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INOACHUTEJIBHASA 3ATIMCKA

[IporpaMmMa 1o XMMUHU Ha YPOBHE OCHOBHOT'O 0OIIET0 0Opa30BaHMsI COCTaBJI€HA HA OCHOBE TPpeOOBaHMI K
pe3ynbTaTaM OCBOCHHS OCHOBHOW 00Opa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO OOMIero o00pa3oBaHUS,
npeacraBieHHbix B ®I'OC 00O, a Takke Ha ocHOBe (emepanbHON padoveil MporpaMMbl BOCIIMTAHHS U C
y4€TOM KOHIENIMN TMPENoAaBaHusl y4eOHOro mpeamera «XHUMHUsS» B 00pa30BaTEIbHBIX OpraHU3aAIUsIX
Poccuiickoit ®enepanuu.

[IporpamMma mo xumuu Ja€T MPEACTaBIECHUE O MEAX, OOmed cTparermu OOYYCHHs, BOCIUTAHHS H
pa3BUTHA O0OydarolUXCsl CpPEeACTBAMU Y4eOHOro IMpelMeTa, YCTaHaBJIMBAeT 0O0sA3aTeNbHOE IPEIMETHOE
coJiepyKaHue, MpeaycMaTpUBaeT paclpeIesIeHue ero no KjiaccaM M CTPYKTypUPOBAaHME IO pasziesiaM U TeMaM
[porpaMMbl 0 XUMHUH, ONpPEIEseT KOJWYECTBEHHbIE M KAaYECTBEHHBIE XapaKTEPUCTUKU COJEPKAHMS,
PEKOMEHJIYEMYIO TOCJIEI0BATENbHOCTh U3YyYEHUS XUMHH C Y4ETOM MEXKIIPEAMETHBIX U BHYTPHUIIPEIMETHBIX
CBSI3€H, JIOTMKK y4eOHOro Ipoiiecca, BO3PACTHBIX OCOOEHHOCTEH 00YyYaromMXcs, ONpeAesieT BO3MOKHOCTH
npeaMera JUIs peanu3anuy TpeOoBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeNbHOW MPOTrpaMMBbl Ha
YpOBHE OCHOBHOT'O 00Ilero 00pa3oBaHUs, a Takke TpeOOBaHMM K pe3ylbTaraM OOy4YeHHs] XMMHU Ha ypOBHE
HeNiel M3ydeHHUsl MpeaMeTa U OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIBHOM JAEATEIHHOCTH OOYYalOMIErocs IO
OCBOEGHUIO YUeOHOI0 COJIeP KaHUS.

3HaHWE XHUMHUHM CIY)XHUT OCHOBOM 11 (OPMHPOBAHUS MHUPOBO33PEHHUS OOYyYaroOIIErocsi, €ero
MPEJICTAaBJICHU O MaTepuaJbHOM €IWHCTBE MHpPa, BAXKHYIO pOJb UIrpaloT (QopMHUpyeMble XUMHUEH
MPEACTABJICHUSI O B3aUMOIPEBPAIEHUAX SHEPTHH U 00 DBOJIIOIMHN BEIIECTB B MPHUPOJE, O MYyTAX pEHICHUS
rII00ambHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOW, MHUIIEBOH U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

CIIOCOOCTBYET pealin3alii BO3MOXHOCTEH [T CaMOPa3BUTHSI U POPMUPOBAHUS KYJIbTYPHI JIUYHOCTH, €&
o0mieit ¥ GyHKIIMOHATEHOM IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHpPOBAHUE MBIIUICHUS W TBOPUYCCKUX CIIOCOOHOCTEH OOYyYaromuXcsi, HABBIKOB HUX
CaMOCTOSITENTLHOM ~ y4eOHON  JeATeIbHOCTH, OKCHEPUMEHTAJIbHBIX M  HCCIEAOBAaTENbCKUX  YMEHHIA,
HEO0OXOIMMBIX KaK B IIOBCETHEBHOM JKU3HH, TaK U B IPO(ECCUOHATHLHOU NS TEILHOCTH;

3HAKOMHUT CO CHENU(UKON HAy4YHOTO MBIIUICHUS, 3aKIaJbIBAa€T OCHOBBI IEJIOCTHOIO B3TJSAa Ha
€IMHCTBO TPUPOJIBI M YEIIOBEKA, SIBISICTCS OTBETCTBCHHBIM 3TalioM B (DOPMHPOBAHUM €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH O0YyYaroIINXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE,
K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B DKOJIOTUYECKOE 00pa30BaHUE O0YUArOIIMXCS.

Jlanuble HampaBieHUsT B OOYYEHMH XWUMHUU OOECIIEUMBAIOTCS CHEIU(UKON CcoAepX)aHUs yuyeOHOTO
mpenMeTa, KOTOpBIM SBISETCS MEJarornyeckyd aJanTUPOBaHHBIM OTpakeHHeM O0a30BOM HAayKH XHUMUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs OPHEHTUPOBAH HA OCBOEHHUE O0YYaIOIIMMUCS
CUCTEMBI TIEPBOHAYAIBHBIX TOHSATHH XWUMHH, OCHOB HEOPTraHWYECKONW XUMHUHM W HEKOTOPBIX OTIEITbHBIX
3HAQYUMBIX TTOHATUI OPraHNYE€CKON XUMHUH.

CrpykTypa colep:kaHusi IporpaMMbl 0 XMMHUU C(OPMUPOBAHA HAa OCHOBE CHCTEMHOTO MOAXO0/a K €€
n3yuyeHuto. CozepxaHue CKIAIbIBAETCS U3 CUCTEMbI OHIATHI O XUMUUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBbI
MOHATUNA O XHUMHYECKOW peakuuu. (OO0e OSTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHBI MO MPUHIUITY
MOCJIeI0BATEIBLHOTO Pa3BUTHS 3HAHWI Ha OCHOBE TEOPETUUECKUX MPEJICTABIEHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHUS O CTPOSHUU aTOMa M XUMHYECKOU CBSI3H,

— MpeJCTaBICHU 00 AEKTPOTUTHIECKON UCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMITUPUYECKH TIOJYYCHHBIX M OCMBICICHHBIX
(akToOB, pa3BHBAIOTCS IMOCIEIOBATETFHO OT OJHOTO YPOBHS K APYroMy, BBIMONHSS (PYHKIHUU OOBSCHEHHS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTHYECKOTO TPUMEHEHUS U TTOTYyUEHHUS U3ydaeMbIX
BELIECTB.

OcBoeHue mporpaMMbl 10O XHMHUH CIOCOOCTBYeT (OPMHUPOBAHUIO TMPEACTABICHUS O XHUMHUYECKOU
COCTABJISIIOLIEH HAay4HOM KapTUHBI MUpa B JIOTMKE €€ CHUCTEMHOM NPHUPOIbl, LIEHHOCTHOI'O OTHOIICHUS K
Hay9HOMY 3HAHUIO U METOJIaM TO3HaHMs B Hayke. M3ydeHne XuMUu MPOUCXOUT C MPUBJICYEHUEM 3HAHUM U3



paHee M3yYEHHBIX Y4eOHbBIX mpeameToB: «Okpyxawomuil mup», «buomnorus. 5-7 kmaccel» u «Pusuka. 7
KJIace».

[Ipu U3y4eHWH XMUMHU MPOUCXOAUT (HOPMHUPOBAHHME 3HAHWN OCHOB XMMHUYECKOM HAyKH Kak 00jacTu
COBPEMEHHOI'0 E€CTECTBO3HAHUS, NPAKTHUUECKOW [EATEIbHOCTU 4YelIOBeKa M KaK OJHOr0 U3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphI. 3a7ada yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMbl XUMHUUECKUX 3HAHUNA —
BaOXHEHIIMX (AKTOB, IIOHATHM, 3aKOHOB U TEOPETHUYECKUX IOJIOKEHUH, JOCTYMHBIX 0000IIEHHH
MHPOBO33PEHYECKOr0 XapaKTepa, sI3bIKa HayKu, B IPUOOILIEHUH K HAYYHBIM METO/AAM IO3HAHMSI IIPU U3YyUEHUH
BEIIECTB M XUMUYECKUX peaKIii, B HOPMUPOBAHUM U PA3BUTUHU IIO3HABATEIIbHBIX YMEHUH U UX IPUMEHEHHUHU B
y4eOHO-TI03HABATENIbHOW M y4eOHO-MCCIIEJOBATEIBCKON JESTEIbHOCTH, OCBOCHHMM TPaBMJI 0OE3011aCHOTO
oOpallleHus C BEIECTBAMU B IIOBCEHEBHON XKHU3HH.

[Tpu u3y4eHnn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs BaKHOE 3HAYCHHE NMPHUOOPENH TaKkue
LeJId, KaK:

— (dopMupoBaHHE HMHTEIEKTYyalbHO pPa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpa30BaHHMIO,
COTPYIHUYECTBY, CaMOCTOATEIbHOMY IPUHATHIO pEIIEHUH, CIIOCOOHOM azanTupoBaThCsi K  OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaIpaBJIEHHOCTh OOYYEHHUs Ha CHCTEMATHYECKOEe IMPHOOILICHHE O0YYaroLIMXCs K CaMOCTOSATENIbHON
MO3HABATENIBHON JESATEIHHOCTH, HAYYHBIM METOAAM MO3HAHUSA, (OPMUPYIOIIMM MOTHBAIMI0 M Pa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

— obecrniedyeHre YCIIOBUH, CIOCOOCTBYIOMIMX IMPHOOPETCHUI0 OOYYAIOIIMMHUCS ONBITa Pa3HOOOpasHON
NeSTeNbHOCTH, IO3HAHHUS M CAaMOIIO3HAHMs, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIUH), HMEIOIUX
YHUBEPCAJIbHOE 3HAYEHUE JIUIS PA3JIMYHBIX BUJIOB IE€ATEIbHOCTH;

— ¢opmupoBaHue o01iel QyHKIIMOHAIBHONW U €CTECTBEHHO-HAYYHOIH TPaMOTHOCTH, B TOM UMCII€ YMEHUI
OOBSICHATH M OIICHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCTIONB3Ys 3HAHHS U OTIBIT, TIOJTYYEHHBIC TIPU U3yYCHUN
XUMHUH, IPUMEHATh UX MPH PEIIEHUH IPOOJIEM B MOBCETHEBHOM JKU3HU U TPYAOBON JAEATEIbHOCTH;

— (opMHUpOBaHHE Yy 00YYAIOIUXCS TYMAaHUCTUYECKUX OTHOIICHWH, TOHUMAHUS IEHHOCTH XUMHYECKUX
3HaHUM A7 BBIPAOOTKM 3KOJOIMUYECKH IeJIeCO00pa3sHOro MOBEIEHUs B OBITY M TPYAOBOM JAEATENBHOCTU B
LEJISIX COXPAHEHUsI CBOET0 3/J0POBbS M OKPYXKAIOLIEH NPUPOJTHON Cpeibl;

— Pa3BUTHE MOTHUBALUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIMTAHHIO Ha OCHOBE
YCBOEHHS O0IIEYETOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduis M HanpaBIeHHOCTH
JanbHeero ooy4yeHus.

OO1iee ymnciio 4acoB, OTBEAEHHBIX JJI U3YyYEHHUs] XMMHM Ha YpPOBHE OCHOBHOTO 0O0IIero odopazoBaHuS,
cocraBiseT 134 vaca: B 8 kiacce — 68 yacoB (2 yaca B HeJleni0), B 9 kiacce — 66 yacoB (2 yaca B HEJIEINIO).

COJAEP/KAHUE OBYYEHUA

8 KUJIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHITUSA

[Ipeamer xumuu. Ponb XuMHM B KM3HHM YeJIOBeKa. XHMMHS B CHUCTEME HayK. Tena W BellecTBa.
dusnuecKkre CBOWCTBA BEIIECTB. ATperaTHOE COCTOsiHHE BemiecTB. [oHsATHE O MeToAaxX MO3HAHUSA B XMUMHH.
UYuctele BemiecTBa 1 cMecu. CriocoObl pa3aeneHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHThl. CUMBOJIBI XUMHYECKUX AJIEMEHTOB. [IpoCThie U CIIOXKHBIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudaeckas (opmyna. BaaeHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH TOCTOSHCTBA COCTaBa
BemlectB. OTHOcUTENnbHas aroMHas Macca. OTHOCHTENbHAas MOJIEKYyJsgpHas Macca. MaccoBas J10s
XAMUYECKOI0 3JIEMEHTA B COSIUHEHNH.

KonmuuectBo BemectBa. Monb. MonsipHas macca. B3auMocBsi3p  KonMuecTBa, MacChl M 4HUCIa
CTPYKTYPHBIX €IUHUII BenlecTBa. Pacu€Trl Mo hopmynaM XUMUYECKUX COCTUHECHUMN.

dusnueckrue U XUMHUECKHUE SIBJICHUSI. XMMUYECKasl peakiusl U € MpU3HaKU. 3aKOH COXPAaHEHUSI MACChI
BEIIEeCTB. XUMHUYecKue ypaBHeHms. Kiaccudukanuss XUMHUYECKUX peakinuili (COCTUHEHUsI, Pa3JIOKEHUS,
3aMEIICHHS, OOMEHa).

Xumuueckuii IKCnepuUMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MmpaBuiamMu paboThl B Jaboparopuu U MpuéMamMu OOpaIIeHUs C
mabopaTOpHBIM O0OpPYAOBaHUEM, WM3yUe€HHWE M OMHCaHUE (PU3NYECKUX CBOMCTB OOpA3IOB HEOPTaHUYECKHX
BelleCcTB, HaOMOAeHNEe Pu3ndecKuXx (IJIaBJICHNE BOCKA, TaSHUE JIbJIa, PACTUPAHKE caxapa B CTYINKE, KUTIEHUE U
KOHJICHCAIIUsI BOJBI) M XUMHUYECKUX (TOpEHHE CBEYH, MPOKAITMBAHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE



Mella C KHUCIIOTOH) sBIEHWH, HAOJIOJEHHWE W ONHMCAHUE MPHU3HAKOB IPOTEKAHUS XHUMHUYECKHX peaKIui
(paznmoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPUIOM Oapusi, pa3liokKeHHE TUAPOKCUIA MEAH
(IT) mpu HarpeBaHuu, B3aMMOJIEHCTBHE keJe3a ¢ pacTBopoM coiu Meau (1), nzydenue cnocoOoB pazaeneHus
CMeceil: ¢ MOMOIIBI0 MarHura, (pUIbTpOBaHUE, BHIApUBAHUE, TUCTHIUISALUSA, XpomaTorpadus, NpoBeAcHUE
OYHMCTKH TIOBAPEHHOW COJIM, HAOJIOJCHNE U ONMUCAHUE PE3YyJIbTaTOB IPOBEIEHUS OIBITA, WIUTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MAaCChl, CO3JJaHUE MOJIETICH MOJIEKYJI (IIapOCTEPKHEBBIX ).

Bauneiimue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razos. CocraB Bo3znyxa. Kucimopony — anemeHT M mpoctoe BemecTtBo. Haxoxaenue
KHCJIOpOoAa B Tpupoje, (pU3MUecKue W XUMHUYECKHe CBOMCTBa (peakuuu ropenus). Oxkcuzsl. [IpumeneHue
kucnopona. CrocoObl MoydyeHus: KUCIopoia B JIabopaTOPUH U MPOMBIIIIIEHHOCTH. KpyroBopoT kucnopoza B
npupoje. O30H — aJuIoTpoITHAs MOAU(UKALINS KUCIOPOIa.

TemnoBoit 3ddekT XUMHUECKOH peakluu, TEPMOXUMHUYECKHE YpaBHEHHUS, 3K30- U HHAOTEPMUYECKUE
peakiuu. TOIUIMBO: yrojb M MeTaH. 3arpsi3HEHHE BO3yXa, YCWICHHWE MapHUKOBOTO 3(deKTa, pa3pylieHHe
030HOBOT'O CJIOSI.

Bomopon — osnmemeHT M mpocTtoe BemiecTBO. HaxokaeHwe Bojgopoga B mpupoae, (U3NYECKHe H
XUMHUYECKHE CBOICTBa, MPUMEHEHHE, CIIOCOObI nmony4yeHus. Kucinotsl u conu.

Mousipablii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM.

dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputens. PacTBopbl. HacklllleHHbIE M HEHACBIILICHHbBIE
pactBopbl. PacTBOprMOCTh BemiecTB B BoAe. MaccoBasi J0Js BEHIECTBA B PacTBOpPE. XHMMHUYECKHE CBOMCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpoB B NIpHUpPOAE U B JKU3HU 4YesnoBeka. KpyroBopoT BOJbI B INPHUPOJE.
3arpsi3HeHue NpupoJHbIX Boa. OXpaHa U OYHMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neopranndeckux coenuHeHuil. Okcuapl. Knaccudukanusi okcuaoB: coieoOpasyromine
(ocHOBHBIC, KHCIIOTHBIE, aM(OTEepHBbIC) M HecojeoOpasywmue. Homenknarypa okcumoB. Dusmueckue u
XUMHUYECKHE CBOMCTBA OKCUIOB. [lonyyeHue okcuaos.

OcHoBanwms. Knaccudukanus OCHOBaHWH: WIEJIOYM W HEpPAcTBOPHMBIC OCHOBaHUWS. HomeHkaTypa
ocHoBaHMI. Du3nyecKkue 1 XMMUYECKHE CBOMCTBA OCHOBaHUU. [loiryueHre ocCHOBaHUI.

Kucnotsl. Kiaccupukauus kucnor. Homenkiatypa kucnor. ®dusznueckue M XUMHUYECKHE CBOMCTBA
kucnot. Pan akrusHoctu metaiuioB H. H. bekerosa. [lomyyenue Kucmior.

Conu. Homenkunarypa coneil. @u3nueckrue u XuMudeckue cpoictsa coseil. [lonydyenue coneit.

I'eneTnueckas cBsI3b MEXKYy KJIaCCAMH HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuii Ikcnepumenm:

KayeCTBEHHOE OIpeJIelIeHNe COAeP KaHus KUCIIOpOo/ia B BO3/1yXe, OJyYeHUe, cCOOMpaHue, pacrio3HaBaHue
U W3y4YEHHE CBOMCTB KHCJIOpOJa, HAOJIOJIEHUE B3aMMOJCHCTBUS BEUIECTB C KHCIOPOJOM U YCIOBHUSA
BO3HUKHOBEHUS U TNPEKpaLIeHUs TopeHus (mokapa), 0O3HaKOMJIEHHE ¢ 00pa3lamMM OKCHIOB M ONMHCAHUE UX
CBOWCTB, TOJIy4€HHE, COOMpaHNe, PaclO3HABAaHUE U M3YYCHHE CBOMCTB BOJIOPOJa (TOPEHUE), B3aUMOCHCTBIE
Bojoposia ¢ okcuaom meau (II) (BO3MOXKHO HCHOJIB30BAHWE BHJIEOMATEpUANIOB), HaOroAeHHE 00pa3loB
BEUIECTB KOJMYECTBOM | MOJb, HCCIeIoBaHWE OCOOEHHOCTEW pPACTBOPEHMsI BELIECTB C pa3IMYHOU
PacTBOPUMOCTBIO, NPUTOTOBIIEHUE PACTBOPOB C OIPENEIEHHON MAacCOBOW JOJIEW PacCTBOPEHHOTO BEILECTBA,
B3alMO/ICICTBUE BOJIbI C METAJUIAMM (HATPUEM M KalblieM) (BO3MOXKHO MCIIOJIb30BaHUE BHUJECOMATEPHUAIIOB),
ucclieloBaHle 00pa3I[0B HEOPraHWYECKUX BEIECTB PA3IMUYHBIX KJIaCCOB, HAOIOJEHHE M3MEHEHMs OKPACKU
WHIMKAaTOPOB B PACTBOpAaxX KUCJIOT W LIeslouel, u3ydyeHue B3aumojeiictBus okcuaa menu (II) ¢ pactBopom
CEpHOI KHUCIIOTBI, KHCJIOT C METAJUIAMM, PEaKUUN HEUTpanu3aluu, MOJy4eHHE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHHE OJHOTO MeTajula APYIMM M3 PAcTBOpPA COJM, PEUICHHE SKCIIEPUMEHTAJIBHBIX 3a7a4 MO TeMe
«BaxHelinme Ki1accbl HEOPraHUYECKUX COETUHEHUI.

Ilepuoanueckuit 3axkoH u Ilepuoanuyeckas cucrema xumudeckux jiemenros JI. M. Menaeneesa.
Crpoenne atoMoB. XuMnueckas cBi3b. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHBIC PEaKINHU

[lepBble MONBITKN KJIACCU(PUKALIUU XUMHUECKUX 3J1eMEHTOB. [IoHATHE O rpymnmax CXOAHBIX 3JIEMEHTOB
(IIesouHble M IIETOYHO3EMENIbHBIE METalIbl, TaJore€Hbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pa3yroT
am¢oTepHbIe OKCUIBI U TUAPOKCUIBL.

Ilepnonnueckuin 3axoH. Ilepuoamueckas cucreMa xumudeckux »dieMeHToB [[. M. Menneneesa.
Koportkonepuoanast u ninuHHONEeproaHas ¢opmel [lepuonndeckoil cucteMbl XxuMudeckux siementoB . .
Menpeneesa. Ileproasl u rpynnsl. @U3HUECKUl CMBICH TOPSAKOBOTO HOMEpa, HOMEPOB MEPHOJA U TPYIIIBI
JJIEMEHTA.



Crpoenne aromoB. CoctaB aTOMHBIX saep. M3otombl. DnekTpoHbl. CTpOEHUE INEKTPOHHBIX 000JI0YeK
aToMOB TiepBbIX 20 xumuueckux 3nnemeHToB [lepuomunueckoit cucremsl JI. 1. MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 110 €r0 MoJjoxeHuto B [lepuoaunueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paadyca AarOMOB XUMHUYECKHX DJIEMEHTOB, METAUIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U NEPUOIaM.

3nauenue [lepuoguyeckoro 3akona u Ilepuoanueckoil CUCTEMbI XUMUYECKHUX AJIEMEHTOB JJIsi Pa3BUTHS
Hayku U npaktuku. J[. . MenzeneeB — y4€Hbli U IpayKJaHUH.

Xumuyeckass cBs3b. KoBajieHTHas (MOJisipHass M HEMOJIApHAsl) CBA3b. IEKTPOOTPULIATEIBHOCTh
XUMHUYECKUX AJIeMEHTOB. lOHHas CBS3b.

Crenenb oxucneHus. OKHUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. IIponeccel oxucineHus u
BOCCTAHOBJIEHMsI. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

u3yuyeHue oOpa3loB BEUIECTB METAIOB M HEMETAJIOB, B3aMMOACWCTBHE THUIPOKCHAA LHMHKA C
pacTBOpaMM KHCJIOT W IIEJIOYEH, IPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX peaKluil (TOpEeHUE, peakliuu pa3ioKeHUs, COSTUHEHMS).

Meosicnpeomemmnuwie ceazu

Peanuzanusi MeXIpeIMETHBIX CBsI3€d INpU M3YYEHMM XMMHMM B 8 KJacce OCYILECTBISETCS 4Yepes3
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUIS
OTJENbHBIX NIPEJIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmue ecTecTBEeHHO-HAYYHbIE MOHATHUS: HAay4dHbIH (akT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAlU3, CUHTES,
Kiaccu(uKanus, NepuoANIHOCTh, HAOIIOIEHUE, SKCIIEPUMEHT, MOACTUPOBAHNE, H3MEPEHHE, MOICIIb, SBIICHHE.

®usuka: Marepusi, aTroM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIWJ, H30TOMNbl, PAJIUOAKTHUBHOCTD,
MOJIEKYJIa, JIEKTPUUECKUM 3apsijl, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, ra3, (pusndeckue
BEJIMYUHBI, €IMHULIBI U3MEPEHUs1, KOCMOC, TUIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpacdus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJE3HbIE UCKOMAeMble, TOIUIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YecKasi peakius

[lepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux snemeHToB . . Menneneea. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMM CBOMCTB XMMHYECKUX DSJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kauf,
KaJIblIUsl M HX COEIMHEHHI B COOTBETCTBUU C IOJOKEHHMEM »3JIeMEHTOB B I[lepmonuueckoid cucreme u
CTPOEHHEM HX aTOMOB.

Crpoenue BemniecTBa: BUJIbI XWMHUYECKOW CBSI3U. THUMBl KPUCTAUIMYECKUX PEHIETOK, 3aBUCUMOCTH
CBOMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEIIETKN U BUJIa XMMUYECKOM CBSI3H.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XWMHUYECKHE CBOICTBA BEIIECTB,
OTHOCAIIUXCS K Pa3IMYHBIM KJAacCaM HEOPTraHWYECKUX COCIMHEHUM, TeHETHYeCKas CBS3h HEOPraHMYECKUX
BEILIECTB.

Knaccudukanus XuMruaecKux peakiiuii o pa3InuHbIM MPU3HAKaM (110 YHUCITY M COCTaBY YYaCTBYIOIIUX B
pEaKIuy BEIIeCTB, M0 TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENEeHEeH OKUCICHUS XUMUYECKUX AJIEMEHTOB, IO
0o0paTUMOCTH, IO YYacCTHIO KaTajuu3aTopa). OJK30- U DHIOTEPMHYECKHE PEAKIUU, TEPMOXHUMHYECKUE
yYpaBHEHUSI.

[Tonste o ckopocTu XHUMHYECKOW peaknuu. [ToHsTHE 00 OOpaTUMBIX W HEOOPATUMBIX XHMHYECKUX
peakuusax. [loHsTHE 0 TOMOTEHHBIX U TeTepOreHHbIX peakuusx. [lonsTue o karanuze. [loHsTue 0 XuMuyeckom
paBHOBecuH. DaKTOpbI, BIUAIOIIME HA CKOPOCTh XHMHUYECKOH peaklMd U TIOJOKEHUE XHMHUYECKOTrO
paBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, JIEKTPOHHBIN OalaHC OKUCINTENbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBleHHE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMM C MUCIOJIb30BAHUEM METO]Ia
AJIEKTPOHHOTO OajaHca.

Teopus >IEKTPONIUTUUECKONW TUCCOIMUALMU. ODJIEKTPOIUTHI U HEIIEKTPOJUThl. KaTHOHBI, aHHUOHBI.
MexaHu3M AWCCOLMAIMKM BEHIECTB C Pa3IWYHBIMH BUJIAMU XUMHUUYECKOW CBsi3H. CTEneHb IHUCCOIUAIUU.
CunbHbIe U cradble EKTPOIUTHIL.

Peakuuu nonHOro o6mMeHa. YcnoBHsl MPOTEKaHUSI peakUii HOHHOrO OOMEHa, MOJIHbIE U COKpallEHHbIE
WOHHBIE ypaBHEHUs peakiuil. CBoOWcTBa KHCIOT, OCHOBaHHM M COJIeH B CBETE IMPEACTaBICHHA 00
ANEKTpoNIUTHYECKON qucconmanui. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O ruapoau3e comeil.



Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BELIECTB — METaUIOB U
HeMeTaIIoB (TpaduTa U anMasa), CII0KHBIX BEIIECTB (XJIOpUAa HATPHs), UCCIICJOBAHHIE 3aBUCIMOCTH CKOPOCTH
XUMHUYECKON peaklyuu OT BO3JIEHCTBUS pa3lUYHbIX (PaKTOPOB, UCCIEAOBAHUE JIEKTPOIPOBOAHOCTH PACTBOPOB
BELIECTB, IIpOLEcCa JUCCOLMALMU KUCIIOT, IIeJIoUel U coJiel (BO3MOXKHO HMCIIOJIb30BaHUE BUJEO MaTEpUAIOB),
MIPOBEJICHUE OIBITOB, WUIIOCTPUPYIONIMX IPU3HAKUA IMPOTEKAHUS peakuuid MOHHOro obmeHa (oOpa3oBaHHe
ocaJKa, BBIJCIIEHHE Ta3a, OOpa30oBaHME BOJBI), OIBITOB, WIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (TopeHue, peakiiuy pa3aoKeHus, COCAMHEHUS ), pacliO3HaBaHUE HEOPTaHUYECKUX
BELIECTB C [TOMOLIbIO0 KAUECTBEHHBIX PEAKLIUN HA MOHBI, PELLIEHUE SKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJibl M MX coeJHHEHUSA

OOm1ast xapakTepucTuKa rajgoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTETICHU OKUCIICHHS.
Crpoenue 1 Qu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — rajloreHoB. XMMHUYECKHUE CBOMCTBA Ha MIPUMeEpe XJIopa
(B3auMozielicTBUE ¢ METAJUIAaMU, HEMETaJlIaMu, LiesioyaMu). XiopoBogopo. CosisiHas KHCI0Ta, XUMHUYECKHE
CBOICTBa, MOJyueHue, puMeHenue. JlelicTBrue Xjopa U XJOPOBOJOPO/Ia Ha OpraHu3M udejoBeka. Bakueiiiue
XJIOPUJIBI U UX HAXOXAECHHUE B IPUPOJIE.

OO6mas xapakrepuctuka 37JeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpPHBIC
crerieHn okucieHus. CrpoeHne W (pu3MUECKHe CBOWCTBA MPOCTHIX BEHIECTB — KHCIOPOAA U CEpBHI.
AnnotponHeie MoAU(UKAIIMKM KHUCIOpOJa M cepbl. XUMHUYECKHe CBoicTBa cepbl. CepoBOAOPOJ, CTpPOEHUE,
¢usnveckne M XUMHUYECKHe cBoicTBa. OKCHIBI CEpbl KaK MPEJICTaBUTENM KHUCIOTHBIX OKCHIOB. CepHas
KHCIIOTa, (hU3HUeCKUe U XUMUYECKHE CBOMCTBA (0OIIHe KaK MPeICTaBUTENs Kiacca KUCIOT U celupudecKue).
XUMHUYECKUE pEeaKlUM, JIekKalllue B OCHOBE IPOMBIIUIEHHOIO CIoco0a IOJIy4€HUS CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoii KUCIOTHL. COMM CEpHOM KUCIOTHI, KaueCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
cepbl U €€ COoeIMHEHUIl B mIpupojie. XUMUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpelbl COEIMHEHUSMHU CEphbl
(KUCIOTHBIE JOXIH, 3arpsI3HEHIE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILICHUSI.

OOmast xapakTepucThUKa d1eMeHTOB VA-rpynnbsl. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHBIC
CTETeHU OKUCICHMs. A30T, pacpoCTpaHeHue B mpupoje, Guznueckue u XuMUYeckue cBoiictBa. Kpyrosopor
a3oTra B NpHpoJe. AMMHAK, e€ro (HU3NYECKHe M XMMHUYECKHE CBOWCTBA, MOJydeHHe u npumeHenue. Comnu
aMMOHUS, UX PU3NYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHrne. KauecTBeHHast peakilis Ha HOHbI aMMOHHSIL.
A3oTHas KuCloTa, €€ MoylydeHue, PU3NYECKue U XMMHUYECKUE CBOMCTBA (0OLIME Kak MpeACTaBUTENs Kiacca
KHCIoT u crneuuduueckue). lcnonp3oBaHME HUTPATOB U COJNEH aMMOHHUS B KayeCTBE MMHEPATbHBIX
ynoOpeHui. XUMHYECKOE 3arps3HEHUE OKpPYXKAIoUeH Cpeabl COSAMHEHUSMU a30Ta (KUCIOTHBIE O],
3arps3HEHUE BO3AyXa, NOYBBl U BOJ0EMOB). Docdop, amtoTponHsie Moaudukanuu ocdopa, Gusnueckue u
xumuueckue cpoiictBa. Okcun docdopa (V) u gochopnas kucinora, puznyeckne U XUMUUYECKHE CBOMCTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B KauecTBe MUHEPAIBHBIX YA0OPEHHH.

O6mrast xapaktepuctuka d31eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHBIC
CTENEHN OKHCIEeHMA. YTJIEepoJ, alJOTPONHbIe MOIU(UKAIMM, PaclpoCTpaHEHHE B NpUpoje, (pu3ndecKue U
XuUMHUYecKue cBorictBa. Axcopouusi. KpyroBopot yriepona B npuponae. OKCUIbl yrieponaa, ux (Gpusndeckue u
XMMHUYECKHE CBOMCTBA, JEHCTBHE HA KUBBIE OpPraHU3MBbI, IIOJIYYEHHE U IPUMEHEHHE. ODKOJOTHYECKHE
po0JieMbl, CBsi3aHHBIE C OKcHaoM yriaepoja (IV), runoresa rimodanbHOro MOTETUICHUS KIMMaTa, MapHUKOBBIN
3¢ dexT. YronbHas KUCIOTa U e€ Colu, UX (pu3nyeckre u XMMUYECKHe CBOMCTBA, MOJyYeHHE U MPUMEHEHHUE.
KauectBennast peaknust Ha KapOoHaT-uoHbL. Mcmonb3oBaHue KapOOHAaTOB B OBITY, MEIWLMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHayasbHbIE MOHATHS 00 OpPraHMYECKHUX BEIIECTBAX KaK O COEJUHEHMSX yriepoja (MeTaH, 3TaH,
STWIEH, alleTUJIEH, 3TaHOJ, INIMIEPUH, YKCyCHas KHUCIO0Ta). IIpupoaHbple MCTOYHMKHU YIIIEBOAOPOJIOB (YroJib,
MPUPOHBII a3, HeTh), IPOAYKTHI UX MepepadoTku (O€H3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [ToHsTHE
0 OHONIOTMYECKM BaKHBIX BEIIECTBAX: JXHMpax, OeNKax, YriaeBoJaX — M HUX pOJM B JKM3HHM YEJIOBEKa.
MatepuanbHOe €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COAMHEHUH.

Kpemuuii, ero ¢pusnueckue 1 XUMHUECKUE CBOMCTBA, MoMyyeHue u npuMeHeHne. CoelMHeHHs] KpeMHHUs
B mpuposae. O6mue npenacraBienus o6 okcuae kpemHus (IV) u kpemuueBoil kucnore. CHIMKAThI, HUX
UCMOJb30BaHUE B OBITY, B MPOMBIIIICHHOCTU. BaxkHeline cTpouTenbHble MaTepHalibl: KepaMHuKa, CTEKIIO,
LeMeHT, OeToH, jxene300eToH. IIpobrmembl 0Oe30MacHOr0 MCHOJIb30BAaHUSI CTPOUTENBHBIX MaTepUaoB B
ITOBCEIHEBHOM JKM3HHU.

Xumuueckuii IKcnepumenm:

n3yueHne o0pa3lioB HEOPraHMYECKUX BEIECTB, CBOMCTB COJISIHOM KHMCIIOTHI, IPOBEJCHUE KaueCTBEHHBIX
peakuuil Ha XJIOPUA-UOHBI M HAOJ0/IEHNE MPU3HAKOB MX MPOTEKaHUSs, OMbITHI, OTpa)karoue Gusndeckue u



XMMHMUYECKHE CBOMCTBA TaJOT€HOB M MX COCIMHEHUN (BO3MOXKHO HCIIOJIB30BAHME BMJIEOMATEPHAIIOB),
03HAaKOMJICHHE C 00pa3IiamMu XJOpUI0B (TAJIOTCHUIOB), O3HAKOMJICHUE ¢ 00pa3liaMu Cepbl M €€ COCTUHECHUSIMHU
(BO3MOXKHO HCITIOJIb30BaHKME BUAECOMATEPHAJIOB), HAOIIOAEHHE Mpoliecca 00yrIMBaHUS caxapa MoJ IeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHON KHUCJIOTHI, M3yYE€HHWE XHMHYECKHUX CBOWCTB pa30aBICHHOW CEPHOM KHCIIOTHI,
MIPOBE/ICHUE KAaUeCTBEHHOHN peakluy Ha cylb(haT-uoH U HaOII0IeHUe TpU3HaKa e€ MPOTEeKaHus, 03HAKOMIICHHE
c (QusumueckuMH CBOMCTBaMHU a3oTa, ¢ochopa U UX COEIUHEHHH (BO3ZMOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), 00pa3liaMu a30THHIX M (POchOPHBIX YA0OpEeHHU, TOTydeHHEe, COOMpaHue, paclio3HaBaHUE U
M3Yy4YE€HHE CBOMCTB aMMHaKa, IPOBEJCHHE KaueCTBEHHBIX PEaKuii Ha HOH aMMOHHUS U Goc]aT-uoH U U3yuyeHue
IIPU3HAKOB WX IPOTEKaHHUs, B3aUMOJICHCTBUE KOHLEHTPUPOBAHHON a30THOW KHUCJIOTHI C MEAbIO (BO3MOYKHO
UCIIOJIb30BaHNE BHUIEOMATEPUATIOB), H3YYEHHE MoOJelel KpUCTANIMYeCKUX pemeEToK ainMasa, rpadura,
¢bymiepeHa, 03HAKOMJIGHHE C IPOLIECCOM aACOPOIMM PAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, paclio3HaBaHUE U U3YUYEHHE CBOMCTB YIJIEKHCIIOTO rasa,
MPOBE/ICHNE Ka4eCTBEHHBIX PEaKlUil Ha KapOOHAT M CHJIMKAT-HOHBI U M3y4YEHHUE MPU3HAKOB UX MPOTEKaHUS,
03HAKOMJICHHE C MPOAYKLIHMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHNE SKCIEPUMEHTAIIBHBIX 3aJa4 110 TEME
«BaxxHeunme HeMeTaJUTbl U UX COEAUHEHHUS.

MeTaJuibl M UX COeIMHEHUS

OOmast xapakTepUCTUKA XWMHYECKHUX DJJIEMEHTOB — METAJIOB HA OCHOBAHMUM HUX IIOJIOKCHHUS B
[lepuonnueckoir cucrteme xumuueckux snemeHToB [[. WM. MenaeneeBa um crpoeHuss atomoB. CtpoeHue
MeTaJIoB. MeTaiueckasl CBS3b M METallIMdecKas KpUCTauinyeckas pemérka. DIEeKTPOXUMHUUECKUH psif
HampsbkeHud MertaiioB. dusnyeckre W XMMUYECKHE CBOMCTBa MeTauioB. OOImiue crnocoObl MOTYYeHHS
MeTayioB. [loHSATHE O KOPpPO3MM METayIOB, OCHOBHBIE CHOCOOBI 3alIMTHI UX OT KOoppo3uu. CruiaBbl (CTalb,
YYyT'yH, JIOPaTIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH.

[[lenoynble MeTauibl: TOJNOKEeHWE B Ilepuogmyeckoil cucremMe XuUMHUYECKHMX diemeHToB [l H.
MenzeneeBa, CTpOE€HHE UX aTOMOB, HaxoXxAeHUe B mpuponae. Puznyueckue W XUMHUYECKHE CBOWCTBa (Ha
npuMepe HaTpus U Kanusi). OKCuabl M TUAPOKCUABI HATpUs U Kaius. [IpuMeHeHre 1menoYyHbIX METaIOB U UX
COETUHEHUH.

[[lenoyHO3EMENBHBIE METAIIBI MAarHUM U KAJIBIUI: MOJIOkEHHE B [lepruoanyeckoi cucTeMe XUMUYECKUX
sanemeHToB Jl. . MenneneeBa, cTpoeHHE UX aTOMOB, HaxokJeHue B npupone. dusmdyeckne u XUMHUECKUE
CBOMCTBAa MarHus U Kanblius. BaxHeine coeguHeHns Kaablus (OKCUA, TUAPOKCHU, coiu). JKECTKOCTh BOJIbI
U CIIOCOOBI €€ yCTpaHEHUSI.

Amromunuii: nonoxkenue B Ilepuonnueckoit cucreme xumuueckux snemeHToB [[. M. MeHnneneena,
CTPOEHHE aTOMa, HaxOoXJeHue B npupoje. Pu3nueckue U XMMHUYECKHE CBOWCTBA aTIOMHHMA. AMQOTEpHBIE
CBOMCTBa OKCHJA U THAPOKCUIA aTFOMUHUS.

XKeneso: nonoxxenue B Ilepuoanueckoit cucreme xumudeckux anemeHTos . 1. MenneneeBa, ctpoeHue
aToMa, HaxoKJeHue B npupojae. Ousnueckre U XUMUYECKUe CBONCTBA kene3a. OKCUabl, TUAPOKCUIBI U CONIU
xene3a (II) u sxenesa (III), ux cocras, CBOMCTBA U MOIyYCHHUE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHHE ¢ 00pa3liaMy METaJIOB U CIUIABOB, X (PU3MUECKUMH CBOMCTBaMU, U3yUYE€HHUE PE3YIbTAaTOB
KOpPpO3UU METaJIOB (BO3MOYKHO HCIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOEHHOCTEN B3aUMOJIEHCTBUS OKCHIA
KaJbIMs U HATPHUsS C BOAOHM (BO3MOXKHO MCIIOJIb30BaHHE BHUIEOMATEPHAJIOB), HCCIEIOBAaHUE CBOWCTB KECTKOM
BOJIbI, IIpOLIECcCa TOPEHMsI Kejie3a B KUCIOopoJe (BO3MOXKHO HCIOJIb30BAaHUE BMJIEOMATEPHANIOB), MPU3HAKOB
POTeKaHMUs KAaueCTBEHHBIX PEAaKLUH Ha MOHBI: MarHus, Kalblius, aJIOMHHMA, IMHKa, xene3a (II) u xenesa
(III), memu (II), nHaGmrogeHre W OMUCAHUE MPOIECCOB OKPAIIMBAHUS IJIAMEHHM HOHAMU HATpHsl, Kalusi U
KaJbIMs (BO3MOYKHO MCIIOJIb30BAaHME BHJICOMATEPUANIOB), UCCIIEIOBAaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
QITIOMHUHMS U THJIPOKCHJIA IIMHKA, pElIeHHEe SKCIIEPUMEHTaIbHBIX 33/a4 Mo TeMe «BaxxHeille MeTamibl U ux
COEIUHEHUS.

XuMus M OKpyKamoLmas cpeaa

BemectBa 1 marepuasbl B IIOBCEHEBHOM XM3HU YEJIOBEKAa. be3omacHOe MCIONb30BaHHME BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [IepBas moMoIib Mpy XUMUYECKUX 05KOTaX U OTPaBICHUSX.

XHUMHYECKOE 3arpsA3HEHHE OKpYXKAIOIIEeH cpepl (MpeaenpHas IOIMYCTUMas KOHLEHTPAlMs BEIIECTB,
nanee — [1J1K). Poib XxuMuu B pelieHHH 3KOJI0THYECKUX Mpooiem.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3LoB MaTepuayioB (CTEKIIO, CIIJIaBbl METAIJIOB, TOJIMMEPHBIE MaTepUabl).

Mesicnpeomemmunie céasu



Peanuzanus MeXIpeIMETHBIX CBs3ed NpU M3YYEHMM XMMHHM B 9 Kjacce OCYILECTBISETCS 4Yepes
MCIIOJIb30BaHNE KaK OOIIMX €CTCCTBCHHO-HAYYHBIX MOHATHH, TaK W MOHATHMU, SBJSIONUXCS CUCTEMHBIMHU JUIS
OTOCIIBHBIX HpeI[MCTOB eCTeCTBeHHO-Hay‘-IHOFO IIUKIJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC TOHSATHS: HAayYHBIH (hakT, THUIIOTE3a, 3aKOH, TECOPHs, aHAIIU3, CHUHTE3,
KHaCCI/ICI)I/IKaLII/ISI, HepI/IOI[I/I‘-IHOCTB, Ha6JIIOII€HI/Ie, BKCHepI/IMeHT, MOI[CJII/IpOBaHI/Ie, I/I3MepeHI/Ie, MOACIb, ABJICHUC,
MAPHUKOBBIN 3P PEKT, TEXHOJIOTHS, MAaTCPHAITBI.

®usuka: Marepus, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, H30TOIbI, PAaJIHMOAKTUBHOCTD,
MOJICKYJIa, JCKTPUYCCKHH 3apsj, MPOBOJHUKH, MOJIYINPOBOIHHUKH, TUIICKTPUKH, (DOTOIIEMEHT, BEILECTBO,
Teno, 00bEM, arperaTHOE COCTOSHUE BEIIECTBA, ra3, PacTBOP, PACTBOPHMOCTh, KPUCTAILTMYECKAs DPEMIETKa,
CIUTaBbl, (M3MYCCKHUE BCIIMYUHBI, CIUHUIBI H3MEPEHHUs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Comnne.

buonorus: ¢orocunres, ApixaHue, ornochepa, IKOCHCTEMa, MUHEPAIbHBIC YIOOPESHUS, MUKPOIJICMEHTHI,
MaKpOBHeMeHTbI, IIUTATCJIBbHBIC BCUICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIbl, TOPHBIC MOPOJBI, MOJIE3HbIC UCKOMAeMbIe, TOILUIHBO,
BOJIHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHNU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs JOCTUTAIOTCS B XOJIE
00y4YeHHs XMMHU B €IWHCTBE YU4E€OHOH M BOCIIMTATEIHLHOU AEATEIBHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMU
POCCUHCKMMH COLIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, MNPUHATBIMA B OOIIECTBE
[paBWIaMd W HOpPMaMHu IIOBEJIEHUS U CIOCOOCTBYIOT TIPOLIECCAM CaMOIIO3HAHUS, CAaMOpa3BUTUS U
COLIMATN3aIUU 00yJarOIINXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MMO3UTUBHBIX LEHHOCTHBIX OPUEHTALMM M pAaCUIMPEHHUE OIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTpHOTHYECKOT0 BOCTIUTAHHUA:

LIEHHOCTHOT'O OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, UCTOPHUYECKOMY M HAYYHOMY HAacleIulo,
MOHMMaHMsI 3HAUEHUs XHUMHYECKOM HAayKH B IKH3HM COBPEMEHHOIo OOIIecTBa, CIOCOOHOCTH BIAJETh
JIOCTOBEpHON MH(OpMaIMend 0 MepeaoBbIX JOCTHKEHUSIX U OTKPBITHUSX MHUPOBOM U OTEYECTBEHHOW XMMHH,
3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HaHUAX 00 yCTpOicTBE MHpa U 0OIIECTBA;

2) rpa:kIaHCKOr0 BOCTIUTAHUA:

IIPECTABICHUS] O COLMAJBHBIX HOpPMax M MpPaBHIaX MEXJIMYHOCTHBIX OTHOLIEHUM B KOJIJIEKTHUBE,
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO MOJIE3HOM, y4eOHOUCCIIEeI0BaTENbCKOM, TBOPUECKON M
APYTrUX BUAAX AEATENbHOCTH, FOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM AEATENBbHOCTU IPH BBINOJHEHUU
y4eOHBIX, TO3HABATENIbHBIX 33]a4, BBHIIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUM Y4E€OHBIX MPOEKTOB,
CTpeMJIEHHs] K B3aUMOIOHMMAHHUIO U B3aMMOIIOMOIIM B Ipoliecce 3TOH yuyeOHOM AeATeNbHOCTH, TOTOBHOCTU
OLICHHMBATh CBOE IMOBEJACHHUE U MOCTYNKH CBOMX TOBAPUIIEH C MO3MIIMK HPABCTBEHHBIX U NMPABOBBIX HOPM C
Y4ETOM OCO3HAHMSI ITOCJIEACTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHMS:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XMMHMUYECKONM pPEaKIUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKHM M COCTaBISIOIIME OCHOBY Ui TMOHHMMAaHUSl CYIIHOCTH Hay4YHOMH
KapTUHBI MUpPA, MIPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPO/IbI, B3aUMOCBS3AX YEJIOBEKA
C IPUPOAHON CPEAOH, O POJIM XMMHH B MIO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO3HaBaTeIbHbIE MOTHUBBI, HAalIPAaBJICHHbIE HA MOJYYEHUE HOBBIX 3HAHUI 10 XUMHUH, HEOOXOAUMBIE IS
OOBSICHEHUS] HaOJIIOIaeMBIX TPOIIECCOB M SIBJICHHUM, MO3HABaTeNbHOM, MH(POPMAIMOHHON M UYUTATENbCKOU
KYJIBTYpBI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIILHON pabOThl C yUeOHBIMHM TEKCTaMHU, CIIPAaBOYHOM JINTEpaTypoii,
JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTHUI;

UHTepeC K OOYy4YeHHI0 U T[03HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M  CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHOM W  HCCIAEAOBATENbCKOW  JEATEIBHOCTH, K OCO3HAaHHOMY  BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popmMupoBaHMSA KYJIbTYPHI 310POBbS:



OCO3HaHHE LIEHHOCTH )KU3HHU, OTBETCTBEHHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/I0POBBIH
o0pa3 JKHM3HM, OCO3HAHUE IIOCIEJACTBUII W HENPUSATHE BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS aJIKOTOJs,
HapKOTHKOB, KypEeHHs1), HEOOXOIUMOCTH COOJIOZCHNUS MTPaBUII OE30MaCHOCTH MPH OOPALICHUN ¢ XUMUYECKHUMHU
BEIIECTBAaMHU B OBITY U peaIbHOM JKU3HH,

S) TPy10BOT0 BOCIIUTAHUA:

UHTEpEC K MPAKTUYECKOMY H3Y4YEHHIO NMpodeccuil M TpyAa pa3IMyHOrO poJia, YBaXKEHHE K TPydy U
pe3yabTaTtaM TPYJOBOH JIESITEIHHOCTH, B TOM YUCIIE Ha OCHOBE MPUMEHEHHsI MIPEIMETHBIX 3HAHUN 0 XUMUH,
OCO3HAHHBIM BBIOOP HMHIUBUIYaIbHOW TPACKTOPHH MPOJOJDKEHUS 00pa3oBaHHA C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIOCOOHOCTHM K XHUMHH, OOIISCTBEHHBIX HWHTEPECOB U TOTPEOHOCTEH, YCIEIIHOM
npodeccuoHanbHOM NEATEeNbHOCTH U PAa3BUTHS HEOOXOIMMBIX YMEHHUH, TOTOBHOCTh aJalTHPOBATHCA B
npodeCcCHOHATIBLHOM cperie;

6) PK0JIOrHY€eCKOro BOCIINTAHUA:

HKOJIOTHYECKHU 11€JIecO00pa3HOe OTHOIIEHHE K MPUPOJAE KaK MCTOUYHUKY JKM3HU Ha 3emiie, OCHOBE eé
CYLIECTBOBAHMSI, TOHMMAaHNE [IEHHOCTH 3J0POBOT0 M 0€30MacHOro o0pasa >KU3HU, OTBETCTBEHHOE OTHOIICHUE
K COOCTBEHHOMY (DM3MUYECKOMY W TICHXMYECKOMY 3/I0POBBIO, OCO3HAHHME IICHHOCTU COOJIOACHUS IMpaBUII
0€301acHOro MOBEACHUS TPU PadOTE C BELIECTBAMH, a TAKXKE B CUTYAIUIX, YIPOXKAIOIMINUX 3J0POBbIO U JKU3HU
JTIIOJICH;

CHOCOOHOCTH MPUMEHSATH 3HAHUS, MTOJIy4aeMble PU U3YYECHUU XUMUH, [T pelIeHHs 3aa4, CBI3aHHBIX C
OKpYJKalollled IPUPOJHON CpEelOW, JUI IIOBBIIIEHUS YPOBHS 3KOJIOTMYECKOM KYJIbTYpBl, OCO3HAHMS
rII00aTBbHOrO XapakTepa SKOJIOTMYECKHX MpoOJieM M MyTed HMX pEeLIeHUS IMOCPEICTBOM METOJIOB XHMHUH,
HKOJIOTUYECKOTO MBIIUICHHUS, YMEHHS PYKOBOJICTBOBATHCS WM B II03HABATEIIbHOW, KOMMYHUKATUBHOW W
COLIMAJIbHOU MPAKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMeTHBIX Pe3yabTaTOB BBIACISIIOT 3HAYUMBIC U1l (DOPMUPOBAHUS MHUPOBO33PEHUS
oOIIeHayYHbIE TOHATHS (3aKOH, TEOpHs, NMPHUHIUI, THIOTE3a, (aKT, CUCTEMa, MPOIECC, SKCIEPHUMEHT MU
JpYyToe.), KOTOpbIe HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEAMETax M MO3BOJIAIOT HAa OCHOBE
3HaHUH W3 OSTUX MPEIMETOB (OPMHPOBATH TNPEACTABICHHWE O IEJIOCTHOW HAyYHOW KapTHHE MHUpa, |
yHHUBEpCalbHbIE YyueOHbIe JIeiCcTBUS (TMO3HABAaTEIbHbIE, KOMMYHHUKATHBHBIC, PETYJISTUBHBIE), KOTOpHIE
o0ecreunBarOT GOPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHMPOBAHUIO M OCYIIECTBICHUIO YIEOHON
NeSITEIbHOCTH.

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YUeOHbIe el CTBUSA

ba3oBble Jlornyeckue AeucTBHA:

YMEHHUSI MCTOJIB30BATh MPHUEMBI JIOTHUECKOTO MBINUICHUSI TPU OCBOSHHH 3HAHWMN: PACKPBIBATH CMBICI
XUMHAYECKUX MOHATUHM (BBIAETATh MX XapaKTepHble NPU3HAKH, YCTAaHABJIMBAaTh B3aWMOCBS3b C JAPYIMMHU
MOHATHUSIMH ), UCTIOJIB30BATh MOHATHS TSI OOBSICHEHHS OTJENBHBIX ()aKTOB W SIBICHUH, BRIOMPATh OCHOBAHUS H
KPUTEPUH Ul KIACCU(PUKAIMM XUMHUYECKUX BELIECTB M XUMHUYECKUX PpEaKIUif, yCTaHaBIMBAaTh MPUYMHHO-
CIIC/ICTBEHHBIC CBS3HM MEXAY OOBEKTAMH H3yYCHHs, CTPOUTH JIOTUYECKHE paCCYXIeHHs (WMHIYKTUBHBIC,
JIeTyKTUBHbIE, TI0 aHAJIOTHH), 1€1aTh BBIBO/IbI U 3aKIIIOUYEHUS;

YMEHHE MPUMEHATh B TIPOIIECCe MO3HAHMS TOHATHS (TIPEMETHBIE U METalpeMETHBIE), CHMBOJINYECKHE
(3HAKOBBIE) MOJIEIH, HCIIONIb3YEMbIE B XUMHH, TPE0OpPa30BbIBATh IMPOKO NMPUMEHSEMbIE B XUMUHU MOJIEIIbHBIE
MPEJICTAaBICHUS] — XMMHUUYECKUN 3HaK (CMMBOJI 3JIEMEHTa), XMMHUUYecKas (opMmyia U ypaBHEHHE XUMUYECKOU
peakiMM — TMpU pPEUIeHWH Yy4eOHO-NO3HABATENbHBIX 3aJad, C Y4ETOM OSTHUX MOJICNBHBIX MpPEACTaBICHUN
BBISIBIISITh M XapaKTEPU30BATh CYIICCTBEHHBIE NMPU3HAKKA HM3y9aeMbIX OOBEKTOB — XMMHYECKHX BEUIECTB
XUMHUYECKHX PEaKLUi, BBIABIATH O0IIME 3aKOHOMEPHOCTH, IPUIUHHO-CIIEICTBEHHBIE CBSI3M M IPOTUBOPEUHS B
M3Y4aeMbIX MPOLIECCaX U SBICHUSX.

ba3oBble uccienoBarebCKue AeHCTBHA:

YMEHHE UCMOJIb30BaTh MMOCTABIEHHBIE BOIIPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHMS, a TaKXKe B KaUueCTBE
OCHOBBI JIIs1 POPMUPOBAHUS TUIOTE3BI IO TPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKICHUM;

MpUOOpETEeHNE OMbITA MO MUIAHUPOBAHHIO, OPTaHU3AIMKM U MPOBEJIEHUIO0 YUEHUYECKUX IKCIEPUMEHTOB,
yMeHHe HalOJoJaTh 3a XOJ0M IpOIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €0 Pe3ynbTaT, (HOpMyIHPOBATH
0000IIEHNsT M BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO OMNbITA, MCCIEI0BAaHUS, COCTaBISATH OTYET O
NpojieTIaHHoi paborTe.

PabGora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, AHAJIM3UPOBATh U HMHTEPIPETHUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (hopMm
MPE/ICTAaBICHUS], MOJYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYyYHO-NOMYJISIpHAs JIUTEpaTypa XHWMHUYECKOTO



COJZiepKaHusl, CIpaBOYHBIE TMocoOus, pecypchl VHTepHETa), KPUTUYECKH OIICHMBATh MPOTHBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHUE TPUMEHSATH pa3IMyHble METOAbl M 3alpochl INpU TOMCKE U oTOOpe HHpoOpMaIMU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJs BBIIOJHEHHUS Y4YEOHBIX M II03HABAaTEIbHBIX 3aJay
OIpeNIeNIEHHOTO THIA, MPUOOpPETeHNe ONbITa B 00JACTH MCMOIb30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJEHUE KYJIbTYPOH aKTUBHOIO HCIOJIb30BAHMSA PA3JIMYHBIX IIOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpPATh ONTUMalbHYIO (OopMy MpeACTaBIeHHS WHGOPMAMM W WLIFOCTPHPOBATH
pelaeMble 3a/1a4y HECJIO0KHBIMU CXE€MaMH, InarpaMMaMu, IpyTuMu GopMaMu IrpapuKu U UX KOMOUHALUSMU;

YMEHHUE HCIIONB30BaTh M AHAIM3MPOBATH B TpOLECCe YU4eOHOH M HMCCIEI0BATEIbCKOW AEATEIbHOCTU
MHGOPMALIHIO O BIMSHUU IPOMBIIIJIEHHOCTH, CEJILCKOTO XO035ICTBA U TPAHCIOPTA HA COCTOSIHUE OKpY’Karollen
IIPUPOJIHOM CPEBbI.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

YMEHHUsI 33/1aBaTh BOIIPOCHI (B XoJ€ Auaiora M (Wiv) JUCKYCCHM) IO CYLIECTBY OOCYXIAeMON TEMBI,
(GbopMynMpOBaTh CBOU MPEAJIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEATIOKEHHOH 3a/1auu;

YMEHUsI MPEACTABIATh IIOJIyUEHHBIE pE3yJIbTaThl I103HABATEIbHONW JESATEIBHOCTM B YCTHBIX H
IIMCBMEHHBIX TEKCTax; JAeJlaTh IPE3CHTALUI0 PE3yJIbTaTOB BBINOJHEHUS XUMUYECKOIO JSKCIIEPUMEHTA
(;1abopaTopHOro OMbBITA, TAOOPATOPHON PAOOTHI IO UCCIICIOBAHUIO CBOWCTB BEIIECTB, YIEOHOTO MPOCKTA);

YMEHHUS Yy4eOHOro COTpyJHHYECTBA CO CBEpCTHMKAMHU B COBMECTHOW II03HABaTEeNbHOW U
UCCIIEIOBATENbCKOM JEATENIbHOCTH MPU PELICHNN BO3ZHUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOLIMX UHTEPECOB
U COINIacoBaHMA MO3ULUI (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMbI», KOOPAUHAIUS COBMECTHBIX
NEHCTBUM, ONpeiesieHne KPUTEPUEB 10 OLIEHKE KaueCTBA BHIIIOJHEHHON PabOThI U IpYTHeE).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE  CAMOCTOATEIbHO  ONpPENEesTh  LENu  JACSITENbHOCTH, IJIAHUPOBaTb,  OCYLLECTBIISTH,
KOHTPOJMPOBaTb M TPH HEOOXOJUMOCTH KOPPEKTUPOBaTh CBOK JIeATENBHOCTh, BBIOMpaTh Haubojee
3 deKTUBHBIE CHOCOOBI pEHICHUs YYeOHBIX M IMO3HABATEIBHBIX 33/1a4, CAMOCTOSTENIBHO COCTABISATH WM
KOPPEKTUPOBATh NPEUIOKEHHBIN aJTOPUTM JECHCTBUM MPU BBIIIOJHEHUH 33aJaHUM C Y4ETOM MOJIYYEHHs HOBBIX
3HaHUN 00 M3y4aeMbIX 00bEKTAaX — BEIIECTBAaX U PEaKLUsiX, OLEHUBATh COOTBETCTBUE MOIYYEHHOIO Pe3yIbTaTa
3asIBJICHHOM LI€JIM, YMEHHME UCIIOJIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIIOBUHU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pPE3yJIbTAaTOB IIO OCBOGHUIO 0053aTENILHOTO COJCpPXKAHUS, YCTAaHOBJIEHHOTO
MaHHOM (enepaibHOW pabouelt MporpaMMoil, BBIICISAIOT: OCBOCHHBIE OOYUYaIOIMIMMHKCS HAydHbIE 3HAHUS,
YMEHHUS M CIIOCOObI AeHCTBUM, crenuduueckue Ui MpeIMeTHol obnactu «XuMus», BUABI 1ESTETbHOCTH 110
MIOJIyYEHHUIO HOBOT'O 3HAHMSI, €r0 MHTEpPIpPETALUH, MPeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX U
HOBBIX CUTYalUsX.

K xonumy oOyueHus B 8 KJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)kaThb
Cc(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IMOHSITHI: aToM, MOJEKyJa, XMMHUYECKUN 3IIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMECh (OJHOpPOAHAs M HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEINIbHASI aTOMHAsi M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl A0S XMMHMUYECKOTO JJIEMEHTAa B COEAMHEHHUH, MOJIAPHBIA OO0BEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJIb, OJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCJIEHHS, XHMHYECKas peaKius,
KJIacCU(pUKaLUg peakUuil: peakluu COEIWHEHUS, pPEaKUHMM pa3joKEHUs, peaklUuy 3aMelIeHUs,
peakiuu oOMeHa, 9K30- U SHIOTEPMUYECKHUE pEaKIMH, TEIIOBOH >PQeKT peakuuu, sapo aToma,
ANEKTPOHHBIA CJOW aTroma, aToMHas OpOUTallb, pajuyC aTOMa, XUMHUYECKas CBS3b, MOJSpHAs U
HENoJIsIpHasi KOBAJEHTHAas CBS3b, MOHHAs CBsI3b, MOH, KAaTMOH, aHWOH, PAacTBOP, MaccoBas IO
BelecTBa (MMPOICHTHAs! KOHIIEHTPAITUs) B PaCTBOPE;

® MJUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHATHM U NPUMEHATH 3TU IOHATHUS INIPU
OINMCAaHUU BELIECTB U UX NPEBPALLEHUN;

® CIIOJIb30BAaTh XMMMYECKYI0 CHMBOJHMKY JUIsl COCTaBlieHHsI (OpMyJl BEIIECTB U ypaBHEHHIl
XUMHYECKUX PEAKIIUI;

e oOmpenensiTh BAJIEHTHOCTb ATOMOB JJIEMEHTOB B OHMHAPHBIX COEAMHEHUSX, CTENEHb OKHCICHMS
9JIEMEHTOB B OMHApHBIX COEJUHEHUSX, MPUHAIJICKHOCTh BEIIECTB K ONPENEIEHHOMY KIaccy
COeIUHEHUI 1o Qopmyiam, BUI XMUMHUYECKON CBSI3M (KOBaJIeHTHAasi U MOHHAs) B HEOPraHMYECKHUX
COEIMHEHUSX;



packpbiBaTh cMbica llepuonnueckoro 3akona [[. M. MenpneneeBa: NEMOHCTPUPOBATH IIOHUMAHHE
MIEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX IOJIOkKeHUs B [leproanueckon
CHUCTEME, 3aKOHOB COXPAHEHHs MAacCChl BEIIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO
yueHus, 3akoHa ABoraapo;

ONKCBHIBaTh M XapaKTepu3oBaTh TaOunuHyro Qopmy Ilepuoandeckoit cHUCTEMBl XUMHUYECKHX
9JIEMEHTOB: pa3jnyaTh MOHATUS «rJaBHasg noArpynna (A-rpynma)» u «nobounas noarpynna (b-
IpyIIma)», Majable U OOJbIINE MEPHOAbI, COOTHOCUTh O0O3HAYEHHUs, KOTOPblE MMEIOTCA B TaOIuIe
«IIepuognueckas cucrema xumuueckux odnemeHtoB J[. WM. MengeneeBay ¢  4YHUCIOBBIMHU
XapaKTEepUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsi spa, olliee 4ucio
AJIEKTPOHOB U PaclpeAeeHUE UX 10 AIEKTPOHHBIM CIIOSIM);

KJ1accu(UUUpPOBaTh XUMUYECKHUE 2JIEMEHThI, HEOPIraHWYECKHUE BELIECTBA, XUMHUECKUE PEeaKUUU (I10
YHCIIYy M COCTAaBY Y4aCTBYIOIIUX B PEAKLIUHU BEILECTB, IO TEINIOBOMY YPQEKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIKME XHWMHMUYECKHE CBOMCTBAa BEIIECTB pPa3IUYHBIX KIJIACCOB,
MIOATBEPK/asi ONMCAHHE INPUMEPAMU MOJIEKYJISPHBIX YpPaBHEHUI COOTBETCTBYIOIIUMX XHMHYECKUX
pEeaKInii;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KAauE€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
IIPOTEKAHNS XUMHUYECKUX MPEBPAIEHUN B Pa3JINYHBIX YCIOBUSX;

BBIUYHCIIATH OTHOCUTEIIBHYI0 MOJIEKYJSIDHYI0O M MOJISIPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XMMHUYECKOI0 3JIeMEHTa Mo (opMysie COEIUHEHHs, MAacCOBYIO JOJIO BEIIeCTBA B pacTBOpE,
IIPOBOAUTH PAcU€ThI [0 YPAaBHEHHIO XUMUYECKOMN peaKkuy;

IIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON AEATEIbHOCTH — aHAJIW3 U CUHTE3, CPaBHEHHUE,
0000111eHIEe, CUCTEMATU3ALUIO, KJIacCU(UKAIUIO, BBIABICHUE IPUUMHHO-CIIECACTBEHHBIX CBSI3€H — JUIs
W3Y4YEHUsI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKLIMN, €CTECTBEHHO-HAyYHbIE METOJbl MO3HAHUS —
HaOJI0IeHNe, U3MEPEHNE, MOJIETIMPOBAHUE, SKCIIEPUMEHT (peaJIbHbIN U MBICJICHHBII);

CJIEI0BaTh NpaBUiIaM MOJIb30BAHMSI XUMUYECKOU MOCYA0H U 1a00paTOPHBIM 000PYIOBAHUEM, @ TAKKE
IpaBWwiaM oOOpalleHusi C BEUIeCTBAaMM B COOTBETCTBUHM C MHCTPYKLUMSMH 110 BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKHUX ONBITOB IO TOJIYYEHHUIO M COOMpPAaHUIO Tra3000pa3HbIX BEILECTB
(BomOpoa M KUCIOpOJA), NPUTOTOBIEHHUIO PACTBOPOB C OINpEAENEHHOM MaccoBOM JoJeit
pacTBOPEHHOIO  BELECTBA, IUIAHUPOBATb W IPOBOJUTH XMMHMYECKHE DKCIEPUMEHTHI 110
pacrno3HaBaHUIO PaCTBOPOB ILIEJIOYEH M KUCIOT ¢ MOMOIIbI UHAUKATOPOB (JIAKMYC, (eHOI(TalIeHH,
METHJIOPAHXK U JIPYTHUE).

K xoHumy oOyueHus B 9 KJjacce mpeaMeTHbIE Pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJKHBI OTPa’KaTh
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMHUYECKUN JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTUOH, aHUOH, MPOCTOE BEILIECTBO, CIIOXKHOE BELIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKUCIICHHUS, XUMHUYECKasl PEaKkilusi, XUMUYECKasl CBSI3b, TEIUIOBOM 3P (EKT peakiuu, MoJb,
MOJISIDHBIA  00BEM, PACTBOP, DJIEKTPOJUTHI, HEIIEKTPOJUTHI, SJIEKTPOJIUTUUYECKAS] JTUCCOIUAIINA,
peaKiuyu HMOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOe paBHOBecHe, oOpaTHMble W HeoOpaTHMbIe
peaKurH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHN, OKUCIUTENIb, BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBJICHHE, aIOTPONHs, aM(OTEpHOCTh, XHMHUYECKas CBA3b (KOBaJleHTHas, WOHHas,
MeTaJUTHYecKas), KpUCTALTNYECKast peréTka, KOPPOo3usi METAUIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOU
peakuuu, npeaenbHo nonycrumas konueHntpanus 111K Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX TMOHATHN W MNPUMEHSATHh 3TH TOHATUSA TPU
ONMCaHUU BELIECTB U UX NPEBPALICHUN;

WCIIOh30BaTh XUMHUYECKYI0 CHMBOJUKY JUISI COCTaBiieHHsS (OpMys BEIIeCTB W YpaBHEHUU
XUMHYECKUX PEAKIIU;

ONPEACIISITH BAJIEHTHOCTD U CTEIIEHb OKUCIIEHUS XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOTO
COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMPEACNEHHOMY KIIACCy COSAMHEHHH 1o (opmyrnam, BUI
XUMUYECKOHN CBs3M (KOBAJICHTHAS, MOHHAS, METAJUIMUECKas) B HEOPTAHMUECKUX COCTUHEHUSX, 3apsi
MOHA 110 XUMUYECKOH opMyIie, XxapaKTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCTUHEHUH,
THUI KPUCTAITNYECKOMN PEIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMmbica [lepuonnueckoro 3akona J[. WM. MengeneeBa W JEMOHCTPUPOBATH €T0
MOHMMAaHMUEe: OMNHUCHIBaTh U XapaKTepu3oBaTh Tabmumunyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMUYECKUX DJIEMEHTOB: pa3inyaTh TOHATUS «TJIaBHasg moarpynmna (A-rpymma)y W «moOodYHas



noarpynna (b-rpymma)y», Manbie U O0JbIINE MTePUObI, COOTHOCUTH 0003HAYCHHSI, KOTOPHIC HMEIOTCS
B TEPUOJMYECKON TaONHIe, C YHCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUS aTOMOB XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsf sipa, 00IIee YHUCIIO0 AIEKTPOHOB U PACIPENCICHUE UX MO 3JIEKTPOHHBIM
CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COCIMHCHUU B
mpeieyax MaJbIX MePUOJIOB U TJIABHBIX MOATPYII C YIETOM CTPOCHHUS UX aTOMOB;

KJIaCCU(PUITUPOBATh XUMUYECKHUE AJIEMEHTBI, HEOPTaHUYECKHUE BEIECTBA, XMMUYECKHUE Peakiuu (1o
YUCITy W COCTaBYy YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, Mo HU3MEHEHHIO
CTEIICHEH OKUCICHUS XMMHUYECKUX 3JICMECHTOB);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIHME U CIICIIM(PUICCKAEC XUMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB, TMOJATBEPXKIas ONHUCAHWE TMPUMEPaMU  MOJEKYISIPHBIX H HWOHHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYCCKUX PEAKITUH;

COCTaBJISITh YPaBHEHHUSI AJICKTPOJUTHYECKON AMCCOLMAIMKM KHUCJIOT, IIEJIOYeH W COJICH, TOJIHBIE W
COKpaIEHHbIE YpAaBHEHHs pPEaKUWid HMOHHOTO OOMEHA, YPaBHEHHUS pPEaKIHid, MOATBEP>KIAIONINX
CYIIIECTBOBAHME TE€HETUYECKON CBSI3M MEXIY BEIIECTBAMH Pa3JIMUHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHUCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUI IMOCPEICTBOM COCTABIICHUS
ANIEKTPOHHOTO OallaHCa 3TUX PEaKIIUii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH IPOTEKAHUS
XUMHYECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBHUSX;

BBIYHCIISATh OTHOCUTCIIBHYIO MOJICKYJSIPHYIO M MOJSIPHYIO MacChl BEIIECTB, MAacCOBYIO JIOJIFO
XUMHYECKOTO 3JIeMeHTa 1o (opMysie COCIUHCHWS, MAacCOBYIO JIONIO BEIIECTBA B PacTBOpE,
MIPOBOAMTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM PeaKIuu;

COOJTFOIATh TpaBUiIa TIOJIB30BAHUS XUMUYECKON MTOCYAO0N U JIA0OPATOPHBIM 000PYIOBAHHEM, a TAKKE
MpaBwiia OOpalIeHHUs C BEIMIECTBAMH B COOTBETCTBUM C WHCTPYKIHMSIMH TI0 BBITIOJTHEHHIO
1a60PaTOPHBIX XUMUYECKHUX OMBITOB MO MOJIYUYEHUIO U COOMPAHHIO Ta3000pa3HbIX BELIECTB (aMMUaKa
U YTJIEKHUCIIOTO rasa);

MIPOBOJIUTH PEAKIIMH, MOATBEPIKIAIOIINE KAaYECTBEHHBI COCTaB Pa3JIMYHBIX BEIIECTB: PAaclO3HABAThH
OTIBITHBIM MYyTEM XJIOpUA-, OpOMU-, HOIUA-, KapOoHaT-, hocdar-, CUIUKAT-, Cynb(ar-, TUIPOKCU/I-
WOHBI, KATHOHBI aMMOHHUS W WMOHBI M3YYEHHBIX METAJIOB, MPHUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX
HEOPraHUYECKHX BEILECTB;

MIPUMEHSITh OCHOBHBIC OTCPAIlMU MBICIUTEIIBHON JEATeIbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE,
00001IIeHNe, CHCTeMAaTU3alluI0, BBIABICHUE MPUUYMHHO-CIEACTBEHHBIX CBsI3eH — IS HM3y4eHUS
CBOWCTB BEIIECTB M XMMHUECKHUX PEAKIUH, ECTECTBEHHO-HAYYHBIC METO/IBI TO3HAHUS — HAOJIO/ICHHE,
HU3MepeHue, MOJACTUPOBAaHNE, DKCIIEPUMEHT (PEaIbHbIN U MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
Ne | HamMeHoBaHMe pa3/iesiOB U TeM NPOrPaMMblI KosnunuectBo
4acoB
1.1 XuMmusi — BaxxHast 001aCTh €CTECTBO3HAHUS M MPAKTUYECKON JICATEIIbHOCTH YEIOBEKa 5
1.2 | BemecTBa 1 XUMHUYECKUE pEaKLIUU 15
2.1 Boznyx. Kucnopon. [Tonsitue 06 okcugax 6
2.2 Bonopoa. Ilonstue 0 KuCIIOTax U CONsIX 8
2.3 Boga. PactBopsl. [TonsiTue 00 0OcHOBaHMSX 5
2.4 | OcHOBHbBIE KJIaCChl HEOPTAHUYECKUX COEAMHEHUN 11
31 IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema XUMU4eCKuX 3ieMeHToB . 1. 7
MenpeneeBa. CtpoeHue aToma
3.2 Xumuueckas cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN 8
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68
9 KJIACC
KoimnuecTBo
e HaumeHnoBanue pa3aesioB M TeM IPOrpaMMBbl 4yacos
1.1 [ToBTOpEeHue 1 yriay6ieHne 3HaHUH OCHOBHBIX Pa3/ieNioB Kypca 8 Kiacca 5
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIM 4
1.3 DneKTponuTHYecKas Auccounanus. XMMUYECKUE Peakllii B pacTBOpax 8
2.1 OO61mas xapakTepucThKa XuMU4eckux aneMeHToB VIIA-rpynmsl. ["anorenst 4
2.2 OO6mas xapakTepucTuka XuMu4eckux aneMeHToB VIA-rpynmsl. Cepa u e€ coeAMHeHUsI 6
73 OO01mas xapakTepucTHKa XUMUYECKUX AJIeMEeHTOB VA-rpynmsl. A30T, pochop u ux 7
COETUHEHUS
24 OO01ast xapakTepuUCTUKa XUMUYECKHUX 1eMeHTOB [V A-rpynmsl. Yriaepoa u KpeMHUR U UX 3
COEIMHEHUS
3.1 OO6mue cBoicTBa METAIIIOB 4
3.2 Baxwnerime MeTauibl 1 UX COCIUHEHUS 16
4.1 BemiectBa u Matepuansl B )KM3HU YEJIOBEKA 3
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 66




KTII no xumum g 8 kiaacca

Ne Tema ypoka Jlara n3ydyenus
10 IIJIaHy (bakTuuecku

1 [Ipeamer xumun. Ponap XxumMuu B *KU3HU yesioBeka. Tena u BelecTa 02.09.25

2 [TonsiTue 0 MeTO/IaX MO3HAHUS B XUMUU 03.09.25

3 Hpa‘IFTI/I‘IeCKaH paborta Ne 1 «IIpaBuia paGoTsl B 1a00paTOpUH U 09.09.25
puéMBI 00paIeHUs ¢ Ta0OPATOPHBIM 000PYIOBAHUEM)

4 Uwncreie BemecTBa U cMec. CriocoObl pa3ielieHus: CMecei 10.09.25

5 [TpakTudeckas paborta Ne 2 «Pa3nenenue cmeceii (Ha mpumepe 16.09.25
OUYMCTKU MTOBAPEHHOM COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 17.09.25

7 XUMHUYECKHUE PIIEMEHTHI. 3HAKHU (CUMBOJIbI) XUMHUECKUX 3JIEMEHTOB 23.09.25

8 IIpocThie U CIOXKHBIE BENIECTBA 24.09.25

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 30.09.25

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XuMudeckas popmyia. 01.10.25
BajieHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB

11 OTtHocuTeIbHAsI ATOMHAsI U MOJIEKYJISIPHAsI MACChl 07.10.25

12 MaccoBast 10J11 XUMHUYECKOI'0 2JIEMEHTA B COEMHEHUH 08.10.25

13 KonuyectBo BemectBa. Monbs. MossipHas Macca 14.10.25

14 DU3NYECKUE U XUMUYECKHUE SABICHU. XUMUYECKask peaKIius 15.10.25

15 [Ipu3Haky U ycaoBUsl IPOTEKAHUSI XUMUYECKUX pPEeaKui 21.10.25

16 3aKOH COXpaHEHUsl MAaCChl BEUIECTB. XMMUYECKUE YPABHEHUS 22.10.25

17 Brraucnenus KOJIMYECTBA, MACChI BELIECTBA 110 YPABHEHUAM 73.10.25
XUMUYECKUX PEaKIui

18 Krnaccudukanus XHMHYECKUX peaKuii 05.11.25

19 M. B. JlomoHocoB — y‘iéHI:II\/JI-BHIII/IKJ'IOHGI[I/ICT. O60061eHne u 11.11.25
cucTeMaTu3anus 3HaHUi

20 KonTponbnas padota Nel mo Teme «BeriecTBa 1 XuMHUECKHE 12.11.25
peaKIum»

71 Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — sneMeHT u 18.11.25
npocToe Beniectso. O30H

2 du3nuecKue 1 XUMHUECKHE CBOMCTBA KUCIOpoAa (peakiuu 19.11.25
okucnenus, ropenue). [lonstue 06 okcugax

73 Cnioco0bI 1oTydeHus: KUCIIOpo/ia B 1abopaTopuu u 25 11.25
poMbIIUIEHHOCTH. [IpuMeHeHne kucnopoia

o4 TemnoBoit 3 pekT XuMUIECKON peaKIiu, MOHITHE O 26.11.25
TEPMOXMMHYECKOM YPaBHEHUHU, FK30- U SHJOTEPMUUYECKUX PEAKIIMIX

75 TomnuBo (He(dTh, Yroiab U MeTaH). 3arpsi3HeHre BO3yXa, CIIOCOOBI 02.12.25
€ro MpeA0TBPAIECHUS

26 [Tpaktuueckas padota Ne 3 1o TeMe «[Tonyuenue u cobupanmue 03.12.25
KHCJIOPOJIa, U3YYEHHE €r0 CBOMCTBY

27 Boxopon — anemeHT 1 npoctoe BewmecTso. Haxoxaenue B npupoje 09.12.25

28 dusnueckue ¥ XUMUIECKUE CBOMCTBA, IPUMEHEHUE BOJLOPOIA 10.12.25

29 IToHsATHE O KHCIIOTaX U COJISIX 16.12.25

30 Crioco6bI mostyueHust BOAOPOAA B 1a0OpaTopuu 17.12.25

31 [TpakTuaeckas pabota Ne 4 1o Teme «[Tonydenue u cobupanue 23.12.25
BOJIOPOJIa, U3YYEHHE €r0 CBOMCTBY

32 Moutsipabiii 00bE€M Ta30B. 3aK0H ABOTAIPO 24.12.25




Brraucnenus O6’béMa, KOJMYCCTBA BCUICCTBA I'a3a 110 €ro U3BECTHOMY

33 . 30.12.25
KOJIMYECTBY BEIIECTBA MK 00BEMY

34 BBI‘-II/ICJIGHI/I”}I 00BEMOB Ta30B 10 YPABHEHUIO PEAaKIIMU Ha OCHOBE 13.01.26
3aKOHa 00BEMHBIX OTHOIIEHU ra30B

35 dusnyeckre U XUMUYECKHUE CBOMCTBA BOJIEI 14.01.26

36 CocraB ocHoBaHui. [TonsiTne 06 MHAMKATOpax 20.01.26

37 Bopa kak pactBopurens. HachllieHHbIE 1 HEHACHIIIICHHBIE PACTBOPHI. 21.01.26
MaccoBas J10J1s1 BEIIECTBA B PaCTBOPE

38 HpaKTHq“eCKa;E pabota N:_) 5 o TeMe <<HprFOTOBJIeHI/Ie pacTBOpPOB C 27.01.26
ornpeaenéHHON MacCcOBOM JI0JI€il paCTBOPEHHOTO BEILIECTBAY

39 Kontposbnas padora No2 o teme «Kucmopoxa. Bogopoa. Boga» 28.01.26

40 Oxkcuppl: cocTaB, KiacCu(UKAIMs, HOMEHKIIATypa 03.02.26

A1 [TonyyeHue u XUMHYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 04.02.26
aM(OTEepHBIX OKCHJIOB

42 OcHOBaHHUsI: COCTaB, KiIacCH(pUKAIMs, HOMEHKJIaTypa 10.02.26

43 [lonyyeHue u XUMHUYECKUE CBOMCTBA OCHOBaHUM 11.02.26

44 Kucnotsl: coctas, knaccudukariysi, HOMEHKIATypa 17.02.26

45 [lonyyeHue u XMUMHUYECKHE CBOMCTBA KUCIIOT 18.02.26

46 Convn (cpenHue): HOMEHKIIATypa, CIIOCOOBI MOTYYECHHSI, XUMHUECKHE 24.02.26
CBOMCTBA

47 [TpakTuyeckas padora Ne 6. PemeHne sKkcriepuMeHTaIbHBIX 33134 110 25.00.26
TeMe «OCHOBHBIE KIIACChl HEOPTAHUYECKUX COSAMHEHUN»

48 ['eneTnyeckas CBA3b MEXIY KJIaCCAMH HEOPTAHMYECKUX COCUHEHUN 03.03.26

49 O00011IeHNE U CUCTEMATU3ALUs 3HAHUN 04.03.26

50 KonTponbnas padota Ne3 HOUI:'CMC "OCHOBHBIE KJIACCHI 10.03.26
HEOPTraHUYECKUX COCAMHEHUI

51 [TepBble MOMBITKY KIaCCU(PHUKAIIUN XUMUYECKUX deMeHTOB. [ToHsTHE 11.03.26
0 TPYIIAax CXOJHBIX AJIEMEHTOB

52 I13 u TICXD JI. . Menpaeneena 17.03.26

53 [Tepuoapl, TpyIIIbL, MOATPYIIIBI 18.03.26

54 Crtpoenue atomoB. CocTtaB aTOMHBIX sifiep. M30Tombl 24.03.26

55 Crpoenue DMEKTPOHHBIX 0007109€K aTOMOB AJIEMEHTOB 5 .03.26
ITepuoanueckoit cucremsl /. 1. MenneneeBa

56 XapaKTepI/ICTI/IKVa XUMHUYECKOTO 3JIEMEHTA I10 €r0 MOJIOXKEHUIO B 07.04.26
Ilepnonnueckoii cucreme /1. 1. Menneneena

57 3HaveHue Hepnonnqecxpro 3aKOHA /IS Pa3BUTHS HAYKU U TIPAKTUKH. 08.04.26
. . MenneneeB — y4€HBIN, NTEAaror U rpaXKJaHuH

58 HNonHas xumuyeckas CBs3b 14.04.26

59 OIEKTPOOTPULIATEIIBHOCTh ATOMOB XUMUYECKUX JIEMEHTOB 15.04.26

60 KoBajeHTHas HenoJisipHasi XUMUYeCKasi CBSI3b 21.04.26

61 0O000menune u cucreMarnzamus 3Haunii / BITP 22.04.26

62 CreneHb OKUCICHUS 28.04.26

63 OKHCIATETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 29.04.26

64 OKHCITUTENN U BOCCTAHOBUTENN 05.05.26

65 O6o06maromuii ypok 1mo teMe «CTpoeHre aToMa. XUMHYECKasi CBSI3b)» 06.05.26

66 O06o0menre 1 cucTeMaTr3alys 3HaHui 1Mo Kypcey "Xumus. 8 kimacc" 12.05.26

67 HroroBast KOHTpoJIbHAs paboTa 13.05.26

68 3aKTI0YUTEIBHBIN YPOK 10 Kypcy "Xumus. 8 kiacc" 20.05.26




KTII no xumum s 9 kiaacca

Ne Tema ypoka Jlata uzydyenus
} 10 TUIAHY bakTHYeCKH

1 [lepuoanueckuii 3axoH. [lepuoanueckas cucteMa XUMHYECKUX 02.09.25
anemeHToB 1. 1. Menaeneena

’ 3a§0HOMepHOCTI/I B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX 03.09.25
TPEX MEPHOIOB

3 Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUYEeCKUX BEIECTB 09.09.25

4 Buibl XMMUYECKOM CBSA3M M TUIIBI KPUCTAJUIMYECKUX PEHIETOK 10.09.25

5 O60061eHre u cucreMatusanus 3HaHui o teme «[loBTopenue u 16.09.25
yriayOJieHre 3HaHUH OCHOBHBIX Pa3/IesioB Kypca 8 Kiaccay T

6 Knaccudukanus XuMHUeCKUX peaklyid 0 pa3IMYHbIM IPU3HAKAM 17.09.25

7 IlonsATHE O CKOPOCTH XUMHUYECKOM peakiuu. IIoHsITHE O TOMOr€HHBIX U 23.09 25
reTepOreHHBIX PEeaKIIMIX

3 [Tonsitue o XHMHUECKOM PaBHOBECHH. @DakTOpHbl, BIUSIOUINE HA CKOPOCTh 24.09.25
XUMHUYECKON peaklMU U TOJI0KEHUE XUMUYECKOTO PaBHOBECHSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 30.09.25

10 Teopus anexkTpoauTHueckoit nuccormanuu. CuiabHbIE U cradbie 01.10.25
ANEKTPOJIUTHI

11 Wonnble ypaBHEeHUsI peakiuit 07.10.25

12 XUMHUYECKHE CBoﬁchBa KHUCJIOT U OCHOBaHUI B CBETE MPEICTABICHUI 00 08.10.25
ANEKTPOIIUTUYECKOM TUCCOLIUAIIUU

13 XuMudeckue CBoﬁchBa colleil B CBETE MpeACTaBICHUN 00 14.10.25
ANEKTPOIIUTUYECKON TUCCOLMALIUU

14 [TonsiTre o rugponuse conen 15.10.25

15 O06o0mIeHne U cucTeMaTU3aIus 3HAaHUH 21.10.25

16 Pemenne 3anad no reme «'maponusy 22.10.25

17 Pemenue 3anay no teme «l'uaponus» 28.10.25

13 OO011as XapakTepUCTUKA raJloreHOB. XMMHUECKHE CBOMCTBA Ha IIpUMeEpe 05.11.25
XJIo0pa

19 Xnoposogopon. ConsiHasg KMCI0Ta, XMMUYECKHE CBOMCTBA, OJIyUEHHE, 11.11.25
IIPUMEHEHUE

20 HpaKTI/I‘leCISaH p2160Ta Ne 1 o teme «IlonmydyeHne coysIHON KUCIIOTHI, 12.11.25
U3y4YeHHE €€ CBOMCTB»

71 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX peakLnid, €Clii OJIUH U3 18.11.25
peareHToB J1aH B U30bITKE

22 OOm1ast xapakTepucTHKa 31eMeHTOB VIA-rpymisl 19.11.25

73 AnnotpornHsle Moaudukanuu cepsl. Haxoxaenue cepsl u eé 25 11.25
COEAMHEHHI B IPUPOJie. XMMUUYECKHE CBOMCTBA CEPhI

24 CepoBojiopo/1, cTpoeHue, Gpu3nyecKue 1 XMUMHYeCKHe CBONCTBA 26.11.25

75 Oxcunsl cepol. CepHas KUCI0Ta, GU3NYECKUE U XUMUYECKHE CBONCTBA, 02.12.25
IIPUMEHEHNE
XUMHUYECKUE peaKIiy, Jexallue B OCHOBE MPOMBIIUIEHHOTO crioco0a

26 MOJYYEHUSI CEPHOM KUCIOThI. XMMUYECKOE 3arpsi3HEHNE OKPYKAIOIIEi 03.12.25
CpEeIbl COEIMHEHUSIMU CEPBI

27 Beluncnenre MacCOBOM T0JIM BBIXOZA MPOAYKTA PEAKIIUU 09.12.25

78 OOm1ast xapakTepUCTHKA 31€MEHTOB VA-rpynmnsl. A30T, 10.12.25
pacrnpocTpaHeHHUe B pUpoe, pusndeckre U XMMHUYECKHUe CBOMCTBa




AMMuak, ero puznyecKrue 1 XuMUYECKIe CBOMCTBA, MOTYYeHHUE U

29 16.12.25
MIPUMECHEHUE

30 HpaKTI/I:IeCKaSI pabota Ne 2 o teme «llonydyenne ammuaka, u3ydeHue 17.12.25
€ro CBOWCTB»

31 A30THas KUCJI0Ta, €€ (U3NIECKHEe U XMMHUYECKHE CBONCTBA 23.12.25
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS B KQUeCTBE MUHEPATbHBIX

32 ynoOpeHunii. XuMU4ecKoe 3arpsi3sHeHHEe OKpYKaroIIen cpebl 24.12.25
COEJTMHEHUSIMH a30Ta

33 dochop. Okcnn iboubopa (V) u pochopnas kucinora, hpusndecKkue u 30.12.25
XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE

34 Hcnonp3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHUH. 13.01.26
3arpsi3HeHue NpupoHOM cpebl pochaTtamu

35 Vrnvepoz[, pacnpocTpaHeHHE B IPUPOJE, pru3nueckue u XUMUYECKUe 14.01.26
CBOICTBa

36 Oxcunpl yriaepona, ux (pusnveckre U XMMUYECKHe CBOMCTRA. 20.01.26
DKOJIOTHYECKHUE MPOOJIeMBl, CBA3aHHBIE ¢ OKcuioM yriepozaa (IV)

37 YronbpHas KUCIIOTa U €€ COH 21.01.26

33 [Ipaktuueckas padota Ne 3 o treme "l[lonydeHue yriekuciaoro rasa. 2701.26
KauecTtBeHHas peakuus Ha KapOoHaT-HOH"

39 [lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O 3.01.26
COEIMHEHUSIX yIilepo/ia

40 Kpemuuii u ero coenvuenus 03.02.26

41 [IpakTuueckast padorta Ne 4. Pemenune skciepuMeHTAIbHBIX 3a/1a4 10 04.02.26
TeMe «BakHel1e HeMeTauTbl U UX COSTUHEHUSD)

49 O060061eHre U cucTeMaTu3alus 3HaHul 1o Teme «Baxkneiiime 10.02.26
HEMETAJUIbl U UX COCTUHEHUS
OO01mas XxapakTepruCcTHKa XUMUIECKIX HIIEMEHTOB — METAJUIOB.

43 Meraunueckas CBsi3b U METAIUIMYECKAs KPUCTAIUIMYECKAsl PEIIETKA. 11.02.26
Pu3nYeCcKue CBOMCTBA METAINIOB

44 XI/IMI/I‘IGCKI/Ive CBOICTBa METANIOB. DIEKTPOXUMUYECKUHN PSIJT 17.02.26
HaMpsDKEHUH METaIIOB
O6mue cnocoOb! monydeHus: MmetamuioB. CriiaBel. Beranciaenus no

45 YpaBHEHHUSM XUMHUUYECKUX PEAKIIU, €CITU OJIUH U3 PEareHTOB COJEPIKHUT 18.02.26
MIpUMECH

46 [TonsiTHE 0 KOPPO3UM METAIIIOB 24.02.26

47 [llenounple MeTaIITBI 25.02.26

48 Oxcupl U TUJIPOKCHIBI HATPUSI U Kallust 03.03.26

49 [llenouHo3eMenbHBIC METAJUIBI — KAJIBITUH 1 MarHUK 04.03.26

50 Baxknenmue coemHeHns KaJbITUsS 10.03.26

51 O0600111eHre U cUCTeMaTU3allks 3HaHUN 11.03.26

52 XKécTtkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUs 17.03.26

53 [IpakTuueckas padora Ne 5 o Teme "JKEcTKOCTh BOABI U METO/IBI €€ 18.03.26
yCTpaHeHus"

54 AnoMUHUN 24.03.26

55 AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHUA 25.03.26

56 Keneso 07.04.26

57 Oxcupl, Tunporcu bl u cosm kenesa (I1) u xenesza (I11) 08.04.26

58 O60011eHre U cucTeMaTH3allus 3HaHU| 14.04.26

59 [IpakTuueckas pabora Ne 6. Pemenne skcnepuMeHTANbHBIX 3aj1a4 M0 15.04.26




TeMe «BakHelme MeTauibl U UX COSTUHEHUS)

Brrancnenus no YpaBHCHUAM XUMHNYCCKUX peaKHHﬁ, €CJIM OAUH U3

60 peareHToB J1aH B U30BITKE WIIM COACPKHUT IpUMECH. Bhruucnenus 21.04.26
MacCcOBOM J0JIH BBIX0JIa MPOAYKTA pEeaKIUU

61 Pemenue 3aga4 pa3nmyHOro ypoBHS CIOKHOCTH 1O Teme ""MeTasibl" 22.04.26

62 O0001IeHre 1 cucTeMaTh3anus 3HaHUI 0 TeMe «BaxkHelne Merasuibl 78.04.26
Y UX COCJTUHEHUSD

63 HToroasi KOHTpoJIbHASA paboTa 29.04.26

64 BemecTBa 1 MaTepuaisl B IOBCEAHEBHOM )KM3HU UEIOBEKA 05.05.26

65 XUMHUYECKOE 3arpsi3HEHUE OKpY Karollel cpeapl. Posib XuMuUM B pelieHnn 06.05.26
HKOJIOTHYECKUX MPOOIeM

66 3aKIIIOUYUTEIbHBIN YpOoK 10 Kypey "Xumus. 9 kinacc" 13.05.26




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30BATEJILHOM ITPOI'PAMMBI

8 KJIACC
Koxa . .
pOBeEpsIEMOro IIpoBepsiemble IpeAMeTHBIE Pe3yJbTAThl 0CBOCHUSI OCHOBHOI 00pa30BaTeJIbHOM
peayILTATA NPOrpaMmMbl OCHOBHOI0 00111ero 00pa3oBaHus
1 [To Teme: «IlepBoHaYanbHBIE XUMHUYECKUE TTOHSATHUS)
PacKpbIBaTh CMbIC]I OCHOBHBIX XUMUUYECKUX MOHATUIN: aTOM, MOJIEKYJIa, XUMHUUECKUI
JIEMEHT, IPOCTOE BELIECTBO, CIIOXKHOE BELIECTBO, CMeChb (OJHOpOJHAas U
HEOJIHOPO/HAsI), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas U MOJEKYJspHas Macca,
1.1 KOJIMYECTBO BEILECTBA, MOJb, MOJSPHAs Macca, MaccoBas [J0JI1 XHUMHYECKOIO
' 9JIEMEHTa B COCAMHEHUH, MOJISIPHBIA 00BbEM, XUMHUUECKas! peakius, Kiaccuuranus
peakuui: peaKkUUM COCNMHEHUs, PEaKLMM pa3lOoXKEHHUs, pEeakLUUU 3aMeLICHMUS,
peakuu oOMeHa, 9K30- U IHJIOTEPMHUUYECKHE PEaKIHH, TEIUIOBOU (P (PEKT peakuuu,
pacTBOp, MaccoBast J10J1sl BelllecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOpe
12 WJUTIOCTPUPOBATE B3AHMOCBA3h OCHOBHBIX XMMUECKHX MOHATUA U MPUMEHSTHh ITH
IIOHSTHSI IIPU ONMCAHUU BEILECTB U X IIPEBPALICHUN
13 HCIIONb30BATh XMMUYECKYIO CHMBOJNHMKY JUIS COCTAaBICHHA dopMyn BelecTB u
YpaBHEHUN XUMHUYECKUX peaKLun
1.4 pPacKpbIBaTh CMBICH 3aKOHOB COXPAHEHHS MAacChl BEILECTB, IMOCTOSIHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHOIO y4€HUs, 3aKoHa ABOraapo
1.5 OIpeJIeNIATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX
1.6 KJaccu(UIUpoOBaTh XUMHUUYECKUE PEAaKUMU (IO YUCIy M COCTaBy YYacTBYIOILIUX B
' peaKIfK BEHIECTB, 10 TeIUIOBOMY d(h(deKTy)
1.7 BBIYHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB
1.8 BBIUUCIISATH MACCOBYIO JIOJII0 XMMHYECKOI0 3JIEMEHTA 10 (OopMyJie COeMHEHUS,
1.9 BBIUHCIISITh MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 IPUMEHATh €CTECTBEHHOHAy4YHbIE METOJ/bl MO3HaHWsS — HaOII0/IeHUE, M3MEpEeHUe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEeabHBIM U MBICIEHHBIN)
2 ITo Teme: «BaxHelnme npeIcTaBUTENIN HEOPTraHUYECKUX BEIIECTBY
71 PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHSITHM: OKCHJ, KHCIOTa, OCHOBaHHE,
' COJIb
29 OTIpeEIATh MPUHAJUIEKHOCTh BEUIECTB K OINpPENEIEHHOMY KJIacCy COEAMHEHMH 10
) bopmynam
2.3 KJ1accu(UIIUpPOBaTh HEOPraHMUECKUE BEIIECTBA

XapakTepu3oBaTh (OMUCHIBaTh) OOIME XUMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
24 KJIaCCOB, IOATBEPKJIas OINHCAHME NPUMEPAMHM  MOJIEKYJSPHBIX  YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

IMPOTrHO3UPOBATH CBOICTBA BEIIECTB B 3aBHUCHMOCTH OT UX Kau€CTBEHHOTO COoCTaBa,

2.5 o
BO3MOKHOCTH IIPOTEKAHUSI XMMUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBUAX
clieIoBaTh TpaBWiIaM T[OJb30BAaHUS XHWMHUYECKOM TMOCynod u 1ab0paTOpHBIM
000pyZI0BaHUEM, a TaK)Ke MpaBUJIaM OOpallleHHs] C BELIECTBAMU B COOTBETCTBUM C
MHCTPYKLUMSMU TIO BBIIOJHEHUIO JIa0OpAaTOPHBIX XWMHUYECKHUX OINBITOB IO
26 MOJyYeHUI0O U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (BOAOpOJAa M KHUCIOPOJA),

IIPUTOTOBJIEHUIO PAaCTBOPOB C OINpPENEIEHHOM MacCOBOM J10JI€M pacTBOPEHHOTO
BELIECTBA, I[UIAHUPOBATb U IPOBOJUTH XUMHUYECKHE  DKCHEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB ILIEJIOUEH U KHUCIOT ¢ IOMOIIBI0 MHAMKATOPOB (JIAKMYC,
benondragent, METUIOPAHXK U APYTHE)

2.7 IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMUYECKOMN pEeaKIINU




I[To Teme: «llepmoamyeckuit 3akoH u Ilepuoamyeckas cucTEMa XUMHUYECKUX
anemenTtoB JI. WM. MenneneeBa. CtpoeHue aroMoB. XHUMHYECKas CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITHI

3.1

3.2
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pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IMOHATUH: PO aToMma, 3JIEKTPOHHBIN
CIIOM aToMma, aTOMHas OpOWTallb, pajuyC aroMma, XUMHYECKas CBA3b, MOJSIpHAs U
HENoJIsIpHasi KOBaJEHTHAsl CBA3b, 3JIEKTPOOTPULATENbHOCTh, MOHHAs CBsI3b, HOH,
KAaTHOH, aHUOH, CTENIEHb OKUCIICHUS

KJ'IaCCI/Iq)I/II_[I/IPOBaTb XUMHNYCCKHUE 3JICMCHTBI

ONKCBHIBATh W XapakTepu3oBaTh TaOnuuHyro (opmy Ileproauueckoil cHUCTEMbI
XMMHUYECKHUX 3JIEMEHTOB: pa3jiiMuaTh MOHSTHUS «TJIaBHasg moArpymnmna (Arpynma)» u
«moboynas noarpymnmna (brpymnma)y, «mainbie» U «00JbIIIIe) Nepruo bl
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packpbiBaTh cMbich [lepuogmueckoro 3akona J[.M. MeHnmeneeBa: 1eMOHCTpUPOBATh
MMOHMMAHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX DJIEMEHTOB OT HX
nojoxxeHus B [lepuognyeckoi cucreme

3.5

3.6
3.7

9 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

COOTHOCHUTh 0003Ha4YeHHUs, KOTOpble uMeroTcs B Tabnuue «llepuonuyeckas cucrema
xumuyeckux anemeHToB J.M. MeHneneeBa» € 4YHUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHHUSI aTOMOB XMMHUYECKHUX 3JEMEHTOB (COCTaB M 3apsj sijapa, oOliee 4ucio
JIEKTPOHOB U PACHPEIEICHUE UX MO MIEKTPOHHBIM CIIOSIM)

OTIPEJIENIATH CTEIIEHb OKUCIICHUS 3JIEMEHTOB B OMHAPHBIX COSAMHEHUSIX

OIpEeAEATh BUJI XUMUYECKOW CBSI3U (KOBAJIEHTHAasi W HMOHHAs) B HEOPraHMYECKHUX
COEIMHEHUSX

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM

NMPorpaMMbl OCHOBHOT0 00111ero o0pa3oBaHusi

1

IIo Teme: «BemiecTBo 1 XUMHUYECKast peaKknuus»

1.1

pacKpbIBaTb CMBICI OCHOBHBIX XMMHYECKUX IIOHATUH: PacTBOP, JIJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAs] UCCOLMALINS, PEAKIUH HOHHOro OOMeEHa,
KaTaJln3aTtop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HeEOOpaTHMbIE pPEaKIHH,
OKHCIIUTEIIbHOBOCCTAHOBUTENIBHBIE ~ PEAKLHH,  OKUCIUTENb, BOCCTAaHOBUTEID,
OKHCJICHHME€ U BOCCTaHOBJIEHUE, aJUIOTPOIus, aM(OTEepHOCTb, XUMHUYECKas CBS3b
(xoBaJIeHTHasi, HMOHHAs, MeETaJNIMYecKas), KpUCTa/lInyeckas peleETKa, CIUIaBBhl,
CKOPOCTh XUMHUYECKOU PEAKLIUU

1.2

1.3

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX IOHATUI U NPUMEHATH 3TH
MIOHSTHSI IPU OMMCAHUU BEILIECTB U X IPEBPAICHUM

COCTaBJIATh YPAaBHEHMS BJIEKTPOIMTUYECKOM IUCCOLMAIUU KHUCIIOT, IIeoued Hu
COJIeH, MOJIHbIE U COKpAIlIEHHbIE YpaBHEHHs peakiii HOHHOro oOMeHa

1.4

PaCKpBIBATE CYHIHOCTHE OKHCIIMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ MMOCpEACTBOM
COCTaBJICHUSA 3JICKTPOHHOT'O OajaHca dTUX peaKL[I/Iﬁ

1.5

IIpOBOOUTD paC‘-IéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuu

IIo Temam: «HemeTamisl U UX coeAMHEHUI» U «MeTalibl U UX COSTUHECHUS)

2.1

XapaKTCPU30BaTh (OHI/ICLIBaTL) O6H.II/IC )51 CHCI_II/I(I)I/I‘-ICCKI/IC XMMHYECKHE CBOMCTBa
IMPOCTBIX U CIOKHBIX BCIICCTB, MOJATBEPIKAAA OMMCAHNEC IIPUMEPAMU MOJICKYJIAPHBIX
1 MOHHBIX ypaBHCHI/II\/'I COOTBCTCTBYIOIIUX XUMHWYCCKUX pCaKHI/Iﬁ

2.2

2.3

COCTaBJISITh YPABHCHUA peaKunﬁ, MNOATBCPKAAOIMINX CYHICCTBOBAHUC TeHEeTHYSCKOMN
CBs3H MCXKY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB

IIPOTrHO3UPOBATH CBOICTBa BCIICCTB B 3aBUCHUMOCTU OT UX CTPOCHUS, BO3SMOXKXHOCTU
IMPOTCKAHUSA XUMHUYCCKUX HpCBpaH_[CHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX
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ClIeIoBaTh TpaBWJIaM TMOJb30BAaHUS XHWMHUYECKOM TMOCynod u 1a00paTOpHBIM




000pyIOBaHUEM, a TAK)KE MPaBUIIaM OOpAaIleHUs] C BEIIECTBAMHU B COOTBETCTBHUU C
HHCTPYKIUAMH TI0  BBIIIOJHCHUIO na60paTopHI>1x XUMHUYECCKUX  OIIBITOB IIO
MTOJTYYEHUIO U COOMPAHMIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YTIECKUCIOTO Ta3a)

2.5

3.1

3.2

MPOBONUTH PEAKIINH, TOJTBEPIKAAOIINE KAaUeCTBEHHBIH COCTAB Pa3IMYHBIX BEIICCTB:
pacrmo3HaBaTh ONBITHBIM MTYTEM XJIOpWUI-, OpoMHUA, HOIuA, KapOoHaT, ¢docdart,
CUJIHMKAT, Cyibdar, THIPOKCUIMOHBI, KATHOHBI aAMMOHHS, HOHBI H3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUCCKUX BEIICCTB

[To Teme: «XuMHS U OKpY’KArOILIAsl CpeIay

pacKpbIBaTh CMBICI OCHOBHBIX XuMuueckux noHstuii: IIJIK BemecTBa; koppo3us
METaJIOB

MPUMEHATh OCHOBHBIE ONEPALMUA MBICIUTEIBHON AEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, OOOOIICHHWE, CHCTEMAaTH3allUI0, BBISIBICHHUE IPUYUHHO-CIEACTBEHHBIX
CBSI3€M — Uil  M3Y4YEHUs CBOMCTB BEIIECTB M XMMUYECKUMX pEaKUuid;
€CTECTBCHHOHAYYHBIC  METOJIBI  [O3HAaHUS  —  HAONIOACHHE,  H3MEPCHHE,
MOJICJIMPOBAHUE, IKCIIEPUMEHT (peaJIbHbI U MBICIICHHBIN )

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1

HepBOHa‘IaJ'ILHHe XUMHNYCCKUC ITOHATHUA

1.1

1.2

[Ipeamer xumuu. Ponb XUMHUM B )KU3HU YeJIOBEKa. XMMHUs B cUCTeME HayK. Tena u BeuecTna.
®dusnuecKue CBOMCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE BEIIECTB

[TonsiTe 0 MeTomax MO3HAHUS B XUMHUU. YucThie BemecTBa U cMech. CriocoObl pasieneHus
cMeceit

1.3

ATOMEI 1 MOJICKYIJIBI. Xumundeckue 3jieMeHThl. CHMBOJIBI XHMHYECKUX 3JICMEHTOB. HpOCTLIC u
CJIOZKHBIC BCIICCTBA. ATOMHO—MOJ’ICKy.]'IHpHOG Y4CeHUC

1.4

XyuMHu4gecKas Q)opMyna. BaneHTHOCTh aTOMOB XMMHMYECKHX DAJIEMEHTOB. 3aKOH ITOCTOSHCTBA
coCTtaBa BECIICCTB. OtHocutensHas aroMHas Macca. OTHOCHTEILHAS MOJICKYJIdpHasA Macca.
MaccoBas 10J15 XUMHAYECKOT0 JIEMEHTA B COSANHEHUH

1.5

1.6

1.7

KonuuectBo BemectBa. Monb. MonsipHass Macca. B3auMOCBsI3b KOJIMUECTBA, MAacChl U YUCIA
CTPYKTYPHBIX €UHUIL BemecTBa. Pacuérel mo hopmynaM XuMUYECKUX COCTUHEHHI

dusnyeckue M XUMUYECKUE SBIEHUSI. XUMHYECKas pCakuusa u eé IMPU3HAKH. 3akoH
COXpaHEeHMs] Macchl BellecTB. XHUMHUYeCKHe ypaBHeHHs. Kiaccudukanus XUMHYECKUX
peakiuit (CoequHeHus, pa3aoKeHUs, 3aMeIIeHHs, OOMeHa)

XUMUYECKUHN HKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYAOH, C IpaBWJIaMH pabOThl B
nabopatopun W mnpuéMamm OOpalleHus C JIabOpaTOpHBIM O0OpYIOBAHHMEM, H3y4EHHE U
onucaHue (PU3NUYECKHX CBOMCTB 00pa3lloB HEOPraHMYECKUX BEUIECTB, HaOIIOJCHHE
¢u3nyeckux (IUIaBJIeHME BOCKa, TasHUE JbJa, pacTHpaHHUE caxapa B CTYIKE, KUIEHHE U
KOHJEHCALlU BOJAbI) M XUMHYECKHX (TOpPEHHE CBEYM, MPOKaJIMBAHUE MEIHOM IMPOBOJIOKH,
B3aMMOJICIICTBME Mella C KHUCIIOTOH) sBICHMH, HaAOJIOJAEHHWE M ONHMCAHUE IPU3HAKOB
MPOTEKaHUs XUMUYECKUX peakluil (pa3iokeHHe caxapa, B3auMOIEUCTBHE CEPHON KUCIIOTHI C
xjiopuioM Oapusi, pazioxenue ruapokcuga meau(ll) mpum HarpeBaHum, B3auMojieiicTBHE
kene3a ¢ pactBopom cosr Menu(Il), m3ydeHue crmocoboB pazzeneHusi cmecel (C MOMOIIBIO
MarHuTa, (QWIbTPOBAaHHE, BBIIAPUBAHUE, IUCTWUIALMSA, Xpomarorpadus), TpoBeACHUE
OUMCTKHA TIOBApEHHOW COJM, HAONIOJIEHWE M ONMCAaHWE PEe3YNbTAaTOB IMPOBEICHUS OIBITA,
WUIIOCTPUPYIOIIETO  3aKOH  COXPAHEHMs  MacChl, CO3JaHUE  MOJENEH  MOJEKYJ
(IrapocTepKHEBBIX )

Baxueiiiine MNPpEACTAaBUTCIIN HCOPTraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmech razos. CocraB Bozayxa. Kucmopong — a2/€eMEHT M NIpPOCTOE BEIIECTBO.
Haxoxnenue xucimopoma B mpupone, (Ppu3nueckne W XUMHUYECKHE CBOMCTBA (peakiuu
ropenusi). Oxcuapl. [lpumenenne xkuciopoga. CrnocoObl MONMy4YeHHS KHUCIOpOJa B




1a00paTopuu U MPOMBIIUIEHHOCTH. KpyroBopoT kuciaoposa B mpupojae. O30H — aJuioTpoIHas
Mo (UKAIHS KUCIIOpOaa
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2.3

TennoBoit 3¢ddekr XuMHUYecKOH peakuuu, TEPMOXMMHYECKHE YpaBHEHHUS, D5K30- U
SHIOTEPMHUUYECKHE pEeakUHU. TOILUIMBO: yrosib M MeTaH. 3arpsA3HEHUE BO31yXd, YCUIICHHE
apHUKOBOTO 3(exTa, pazpyleHre 030HOBOTIO CIIOs

Bonopon — snemeHT u npoctoe BemiecTBo. HaxoxaeHue Bomopoaa B mpHupoae, (pusnueckue u
XMMHUECKUE CBOICTBA, IPUMEHEHHE, CIIOCO0bI noydyeHus. Kuciors! u cosm
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Monsipablii 00BEM razoB. PacuéThl 0 XUMHUYECKUM YpPaBHEHHSIM

2.5

2.6

®usnueckue cBolicTBa BoAbl. Boma kak pacrBopurens. PactBopbl. HacelmeHHble u
HEHACBIIICHHbIE PAacTBOpBL. PacTBOpMMOCTH BellecTB B BojAe. MaccoBasi J10Jisl BELIECTBA B
pactBope. XUMHYeCKue CBOWCTBa BO/bl. OcHOBaHUA. Poib pacTBOpOB B NPUPOJE U B )KU3HU
yenoBeka. KpyroBopoT BoAbl B npupojie. 3arps3HeHrue NpupoaHbix Bod. OXpaHa M O4MCTKa
IPUPOJIHBIX BOJ

Knaccupukanuss Heopranudeckux coenuHeHuil. Okcunbl. Krnaccudukamusi OKCHIOB:
coyieoOpaszyrome  (OCHOBHBIC, KHCIOTHBIC, aM(OTEepHbIE) H  HECOJeoOpa3yroIIHe.
Homenknarypa oxcuuoB. @Pusznueckue M XMMHYECKHME CBOWCTBAa OKCUAOB. Ilomydyenue
OKCHJIOB

2.7

OcHnoBanus. Knaccudukanuss ocHoBaHuii: mIENOYM U HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiiarypa ocHoBanuii. du3nueckue U XMMUYECKUE CBOMCTBA OCHOBaHW. [lomyueHne
OCHOBaHUI

2.8

29
2.10

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kucinor. ®dusnyeckue M XUMUYECKHE
cBorcTBa KUCIOT. Panx akruBHoctn MetaiioB H.H. bekerosa. [lony4yenue kucior

Comnu. Homenknatypa cosieir. @u3nueckue 1 XuMuIeckue cBoiicta cosneit. [lomyuenue coneit
['eHeTHYecKas CBSI3b MEXAY KJacCaMU HEOPTraHMUECKUX COCTUHEHHM

2.11

XUMUYECKUH IKCIIEPUMEHT: KaueCTBEHHOE OMpeielieHne COAepKaHHs KUCIOPoaa B BO3IyXe,
noJlyueHue, coOupaHHe, paclo3HABaHUE U M3yYEHUE CBOMCTB KHCIOpOAa, HAOIIOACHHE
B3aMMOJICHCTBHS BEIIECTB C KHUCIOPOJIOM U YCJIOBHUS BO3HUKHOBEHHUS W TMPEKpAIICHUS
ropeHust (moxapa), O3HAKOMJICHME C O0Opa3laMu OKCHUJIOB W OINHCaHUE UX CBOMCTB,
NoJy4YeHue, coOupaHMe, pacro3HaBaHWE M U3yYeHHE CBOMICTB Bojaopoaa (TopeHwue),
B3auMojieiictBue  Bojopoma ¢ okcugom  menu(Il)  (Bo3MOXHO — HMCHOSIb30BaHHUE
BUJEOMaTEpHasoB), HaOIr0AeHHe O00pa3loB BEUIECTB KOJMYECTBOM | MOJb, UCCIEIOBaHHE
OCOOEHHOCTEH pacTBOPEHHUs BEILIECTB C Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBICHHE
pPacTBOpPOB C OINpPENEIEHHOW MacCOBOM JOJIEM PACTBOPEHHOIO BELIECTBA, B3aUMOJICHCTBUE
BOJIBI C METAJUIaMH (HAaTpUEM U KalblMeM) (BO3MOXHO HCIIOIb30BaHUE BUECOMATEPUAIIOB),
OINPEZCIIEHUE PACTBOPOB KHUCIOT M IIENOYEH C IOMOIIBIO HMHJIUKATOPOB, HMCCIEIOBAHUE
00pa3110B HEOPraHUYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HAOIIOJAEHHE U3MEHEHUS] OKPAaCKU
MH/IMKAaTOPOB B PAacTBOpax KHUCJIOT U LIeJo4el, n3ydenue B3aumoseiictsus okcuaa meau(Il) c
pacTBOPOM CEpPHOM KHUCIOTHI, KUCIOT C METAJJIaMH, PEaKIUi HEUTpaIu3aluu, IMOIydeHUE
HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO MeETajula JPYyrMM H3 pacTBOpa COJH,
pelIeHHe SKCIEPUMEHTAIBHBIX 3a1ady 1o Teme «Baxnelmme Kiacchl HEOPraHMYECKHUX
COCITMHEHUN»

Ilepuonnuecknii 3akoH U Ilepuoanyeckas cucrema XuMuyeckux 3yemMeHToB [1.1.
MenneneeBa. CtpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu

3.1

[lepBble MOMBITKU KJIACCU(PHUKAIMKA XUMUYECKUX 3J1eMEHTOB. [IoHATHE O Trpymnmax CXOAHBIX
3JIEMEHTOB (LIEJIOUYHbIE U IIEJIOYHO3EMENIbHBIE METaJlIbl, TaJlOT€Hbl, WHEPTHbIE TIa3bl).
DJeMeHTBI, KOTOpbIe 00pa3yoT aM(OTepHBIE OKCUIBI M THIPOKCUIBI

32

Ilepnonnueckuii 3axoH. [lepuoguyeckas cucrema xumudeckux anemeHToB /.M. Menneneesa.
KopoTkonepuonnas u pmunHHOnepuoanas Qopmbl Ilepuoguueckoil cucTEMbl XMMHYECKHX
anemenToB [[.M. MenneneeBa. Ilepmoasl u rpynnbl. PU3HYECKU CMBICI MOPSAIKOBOTO
HOMEpa, HOMEPOB NIEPUOJA U IPYMIIBI JJIEMEHTA
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CTpOCHI/IC aroMoB. CocTaB aTOMHBIX AACP. M3oTomsl. QHCKTpOHH. CTpOGHI/Ie QJICKTPOHHBIX




obosnouek atomoB TmepBbIX 20 xumuueckux snemeHToB Ilepmommueckoit cucremsr 1.
MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO 3J€MEHTa IO €ro IOJOXEHUIO B
ITepuoanueckoii cucreme .M. Mennaeneena
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3.5

3aKOHOMEPHOCTH M3MEHEHUs pajuyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METANIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB IO IpynnaM M nepuoaaMm. 3HadeHue llepumonnueckoro 3akoHa u
[Tepuonuueckoil cuCTeMbl XMMUYECKUX 3JEMEHTOB JJIs pa3BUTHS Hayku U npakTtuku. [.1.
MeHeneeB — y4EHBIN U IPaKJaHUH

Xumuyeckas CBSI3b. KoBanentHas (monsipHas u HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

3.6

Crenenp okucieHus. OKHUCIMTEIFHOBOCCTAHOBHUTEIIBHEIC PE€aKknuu. HpOHCCCI)I OKHUCJICHUA U
BoccTaHOBJICHU. OKHCIUTEIN U BOCCTAaHOBUTEIH

3.7

XUMUYECKUN OSKCIEPUMEHT: H3ydeHHe oOpa3lloB BEIIeCTB METAUIOB U HEMETaJIOB,
BBaHMOHCﬁCTBHe THUAPOKCHU A UHKA C paCTBOpaMU KHUCIIOT U IJ.IGJIO‘-IGIZ, MMPOBCACHUC OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakluil  (ropeHue,
peaKLMK Pa3JIOKEHUS, COSTMHEHMUS])

9 KJIACC

Kox

IIpoBepsieMblii 3JIEeMeHT COMEPKAHUSA

1

BeniecTBo M xuMuueckas peaKnu. HOBTOpeHI/Ie

1.1

1.2

[Tepuonuueckuii 3akoH. [lepuoanueckas cucreMa xumuueckux sneMentToB [[.M. Menpaeneena.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHMUYECKHX 3JIEMEHTOB IMEPBBIX
TpEX MEPUOJIOB, KaIMs, KAIbIUS U UX COCAUHEHUN B COOTBETCTBUM C MOJIOKEHUEM 3JIEMEHTOB
B [leprnoanyeckoi cucreme u CTpOEHUEM MX aTOMOB

CTpOGHI/Ie BCIICCTBA. BHJBbI XHUMHYECKOH CBSI3H. THIIBI KPpUCTAJUIMICCKUX peH_IéTOK,
3aBHCHMOCTh CBOMCTB BC€IICCTBA OT THUIIA KpHCTﬁJIJIH'—IGCKOﬁ pGIIIéTKI/I n BUIA XHUMHYECKOM
CBA3U. KJ'IaCCI/I(I)I/IKaLII/IH W HOMCHKJIATYpa HCOPraHUYCCKUX BCIICCTB (Me)K,ZLYHapO,I[HaSI nu
TpI/IBI/IaJIBHaﬂ). XHUMHUYECKHUE CBOMCTBA BCIICCTB, OTHOCAIIMUXCA K Pa3JIMYHBIM KJlaCCaM
HCOPTraHNYCCKUX COCHHHCHHﬁ, TCHCTUYCCKAA CBA3b HCOPIraHUYICCKUX BCIICCTB

1.3

Knaccudukanus XUMUYECKMX peakIUil MO pa3iuyHbIM MpU3HAKaM (10 YHUCIYy U COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(D(eKTy, MO HU3MEHEHUIO CTENeHEeH
OKHUCJICHUS XUMHUYECKHX JJIEMEHTOB, IO OOpaTUMOCTH, MO yYaCTHIO KaTajau3aTopa). DK30- U
SHIOTEPMUUYECKHE pEaKIMHM, TEPMOXUMHUUYECKHE ypaBHeHUsA. [loHsATHE O CKOpOCTH
XUMHUYECKON peaKuu

1.4

[TousiTue 00 O6paTI/IMI:>IX n H606paTI/IMBIX XUMHUYCCKUX PCAKIIUAX. IloHsTHE O TOMOI'€HHEIX U
IreTCPOTrCHHBIX PCAKIUAX. IloHsiTHE 0 XMMHUYECKOM PAaBHOBCCHHU. q)aKTOpI)I, BIHMAIOIIHMEC Ha
CKOpPOCTb XUMHYECKOM PCaKIH U MOJIOKCHUC XUMHUYICCKOT'O PABHOBECHUA

1.5

OKUCIUTENbHO-BOCCTAHOBUTETIbHBIE  PEAKIMH, JJIEKTPOHHBIA  OalaHC  OKHUCIUTENHHO-
BOCCTAHOBUTEIHHOM peakiuu. COCTaBJICHHE YpPaBHEHUN OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCTOIb30BAaHUEM METO/1a DIEKTPOHHOTO OanaHca

1.6

Teopus >IEKTPOTUTUYECKON NUCCOLMALUUA. DIEKTPOJUTHI M HEINEKTPoJUThl. KaTuoHBI,
AHUOHBI. MexaHW3M AUCCOIMALMM BEHIECTB C PA3JIMYHBIMU BUJAMH XUMHYECKOW CBSI3H.
Crenenp mucconuainuu. CuUIbHBIE W Cla0ble 3IEKTPOIUTHL. Peaknuu HMOHHOTO OOMEHa.
VYcnoBusi MpOTEKaHUs peaKIMid HOHHOTO OOMEHa, TOJHBIE W COKpaliéHHbIE HMOHHBIC
ypaBHeHUs peakiuii. CBoiicTBa KHCIIOT, OCHOBAaHUH M COJIel B CBeTe MpEICTaBICHUU 00
BJIEKTPOJIUTUYECKON auccoruannn. KauecTBeHHbIE peakuny Ha HOHBL. [loHATHE O TMApOIU3e
coJIer

1.7

XUMHYECKUN OKCIEPUMEHT: O3HAKOMJICHHE C MOJCIAMH KPUCTAUTMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETAIIOB (TpaduTa U aiMasa), CII0KHBIX BEIIECTB
(x;mopuyia HaATpHsi); HMCCIENOBAHWE 3aBUCHMOCTH CKOPOCTH XHWMHUYECKOW pEaKIuh OT
BO3JICHCTBUSL  Pa3NMYHBIX (PAKTOPOB; HCCIEAOBAHUE DJICKTPOMPOBOJIHOCTH PACTBOPOB
BEIIECTB, MpOIecca JMCCOIMAIMN KUCIOT, IMIeJoueld W colel (BO3MOXKHO HCIIOJIh30BAHHE




BH/ICOMATEPHAIIOR); TIPOBEJCHHE OIBITOB, MJUTFOCTPUPYIONIUX MPU3HAKH MPOTCKAHUS PEAKIIHA
HOHHOTO oOMeHa (oOpa3oBaHME OCajKa, BBIJICICHHE Ta3a, OOpa30BaHHME BOJBI); OIBITOB,
WUTIOCTPUPYIOIIMX — TPUMEPBl  OKHCIUTCIILHO-BOCCTAHOBUTEILHBIX — peakiuid  (ropeHue,
peaKkuu pa3iokKeHUs, COSIUHECHNS); pacliO3HABAHUE HEOPTAHUYECKUX BEIIECTB C MOMOIIBIO
Ka4eCTBEHHBIX PEAKIIMI HA MOHBI; PEIICHHE IKCIICPUMECHTAIBHBIX 3314

Hemeramier 1 ux COCANHCHUA

2.1

2.2

2.3
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2.5

2.6

OO6mas xapakrepucTka rajgoreHoB. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIE CTEIECHU
okucnenus. CtpoeHue U GU3NIECKHE CBOMCTBA MPOCTHIX BEIIECTB — raJIOTEHOB. XUMHYECKUE
CBOMCTBa Ha mIpuMepe Xjopa (B3aUMOJCHCTBUE C METalJIaMU, HEMEeTalllaMH, IIeI0YaMH).
XnopoBojgopoa. ConsHasg KHUCIOTa, XHMHUYECKUE CBOMCTBA, IOJY4YEHHME, IPUMEHEHHUE.
JleiicTBre xJopa U XJIOPOBOJOPOAA Ha OpraHU3M 4eloBeKa. BaxHeilline XJIOpUIbl U UX
HaXO0XJEHUE B IPUPOJIE

O6mas xapaktepuctuka odneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeNeHH okucieHus. CTpoeHne W (pU3MUECKUEe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/Jia U Cepbl. AJIJIOTPONHbIE MOAUDUKAIIMN KUCTIOPOia U cepbl. XMMHYECKHE CBOWMCTBA
cepel. CepoBOAOpOA, CTpOeHHE, (PU3MUECKUE M XMMUYECKHe CBOiCTBAa. OKCHIBI CEpbl Kak
MIPEJICTAaBUTENN KUCIOTHBIX OKCHIIOB. CepHas KUCIOTa, (GU3MUYeCKUe U XUMMHUECKHE CBOMCTBA
(oOmme Kak TpeAcTaBUTENs Kiacca KUCIOT W crnenupuyeckue). XUMHUYECKHUE pPEaKluy,
JeKalMe B OCHOBE IMPOMBIIUICHHOTO CHOC00a MOMy4YeHUs CepHOW KHUCIOThl. [IpumeHeHwue.
Conu cepHOW KHCIOTHI, Ka4eCTBEHHasi peakius Ha cynbdar-uoH. Haxoxnenue cepsl u eé
COEMHEHMH B MpUpojie. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIel Cpelbl COSAMHEHUSIMH CEpbl
(KUCIOTHBIE JOX M, 3arpsI3HEHUE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEeI0TBPALLIEHUS

OOmass xapakrepuctuka 23jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENCHH OKHCJICHUS. A30T, PacHpOCTpaHEHHWE B NPHUpPoAe, (U3UYECKUE H
XUMHAYEeCKHe CBOMCTBa. KpyroBopor aszora B mnpupoae. AMMHAK, €ro (usuyeckue u
XMMUYECKHE CBOICTBa, moiydyeHue U npumeHeHue. Coiau aMMOHMS, UX (U3HUECKUE U
XUMHNYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC. KauecTBenHas pCaKknusgd Ha MOHbI aMMOHMUA. AzoTHas
KUCJIOTa, e€ mojydeHue, pU3nYeckue U XMMHYECKHE CBOWCTBA (0OLIME Kak IMpeICcTaBUTEINS
KJlacca KUCIOT U cnenuduyeckue). Vcmonp30BaHre HUTPATOB U COJNICH aMMOHHS B KauecTBe
MHUHEpAJIbHBIX yqo0peHuil. XUMHU4ecKkoe 3arpsi3HeHHE OKpYXKarolled Cpebl COeIMHEHUSIMHU
a30Ta (KUCIOTHBIC 0K, 3arPSI3HEHNE BO3IyXa, TOYBBI U BOJOEMOB)

®docdop, amtorpornssie Momudpuxaiuu (ocdopa, GuzMUECKHEe U XUMUYECKHE CBOMCTBA.
Oxcun  dochopa(V) u dochopHas kucinora, ¢(uU3MUECKUEe UM XUMHUECKHE CBOWCTBA,
nosiydyeHue. VMcnonb3zoBanue GpochaToB B Ka4eCTBE MUHEPATBHBIX YI00OpEHHI

OObmass xapaktepuctuka »31eMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHbIEe CTEMEHNU OKUCIIEHUS. YTIIepOA, aJUIOTPOITHbIE MOAN(DUKALIMY, PACIIPOCTPAHEHUE
B Npupoje, (pu3nyecKkue M XUMHUecKue cBoicTBa. Ancopobums. Kpyrosopor yriepona B
npupoje. Okcupl yriepoaa, ux (pusnyeckue U XMMHUYECKHE CBOMCTBA, IEHCTBHE Ha )KUBbIE
OpraHu3Mbl, IMOJTYUCHUC W ITPUMCHCHUC. DKOJIOTHYECKHE HpO6J’ICMI>I, CBA3aHHBIE C OKCHJIOM
yriepoaa(IV); runoresa rnoGaibHOr0 MOTEMJICHUS KIMMATa; MapHUKOBBIA 3 dekT. YronpHas
KHMCJIOTa U €€ COJIk, HUX (1)I/I3I/I‘-IGCKI/I€ U XUMHUYCCKHUE CBOﬁCTBa, IMMOJIY4YCHHUEC U TIPUMCHCHUC.
KayecTBeHHast peakuus Ha KapOOHAT-MOHBL. Mcnonab3oBaHUe KapOOHATOB B OBITY, MEIHUIIMHE,
IMPOMBIINIJICHHOCTH U CEJILCKOM XO3SIUCTBE

HepBOHaan'IBHBIe MOHATHSA 00 OpraHM4€CKUX BCEOICCTBAX KaK O COCAMHCHHUAX YIJIEpoaa
(MeTaH, OTaH, 3TWJICH, AlUCTWIICH, 3TAaHOJI, TJIHULICPHH, YKCYCHad KI/ICJ'IOTa). HUx cocraB u
XUMHYCCKOC CTPOCHHC. [TonsiTHE O OHMOJIOTHYECKH BaXKHBIX BCIICCTBAX: XKHUPAX, 6em<ax,
YrJII€BOJax — W HUX POJM B KHU3HHU 4YCIOBCKA. MaTepI/IaJ'IBHOG CAWHCTBO OpPTraHU4YCCKUX U
HCOPTraHNYCCKUX CO€IUHEHUI

2.7

Kpemuuii, ero ¢pusnueckue 1 XMMHUYECKUE CBOICTBA, MOTy4YeHue U npumenenue. CoeuHeHus
KpemMHusi B mnpupoae. OOmme mnpexacraBieHuss o0 oxcuzae kpemHus(IV) u kpemHueBoit
kuciote. CHIIMKAThl, UX UCIOJIb30BaHUE B OBITY, METUIIMHE, IPOMBILIUIEHHOCTH. Bakneiimume
CTPOUTENBHBIE MaTepHaNbl: KE€paMHKa, CTEKJIO, IEMEHT, OeToH, »ene300eToH. [Ipobiemsr
0€30I1aCHOT0 MCIIOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KU3HU




2.8

3.1

XUMHYECKUH IKCIIEPUMEHT: H3yU4eHHE 00Pa3Il0B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOM
KHCJIOTBI; ITPOBCACHNUC KAYCCTBCHHBIX peaKuHﬁ Ha XJIOpUA-UOHBI U HaGJIIO,Z[GHI/Ie IMPpU3HAKOB
WX MPOTEKAHHUS; OTBITHI, OTpaxaronire (Gu3nueckue 1 XMMUYECKHE CBOMCTBA TaJloT€HOB U MX
COCMHEHNH (BO3MOXHO HCIIOJNIB30BAHUE BHUICOMATEPUANIOB); O3HAKOMIJICHHE C OOpasinaMmu
XJIOPUJIOB (TaJIOTEHUIOB); O3HAKOMJICHHE C 00pa3liaMu cepbl U €€ COeAMHEHUSAMHU (BO3MOYKHO
UCIOJB30BaHUE BHUACOMATEPUATOB); HaONIOJEHUE Tpolecca OOYIJIUBaHHUS caxapa o[
NEHCTBHEM KOHIIGHTPUPOBAHHOW CEpPHOM KHCIOTHI; H3Y4YEHHE XHUMHUYECKUX CBOICTB
pa30aBICHHON CEpPHON KHCJIOTHI, MPOBEJACHUE KAUYECTBEHHOW peaklud Ha Cyab(ar-uoH M
HaOIo/IeHne MpU3HaKa e€ MPOTeKaHUs; O3HAKOMIIEHHE C (PU3NYECKMMH CBOMCTBAMHU a30Ta,
dochopa m ux coeauHEHUU (BO3MOXKHO HCIOJIB30BaHUE BHUICOMATEPHUAIIOB), 00pa3maMu
a30THBIX U (OCHOPHBIX YAOOpEHHUI; MojlyueHue, coOupaHue, paclo3HABAHHE U H3yUCHUE
CBOWCTB aMMHaKa; MPOBEJCHNUE KaueCTBEHHBIX pEaKkIUil Ha MOH aMMOHMS U (ocdar-uoH u
U3Y4Y€HHE TPU3HAKOB HX MPOTEKaHUs, B3aMMOJACHCTBHE KOHLIEHTPUPOBAHHOW a30THOU
KHCJIOTBI C MEIbI0 (BO3MOKHO MCIIOJb30BAaHUE BMJIEOMATEPUANIOB); HM3YyUYEHUE MOJENen
KPUCTAINIMYECKUX pemEToK anMasa, rpagura, QysuiepeHa; O3HAKOMIIEHHE C TMPOIECCOM
azcopOLuu pacTBOPEHHBIX BELIECTB aKTMBUPOBAHHBIM YIVIEM U yCTPOWCTBOM NPOTHBOTasa;
noJjiyueHue, cobupaHue, pacro3HaBaHue U U3yYeHHE CBOMCTB YIJIIEKUCIIOrO raza; IpoBeJeHHe
Ka4E€CTBCHHBIX peaKHI/Iﬁ Ha Kap6OHaT- U CHUJIMKAT-UOHBI W H3YUCHUC IIPU3HAKOB HX
MPOTEKAHUS;, O3HAKOMIICHHME C NPOAYKIHMEW CHUIUKATHOM MPOMBIIUIEHHOCTH, pEIICHHE
OKCICPUMCHTAJIbHBIX 3aJia4 110 TCME «Baknelimue HeMeTaIbl U UX COCAUHCHUS

MeTamisl ¥ X COSTMHEHUS

OO6m1ast XapakTEPUCTHUKA XUMAYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX TIOJIOKCHHS B
Ilepuonuueckorn cucrteme xumuueckux snemeHToB J[.M. MeHneneeBa u CTpO€HUsS aTOMOB.
Crpoenue MeramioB. MeTtauinyeckasi CBA3b M METAUIMYECKAs] KPUCTAIMYECKAs pPEIIETKa.
DJIEKTPOXUMHUYECKUH Psijl HANIPSHKEHU METaioB

3.2
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dusnueckue W XUMHUYECKHE CBOicTBa MetaiioB. OOme crnocoObl MOJYYeHHS METalIoB.
[loHATHE O KOPPO3MH METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTBI UX OT KOppo3uH. CIuiaBbl
(cranp, 9yryH, JIOPATIOMUHUHN, OPOH32) U MX IPUMEHEHHUE B OBITY U POMBIIIIJICHHOCTH

[llenounble MeTamibl: nojioxkenue B Ileproanueckor cucteMe XUMUYECKHX 3y1eMeHToB J[.U.
MenpeneeBa; CTpOEHUE MX aTOMOB; HaxoXkaAeHUE B npupone. Pu3sMyeckue U XUMHUYECKHE
cBoiicTBa (Ha mpuMepe HaTpus W Kanus). OKCHABI W TUIAPOKCHABI HATPUS W Kallus.
[IprMeHeHne MEeT0YHbIX METAIUIOB U UX COCITMHEHUN
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3.5

3.6

3.7

[IlenoyHo3eMenpHbIE METAJIIIBI MarHUi M KaJbLui: mnonoxeHue B Ilepnoanueckoit cucreme
XuMH4YecKux anemMeHToB [[.M. MeHneneeBa; CTpoO€HUE UX aTOMOB; HAaXOKACHUE B MPHUPOJE.
dusndyecknue 1 XUMUUYECKUE CBOMCTBA MarHus M Kanblysl. BaxHeine coequHeHs KaJlbLus
(okcun, rugpokcun, conn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHHUS

AmomMuHui: nonoxenue B [lepuoanueckoit cucteme xumuueckux aineMeHToB [[. 1. Menzaeneesa;
CTPOEHHUE aTOMa; HaxoxXkaeHue B npupozae. Pusndeckne U XMMUYECKHE CBOWCTBA ATFOMHMHUS.
AmdoTepHbIe CBOWCTBA OKCHJIA U TUAPOKCHIA ATFOMUHUS

Keneszo: nonoxenne B [lepnoanueckoi cucreme xumudyeckux sneMenToB .M. Menneneea;
CTPOEHHE aTOMa; HaxOkJAeHHe B mpupoae. Pusnueckue M XMMHUYECKHE CBOMCTBA Kelesa.
Oxcunsl, runpokcubl U conu xxenesa(ll) u sxenesa(Ill), ux cocras, cBOMCTBa U MOTyYEHHE

XUMHUYECKUH DKCIEPUMEHT: O3HAKOMIIEHHE C o0pa3llaMi METaUIOB M CIUIaBOB, UX
(U3UYECKUMU CBOMCTBAMH;, W3YYCHHE pPE3YJIbTAaTOB KOPPO3MH METAUIOB (BO3MOYKHO
WCIOJIb30BaHUE BUJEOMATEPHATIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHUIA KalbIHs H
HaTpusi ¢ BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPHANIOB); MCCIEIOBAaHUE CBOWCTB
XKECTKOM BOJBI; IMpollecca TOPEHUs KeJe3a B KHUCIOpoJe (BO3MOXXHO HCIOIb30BaHUE
BHJICOMATEPHAIOB); TPHU3HAKOB MPOTEKAaHUS KAYECTBEHHBIX pPEAaKIUid Ha HWOHBI (MarHwus,
Kanplus, amoMuHus, 1uHKa, xene3a(ll) u xenesa(Ill), mexu(Il); HabmroneHue M onmucaHue
MPOIIECCOB  OKpAIIMBAHUS ITUTAMEHH WOHAMHU HATpHs, Kajdusl W Kaablus (BO3MOXXHO
WCIOJIb30BaHNE BHUJEOMATEPHAIOB); HCCIEIOBaHUE aM(pOTEPHBIX CBOWMCTB THUIPOKCHUIA
ATIOMUHUS U THAPOKCUA IUHKA; PEIICHHE YKCIEPUMEHTAIIBHBIX 3a/1a4 Mo Teme «BakHeimme
METAJUIBI U UX COEAUHEHUSI»




XUMUA U OKpYKaronas cpeaa

4.1

Hosele maTepuaibl 1 TexHOnOrMu. BemecTsa 1 Matepuaisl B IOBCETHEBHOM KU3HU YEJIOBEKA.
Xumus M 310poBbe. be3omacHoe HCIOb30BaHUE BEIIECTB M XMMHUYECKHX PEaKIUid B OBITY.
[IepBas moMoIb Npu XUMUYECKUX 05KOraxX U OTPABICHUSX

4.2

4.3

OCHOBBI KOJIOTUYECKON IPpaMOTHOCTH. XUMHUUYECKOE 3arpsA3HeHre okpyxaromeit cpeast [TIK.
Ponb xuMuu B pemieHuu SKOJIOTHYECKHX mpodieM. [IpupoaHbie HCTOYHHUKYU YTIIEBOJIOPOIOB
(yromb, mNpUpOIHBIA Ta3, HedTb), MPOAYKTHI HX MEepepadOTKH, HMX pOJIb B OBITY H
MIPOMBIIIIJICHHOCTH

XUMHUYECKUH IKCIEPUMEHT: M3y4eHHEe OOpa3IOB MaTepHajioB (CTEKJIO, CIUIaBbl METAILIOB,
MOJINMEPHbIE MaTepUaJIbI)

ITPOBEPAEMBIE HA OI'S 1O XUMHWHU TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHMSI
OCHOBHOMH OBPA3OBATEJIbBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUSI K NMPeAMETHBIM pe3yibTaTaM 0a30BOro YpOBHS
NMPOBEPAEMOro 0CBOEHMNSI OCHOBHOI 00pa30BaTeILHON NPOrPaMMbl OCHOBHOI'O 00111er0
TpeOoBaHUs o0pa3oBanust Ha ocHoBe PI'OC

1

1.1

1.2

1.3

IIpencraBnenue:

0 MO3HABAEMOCTH SIBJICHUW MPHUPOJIbI, TIOHUMAaHUE OOBbEKTUBHON 3HAYMMOCTH OCHOB
XUMHYECKOW HayKd KaK OOJIaCTU COBPEMEHHOIO €CTECTBO3HAHHUSA, KOMIIOHEHTA
o0meld KylnbTyphl H MPaKTUUECKOW JCSATEIBHOCTH 4YEJIIOBEKAa B  YCIOBHSX
COBPEMEHHOT0 00IleCTBa; MOHMMAHUE MECTa XUMHUHU CpPEAH IPYIHMX €CTECTBEHHBIX
HayK

0 HAYYHBIX METOJIaX MO3HAHMS, B TOM YHCJIE SKCIEPUMEHTAIBHBIX U TEOPETUUECKUX
METOJaX MWCCIENOBaHUs BEIIECTB U M3YyYCHUS XHUMHUYECKUX pPEakLUi; YMEHHUE
MCII0JIb30BaTh MOJIENH JUIsl OObSICHEHUS CTPOEHUSI aTOMOB M MOJIEKYJI

0 cdepax mnpodecCHOHATBHONW JCATCIBHOCTH, CBS3aHHBIX C XUMHEH W
COBPEMCHHBIMUA TEXHOJIOTHUSIMH, OCHOBaHHBIMH Ha JIOCTIKCHHSX XUMHYECKOM
HAyK{, 4YTO TMO3BOJIUT OOYYarolmMMCsS paccMaTpUBaTh XUMHIO Kak cdepy cBoeit
Oyayuied poQecCHOHATBHON JEATEIILHOCTH U CJIENIaTh OCO3HAHHBIN BBIOOP XUMUU
Kak Tpo(QMIBHOrO TIpenMera TMpH MEpexojJe Ha YPOBCHb CpPEJHEro oO0IIero
o0Opa3oBaHUs

BianeHne cucTteMoll XMMHYECKMX 3HAaHMM W YMEHHE NPUMEHATH CHUCTEMY
XUMUYECKHUX 3HAHUM, KOTOpasi BKJIIOYAECT:

2.1

BAOXHEHIINE XUMHUYECKHE TMOHATUS: XHMHUECKUA JJIEMEHT, aTroM, MOJIEKyIa,
BEIIECTBO, MPOCTOE M CJIOXKHOE BEIIECTBO, OAHOPOJIHAS M HEOIHOPOIHAS CMECH,
OTHOCHUTEIIbHBIE aTOMHAasi M MOJEKYJSpPHAs MAaccChl, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MOJIAPHBIA O0OBEM, OKCHJ, KHUCJIOTa, OCHOBAaHUE, COJb (CpPemHss),
XUMUYECKasl peaklMs, pEaKUuu COCIUHEHUSs, pEeaKUUUd pa3iokKEeHHUs, peakluuu
3aMeIleHusI, PEaKIuu 0OMEHa, TerIoBOM A((EKT peakinu, 3K30- U SHIAOTEPMHUUECKHE
peaxkiuu, pacTBOp, MaccoBasi J10Jisl XUMUYECKOTO 3JIEMEHTa B COCTUHEHUH, MacCOBast
JIOJISL ¥ TIPOLIEHTHAS! KOHIIGHTPAIIMs BEIIECTBA B PACTBOPE, SAPO aTOMa, HIEKTPOHHBINA
CIIOM aroma, aTOMHas OpOUTalb, Paauyc aTOMa, BaJCHTHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKasi CBI3b, DJIEKTPOOTPUIIATEIIHFHOCTD, TIOJISIPHAS U HEMOJISIPHAs KOBAJICHTHAS
CBSI3b, MOHHAS CBsI3b, METAJUIMYECKAs CBS3b, KPUCTAJUIMYECKAs pEHIéTka (aToMHasl,
WOHHAs, METAJUTMYecKasi, MOJICKYJISIpHAsi), WOH, KATHOH, AaHHWOH, DJEKTPOIHUT U
HEDJICKTPOIIUT, DIEKTPOJUTUYECKAsT TUCCOIMAIINS, PEAKIMH HWOHHOTO OOMEHa,
OKHCJIUTEIIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMH, OKUCIUTEIh W  BOCCTAHOBHTEID,
OKHCIICHHE W BOCCTAHOBJICHHUE, DJIEKTPOIIN3, XUMHUECKOE PaBHOBECUE, OOpaTHUMbIE U
HeoOpaTUMble pEeaKlUH, CKOPOCTh XHUMHYECKOW peakuuu, Kataimzarop, [IJIK,
KOPpO3Hsi METAJLJIOB, CILIABbI

22

OCHOBOIIOJIAararomure 3aKOHbI XMMHHU:. 3dKOH COXpaHCHHUA MACCHI, HCpI/IOI[I/I‘-ICCKI/Iﬁ




3akoH /.. MenneneeBa, 3aKOH MTOCTOSIHCTBA COCTaBa, 3aKOH ABOTraapo

TEOpUU XHUMHUHU: AaTOMHO-MOJIEKYJISIpPHAs TEOpHUsl, TEOpUs DIIEKTPOIUTHUYECKON

2.3
JIUCCOIMAIIUN
3 Brnanenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:
YMEHUE MPAaBUIILHO UCIOJIb30BaTh U3YUCHHBIC BEIIECTBA U MaTepUalIbl (B TOM YUCIIE
MUHEpAJIbHBIE YIOOPEHUSI, METAUIbI U CILIABBI, MPOAYKTHI MepepaboTKU MPUPOIHBIX
31 UCTOYHUKOB YIJIIEBOAOPOAOB (YIJIA, MPUPOIHOTO Tasza, HE(PTH) B OBITY, CEIBCKOM
XO035ICTBE, HAa MPOU3BOJICTBE W MOHMMAHHUE 3HAYEHUS KUPOB, OEIKOB, YIJIEBOIOB
JUIsT  OpraHu3Ma 4YeJjOBEeKa; YMEHHE MPOTHO3UPOBATH BIIMSHUE BEIIECTB U
XUMHYECKHX MPOIECCOB HA OPTaHU3M UYEJIOBEKA U OKPYKAIOIIYIO IPUPOJHYIO CPEIy
39 YMEHHE HWHTETPUPOBATH XUMUYECKHE 3HAHHUS CO 3HAHUAMU JAPYTUX YUCOHBIX
IPEeIMETOB
HaJIMYUE ONbITa pabOThl C Pa3IMYHBIMH HCTOYHUKAMU HHPOpPMAIMH MO XUMHHU
33 (Hay4yHas W HaAy4YHO-IIOMYJISIpHAs JIUTEpaTypa, CIOBapH, CIPaBOYHUKHU, MHTEPHET-
peCypChI)
yMeHHe OOBEKTHBHO OLIEHWBaTh MHGOPMAIMIO O BEHIECTBAaX, UX MPEBpAIICHUAX U
34 MPaKTUYECKOM MPUMEHEHUH W YMEHHE MCIOJb30BaTh €€ JUIsl PEIIeHHs y4eOHO-
MO3HABATENIbHBIX 33724
Brnagenne ocHoBaMM MOHSATHITHOTO ammapara U CUMBOJMYECKOTO SI3bIKa XUMUU IS
4 cocraBiieHUS (POPMYIT HEOPTAHMYSCKUX BEIISCTB, YPABHCHUN XUMUYCCKUX PEaKIIHIA;
ocHoBaMu xumuueckoit HomeHkIaTypsl (IUPAC u TpuBnanbHOA)
YMeHue oOBICHATH CBsI3b MOJIOKEHUs 3yeMeHTa B llepuomuueckoil cucreme c
5 YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOCHHUS aTOMOB XHMHUYECKHUX DJIEMEHTOB (COCTaB
U 3apan aapa, o0lnee YHCIO SJIEKTPOHOB), pacHpeesieHHeM SJIEKTPOHOB IO
HSHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOIOB, KNS U KAJIbIIHS
[IpencraBienue o MEPUOAMYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX AJIEMEHTOB
6 (pamuyc atoma, SJIEKTPOOTPHUIATEIBHOCTb), MPOCTHIX M CJIOXKHBIX BEIIECTB OT
MOJIOKEHUS AyeMeHTOB B [lepuonnyeckoil cucteme (B MajblX MEPUOJIaX U INIaBHBIX
MOATPYIINAX) U JIEKTPOHHOTO CTPOEHUS aTOMa
7 YMenue knaccuuuupoBarb:
7.1 XAMHUYECKHE HJIEMEHTHI
7.2 HEOPTraHWYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUI
8 YMeHue onpeaensrh:
8.1 BAJICHTHOCTh U CTEN€Hb OKUCIICHUS] XUMHYECKUX 3JIEMEHTOB, 3apsi] HOHA
8.2 BUJI XUMUYECKOH CBSA3U M TUI KPUCTAIIMYECKON CTPYKTYPbI B COEAMHEHUSX
8.3 XapakTep cpeiibl B BOJAHBIX pPacTBOpax BellecTB (KUCIOT, OCHOBAHUH)
8.4 OKHCIUTENb U BOCCTAHOBUTEIIh
9 YMeHue xapakTepu3oBath pU3MUecKre U XMMUYECKHUE CBOMCTRA:
91 MPOCTHIX BEMIECTB (KUCIOPOA, O30H, BOAOPOMA, TpaduT, amMas, KpeMHHUH, a3oT,
) docdop, cepa, XJI0p, HATPUIA, K1, MATHUH, KaIbIUi, aTIOMUHUH, JKeJe30)
CIIOXKHBIX BEIIECTB, B TOM 4YHCJIE€ UX BOJHBIX pacTBOPOB (BOJa, AaMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOJ, OKCHABI W THUAPOKCUAbI meTamuioB I-IIA rpymnm,
9.2 amromunus, menu (1), nunka, sxenesa (I u III), okcuast yrnepona (I u IV), kpemuus
(IV), azora u docdopa (IIl u V), cepsr (IV u VI), ceprucras, cepHas, a3oTucTas,
azoTHas1, pochopHas, yrompHasi, KpeMHHEBasi KUCIIOTA U UX COJIN)
MIPOTHO3UPOBATh W XapaKTEPU30BaTh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX
9.3 COCTaBa W CTPOCHHMS, TMPUMEHEHHUE BEIIECTB B 3aBUCHUMOCTH OT HX CBOICTB,
BO3MOKHOCTh TPOTEKAHUS] XMMUUECKUX MPEBPALIEHUN B PA3IUYHBIX YCIOBUSAX
10 YMeHHe cOCTaBIsATh MOJIEKYJISIPHBIE M1 HOHHBIE YPAaBHEHUSI PEAKIIUid, B TOM YHCIIE:




10.1 peaxiuii HFOHHOTO OOMeHa

10.2 OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIt

10.3 WUTIOCTPUPYIOIIMX ~ XMMHUYECKHME  CBOMCTBA  HW3YYEHHBIX  KJIaccoB  (Tpyrm)
HEOPTraHUYECKUX BEIECTB

104 HOJATBEPKIAIOLINX FEHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMU

11 YMeHune BIYUCIATh (IPOBOJIUTE PACUETHI):

11.1 OTHOCUTEIIbHYIO MOJIEKYJISIPHYI0 M MOJISIPHYIO MacChl BELIECTB, MacCOBYIO JIOJIIO
XUMHUYECKOT0 3JIEMEHTA B COCTMHECHUHT

11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,

11.3 KOJIMYECTBO BEILLECTBA U €r0 Maccy, 00beM Ira3oB

114 M0 YpaBHEHUSM XMMHUYECKUX PEaKlMi U HAXOJUTh KOJUYECTBO BEIECTBA, 00BEM U
MaccCy peareHTOB WU MPOAYKTOB peaKIuH

12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJIaMH  HAYYHOTO T[O3HAaHUSA (HAONIOACHHWE, W3MEpEHUE,

12.1 SKCTIIEPUMEHT, MOJICIUPOBAHUE) TPU WU3YYCHUHU BEIIECTB M XUMHYECKUX SBIICHUM;
yMeHHE CHOPMYITHPOBATH MPOOIEMY U TPEIUIOKHUTD ITYTH € PeIICHUS

122 Oe3zomacHOil pPabOThl C XHMMHYECKUMHU BEIIECTBAMHM, XHMHYECKOM TOCYAOU U

) 1a00paTOPHBIM 000PYIOBaHHEM

npaBwiaMyd  0e30macHoro oOpalleHuss C BEIIECTBAMHU, HCIONb3YEeMbIMH B
MOBCECIHCBHOHN JKW3HM, TPABHJIAMHU TIOBEJCHUS B IENAX COSPEIKEHUS 370POBbS H

12.3 OKpYKarolled MpUPOIHON Cpellbl; MOHMMaHUE Bpena (OMacHOCTH) BO3JEHCTBUS Ha
JKUBBIC OpPraHM3MBI  OMpPENCICHHBIX  BEHISCTB, CIOCOOOB  YMEHBIICHHS U
MPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS

13 Hanuuue mnpakTHUeCKUX HABBIKOB IJIAHUPOBAHUS M OCYILECTBICHHS CIEAYIOLINX
XUMHUYECKHUX IKCIIEPUMEHTOB:
U3YYCHHEC W OINMCaHWue (PU3UYECKUX CBOWCTB BEIISCTB; O3HAKOMIICHUE C

13.1 bU3MYECKUMU U XMMHUYECKUMU SIBICHUSIMU; OTBITHI, WILTIOCTPUPYIOIINE MPU3HAKU
MPOTEKAHUS XUMUYECKUX PEAKITUN

13.2 u3ydeHHe croco0OB pa3eseHHs cMecel
MOJIy4YeHUE KUCIOpOAa U U3YYEHHE €ro CBOMCTB; MOJIYyYEHUE BOJOPOAA U M3YyUYECHHE

13.3 €ro CBOWCTB; IIOJIy4EHHE YTJIEKHUCIOTO ra3a M M3y4EHHE €r0 CBOMCTB; IOJyYCHHE
aMMHaKa U U3y4E€HHE €r0 CBOICTB

13.4 [IPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM JOJEH pacTBOPEHHOTO
BEIIECTBA

135 IPUMEHEHHE WHJIUKATOpOB (JIaKkMyca, METWJIOpaHXka H (136HOJ1(1)T21H€I/IH3) JUISE
ONpeIeTICHUsI XapaKTepa Cpeibl B paCTBOPAX KHUCIOT U IIEJI0Uen
HCCIIC/IOBAHUE M ONKCAHUE CBOMCTB HEOPraHMYECKHX BELIECTB Pa3IMUYHBIX KIIACCOB;
M3yUeHHUE B3aUMOJICHCTBUS KUCIOT C METAIAaMH, OKCHIaMH METAJIJIOB, PACTBOPUMBIMU

13.6 Y HEPaCTBOPUMBIMU OCHOBAHUSMH, COJISIMH; MOJy4Y€HHE HEPACTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJIHOTO MeTajlla JPYrMM U3 pacTBOpa COJIM, HCCIEIOBaHUE
aM(pOTEpPHBIX CBOMCTB THAPOKCUIOB ATFOMUHHS U IIMHKA
pEelIeHHEe  DKCIEPUMEHTANBHBIX  3amad 1o  TemaMm: «OCHOBHBIE  KJIACCHI

13.7 HEOPTraHWYECKUX COCAMHEHUI; « DNEKTPOIUTHUECKas JUccouuausy; «Baxueimme
HEMETaJUTBl U UX COSTUHEHUs»; «BakHEHIIIIEe METAITBI U UX COCTUHECHHS
XUMUYECKHE DKCIICPUMEHTHI, WJUTFOCTPUPYIONTUE TPHU3HAKU TMPOTEKAHUS PEaKIUui
MOHHOTO OOMEHA; Ka4eCTBEHHBIE pEaKIMd Ha MPHUCYTCTBYIOIINE B BOJHBIX

13.8 pacTBOpax WOHBIL: XJOpPUA-, OpoMHI-, HOMUA-, cynbdar-, ¢ocdar-, kapOOHAT-,
CUJIMKAT-aHUOHBI, TUIPOKCHUI-HOHBI, KATHUOHBI AMMOHHS, MAarHus, KalbIlus,
ATIOMUHMS, Keme3a (2+) u xenesa (3+), mean (2+), THHKA

14 YMmenue:




MPEJCTaBIATh PE3yNbTaThl SKCIEpUMEHTa B (OpMe BBIBOJIOB, J10Ka3aTEIbCTB,

14.1

I‘pa(bI/II(OB )41 Ta6JII/II_I 1 BBIABJIATH SMIIUPUYCCKUC 3aKOHOMCPHOCTHU

YCTaHAaBJIMBATh CBA3U MCKY PCaJIbHO HaGJIIOI[aeMBIMI/I XUMHWYCCKUMU SABJICHUAMU U
14.2 MpoIeccaMy, TPOUCXOMAIIMMA B MaKpO- M MHUKPOMHUpPE, OOBSCHITH NPUYUHBI

MHOroo0pa3usi BEIIECTB




IHEPEYEHDB 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMbBIX HA OCHOBHOM
IroCYIAPCTBEHHOM 3K3AMEHE 110 XUMHUH

Koxa
1
1.1

1.2

IIpoBepsieMblii 31€eMEHT COEPKAHUSA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA
UucTteie BemecTBa u cMecu. CriocoObl pa3ziesieHus: cMecei

ATOMEI 1 MOJICKYIJIBI. Xumudeckue 3JeMeHThI. CUMBOJIBI XUMHYCCKUX 3JICMCHTOB. HpOCTBIG n
CJIOKHBIC BCIIICCTBA.

1.3
1.4

Xumuueckasi popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 31eMeHTOB. CTENeHb OKUCICHHS

3aKOH IIOCTOSHCTBA cocrTaBa BemlecTB. OTHOCHUTENbHAS aTroMHasg wmacca. OTHOCUTEIbHAI
MOJICKYJISIpHAst Macca. MaccoBasi I0JIsi XAMUYECKOTO JIEMEHTA B COCTUHECHUHT

L.5

1.6

KomuuectBo BemecrBa. Monbk. Momsipras macca. MousipHblii 00bEM Ta30B. B3zanmmocBs3b
KOJIMYECTBA, MACChl U YUCJIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

Ousznueckue W XUMUYECKHE SBICHUA. XHUMHUYECKas peakius W €€ TMPU3HAKU. 3aKOH
COXPAaHEHHUS MACChl BEIIECTB. XUMUYECKUE YPAaBHEHUS

2.1

Ilepuonuueckuii 3akoH u [lepuoanueckas cucrema xumuuecknx 3meMeHToB /.M. Meneneena.
CtpoeHue aToMOB

Ilepuonuueckuit 3akoH. [leproanyeckasa cucremMa xuMudeckux snemeHToB .M. Menneneena.

IIepuons! u rpynnsl. @PU3HMYECKUN CMBICI OPAIKOBOIO HOMEpa, HOMEPOB IIEPUOIA U TPYIIIIBI
JJIEMEHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX snep. M3orombl. DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX
oboyiouek aroMoB TepBbIX 20 XuMUYecKuxX dneMeHToB [lepmommdeckoit cuctemsl JI.U.
Menneneesa

2.3

3.1

3aKOHOMEPHOCTH B W3MEHEHHUU CBOMCTB XMMMUYECKHUX JJIEMEHTOB IEPBBIX TPEX INEPHOJOB,
Kanus, Kaimpuus  (pagudyca  aTOMOB,  3JIEKTPOOTPHULIATEIBHOCTH, METAUIMYECKUX U
HEMETaNTNYEeCKUX CBOMCTB) U MX COCIUHEHHUH B COOTBETCTBUM C IOJIO)KEHHEM 3JIEMEHTOB B
[lepnonnueckoil cHCTEME U CTPOCHUEM MX aTOMOB

CrtpoeHue BelecTBa

Xumnueckas cBsizb. KoBasieHTHas (TIoJIsIpHAst M HETIOJSIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIHHOCTD
XUMHUYECKHUX 3IeMEeHTOB. MloHHas cBsi3b. MeTayunueckas CBs3b

3.2

Tunsl KpUCTAIMYECKUX PEIIETOK (aTOMHas, HOHHAs, METAJUINYECKasi), 3aBUCUMOCTb CBOMCTB
BEILECTBA OT TUIA KPUCTAJUIMYECKON PEILIETKU U BUJA XUMUYECKOU CBSI3H

4.1

Baxwneiimue MNPpEACTABUTCIIM HCOPIraHUYCCKHUX BCIICCTB. Hemerannel m uX COEIMHEHUS.
MeTanisl ¥ UX COSIUHCHUS

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHMUECKUX COEMHEHH: OKCHIIOB (cosieo0pasyromme:
OCHOBHBIC, KHCJIOTHBIE, am(OTepHbIE) M HecoleoOpa3ywIlnue; OCHOBaHUN (WIENOYM U
HEpPaCTBOPHMBIC  OCHOBAHHUA); KHCJIOT (KHUCIOpPOACOJEpKAIUEe W  OECKHCIOPOIHBIC,
OJTHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIeH (CpEeIHUX U KUCIBIX )

4.2

4.3

Ou3nyeckue MW XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPOAA, XJOpa,
KHCJIOPOJIa, CEPHI, a30Ta, pocdopa, yrieposaa, KpeMHUs

dusnueckre U XUMHUYECKHE CBOMCTBA MMPOCTBIX BEIICCTB-MCTAJIJIOB: JIMTHUA, HATPHA, KaJlusd,
MarHusi ¥ KaJblUsl, ATFOMUHUS, Kelle3a. DIEKTPOXUMHUECKUN Psiji HANPsDKEHUH METallioB

4.4

4.5

dusnueckrue 1 XMMUYECKHE CBOMCTBA BOAOPOIHBIX COEIMHEHUM HEMETAJIOB: XJIOPOBOAOPO/IA,
CEPOBOIOPOIA, AMMHUAKA

dusnueckrue U XMMUYECKUE CBOMCTBa OKCUAOB HemeTawioB: cepol (IV, VI), azora(ll, IV, V),
dbocdopa(Ill, V), yraepona(ll, IV), kpemaus(IV). [Tonyuenne okcuaoB HEMETAIIOB

4.6

Xumudeckrue cBoicTBa OKCHIOB: MeTauioB [A—IIIA rpymm, muaka, menu(Il) n xemesza(Il, III).
[TonydyeHne OKCHIOB METATIIOB

4.7

XUMHUYECKUE CBOMCTBa OCHOBaHMU M aM(OTEPHBIX THAPOKCHIOB (Ha MpUMEpe TUAPOKCHIIOB
JIFOMUHUS, XkKele3a, HMHKa). [omyuenre ocHoBaHMH U aM(OTEPHBIX TMIPOKCUIOB

4.8

OO0mue XUMUYECKHE CBOMCTBA KHCIOT: XJOPOBOJOPOJHON, CEPOBOJIOPOJIHOMN, CEPHHCTOM,




CEepHOM, a30THOU, (ochopHOM, KpeMHHEBOH, yrosbHOW. OcoObIE XWMHUYECKHE CBOMCTBA
KOHLICHTPUPOBAHHOM CEpPHOM U a30THOM KUCIOT. [losrydenne Kucior

4.9 OOue xuMHUYecKre CBoicTBa cpenHux coneil. [lomydyenue comneit
4.10 [Tony4yenue, coOupanue, pacrio3HaBaHUE BOJIOPO/IA, KUCIOPOIa, aMMHUaKa, yrJIeKUCIOTo ra3a B
naboparopuu
411 [Tomyyenue amMMuaka, CEpHOM M a30THOM KHUCJIOT B HpPOMbIIIEHHOCTH. OOmme crnocoObl
II0JIyYEHUS] METAJIJIOB
4.12 ['eHeTnyeckas CBsI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COETUHEHUI
5 XHUMHUYECKUE PEAKLUN
Knaccupukanus XUMHUYECKUX peakUuil MO pPa3IuYHbIM IpPU3HAKaM: [0 YHCIy M COCTaBy
5.1 YYaCTBYIOLIMX B PEAKIHH BEIIECTB, IO TEIUIOBOMY J(PQEKTy, MO H3MEHEHHUIO CTEleHEH
OKHCJICHUS XMMUYECKHX 3JIEMEHTOB
59 TennoBolr 3h(PEeKT XUMHUYECKOW peakIuu, TEPMOXMMHUYECKHE ypaBHEHHSA. OK30- U
SHAOTEPMHUUYECKUE PeaKIMU. TepMOXUMHUECKHUE YPAaBHEHUS
OKHCINTENbHOBOCCTAHOBUTENbHBIE peakiuuu. OkucauTenu U BoccraHoBuTenu. Ilpoueccs
53 OKHMCIICHHS. M BOCCTAHOBJIEHUS. OJIEKTPOHHBIM OallaHC OKHCIMTEIbHOBOCCTAHOBUTEIBHON
peakuuu
54 Teopuss snexkrponutuyeckoil  nuccoumanuu. KaTHOHBI, aHMOHBI.  DJIEKTPOIMUTHI U
) HeIeKTpoJInThl. CUiIbHBIE U clla0ble 3J1eKTPoJauThl. CTeneHb AUCCOalU
55 Peakuuu noHHOro oOMeHa. YCIOBUS NPOTEKAaHUS DPEAKIMM HMOHHOrO OOMEHa, IOJHBIE U
) COKpaIllEHHbIE MOHHBIC YPABHEHUsSI peaKI1ii
6 XuMHsl U OKpy’Karolas cpeaa
BemectBa 1 MaTepuanbl B ITOBCEJHEBHOM JKM3HU 4eJOBeKa. be3omacHoe HCIOJIb30BaHUE
6.1 BEIIECTB M XUMHUYECKUX peakiuii B 1abopaTopuu u ObITy. IlepBas moMoms npyu XUMHYECKHX
0KOrax M OTPaBIEHUSIX
XUMHUECKOE 3arpsi3HEHHE OKPYKAIOLIEH cpeabl (KUCIOTHBIE MO, 3arpsi3HEHHE I10YBHI,
6.2 BO3/lyXa 1 BOJOEMOB), CIIOCOOBI ero npenoTBpauieHus [lpenenbHas qomnyctumasi KOHIEHTPALUS
BemtectB (IIJIK). Poip XxumMun B perieHun 3KOJIOrMYECKHX MpobieM. YcuiieHHe MapHUKOBOTO
s¢dekra, pa3pylieHre 030HOBOTO CIIOsI
ITpumenenue cepsl, a3oTa, pocdopa, yriepoaa, KpeMHUS U UX COCUHEHUH B ObITY, MEAULIMHE,
6.3 MIPOMBIIIJIEHHOCTH U CENbCKOM X03siiicTBe. IIprMeHeHne MeTaioB U CIUIaBOB (CTallb, YYT'yH,
) TIOPATIOMUHUHN, OpOH3a) B OBITY M IMPOMBIIIJICHHOCTH UX coeauHeHui. [loHaTtue o koppo3uu
METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU
6.4 [IpupoaHble UCTOYHMKHU YTJIEBOJIOPOAOB (yroyib, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHI HX
' nepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIIEHHOCTH
IlepBoHayasIbHBIE MOHATUS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHUSX yriepoaa (MeTaH,
6.5 9TaH, 3TWJIEH, AlleTHJIEH, 3TaHOJ, TJMILEPUH, YKCycHas kucnora). lloHstue o Ouomormuecku
BKHBIX BELIECTBAX: )KUPAX, OEJIKaX, YIIEBOJAAX — M UX POJIM B KU3HH YEIOBEKa
7 Pacuérsr:
7.1 1o hopMysaM XMMHYECKHX COEAMHEHUM
7.2 Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PaCTBOPE
7.3 110 XMMUYECKUM YPAaBHEHUSIM
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