpoBeleHUE
OYHUCTKH ITOBapE€HHOM COJIM, HAOIO/IEHHE U ONMCAHNUE PE3yJIbTaTOB POBEACHUS
OTBITA, WITFOCTPUPYIOIIETO 3aKOH COXPAaHEHHs] MacChl, CO3JaHHE MOJelei
MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxwneiine MMPpEACTABUTCIIM HCOPTAaHNYCCKUX BCIICCTB

2.1

Boznyx — cMmecpk rasos. CocraB Bo3ayxa. Kucimopox — simeMeHT M mpocroe
BemecTBo. HaxoxkeHue Kuciopona B MpHUpone, (HU3HYECKHe W XUMHYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenue kuciaopoga. CrocoOb!
MOJyYeHUsT KHUCIIOpOJa B JIADOPAaTOPUH W TMPOMBIIUICHHOCTH. KpyroBopor
Kuciopoaa B npupozae. O30H — ammoTponHast MOAM(pHUKAIMS KHCIOPOoJa

2.2

2.3

2.4

2.5

TemioBoit 3 hekT XuMUIECKON peakiuu, TEPMOXUMHUECKHE YPAaBHEHHUSI, K30~
Y DHAOTEPMUYECKUE PeaKuK. TOIUIMBO: yrojib U ME€TaH. 3arpsi3HEHUE BO3/1yXa,
YCUJICHHE TTApHUKOBOTO 3¢ (DeKTa, pa3pyIieHHe 030HOBOTO CITIOS

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxkneHue Bomopona B MPUPOJE,
dbu3nueckre W XWMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI TMOTYYEHHS.
Kucnots! u conu

Mounsipablit 00bEM razoB. PacuéTel o0 XUMUYECKUM YpaBHEHHUSIM

®dusznyecknue CcBoMcTBa BoAbl. Boma kak pactBopuTenb. PacTBOpEL.
HaCBIH_[eHHI:Ie N HCHACBIIICHHBIC PACTBOPBLI. PaCTBOpI/IMOCTL BCIIECCTB B BOJC.
MaccoBass mons BellecTBa B pacTBOpe. XUMHUYECKHME CBOMCTBA BO/IBI.
OcHoBanus. Ponb pacTBOpoB B MpuUpoj€ M B KHU3HU 4enoBeka. Kpyroropor
BOJABI B TPUPOAE. 3arps3HEeHHE MPUPOIHBIX BoJA. OXpaHa M OYHCTKA
IIPUPOJHBIX BOJI

2.6

Knaccudukanus Heopranmyeckux coenuHeHuil. Okcunbl. Knaccudukanus




OKCHJIOB: colieoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuioB. dusnueckne U XUMHYECKHE
CBOMCTBa OKCUAOB. [losryuenne okcuaoB

2.7

2.8

2.9

OcnoBanus. Kiaccudukanus ocHOBaHMIA: UIETOYM H  HEPACTBOPUMBIC
ocHoBaHUsA. HoMeHknatypa ocHoBaHui. du3nyeckue U XUMUYECKUE CBONCTBA
ocHoBaHui. [Tosrydenne ocHOBaHUM

Kucnorsl. Knaccugpukamus kucnor. Homenkiatypa kucnor. ®Ousudeckue u
XHMHYECKHE CBOMCTBa KHMCIOT. Psan aktuBHoctu MetammoB H.H. bekerosa.
ITony4yenue Kkuciot
Comu. Homenkinarypa cosneil. @usznueckre M XUMHUYECKHE CBOWCTBA COJIEH.
[Tonyuenue coseit

2.10

I'eneTnueckas cBsI3b MCXKAY KilaCCaMU HEOPIraHUYCCKUX COGI[I/IHCHI/Iﬁ
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XVUMUYECKUH  3KCHEPUMEHT: KayeCTBEHHOE OIPEACICHUE  COACpKAHUS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHUE U M3Yy4YEHUE
CBOWCTB KHCJIOPO/a, HAOIIOACHNE B3aUMOJICHCTBHS BEUIECTB C KHCIOPOIAOM U
yCIIOBHS BO3HUKHOBEHUS M IPEKpallleHus: ropeHus (1moxapa), 03HaKOMIICHHE C
o0pa3llaMi OKCHJOB W OIMCaHWE UX CBOWCTB, TONy4eHHe, colOupanue,
pacrio3HaBaHME U M3Y4YE€HHE CBOWCTB BOJOpOAa (ropeHue), B3auMojeicTBue
Bozopoaa ¢ okcugom mMeau(ll) (Bo3MOXKHO HCTIOIB30BaHUE BUICOMATEPUATIOB),
HaOmrofieHne oO0pa3lloB  BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEJOBAHUE
OCOOEHHOCTEHl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OINpeNeNEHHON MAacCOBOM J10Jiell pacTBOPEHHOIO
BEUIECTBAa, B3aMMOJEWCTBHE BOJbI C MeETaJIaMu (HaTpUEM U KajbIHEM)
(BO3MOXKHO MCIIOJIb30BaHME BMJEOMATEpUANIOB), OIPENEICHUE pPAaCTBOPOB
KHCJIOT U IIEJOYed C IOMOIIBI0 HMHJIMKATOPOB, HCCIEIOBaHHE 00paslioB
HEOPraHMYECKUX BELIECTB PA3JIUYHBIX KJIaccoB, HAOIIOJEHHE H3MEHEHUs
OKpacKM MHIUKATOpPOB B pacTBOpax KHCIOT U ILIEJI0Yel, Hu3ydyeHue
B3auMojieiictBus okcuaa meau(ll) ¢ pacTBopom cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUH HEUTpaIU3alliH, ITI0JTy4YEeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOIO0 MeETaula JApYTMM M3 pacTBopa COJIM, pEIICHHE
HKCIIEPUMEHTAJIbHBIX 3a/1ad Mo TeMe «BakHelmme kiacchl HEOPraHUYECKHX
COCIMHEHUN»

[lepnonnueckuii 3akoH u [lepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBs3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

3.1

3.2

3.3

[lepBble TOMBITKA KIACCH(PUKAIMU XUMUYECKUX dJIeMeHTOB. [loHsatue o
TPYIAaxX CXOJHBIX AJIEMEHTOB (IIEJTOYHBIE W IIETOYHO3EMEIbHBIC METAJIIBI,
TaJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOphlE 00pa3yroT amdoTepHbIe
OKCH/IbI ¥ TUIPOKCHIBI

ITepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMHYECKHUX 31eMeHTOB J[. 1.
Menpeneesa. Koportkonepuognas " JUIMHHOIIEPUOAHAS (bopmbI
[lepuoanueckoit cuctembl xuMHueckux anemeHToB [[.M. Menneneesa.
Ilepuponsl u rpynnsl. PU3MYECKUI CMBICI IOPAJKOBOIO HOMEpa, HOMEpPOB
MIEPUO/Ia U TPYIIIBI 2JIEMEHTA

Crpoenne atoMoB. CoctaB aToMHBIX a1ep. M3ortonbl. Dnekrponsl. CTpoeHHe
JJIEKTPOHHBIX 000/104€K AaToMOB NepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
Ilepnonnueckon cucremsl .M. MeHnneneeBa. XapakTepUCTUKAa XUMUYECKOTO
AJIEMEHTA Mo ero nosoxkenuto B [lepuoanyeckoii cucreme [{.11. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHCHMsI paauyca aTrOMOB XHWMHUYECKHX DJIEMEHTOB,
MCTAIINIMYECCKUX MW HCEMCTAIIINUYCCKUX CBOI>’ICTB 110 prHHaM nu HepI/IOI[aM.
3nauenue I[lepuonnueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX




JJIEMEHTOB I pa3BUTUA Hayku W npaktuku. .M. MennaeneeB — y4€Hbll U
IPaXXIAHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIpHAs)  CBA3b.
DIIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBS3b

Creneub okucieHus. OKHCIUTEIFHOBOCCTAHOBUTCIIBHEIC pCaKkuu. HpOLIGCCBI
OKHCJICHMS B BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN HKCIEPUMEHT: H3Yy4YeHHE O0OpaslloB BEILIECTB METAIOB H
HEMETAJVIOB, B3aWMOJICHCTBUE THUIPOKCHIA LHUHKA C PACTBOPAMU KHCIOT U
1IeJI0Y€H, NPOBEIECHNE ONBITOB, WJUIFOCTPUPYIOIIUX HPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peaklnidl (rOpeHue, peakiiuu pa3aoKeHUs], COSTUHEHUS )

9 KJIACC

Kox

11

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
BemectBo 1 xumnyeckas peakuus. [loBropenue

[Iepnonnueckuit 3akoH. lleproanyeckas cuctema XuMU4YECKUX d1emMeHToB J1.1.
MenpeneeBa. CtTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMICTB
XUMUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalbLUsi H MX
COCMHEHUII B COOTBETCTBUHU C IIOJIO)KEHHEM 3JIEMEHTOB B [lepmonmyeckoit
CUCTEME U CTPOEHUEM UX aTOMOB

CrtpoeHue BellecTBa: BHJAbl XUMHYECKOM CBsI3U. THUIBI KPHUCTANIMYECKUX
PEIIETOK, 3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAJUINYECKON PEIIETKU
U BUJa XuMu4eckoi cBsizu. Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUYeCKUX
BEIIECTB (MEXyHapOoJHas U TpUBHaJbHas). XMMHUYECKHE CBOMCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JMYHBIM  KJJAcCaM  HEOPraHWYECKUX  COCIUHEHUH,
TE€HETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB

13

Knaccuukanus XMMUYECKUX peaklMid 10 pa3IMyHbIM MTpU3HAKaM (110 YHUCITY U
COCTaBy YYacTBYIOIIMX B pEaKIUU BELIECTB, MO TEIIOBOMY 3(¢eKTy, 1o
U3MEHEHMIO CTENeHeH OKHCICHMS XMMHUYECKHX 3JIEMEHTOB, 10 OOpaTUMOCTH,
[0 y4YacTHUIO Karajiu3artopa). OJK30- U JHAOTEPMUYECKUE  PEaKIIuH,
TEPMOXUMHUUYECKUE YpaBHEHUs. [IoHATHE O CKOPOCTH XUMHUYECKON peakliuu

14

[TonsitTne 00 oOpaTUMbBIX M HEOOpPATUMBIX XUMHUYECKUX peakuusax. [lonstue o
TOMOTE€HHBIX U I€TepOreHHbIX peakuusax. [loHaTne o XuMu4eckoM paBHOBECHUH.
@DaxTophl, BIUAIOIINE HAa CKOPOCTh XHUMHUYECKOW peaklUd M TOJOKEHHE
XMMHYECKOTO PABHOBECUS

1.5

1.6

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  pEaKLuH, ANEKTPOHHBIN OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBlieHHE  ypaBHEHUU
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUI C HCIONb30BAaHUEM METO/A
9JIEKTPOHHOTO OajaHca

Teopust 3IEKTPOJIMTUUECKON AUCCOIUALIMK. DJIEKTPOJIUTHI U HEIIEKTPOJIHUTHI.
Katnonsl, aHnoHbsl. MexaHu3M AUCCOLMAIIMU BELIECTB C PA3JIMUYHBIMU BHUJIAMU
xuMudeckon cBsizu. CteneHsb aucconuanuu. CHIbHBIE B CT1a0bIe JICKTPOIUTHL.
Peakunn noHHOrO OOMeEHA. YCIOBHS MPOTEKAHHS peakluid MOHHOTO oOMeHa,
MOJHBIE M COKpAIIEHHbIE HOHHBIE ypaBHEHHS peakiuid. CBOWCTBa KHUCIOT,
OCHOBAaHMH W COJiell B CBeTe TPEACTABICHUNH 00 3JIEKTPOIUTUYECKOM
nuccounanuu. KauectBeHHble peakuyy Ha MOHBI. [loHsATHE O THAPOIU3E coei

1.7

XUMHUECKUH HKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPUCTAIUTHYECKHX
pPEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJUIOB M HeMeTaioB (rpadura u
anmMasa), CIOKHBIX BEIIECTB (XJOpHIa HATpHsl); WCCIEAOBAHHE 3aBUCHUMOCTH
CKOPOCTH XHWMHYECKOW pEaKIMh OT BO3JCUCTBUS PA3IHUHBIX (HAKTOPOB;




HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEILECTB,  Ipoliecca
TUCCOLMAIUMU  KHUCIOT, wIeloded u  coieil  (BO3MOXHO HCIIOJIb30BaHHE
BHUJIEOMATEPUAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MIPOTEKAaHUs PeaKlMii HOHHOTO oOMeHa (00pa3oBaHUEe OCaJKa, BbIICICHHUE ra3a,
o0pa3oBaHME BOJbI); OINBITOB, H/UTIOCTPHPYIOUINX HPUMEPbI OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX peaKUUid (TOpeHHe, PeaKkH pPasyioKEHUs, COCTUHEHUS);
pacrno3HaBaHHe HEOPTaHUYECKUX BEIIECTB C IIOMOIIbIO KaU€CTBEHHBIX peaKluil
Ha MOHBI; pELICHUE YKCIIEPUMEHTAIbHBIX 3a/1a4

Hemeramie! u ux COCANHCHUA

2.1

OO6mass xapaktepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIe cTeneH okucieHus. CTpoeHue u (GU3nIeCcKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMHUYECKHE CBOMCTBA Ha IpUMEpe XJopa
(B3auMozelicTBUE C MeTallylaMH, HEMETaJulaMH, LiesodyaMu). XJIOpOBOAOPOA.
ConsiHas KuCIIOTa, XMMUYECKUE CBOMCTBA, NOJIy4eHHUE, NpuMeHenue. JleiictBue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M 4YeJOBeKa. BaxkHenmume XJIOpUIbl U UX
Hax0’JIeHUE B IIPUPOJIE

2.2

2.3

O6mas xapaktepuctuka syeMeHToB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIC CTeNeHN OKucicHus. CTpoeHne u (hPU3MUECKHe CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOTUPHUKAIIMA
KHCJIOpOoJia U cephl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTPOCHHE,
¢dusznueckue M XUMHUYECKHME CBOMCTBA. OKCHUIBI Cepbl KaK IMpeICTaBUTEIH
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYCCKHE CBOHCTBA
(oOmue Kak MpencTaBUTENs Kilacca KHUCIOT M crenuduyeckue). XuMHUUCCKUE
peakiuy, JeKanre B OCHOBE MPOMBIILICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. [Ipumenenue. Conu cepHOM KHCIOTHI, KadyeCTBEHHAsl peakius Ha
cynbdar-uoH. HaxoxkaeHue cepsl U €€ COCIMHEHUN B TPUPOJE. XUMUUYECKOES
3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl COCTWHEHUSMU cepbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OO6miass xapakTepucThuka 51eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHNU OKUCIEHUS. A30T, paCIpPOCTPAHEHUE B IPUPO/IE,
¢du3nueckre U XUMHYECKHne cBoicTBa. KpyroBopot a3oTa B mpupojie. AMMHUAK,
ero (u3MUecKue W XMMUYECKHE CBOMCTBA, MojydeHue u npumeHenue. Conu
aMMOHHS, UX (U3NYECKHEe M XHMHUYECKHE CBOWCTBA, MpPUMEHEHUE.
KadectBeHHnasi peakiiusi HAa MOHBI aMMOHUS. A30THasl KUCJIOTa, €€ TOJydeHHeE,
¢du3nueckue W XUMHUYECKHe CBOWCTBa (00IIME KaK MpeICTaBUTENS Kiacca
KUCJIOT U crenuduaeckue). Vcnomp3oBaHue HUTPATOB M COJEH aMMOHHUS B
KauecTBE MHHEPAIbHBIX ynoOpeHuil. XUMUYECKOe 3arpsi3HEHUE OKPYKaIoIIei
Cpenbl COeMHEHUSMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPSI3HEHUE BO3/1yXa, TTOYBBI
1 BOJOEMOB)

2.4

2.5

docdop, amnorpornHsle Mogudukauu (ocdopa, puzndecKkue U XUMHUYECKUE
ceorictBa. Oxcupn dochopa(V) u docdopHas kuciora, Qusnyeckue u
XMMHUYECKHE CBOMCTBa, monydeHue. Vcnonbp3zoBaHue ¢ochaToB B KauecTBe
MUHEPAJIBHBIX YIOOpEHHI

Obmas xapaktepuctuka 3yeMeHToB IVA-rpynmbl. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEepHbIE CTENEHW OKUCIEHUS. YTJIepol, auIOTPOITHBIE
Moau(UKaAIMKM, PacpOCTpaHEHHE B MpUpoJe, (U3MUECKHEe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopor yriaepona B npupoae. Okcuasl yriaepona,
X (QU3NYecKue M XUMHYECKHE CBOMCTBA, /IEHCTBUE Ha JKHUBBIE OPTraHU3MBbI,
MOJTyYeHHE U NMPUMEHEHHE. DKOJIOTHYecKre MpoOIeMbl, CBA3aHHbBIE C OKCHUOM
yraepona(lV); rumoresa T1I00aNbHOTO TOTETUICHHS] KIWMaTa;, MapHUKOBBIN
apdexr. YrompHas KUCIOTa U €€ CONM, UX (PUINYECKUE W XUMHUYECKHE
CBOICcTBa, MojyyeHHe W mnpuMeHeHue. KauecTBeHHasi peakiusi Ha KapOoHaT-




HOHBI. HCHO.HEBOB&HPIC Kap60HaTOB B GBITy, MCOUILINHE, HpOMLIIJ_UIeHHOCTI/I nu
CEJILCKOM XO351CTBE

2.6

2.7

[TepBoHavyabHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCIUHECHHSIX
yriaepoja (MeTaH, 3TaH, 3TWJIEH, AalETWJICH, 3TaHOJ, TJIHUIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crtpoeHue. [loHsTe o OmogorHyecku
BAXKHBIX BCIICCTBAX: )KI/Ian, 6em<ax, YI‘HGBOI[aX — U HUX pOHI/I B JKHW3HU
yejoBeka. MarepuaibHOE€ €IUMHCTBO OPraHUYECKMX U HEOPraHUYECKHUX
COCIMHEHHUH

Kpemuuii, ero ¢usnyeckne ¢ XHUMHUYECKHE CBOWCTBA, MOJIY4YCHHE U
npumenenue. CoenuHeHus: KpemMHHUs B mpupoze. OOmmue mpenctaBieHus 00
okcuae kpemuusi(1V) u kpemuueBoii kuciore. CHIIMKAThI, UX UCIIOIb30BAHUE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTU. BajkHele cTpouTenbHble MaTepHabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobrembl Oe30macHOTO
WCIOJIb30BaHHUS CTPOUTENLHBIX MaTepUaIoB B MOBCEAHEBHOMN KU3HU

2.8

XUMHUYECKUI SKCHEPUMEHT: M3ydeHue oOpas3lioB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4eCTBEHHBIX PEaKIMA HA XJIOPUA-
HWOHbI M HaOJIIOJCHUE MPU3HAKOB HUX IPOTEKAHMs; OIBITHI, OTpa)KarolIue
¢u3nveckne 1 XMMUYECKHE CBOKWCTBA TaJIOTEHOB M UX COCAMHEHUH (BO3MOXKHO
HCIOJIb30BAHNE BHJIEOMATEPUANIOB); O3HAKOMJICHHE C O0pa3lamMH XJIOpUIOB
(rajoreHu1oB); O3HAKOMJIEHHME C oOpa3laMu cepbl U €€ COeAMHEHUSIMU
(BO3MOXKHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalloB); HaOJIOJEHHE IMpolecca
oOyriauBaHus caxapa HOoJ JEHCTBUEM KOHIEHTPUPOBAHHON CEPHOM KHCIOTBHI;
U3yuyeHHe XMMUYECKHX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEJCHUE
KauecTBEHHOW peakuuu Ha cyab(ar-uoH U HaONIoJeHHE Npu3HaKa e¢€
MPOTEKaHMs; O3HaKOMJIEHUE ¢ (PU3NYECKUMHU CBOMCTBaMU a30Ta, pocdopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAHWE BHJEOMATEpPHAIIOB), O0O0Opa3namu
a30THBIX U GochHOpHBIX yI0OpEeHUH; monydeHne, cooupanue, pacrno3HaBaHle U
M3Y4YEHHE CBOICTB aMMHaKa; IpPOBEJCHHE KaueCTBEHHBIX DEaKIMi Ha HOH
aMMOHMSI U (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKaHU,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C MEbI0 (BO3MOXKHO
HCIIOJIb30BAaHNE BHJICOMATEPHATIOB); HM3YyUYEHUE MOJENEH KPHUCTAUINYECKUX
peméTok anmasza, rpadura, (QyulepeHa; O3HAKOMIIEHHE C IIPOLIECCOM
azicopOLIMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTUBOra3a; MoJIyueHUue, coOMpaHHe, pacro3HaBaHUE U H3y4EHHE CBOICTB
YIJIEKUCIIOTO Ta3a; IpOBEACHHWE KAuyeCTBEHHBIX pEakUMid Ha KapOoHaT- H
CIWJIMKAaT-HOHBbl M H3yY€HUE TMPU3HAKOB HX TMPOTEKAHUS; O3HAKOMIIEHHE C
MPOJYKIIMEH CHJIMKATHOM HPOMBIIUIEHHOCTH; pPEUICHHE 3KCIEepUMEHTAIbHbBIX
3a/1a4 110 TeMe «BaxkHelne HeMeTaulbl U UX COEAMHEHUS

MeTanisl 1 UX COSIUHEHUS

3.1

OOm1ast XapaKTepuUCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX
nonoxenns B Ilepuonnueckoi cucreMe XUMHUYECKHX dieMeHToB J[.U.
Menpeneesa u crpoeHns aroMoB. CTpoeHne MeTaiioB. MeTannndeckas CBsI3b U
METaJUIMYECKass KpUCTAUIMYECKass pPemI€TKa. OJIEKTPOXMMHYECKUH Pl
HaIPsDKEHUN METaJUIOB

3.2

dusznuecKkue ¥ XUMHUYECKHE CBOMCTBAa MeTayioB. OOIIMe crocoObl MOTydeHus
MeTauioB. [ToHATHE 0 KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. CrutaBsl (CTallb, YyryH, JIOPATIOMUHUHN, OpOH32a) U UX IPUMEHEHHE B
OBITY M IPOMBILIEHHOCTH

3.3

[Ilemounble MeTaybl: MonokeHue B lleproanueckodl cucTeMe XUMHYECKHX
aneMeHToB /.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HaXOXJIECHHE B IIPUPOJIE.
dusnyeckre 1 XUMHYECKUE CBOMCTBA (Ha IpuMepe HaTpus U Kanusi). OKCHIbI 1
TUAPOKCHIBI HaTpusi U Kanus. [IpuMeHeHHe IIEeTOYHbIX METaNIOB M UX




COE€IUHEHUN

3.4

3.5

IllenouHo3eMenbHBIE  META/IBI MarHuii ©M  Kajdblldii: MOJOXKEHHE B
[Tepuonuueckoit cucreme xumuueckux sneMenToB /.M. MenneneeBa; crpoeHue
WX aTOMOB; HaxOoxAeHHe B mnpupojae. Dusnueckue M XUMHYECKHUE CBOMCTBA
MarHus W Kaublusl. BaxHelue coeauHEHUs Kaiblus (OKCHI, THIAPOKCHI,
coin). JKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

Amomunuit: nonoxkenue B Ilepuoaudeckoit cCUCTEeME€ XMMHUYECKHX 3JIEMEHTOB
JI.. MenzaeneeBa; CTpoeHHE aToMa; HaxoxkiaeHue B mpupoae. duzmyeckue u
XUMHAYECKHUE CBOMCTBA AFOMUHISI. AM(OTEpHBIE CBOMCTBA OKCHIIA U THIPOKCHIA
ATFOMHHUS

3.6

3.7

Keneszo: nonoxkenne B [lepronnueckoit cucreme Xxumuieckux snementon [.1.
MeneneeBa; CTpoeHHWE aToMa; HaxoXKJaeHue B mpupone. Duszmueckue u
XUMUYECKHE CBOMCTBa jkene3a. Okcuubl, THAPOKCUAbI U coiu xkene3a(ll) u
xeneza(lll), ux coctas, cBOICTBA U TTOJTyUCHHUE

XUMUYECKUI IKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METAJUIOB U CILJIaBOB,
uxX (U3NYECKUMHU CBOMCTBAMH; H3y4€HHE pE3yJIbTaTOB KOPPO3UU METaJIOB
(BO3MOXHO HCIIOJIb30BAHHUE BUJIEOMATEPHAJIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHMSI OKCHJA Kalbliug M HaTpus C BOAOH  (BO3MOXKHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); MCCIEAOBAHUE CBOWCTB KECTKOW BOJIBI;
mpoluecca TOpEHUs Kejle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); NMPU3HAKOB NPOTEKAHUS KAaUYECTBEHHBIX PEAKIMi HAa HOHBI
(MarHusi, Kanplwsi, amomuHus, 1uHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
HaOJI0ZICHNEe U ONMCAHUE MPOLIECCOB OKPALIMBaHMS IJIAMEHUM MOHAMH HATpHUs,
Kamuss M Kanblusg  (BO3MOXKHO  MCIIOJIb30BAaHME  BHUJEOMAaTEpHAIIOB);
uccieoBaHie aM(pOTEepHbIX CBOWCTB THUAPOKCHJA ATIOMUHHMS U THIPOKCHAA
LIMHKA; pelIeHNEe dKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHeilre MeTauuibl u
UX COEAVHECHUSD)

XUMHUs U OKpy’Karolas cpeja

4.1

4.2

Hosble maTepuansl u TexHonoruu. BeliectBa n marepuanbl B ITOBCEIHEBHOU
JKU3HM 4YeJIoBeKa. XUMUS U 3J10pOBbe. be30macHoe HCIOIb30BAHNE BEUIECTB U
XUMHUYECKUX peakiuii B ObiTy. [lepBas momomls Mpu XUMHUYECKHUX O0XKOTax U
OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TIpPaMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHHE
okpyxaromet cpenst [1JIK. Pons XxuMuu B pelieHHH SKOJIOTHUECKUX MPOOIeM.
[IpupoaHble HMCTOYHUKH YTIEBOAOPOAOB (yrojib, MPUPOIHBIA Ta3, HedTh),
MPOAYKTHI UX EPEepadOTKU, UX POJIb B OBITY U IPOMBIIIIEHHOCTH

4.3

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHUEe 00pa3lloB MaTEpUaIoB (CTEKJIO, CIJIaBbl
METAJJIOB, MOJIMMEPHbIE MaTEpUaIbl)




IMPOBEPAEMBIE HA OI'D 10 XUMHUHU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O

Kon

NpoBepsieMoro
TpeOOBaHNS

1

1.1

OBLIEI'O OBPA3OBAHUA

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero od0pa3zoBanusi Ha ocHoBe ®PT'OC

IIpencrasnenue:

O II03HABAEMOCTH SBJICHUH NPUPOABI, INOHUMaHHE OOBEKTUBHOM
3HAaYUMOCTH OCHOB XMMMUYECKON HayKHM Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHUS, KOMIIOHEHTa OOLIed KyJabTYpbl M IPaKTHYECKOH
JESITEIbHOCTH 4EIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOILECTBA;

IMOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHbIX MCETOJAX IIO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOICIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSX
XUMHUYECKOW HAayKH, YTO ITO3BOJIUT OOYYAIOMIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoeit Oyayiieit npodeccuoHanbHON AeSITENEHOCTU
U CceNaTh OCO3HAaHHBIM BBIOOP XMMMU Kak HPO(QUIBHOIO MpeaMeTra

MIPH MEPEX0/i€ Ha YPOBEHb CPEAHETO 001Iero o0pa3oBaHus

2.1

Bnanenue cucreMod XHMHUYECKHMX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BOXHEHIINE XWMUYECKUE TOHITHS: XUMHYECKUW DJIEMEHT, aToM,
MOJIEKYJa, BEIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPO/JHAS CMECh, OTHOCHUTEJIbHBIE aTOMHAasi WU MOJIEKYJISIpHas
MacChl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHUE, CONIb (CpemHss), XUMHYECKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUUd Pa3JIOKECHUS, pPEaKIuI
3aMeIIeHus, Peakuy OOMeHa, TeruIoBoW IPQEKT peakiuu, dK30- U
SHIOTEPMUYECKHE PEAKIIMH, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AIIEMEHTA B COSAMHEHUH, MAacCOBAs JIOJISl U MPOIIEHTHAS KOHIICHTPAIIHS
BEIIECTBA B paCTBOPE, PO aTOMa, JIEKTPOHHBIH CIIOW aTOMa, aTOMHast
opbutanb, paadyc aroMa, BAICHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHAs U HETIOJIApHAs

KOBaJICHTHAasA CBA3b, HOHHAasA CBA3b, METAJNIMYCCKaA CBA3b,




2.2

2.3

KpUCTa/NTMUecKass pemeérka (aToMHasi, MOHHAs, MeTaJInyecKasi,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHHOH, SJEKTPOJIUT M HEDJIEKTPOJIHUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, pPeaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCIECHHE U  BOCCTAHOBIEHHE, AIJICKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaThMble M HEOOpaTHUMble peaKluy,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJUIOB, CILIABbI
OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHMSI MacChl,
nepuoanueckuii 3akoH JI.MI. MeHnneneeBa, 3aKOH TMOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TeOpUU XAMUH: aTOMHO-MOJIEKYJIIpHAas TEOPHsL, TEOpUs

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

3.1

Biianenne ocHOBaMM XMMUYECKOW IPaMOTHOCTH, BKIIFOYAIOILICH

YMEHHE MPaBUIIbHO UCIIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM uYHuclIe MHUHEpaJbHbIE YIOOpPEHHs, METaUIbl M CIUIABHI,
IOPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIICBOIOPOIOB
(yriasi, mpupoAHOro rasza, He()TH) B OBITY, CEbCKOM XO3iHCTBE, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAUEHUS JKUPOB, OCIKOB, YIIEBOIOB
JUIS OpraHW3Ma 4YelloBeKa; YMEHHE MPOrHO3UPOBATh BIHSHUE BEILECTB

N XUMHUYCCKUX IMPOLCCCOB HA OPraHMU3M UYCJIOBCKA M OKPYKAIOIIYIO

MIPUPOJIHYIO Cpey

3.2

3.3

3.4

YMCHHUEC HUHTCIPUPOBATD XUMHWYCCKUC 3HAHHA CO 3HAHUAMHU OPYTrux

y4eOHBIX PEIMETOB

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMHM WH(OpMaLUu
N0 XUMHM (Hay4dHas M Hay4yHO-TIONYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPAIICHUAX u NPaKTUICCKOM MIPUMCHCHUU n YMCHHC

HCIIOJIb30BaTh €€ JJId pCIICHUA y‘—Ie6HO-H03HaBaTCJ'II)HBIX 3aga4

Biagenue ocHOBaMU IOHSATUHMHOIO ammapara U CHUMBOJIUYECKOIO
A3bIKa XUMUU JJI1 COCTaBlieHUS (HOpMyNl HEOpraHMYECKUX BEIIEeCTB,
YpPaBHEHUN  XMMMYECKUX  PEaKkLMi; OCHOBAMU  XHMHYECKOU

HomeHksatypsl (IUPAC u TpuBHanbHOIN)

YMeHue oOBSCHATH CBS3b MOJOXKEHUs AneMeHTa B Ilepuomnueckoi

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA AaTOMOB




XUMHUYECKHX DJIEMEHTOB (COCTaB W 3apsia sjapa, oOImee 4Yucio
AIIEKTPOHOB), PACHpPEEICHUEM JJIEKTPOHOB TI0 JHEPreTHUYECKUM

YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOAOB, KATUS U KAJIbLIUS

[IpencraBnenue 0 MepUOINYECKOM 3aBHCUMOCTH CBOICTB

XUMHUYECKHUX 3JIEMEHTOB (paguyC aToma, 3JIEKTPOOTPULIATENIBHOCTD),

6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJIEMEHTOB B
[lepuognueckoit cucremMe (B MaJbIX NEPUOAAX U TIJIABHBIX
MOATPYIIAX ) ¥ JIEKTPOHHOTO CTPOCHHUS aTOMa
7 YMeHue KiraccupuIiupoBaTh:
7.1 XUMHYSCKHE DJICMCHTEI
7.2 HEOpraHUYECKUE BElIeCTBa
7.3 XUMUYECKHUE PEaKIINU
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh W CTENEHb OKWCJICHHS XUMHUYECKUX JJIEMEHTOB, 3apsiI
' HOHA
8.7 BUJ XUMHYECKONH CBA3M U THUIN KPUCTAIUIMYECKOH CTPYKTYphl B
' COCTMHCHUSAX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCIIUTEIb 1 BOCCTAHOBUTEID
9 YMeHue xapakTepu3oBarh (pU3ndecKkre U XMMUYECKHUEe CBOMCTBA:
MPOCTBIX BeHIECTB (KUCIOPOJA, O30H, BOAOPOJ, TpaduT, amMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATPUN, Kaaud, MarHui,
KaJIBIIMI, aTFOMHHHH, JKEJI€30)
CIIOXKHBIX BEIIECTB, B TOM UYHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaimoB |-llA rpynm, amromunus, menu (l), nunka, xeneza (Il u
' I11), oxcuasl yraepoaa (I u 1V), kpemuus (1V), azota u gocdopa (111
u V), cepet (IV u VI), cepHucras, cepHas, azoTucras, a3zoTHas,
dbocdopHas, yroipHas, KpeMHHEBAsI KHCJIOTA U UX COJIH)
MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBA  BEIIECTB B
93 3aBHCHMOCTH OT HMX COCTaBa M CTPOCHUS, MPUMEHEHHUE BEIIECTB B
' 3aBUCHUMOCTH OT MX CBOWCTB, BO3MOXKHOCTh MIPOTEKAHUS XUMHUYIECKUX
MIPEBPAIICHUI B Pa3IMYHBIX YCIOBUSIX
10 YMeHHe coCTaBIIATh MOJIEKYJISIPHBIC M HOHHBIC YPABHEHUS PEaKIUi, B

TOM YHUCIJIC:




10.1

peaKkIuii HOHHOTO OOMeHa

10.2 OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEaKLUi
10.3 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOMCTBAa M3yYEHHBIX KJIAcCOB
' (rpymm) HEOpraHU4EeCKUX BELIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXIY HUMH
11 YMeHue BBIYUCIATH (IPOBOAUTE PACUETHI):
111 OTHOCUTEJIbHYI0 MOJICKYJISIPHYIO M MOJIIPHYIO MAaccChl BEILECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COCAMHECHUU
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00bEeM Tra30B
114 M0 YypaBHCHUSAM XHMHUYCCKUX PEAKIUH W HAXOAHWTh KOJIUICCTBO
' BelecTBa, 00BEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM ~ METOJAaMH  HAy4YHOro  To3HaHUA  (HaOIIOlIEeHUE,
191 U3MEepEeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) NIPU U3yYECHUH BEIIECTB U
' XUMHUYECKHUX SIBJICHUW; YMeHUEe CchOopMynmHpoBaTh MpoOieMy U
MPEJIOKUTH MMYTH €€ PEeIIeHUs
199 Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
' MOCY/I0¥ M J1a00paTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu 0€30MaCHOTO OOpaIeHUs C BEIECTBAMHU, HCTIOIb3yEeMbIMU
B TMOBCEHEBHOM JKM3HH, MPaBUIaMH MTOBEICHUS B LESIX cOepeKeHus
123 3J0POBbSl U OKPYXKAIOWIEW MNPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHS Ha JKUBBIE OPTaHU3MBI OMPEIENEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIIICHHS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
13 Hannuue mpakTHYeCKUX HABBIKOB TUIAHUPOBAHUS U OCYIIECTBICHUS
CIICTYIOIINX XUMHUYECKUX IKCIIEPUMECHTOB:
W3YYEeHHE U OMHUcaHue (HU3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE
13.1 ¢  (usuueckuMM M XUMHYECKUMHU  SIBJICHHUSIMH,  OIIBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKY MTPOTEKAHUS XUMHUECKUX pPeaKIui
13.2 u3ydeHHe crocoOO0B pa3eNeHus cMecen
MOJIydeHUE KHUCJIOpPOJAa W M3Y4YEHHE €ro CBOWCTB; IMOJy4YeHUE
13.3 BOJIOPO/Ia U M3YUYCHHE €TI0 CBOMCTB; MOJYUYCHHE YIICKUCIOTO raza u
M3YyYEHUE €rO CBOMCTB; MOJyYEHUE aMMHUaKa U U3YYEHUE €r0 CBOKCTB
13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MacCOBOM JOJIed




PacCTBOPEHHOTO BEIIECTBA

135

IpUMEHEHHE WH/INKaTOPOB (;makmyca, METUJIOpaHkKa u
denondranenna) i ONpeneNeHUs] XapakTepa cpelnbl B pacTBOpax

KHUCJIOT U IIeI0Yel

13.6

WCCIICZIOBAHUE U ONHMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aMMOJCUCTBHS KHUCIOT C METaJUIaMH,
OKCUZAMM  METaJUIOB,  PACTBOPUMBIMM M HEPaCTBOPUMBIMU
OCHOBAHUSAMH, COJISIMHM; ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHME OJHOIO MeTajula JpPyrMM W3  pacTBOpa  COJM;
UCCIIeIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCHUIOB AIIOMHUHUS H

[IUHKA

13.7

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4 IO TEMaM: «OCHOBHEBIE KJIACCHI
HCOPIraHUYCCKUX CO@HHHCHHﬁ»; ((3JI€KTpOHI/ITI/I‘lCCKa$I
JUCCOLIMAITHS), «BaxkHelmme HEMETaIbI U HX COCOAUHCHUA,

«Baxnenne MeTaIbl U UX COCAUHCHUA»

13.8

14

141

14.2

XUMHUYECKHE  OKCIICPUMEHTHI,  WIUIOCTPUPYIOIIUE  MPHU3HAKH
MPOTEKAHUS pPEaKIUii MOHHOTO OOMEHa; KaueCTBEHHBIC PEAKIUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HOHBI: XJIOpPUI-, OpOMHUI-,
wonua-, cyibdar-, ¢ocdar-, KapOoOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-UOHBI, KATUOHBl AMMOHUS, MarHusl, KalbIl¥s, aTFOMHHHUS,
kenesa (2+) u xenesa (3+), menu (2+), nMHKA

Ymenue:

MPEJICTABISITh  PE3yIbTaThl JKCIIEPUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNnbCTB, TpaUKOB W TaOMUI] M BBISBIATH DMIHUPUYECKHE
3aKOHOMEPHOCTH

YCTaHABIIMBATh CBSI3U MEXy PEATbHO HAOIIOaeMBIMU XUMHYCCKHMH
SBIICHUSIMU U TIPOIIECCAMH, TPOUCXOASIIUMHU B MAKPO- U MUKPOMUPE,

OO0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB

INEPEYEHD 2JIEMEHTOB COIAEPKXAHUA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYAAPCTBEHHOM 2DK3AMEHE 11O XUMHUHU

Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
1 HepBOHa‘-IaHLHI:Ie XUMHWYCCKHUEC ITOHATUA
11 Yucreie BemecTBa U cMecu. CriocoObl pa3aenieHus: cMecei




1.2

ATOoMEI © MOJICKYJIBI. Xumuueckrue diieMeHTB.. CHMBOIBI  XUMHYSCKHX

9JICMCHTOB. HpOCTHG 1 CJIOXKHBIC BCIICCTBA.

1.3

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHYECKHX J1eMEHTOB. CTeneHb

OKHCJICHUA

14

3aKOH TOCTOSHCTBAa cocTtaBa BemlecTB. OTHOCHTEIBbHAs aTOMHAs Macca.
OTtHOCHTEILHAS MOJICKYJIsIpHad Macca. MaccoBast A0ds XMMHYECKOro JIEMEHTA

B COCAUHCHUU

1.5

KomnyectBo BemectBa. Moab. MomsipHas Macca. MoussipHblii 00BEM Ta30B.

BzanmocBs3p KOJIMYCCTBA, MAaCChl U YUCJIa CTPYKTYPHBIX €IUHUII BEIICCTBA

1.6

DusnyecKkue U XUMUYECKHUE SIBICHUSA. XHMMUYECKas peakuus U €€ NPU3HAKHU.
3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKUE YPaBHEHUS
Ilepnonnueckuil 3akoH u lleprognyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

ITepuoanueckuii 3akoH. [lepuonuyeckas cucreMa XUMUYECKUX 1eMeHTOB [I.1.
MenpneneeBa. [lepuoasl u rpymnmnbsl. OU3NYECKUNA CMBICI MOPSIKOBOIO HOMEPA,

HOMCPOB II€pHOoJa U T'PYHIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB aroMHbIX siaep. M3oromsl. Dnexktponsl. CTpoeHue
AJIEKTPOHHBIX  000J0YEeK aTOMOB TEpBBIX 20 XUMHYECKUX JJIEMEHTOB

ITepuoanueckoint cucremsl /.. Menneneesa

2.3

3.1

3.2

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB INEPBBIX TPEX
MEepUOOB, Kalus, Kajblus (paguyca aTOMOB, OJIIEKTPOOTPHUIIATEIHHOCTH,
METaJUIMYECKUX W HEMETaUIMYEeCKHMX CBOMCTB) W HMX COCJUHEHUW B
COOTBETCTBUM C TIOJOXKEHHEM »3ieMeHTOB B Ilepuoandeckoil cucreme u
CTPOCHHEM MX aTOMOB

CtpoeHue BelecTa

Xumudeckass cBsi3b. KoBaneHTHass (MoOJsipHAsT W HEMOJSpHAs)  CBS3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  d3JeMeHTOoB.  MoHHas  CBs3b.
Merannudeckas CBI3b

Tumbl  KpUCTAITMYECKUX PEmETOK (aTOMHAs, WOHHAsA, MeETajuIhJecKas),
3aBUCUMOCTh CBOWCTB BEIECTBAa OT THUMA KPUCTAJUIMUECKOW PEIIETKH U BHUAA

XAMHUYECKOU CBA3U

Baxneiime mnpeAcTaBUTENM HEOpPraHMYECKUX BemecTB. Hemeramnel u ux

COCAMHCHUS. MeTtaisl 1 uX COCIUHCHUA

4.1

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCIUHEHHUH: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCIJIOTHBIE, amM(pOoTepHBIC) u

HECOoJICOOpa3yroIiue; OCHOBaHWM (IMIENOYM W HEPACTBOPUMBIC OCHOBAHWS);




KHCJIOT (KHUCJIOPOJACOAEpKalMe ¢  OECKHCIOPOIHBIE, OIHOOCHOBHBIE W

MHOT'OOCHOBHBIE); COJEH (CPEIHUX U KUCIBIX)

@uU3NYECKME M XHUMHYECKHE CBOMCTBA IMPOCTBIX BEUIECTB-HEMETAIUIOB:

42 BOJIOPO/Ia, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs
®u3znueckue M XUMHUYECKHE CBOWMCTBA IPOCTHIX BELIECTB-METAJUIOB: JIMTHS,
4.3 HATpUsl, Kajdus, MarHusl U KajblUs, aJIOMUHHS, Kelie3a. DIEKTPOXUMHUUCCKHI
P HANPSHDKEHUN METaJIIOB
W duznueckrue U XUMUYECKHE CBOWCTBA BOJOPOJIHBIX COCIMHEHUM HEMETAIIOB:
' XJOpPOBOOPOJIA, CEPOBOAOPOAA, AMMHAKA
du3ruecKue W XUMHYECKHE CBOMCTBa OKcHI0B HemeramioB: cepol (IV, VI),
4.5 azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenne
OKCHJIOB HEMETAIJIOB
AL Xumnueckue cpoictBa okcuaoB: MeTawioB IA-IIIA rpymn, munka, mequ(ll) u
' xeresa(ll, 11). [TomyueHne OKCHIOB METAILIIOB
XVWMHUYECKUE CBOWMCTBA OCHOBAaHWI M aM(pOTEPHBIX THAPOKCUAOB (Ha TpHUMEpe
4.7 THJIPOKCUIOB  alIOMHUHHS, Kene3a, IuHKa). [lomydenwe ocHoBaHMT U
aM(pOTEPHBIX THIPOKCHJIOB
OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOIOPOIHOM,
48 CEpHUCTOM, cepHOM, a30THOU, (ochopHOI, KpeMHHEBOH, yroiabHOW. OcoOble
' XUMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHCIIOT.
[Tony4yenue kucnot
4.9 OO0mre XMMHYECKUE CBOMCTBA cpenHux conet. [lomyuenue coneit
410 [Tonyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KUCIOPOJAa, aMMMaKa,
' YIIEKUCIIOTO Ta3a B 1abopaTopuu
411 [Tonmyuenne aMMuaka, CepHOW M a30THOM KUCIOT B MpPOMBIIUIEHHOCTH. Ob1ue
' CIOCOObI IOJTYYEHUS] METAJUIOB
4.12 ['eneTrdeckast CBSA3b MEXKIY KJIaCCAMH HEOPTAHUYECKUX COCTUHEHUN
5 XHUMHUYECKUE peaKIUN
Knaccudukanmst XuMUUeCcKuX peakiuid 1Mo pa3audHbIM MMPU3HAKAM: 110 YHCITY H
5.1 COCTaBY Y4YaCTBYIOIIUX B pEAKIMUU BEIIECTB, MO TEIIOBOMY J(deKTy, Mo
W3MEHEHUIO CTETICHEW OKMCIICHUSI XUMUUECKUX JIEMEHTOB
5 TennoBoil 3¢ pexT XUMHUYECKON peakIiy, TEPMOXUMUYECKHE YpaBHEHUs. DK30-
' Y SHAOTEPMUYECKHE peaKkMH. TepMOXUMHYECKUE YPABHEHUS
5 3 OKHMCIUTENBHOBOCCTAHOBUTEIbHBIE peaKIUU. OKUCIUTENIN U BOCCTAHOBUTENH.

[Ipomeccel  OKUCIEHHSI W BOCCTAaHOBJICHHS.  OJEKTPOHHBIA  OamaHc




OKHCIIHUTEILHOBOCCTAHOBUTEIILHOM p€aKkuuu

5.4

5.5

Teopust NEKTPONUTHYECKON AUCconMani. KaTHOHbI, aHHOHBI. DJIEKTPOJIUTHI U
HEAIEKTPONIUThL. CUIIBbHBIC U clla0ble 3NIeKTPOIUThl. CTeNeHb JUCCOIHAIH
Peakunu wioHHOTO OOMEHa. YCIOBHS TMPOTCKAHUS PEAKIMi MOHHOTO OOMEHa,

MOJIHBIE U COKPALIEHHBIE HOHHBIE YPaBHEHUS PeaKuil

XuMUS U OKpYKarollas cpena

6.1

6.2

6.3

6.4

Bemecrsa u Marepuassl B IIOBCEAHEBHOM JKHM3HM YeloBeKa. besomacHoe
UCMOJIb30BAaHUE BELIECTB M XUMHUYECKUX peakuui B jabopaTopuu H OBITY.

HCpBaSI MoMoIb IMpHU XUMHYCCKUX OKOT'aX U OTPABJIICHUAX

XUMHYECKOE 3arps3HEHHE OKPYXKAWIIeW cpeabl  (KUCJIOTHBIE IO,
3arpsi3HEHUE TOYBBI, BO3[yXa W BOJOEMOB), CIOCOOBI €ro MPEIOTBpPAILICHUS
[Ipenenbuas nmomyctumas konmeHTpauust BemectB (IIJK). Ponp xumum B
pEIIEHUH DJKOJIOTUYECKUX TMpoOieM. YCWIeHHE NapHUKOBOrO 3ddekra,

pa3pylieHue 030HOBOTO CJIOSI

[Tpumenenue cepsl, azota, (pocdopa, yriepona, KpeMHHSI U UX COCIUHEHUH B
ObITY, MeIUIMHE, NPOMBILIUIEHHOCTH MU CEJIbCKOM Xo3dicTBe. IIpumenenue
METAJUIOB M CIUIaBOB (CTallb, YYT'yH, IIOPAIOMUHMIA, OpoH3a) B OBITY U
INPOMBIIIJICHHOCTH UX coeuHeHul. [ToHsaTHe 0 KOppO3UH METAIOB, OCHOBHBIE
CIOCOOBI 3aUTHI X OT KOPPO3UHU

[TpuposHble UCTOYHUKHU YIIEBOIOPOAOB (Yrosib, NPUPOJHBIA Tra3, HedTh),

MPOIYKTHI X MepepaboTku (OEH3MH), X POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

HepBOHa‘IaJ'II)HI)Ie MOHATHS 00 OPraHnv4cCKrNX BCHICCTBAX KaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 3THUJICH, AlCTUJICH, 3TAHOJI, TJIMIICPUH, YKCYCHAA KI/ICJ'IOTa).
IlouaTre 0 OMOIOrMYECKH BaXKHBIX BCHICCTBAX: KHpaAX, 6em<ax, YIIeBoaax — M Ux

POJIH B )KU3HU YCIIOBCKA

Pacuérsr:

7.1

o (bOpMy.]'IaM XUMHYECKMX COCAUHEHUI

7.2

Macchl (MaccoBOI) TOJIM PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

Mo XUMHUYCCKUM YPAaBHCHUAM




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA

Oos3aTesibHbIE Y4eOHbIe MATEPHAJIbI IJISl YYEHUKA

1. Xumus: 8- kimacc: 0a30BBI  YpOBEHb: Y4EeOHUWK; 5-¢ U3JIaHueE,
nepepadorannoe ['abpuensa O.C., OctpoymoB WN.T'., CnaakoB C.A. AKuroHEpHOE OOIIECTBO
«M3parenscTBO «lIpocBemenune»

2. Xumus:  9- kmacc:  0a30BbIi  ypOBEHb: YYEOHWK;, 5-¢ HW3JaHHeE,
nepepadborannoe ["abpuensua O.C., OctpoymoB WN.I'., CiagkoB C.A. AKnnoHEpHOE 00IIECTBO
«M3narenbcTBO «lIpocBemenue»

MeTtoauveckue MaTepUaIbI JIJIsl YIUTEs:

3. I'a6puensn, O. C. Xumusi. 8 knacc : y4e0. i 001meo0pa3oBaT. yupexIeHu /
O. C. T'abpuensa. - M. : Ipoda, 2011;

4, INabpuensn, O. C. Xumus. 9 kiace : yue6. ans o0uieo0pa3oBar. yupexaeHui /
O. C. T'abpuenss. - M. : JIpoda, 2011.

Hudposbie 00pa3oBaTebHbIe PeCYPChl H PeCYPChI CeTH HHTEPHET:
[Topran EquHoro conepskanus o0miero oopasoBaHus
https://edsoo.ru/?ysclid=mmubwvom8x416324210/

Caiit Munnpocsenienus Poccuun

https://edu.gov.ru/

Peectp mporpamm

https://fgosreestr.ru/

Poccwuiickas anekTpoHHas 1IKONIA

https://resh.edu.ru/

bubmmoreka mudpoBoro odpazosarensHoro koutenTa (L{OK) «Mos mikonay/
AJIEKTPOHHBIC 00pa3oBareiabHbIe pecypehl M3narenscTBa «IIpocBemenHuey
https://uchitel.club/cok-moya-shkola/



https://www.uchmag.ru/estore/s8002/8-klass/
https://edsoo.ru/?ysclid=mmubwvom8x416324210
https://edu.gov.ru/
https://fgosreestr.ru/
https://resh.edu.ru/
https://uchitel.club/cok-moya-shkola/
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