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HOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o XMMUU Ha YPOBHE OCHOBHOT'O 0OOIIIETO 00pa30BaHMsI COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0O0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE (eneparbHON
paboueil mporpaMmbl BOCIIUTaHUS U C YUETOM KOHIEMIMH MPENnoJaBaHus Y4eOHOro IMpeamMera
«Xumusi» B 00pa3oBaTenbHbIX opranu3anusax Poccuiickoii @eneparun.

[IporpaMmma mo xumuM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTernu OOyYeHHS,
BOCIIMTAHUA U pa3BUTHUS OOY4YAIOIIMXCS CpPEACTBAMU Y4eOHOro NpeaMeTa, yCTaHaBIUBAET
00s3aTenbHOE IPEIMETHOE COJEp)KaHUE, MPeyCMaTpUBAET paclpesielieHue ero mo Kjaccam u
CTPYKTYpPUPOBAHUE I10 pa3jieJlaM U TeMaM MPOTrPaMMBbI 110 XUMUU, ONPEAEIIAET KOJIMUECTBEHHbBIE
M KayeCTBEHHbIE XapaKTEPUCTUKH COACPKAHUSA, PEKOMEHAYEMYIO IOCJIEeI0BATEIbHOCTh
W3YYCHHUS XUMHUU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
polecca, BO3pacTHbIX OCOOCHHOCTEN 00ydaromuXcsi, ONpeAeseT BO3MOXHOCTU NpeaMeTa JJis
peanzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHONW MPOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIET0 00pa30BaHUs, a TAaKXKe TPeOOBaHMI K pe3yabTaTaM O0Oy4YeHHsS] XUMUU
Ha YpOBHE Leleld M3y4YeHUs TMpeaIMeTa M OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIBHOM
JEeSTEIIbBHOCTH 00YyYaroIIerocst 1o OCBOEHUIO Y4eOHOI0 COJIepPKaHuUs.

3HaHME XUMUH CIIY>KUT OCHOBOH U1 OPMHUPOBAHUS MUPOBO33PEHHUS 00yUaIOIIErocs, ero
MPEJICTABICHUI O MAaTepUAIIBLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMHUPYEMbIe XUMUEH
NPEJCTAaBICHUS O B3aUMOIIPEBPALLICHUAX YHEPTUU U 00 IBOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTSIX
pemieHus Ti00albHBIX MIpoOJIEM YCTOWYMBOTO pPa3BUTUS YEJIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYECKOM, MUIEBOI U SKOJIOTHYECKON 0€30M1acHOCTH, TPOOIIEM 3paBOOXPaHEHHUS.

N3yuenue xumuu:

CHOCOOCTBYET peanu3alii BO3MOXHOCTEH sl caMopa3BUTHS U (POpMHUPOBaHUS
KYJBTYPbI JINTYHOCTH, €€ 0011l 1 PyHKIIMOHAIBHOW TPAMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHKME MBILUICHUS U TBOPUECKHUX CIIOCOOHOCTEH 00yvaroumxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATeNbHOCTH, OKCIEPUMEHTANBHBIX U
UCCJIEOBATEIbCKUX YMEHUN, HEOOXOJMMBIX KaK B TIIOBCEIHEBHOW KU3HM, TaK U B
poeCCHOHATBHON JeATETLHOCTH;

3HAaKOMUT CO CHEHU(PHUKON HAYYHOTO MBIILIECHUS, 3aKJIaJbIBAa€T OCHOBBHI I[EJIOCTHOTO
B3TJIS1/1a HA €IUHCTBO MPUPOBI U YETIOBEKA, SBISETCS] OTBETCTBEHHBIM TAarloM B (POPMUPOBAHUU
€CTECTBEHHO-HaAYYHOU I'PaMOTHOCTH 00YyYaroIINXCs;

crocoOcTByeT (HOPMUPOBAHUIO I1IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSAM, K TPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJAJ B OJKOJOTHYECKOEe 0OpazoBaHuE
00ydJaromuxcs.

JlanHble HampaBJIeHUs B OOYYCHHH XUMHUU O0ECIEYMBAIOTCS CIEIU(UKON COIepKaAHUS
y4eOHOTO TIpeaMeTa, KOTOPBIH SBISIETCS TENaroTMYeCKH aJanTHPOBAHHBIM OTPaKEHHUEM
0a30BOI HAYKU XMMHUU Ha ONpeIeIEHHOM JTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs OPUEHTHUPOBAH HAa OCBOCHHUE
00yYarolMMHUCS CUCTEMBbI TIEPBOHAYANIBHBIX MMOHATUM XUMHUHU, OCHOB HEOPTaHMUECKOM XUMUU U
HEKOTOPBIX OTJEIBHBIX 3HAUUMBIX TIOHATHH OPTaHMYECKOU XUMUMU.

CtpykTypa coaepxaHHsl MPOrpaMMbl MO0 XMUMHH c(HOpMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxoaa K €€ uaydenutro. ConaepxaHue CKIAJAbIBAETCS W3 CHUCTEMbl MOHATHM O XUMHUYECKOM
AJIIEMEHTE W BEIIECTBE M CHUCTEMBbl MOHATUH O XuMHUYeckod peakuuu. OOe 3T CHCTEMBI



CTPYKTYPHO OpraHU30BaHbl II0 NPUHLMILY IIOCJIEI0BATEIBLHOIO PAa3BUTHs 3HAHUKW HAa OCHOBE
TEOPETHUYECKUX NPEICTABICHUIN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YUYE€HHS O CTPOEHUH aToMa U XMMHYECKOH CBS3H;

— MPECTaBICHUI 00 IEKTPOIUTHUECKOI TUCCOIMALINYN BEILIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCJIEJOBATEILHO OT OJHOTO YPOBHSA K JIPYromy,
BBINOJIHASA (YHKUMU OOBSACHEHHsS U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHMS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHHUS U IIOJIYyYEHUs U3y4aeMbIX BELICCTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOH IIPUPOJBI,
LIEHHOCTHOT'O OTHOILEHNUS K HAYYHOMY 3HAaHUIO U METOJaM II03HaHuA B Hayke. M3ydeHue xumun
OPOMCXOOUT C MPHUBJICYCHHEM 3HAHUM M3 paHee M3YUYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» U «PuU3nKa. 7 Kj1accey.

[Tpu u3yyeHNr XUMUHU NPOUCXOAUT (HOPMUPOBAHHUE 3HAHUN OCHOB XMMHUECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JIeATEIbHOCTH YeJlOBeKa U KaK OJJHOTrO
U3 KOMIIOHEHTOB MHPOBOH KyJbTYpbl. 3ajjauya y4eOHOro mnpeaMeTra COCTOUT B (OPMHUPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXXHEWIIHMX ()AKTOB, MOHITHUH, 3aKOHOB U TEOPETHUYECKUX
MOJIO’KEHUH, JOCTYNHBIX O0O0OOIIEHUH MHUPOBO33PEHYECKOr0 XapakTepa, s3blka HayKd, B
NpUOOIIEHNH K HAyYHBIM METOJaM IT03HaHMS [IPU N3yYEHUH BELIECTB U XUMUYECKUX PEaKIHii, B
(GopMHpPOBaHUM W Pa3BUTUM I[I03HABATEIbHBIX YMEHMH M HMX HNPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHOM U yueOHO-UCCIIEIOBATEIBCKOM 1eATeIbHOCTH, OCBOCHUH TPaBMII O€3011acHOTO
oOpallleHus ¢ BelIeCTBAMU B ITOBCETHEBHOM JKU3HHU.

[Ipy M3ydyeHUM XMMHUU Ha ypOBHE OCHOBHOIO 00Iero oOpa3oBaHUs Ba)KHOE 3HAUYEHUE
nproOpenu Takue 1e, Kak:

— (hopMupOBaHHE MHTEIICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpPa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHHITUIO DEUICHWH, CIOCOOHOM aJanTHUpOBaThCsi K
OBICTPO MEHSIOUINUMCS YCIOBUSAM KU3HU;

— HaIpaBJIeHHOCTh OOYyYEHUS Ha CUCTEeMaTHYecKoe NpuoOIleHHue oO0yJaromuxcs K
CaMOCTOSITCJIBHOM ~ ITO3HABATCIIBHOW  JEATENbHOCTH, HAay4YHbIM  METOJaM  IIO3HAHUf,
(GOopMHPYIOIIUM MOTHBALIMIO U PAa3BUTHE CITIOCOOHOCTEH K XUMUH;

— ofecrnieyeHue YCJIOBHM, CHOCOOCTBYIOLIUX MPHOOPETEHUI0 OOYydYaloIMMUCS OIbITa
pa3HOOOpa3HON NeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIHI ), UMEIOLINX YHUBEPCAIbHOE 3HAaUCHUE /ISl pa3IMYHbIX BUJOB JAEATEIbHOCTH;

— (hopmupoBanue obmelt GpyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
YHclie YMEHHH OOBSACHATh M OICHHMBATH SIBJICHHUS OKPYXKAIOIIETO MHpA, HCIIONB3YS 3HAHUS H
OMBIT, TMOJyYEHHbIE MPU HM3YYEHUU XHUMHUH, NPUMEHATh HMX MpPHU pEIIeHUHu MpodieM B
MIOBCEIHEBHOM JKU3HU U TPYAOBOH IEATEIBHOCTH;

— (hopMupoBanue y o0ydaromuxcs ryMaHUCTHYECKUX OTHOIICHUH, TOHUMaHMs [IEHHOCTH
XUMHUYECKUX 3HAHUHU I BBIPAOOTKH SKOJIOTHYECKH IIETIeCOO0Pa3HOTr0 MOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTU B LEISAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOIIEH MPUPOIHOMN
cpensl;



— pa3BUTHE MOTUBAIIMU K 00YYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX IEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
po WISt ¥ HAMPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OO61iee yucno 4acoB, OTBEAEHHBIX I M3yUEHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOILETO
oOpa3oBaHus, cocTaisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 yaca B HEJIETIO).

COJEPXAHUE OBYUYEHUA

8 KUIACC

HepBOHaanIbeIe XUMHYECCKHUC ITIOHATUA

[Ipeamer xumuu. Poiib XMMHUM B KM3HM 4YelIOBEKa. XUMHA B CUCTEeME HayK. Tena u
BenlecrBa. dusnueckue cBoONCTBa BelECTB. ArperaTHoe cocrtosHue BemecTtB. llonarue o
METO/AAxX MO3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CriocoObl pa3/ieneHns cMecei.

ATOMBI U MOJEKYJbl. XHUMHUYECKUE 3IeMEHThl. CHUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
IIpocTble U CioXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOI'0 2JIEMEHTA B COCIUHEHHH.

KonuuectBo BemectBa. Monb. MossipHas macca. B3anmocBsi3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacu€Thl mo hopMynaM XUMHUECKUX COSIMHEHUIA.

@usnyeckue U XMMHUYECKHE SIBICHMS. XUMUYECKas peakuus U €€ IMpPU3HAKU. 3aKOH
COXpaHEHUs MacChl BEIIECTB. XuMuueckue ypaBHeHus. Kiaccuduxanus XuMudeckux peakuui
(coemuHeHus, pa3IoKeHHsI, 3aMeIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumeHm:

3HaKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBUiIaMu pabOThl B JabopaTopuu M NpUEMaMU
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJAOBaHUEM, M3YYCHHE M ONMUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYEeCKUX BELIECTB, HaOM0ieHne (PU3NUecKuX (IIJIaBIeHUE BOCKA, TassHUE JIba,
pacTHpaHue caxapa B CTyIKe, KATIEHHUE M KOHJICHCAIUS BOJbBI) U XMMHUYECKHX (TOpEeHHE CBEYH,
IIPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJECICTBIE MeJla ¢ KUCIOTOM) sIBJIEHUH, Ha0Jt01eHne
UM ONHCAaHWE TMPU3HAKOB IMPOTEKAHHS XUMHUYECKUX peakuuil (pas3jokeHue caxapa,
B3aMMOJICIICTBHE CEPHON KHUCIIOTHI C XJIOpHUIOM Oapusi, pasioxeHue ruapokcuaa menu (I1) mpu
HarpeBaHWH, B3auMoJieiicTBUE jkene3a c pacTBopoM coiu menu (ll), m3ydenume crnoco6oB
pasfeneHuss CMecel: C TOMOIIbI0 MarHumra, (UIBTPOBAaHUE, BBIMAPHBAHUE, TUCTUIUIAIMS,
xpomaTtorpadus, TpoBEeIEHHWE OUYUCTKHM TMOBAPEHHOM COJM, HaONIOJIEHHEe U ONMCaHUE
pEe3yIbTaTOB IPOBEJAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MoJiesIel MOJIEKYT (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — 3J€MEHT W IMPOCTOE BEIIECTBO.
HaxoxneHnue kuciopoja B npupojae, Gu3ndeckue U XMMUYECKHUEe CBOMCTBA (peakiuyu TOPEHUS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl NOMy4YeHHs KHUCIOpoJa B J1abOpaTopuu U
IpoMbINUIEHHOCTH. KpyroBopotr kuciopoaa B npupoje. O30H — aljoTporHas MOAU(pUKALUS
KHCIIOpO/JIa.



TennoBoil 3¢ ¢deKkT XUMHUUECKOM peakluuu, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- U
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3AyXa, YCUJICHUE
nMapHUKOBOTO (D deKTa, pazpyieHrne 030HOBOTO CJIOS.

Bomopon — »smeMeHT M mpoctoe BewiecTBO. HaxoxkaeHue Bogopoda B NPUPOJE,
duznYeCKre U XUMUYECKIE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oyueHus. KucioTe! u comu.

Momnsipabiii 00b€M ra3oB. PacuéTel Mo XuMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Bona kak pactBoputenb. PactBopel. HacklimeHHbsie u
HEHACBIIICHHbIE PacTBOpPbl. PacTBOpUMOCTh BellecTB B Boje. MaccoBasi J0Js BELIECTBA B
pactBope. XuMHUeckue cBOMCTBa BOAbl. OcHOBaHus. Poib pacTBOpoOB B MpHUpPOJE U B KU3HU
yenoBeka. KpyroBopoT BoabI B mpupoje. 3arps3HEHUE MPUPOIHBIX BOA. OxpaHa W OYUCTKA
MPUPOJAHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeauneHuidd. Oxcunpl. Kiaccudukanus OKCHIIOB:
coneoOpa3yrorniue (OCHOBHBIC, KUCIIOTHBIE, aM(DOTEpHBIC) U HecoleoOpasywmue. HoMeHnknatypa
OoKcH0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loyyeHne okCuaoB.

OcHoBanus. Kraccudukanuss ocHoBaHWM: MIENOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenkiarypa ocHoBanuil. @u3MUeCKHME M XMMUYECKHE CBOWCTBA OCHOBaHMM. llomyueHue
OCHOBaHMI.

Kucnotel. Knaccuduxanus kucinor. Homenkinarypa kucior. @usndyeckue U XUMHUYECKUE
cBoiicTBa kuciot. P aktuBHoctu metauioB H. H. bekerosa. Ilonyyenue Kucior.

Comu. Homenknatypa coisieid. @uznueckue U XMMHUUYecKHe cBoiicTBa coiield. Ilonmyuenue
COJICH.

I'eneTnueckas CBsI3b MEKY KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OTMpeJIeNIeHNE COJIepKaHusl KUCIOpOoia B BO3AyXe, MOJIyYeHHe, cooupanue,
pacrmo3HaBaHWE M HM3yYeHUE CBOICTB KUCIOpOJa, HAOMIOJEHHE B3aWMOJCWCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHUKHOBEHUS M IMPEKpaIIeHUsi TOpeHus (mokapa), 03HAKOMIJICHHUE C
oOpasamMu OKCHUJIOB U OINHUCAHWE HMX CBOWCTB, IMOJIydeHHE, COOMpaHue, paclio3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHme), B3ammojueiictBue Bojopoda ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJI30BAHKE BHICOMATEPUAIOB), HAOMIOeHHE 00PA3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaeaoBaHUE OCOOEHHOCTEM pPAacTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE DPACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICICTBHE BOJBI C MeETayIaMH (HaTpueM U KajbllieM) (BO3MOXXHO HCITOJIb30BaHUE
BUJICOMATEPHAIIOB), MCCIEAOBaHUE OOpPAa3I[OB HEOPTAHUYECKUX BEIIECTB PA3IHUYHBIX KJIACCOB,
HaOJIIOZICHUE M3MEHEHUsI OKPAaCKH WHJUMKATOPOB B pPACTBOpaxX KHUCIOT U IIEJIOYeH, M3yueHue
B3aumoecTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeETaIaMH,
peakiuii HeUTpalM3aluM, TOJyYEeHHUE HEepPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula IpyTuM U3 pacTBOpa COJIM, PEIlIeHUE SKCIIEPUMEHTANIbHBIX 3a1a4 10 TeMe «Baxkuelue
KJIACChl HEOPTaHUYECKUX COEAUHEHUIN.

Ilepuoguyecknii 3axkoH u Ilepuognyeckasi cucrema xumudeckux sjaementos JI. U.
MenpaeneeBa. CTpoeHue aToMOB. XMMUYeCKasi CBA3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakiumn

[TepBbie TOMBITKH KJIACCU(UKANIMA XUMHYECKHX JJIEMEHTOB. [loHsATHE O Trpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEIOYHBIC U IIEIOYHO3EMETbHBIE METAJIBI, TaJIOTEHbI, HHEPTHBIE Ta3bl).
DJIEMEHTHI, KOTOpbIE 00pa3yroT aM()OTEPHBIC OKCHJIBI M THUIPOKCHUIBI.

Ilepuonnueckuii 3akoH. llepuoamueckas cucrema xumuueckux a3yementos J[. H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepuoauueckoid cucTemsl



xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbst u rpynmbl. Du3nyeckuid CMBICH
MOPSIKOBOTO HOMEPA, HOMEPOB MEPHO/Ia U TPYIIIILI JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HW3orombl. OnekTpoHbl. CTpoeHHe
AIEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX ANEMEHTOB [leprnoandeckoil CuCTeMbl
. N. MenpeneeBa. XapakTepUCTHKAa XHMHMYECKOIO DJJIEMEHTa II0 €ro IIOJIOKEHUIO B
Ilepnonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUs pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB 110 IPYIIIaM U IEpUOJIaM.

3nauenue [lepuonnueckoro 3akoHa u [lepruoauueckoil CUCTEMBI XUMUUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTHS HayKu U npakTuku. 1. 1. MenaeneeB — y4€HbIi U IpakJaHKH.

Xumuueckas CBSI3b. KoBasientHas (monsipHas u HEMoJIsIpHast) CBSI3b.
ONEKTPOOTPULIATEIBHOCTh XUMUYECKUX AIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucneHusi.  OKHMCIUTENIbHO-BOCCTAHOBUTENbHbIE  peakiuu.  IIponeccs
OKHCJIEHUS U BOCCTaHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yueHHe OoO0pa3LoB BEIIECTB METAUIOB M HEMETAJIOB, B3aMMOJAEUCTBHE THUAPOKCHIA
LIMHKA C pacTBOpPaMU KUCJIOT U ILEJIO0YEH, IPOBEIECHUE OIBITOB, WIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKluil (frOpeHue, peakliuu pas3yioKeHUs, COSTUHEHUS).

Meosricnpeomemmnie ceasu

Peanuzanus MeXnpeaMETHBIX CBS3€H MPU U3YYEHHH XMMHH B 8 KJlacCe OCYILLECTBIISIETCA
Yyepe3 HCIHOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHH, TaK H TMOHSATHIA,
ABJISIOIIUXCSI CHCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTr'O 1IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAay4HbIH (akT, TUIIOTE3a, TEOPUs, 3aKOH,
aHanmu3,  CHHTe3,  Kiaccu(ukauus,  MNEpUOJUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usuka: Marepusi, aToOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIWJ, HW30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, 3JEKTPUUECKUN 3apsii, BELIECTBO, TeNO, O0BEM, arperaTtHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKHUE BEIUYHMHBI, €TUHHUIBI U3MEPEHHs, KOCMOC, MJIAHETHI,
38361, CoMHIIE.

buonorwust: porocunres, npixanue, onochepa.

['eorpadus: armocdepa, ruapochepa, MHHEpATbl, TOPHBIE TIOPOJbI, IOJE3HbIE
MCKOIIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTtBo m XUMHYeCKasl peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumMuyeckux »saemeHtoB J[. .
MenneneeBa. CTpoeHune aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUM CBOMCTB XUMHUYECKHX
AJIIEMEHTOB NEPBBIX TPEX NEPUOMAOB, Kalus, KaJdbLUs U UX COCJUHEHMM B COOTBETCTBUHM C
MI0JIO’KEHUEM 3JIEMEHTOB B [lepuoinyeckoil cuctemMe U CTpOEHUEM X aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMNA KPUCTAIUIMYECKON PEIIETKM U BUIA XUMUYECKOU
CBSI3H.

Knaccudukanuss m HOMEHKIATypa HEOPraHMYECKHMX BEHIECTB. XHMMHUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJjaccaM HEOPraHMYeCKHUX COEIMHEHUH, TeHeThdyecKas
CBSI3b HEOPTraHUYECKHUX BEILECTB.

Knaccudukaius XMMHUYECKHX PEaKIUil MO pa3TUYHBIM MpHU3HaKaM (TI0 YUCITY U COCTaBY
YUaCTBYIOIIMX B PpEAKIUH BEUIECTB, MO TEMJIOBOMY J(PQeKTy, M0 H3MEHEHHUIO CTeNeHen



OKHCIICHHSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYaCTHIO KaTajlu3aropa). DK30- H
HHIOTEPMUYECKUE PEAKIIMU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie 0 CKOpOoCTH XMMHUYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHsTHE O TOMOTeHHBIX M TeTepOreHHBIX peakuusax. [loHarue o
karanuse. lloHarne o XxumuueckoM paBHOBecHU. DaKTOpbI, BIMAIOIIME HAa CKOPOCTh
XUMHYECKON pEeaKIMH U MOJI0KEHNE XUMUYECKOTO pPAaBHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE PEaKLUH, 3JIEKTPOHHBIM OalaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBleHHE YPaBHEHUH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCII0JIb30BAaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 37MEKTPOIUTUYECKON TUCCOLMALUU. DIEKTPOJIUTHL U HEIIEKTPOIUThl. KaTHoHBI,
aHMOHBI. MeXaHU3M JAHUCCOLMAIMM BEIIECTB C pPA3JIMYHBIMM BUAAMU XHUMHUYECKOH CBS3H.
Crenenb auccounanuy. CuiabHbIE U CIA0bIE 3JEKTPOIUTHI.

Peakumu noHHoro oOMeHa. YCIOBUS NMPOTEKaHHUS pEaKlUii HOHHOTO OOMEHa, MOJHBIE U
COKpalllEHHbIE MOHHBbIE ypaBHEHHUs peakuui. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJiel B CBETE
IpeACTaBIeHUN 00 3JIEKTPOIUTHYECKON Jucconuanuu. KadecTBEHHblE pEaklUUU Ha HOHBI.
ITonsATHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METa/UIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpUs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKON pEakUuu OT BO3ICHCTBHS Pa3IMUYHBIX
(bakTOpOB, MCCIEAOBAHHE 3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIMALUT
KHUCJIOT, IIeio4Yell U cojeil (BO3MOXKHO HCIIOJIb30BAaHME BHJEO MaTepuasoB), IMPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHUs peakUuil MOHHOro odMeHa (oOpa3zoBaHME
ocajika, BBbIJCNICHHE Tra3a, OOpa30BaHME BOJBI), OINbBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX pEaKUUi (rOpeHue, peakiuH pa3iokKeHUs, COSAUHEHUs),
pacrno3HaBaHUE€ HEOPraHMYECKHX BELIECTB C IIOMOILBI0O KAauye€CTBEHHBIX pPEAKLUIl Ha HOHBI,
pelIeHne HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl U UX COeJUHEHHUS

OOmast xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTH CTpPOEHHUS AaTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CTpoeHne W (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB.
XUMHYecKHue CBOWCTBAa Ha MpHUMepe Xjopa (B3aUMOJCICTBHE C MeTaulaMH, HeMeTaJUIaMH,
menoyamu). Xmopoogopoa. ConsgHas KHUCIOTa, XUMHMUYECKHE CBOMCTBa, IOJyuyeHHE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPOJa Ha OPTaHM3M 4esloBeKa. Baxxuelue Xmopuasl
U UX HaXO0XJIEHHUE B IPUPO/IE.

OO6mas xapaktepuctuka 37eMeHTOB VIA-rpynnel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (u3MyecKue CBOMCTBA NMPOCTBHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOAU(PHUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJOpOJ, CTpoeHue, (U3NYECKHe M XHMHUYeCKHe cBoicTBa. OKCHIBI CEphl Kak
MPEJICTABUTENN KHUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(oOme kak MpeacTaBUTENs Kiacca KUCIOT M creuuduueckue). XHUMUYECKHE pPEakKIty,
JeKallie B OCHOBE MPOMBIIUIEHHOTO CIoco0a MOMy4eHus cepHoil kuciaoThl. [IpumeneHue
cepHoii KucnoTsl. CoJM CEPHOM KHCIOTHI, KaUeCTBEHHAs peakuus Ha cynbhaT-uoH. HaxoxaeHue
ceppl U €€ COoeNMHEHUH B TMpHUpoae. XHUMHUECKOE 3arpsA3HEHHE OKpY’Kalollehd cpeabl
COEJMHEHUSMH cepbl (KHCIOTHBIE NOXAM, 3arpsS3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.



OOmas xapaktepucTuka 3yeMeHTOB VA-Tpymnmnbsl. OcoOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHBIE CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHPOJE, (U3NYECKHE W
XUMHUYECKHe CBOMCTBA. KpyroBopoT azora B npupoae. AMMHUaK, €ro GU3ndecKrue U XUMHUIECKHE
CBOIICTBa, Mony4deHue u npumeHeHne. Coau aMMOHUS, UX QU3NYECKHE U XUMHUYECKHE CBOWCTBA,
npuMeHeHue. KayecTBeHHast peakuus Ha MOHBl aMMOHHMA. A30THas KUCIIOTa, €€ IOJyueHHe,
bu3nUecKkue W XHUMHYECKHE CBOMCTBa (0OmMe Kak TPEICTAaBUTENs Kiacca KHCIOT |
cnenuduueckue). Mcnonp3oBaHue HUTPATOB MU COJIEH aMMOHMSI B KauyeCTBE MHUHEPAJIbHBIX
ynoOpeHuil. XUMUYECKOe 3arpsi3HeHHE OKPYIKaIoIIel Cpefibl COeAMHEHUSIMH a30Ta (KUCIIOTHbIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKALIIH
docdopa, ¢puznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u gochopnas kuciora,
dusznyeckue M XHMMHUYECKHE CBOMCTBa, moiydeHue. lMcmosnb3zoBanue ¢ocdaroB B KauecTBe
MHUHEPaJIbHBIX YA0OPEHUHA.

OO6mas xapakrepuctuka s1eMeHTOB |VA-rpynmnbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKUCIICHHUA. YTJIEepOo/, aJUIOTPOIIHbIE MOAU(DUKAIINY, PACTIPOCTPAHEHHE B
npupojie, pusnueckre U XUMUYECKue cBoicTBa. Afcopouusa. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux GpU3MUecKue U XMMUYECKHe CBOMCTBA, IEHCTBHE Ha JKUBbIE OPraHU3MBI,
NOJYYCHUE U TPUMEHCHHE. DKOJIOTHYECKHE MPOOJIeMbl, CBsI3aHHbIe ¢ OkcuaoM yriepoaa (1V),
TUIOTE3a II00aJbHOrO MOTEIUIEHHUs KJIMMaTra, MapHUKOBBIM 3QQekT. YroipHas KUCIOoTa U €€
conmu, UX (pU3MYEecKHMe M XMMUYECKUE CBOMCTBA, MOJIyueHHE U mNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-wMoHBL. ~ Mcmonp3oBaHue  KapOOHATOB B OBITY, MEAMLUHE,
IPOMBIIIJICHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHayabHBIC TIOHATHS 00 OPraHUYECKHUX BEUIECTBAX KAaK O COCIUHEHHAX YTIepoJa
(MeTaH, 3TaH, OSTWIEH, AalETWIEeH, STaHOJ, TJHUIEpPUH, YyKCycHas kucioTa). I[Ipupoansie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, HPUPOAHBIM ra3, He(dTb), MPOAYKTHl HUX IepepadOTKu
(OeH3uH), UX poOJIb B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH BaXKHBIX BELIECTBAX:
XKHUpax, Oelkax, YIJIeBOJaX — M HMX pPOJM B JKM3HHM YelOBeKa. MarepuaabHOE €IMHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCAMHEHUI.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOMCTBA, MOJIy4YeHHE U IPUMEHEHHE.
Coenunenus kpemHusi B mpupone. OOmme mpencraBieHuss o6 okxcuae kpemuus (IV) u
KpeMHHEBOH kucaoTe. CHIIMKATHI, UX UCIOJIb30BaHKE B OBITY, B TPOMBIIICHHOCTH. Baxuelme
CTPOUTENFHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIHHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

u3yueHre o0pa3loB HEOPraHMYECKUX BEUIECTB, CBOMCTB COJITHOW KHCIIOTHI, MTPOBEIACHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB WX MPOTEKAHWUSI, OMBITHI,
oTpaxaromue (U3NYecKue U XUMUYECKHE CBOMCTBA TajOreHOB W MX COEIUWHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BHJEOMATEpHANIOB), O3HAKOMJIEHHE C O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJIEHHE C oOpa3llaMu cepbl U €€ COCAMHEHUSMU (BO3MOYKHO HCIOJIb30BaHUE
BHUJIEOMATEpPHAJIOB), HAOMIOJEHWE TMporecca OOyrauWBaHMs  caxapa TMOJ  JICUCTBUEM
KOHIICHTPUPOBAHHOMN CEPHOI KUCIOTHI, U3yYeHHE XUMUYECKUX CBOMCTB pa30aBICHHOW CEepHOMN
KUCJIOTHI, TIPOBEJICHHE KaueCTBEHHOM peakiuu Ha Cylb(haT-HOH M HaOIIOJeHHE MpHU3HaKa eé
NPOTEKAaHUs, O3HAKOMJICHHE C (PU3MUECKUMHU CBOMCTBaMH a30Ta, (hocdopa W UX COeTUHEHHU
(BO3MOYKHO HCIIOJIb30BAHHUE BHIEOMATEpUANIOB), 00pa3aMu a30THHIX U (pochopHBIX ya00peHui,
MojlyueHue, coOupaHue, pacro3HaBaHHME U UW3YYEHHE CBOICTB aMMHaka, IpPOBEIECHUE
KayeCTBEHHBIX pEaKIMi Ha HMOH aMMOHHMS U (ocdaT-uOH U H3y4YeHHE TMPHU3HAKOB UX
IPOTEKaHUs, B3aMMOJEICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO



WCIIOJIb30BAaHUE BUACOMATEPUATIOB), M3YUCHUE MOJENICH KPUCTAUIMYECKHX PEHIETOK ajaMmasa,
rpadura, ¢yiepeHa, O3HAKOMIICHHE C TIPOIECCOM aAcopOIMU PACTBOPEHHBIX BEIIECTB
AKTUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHBOrasa, MojyuyeHue, coOupaHue, pacro3HaBaHue
U U3yYEHHE CBOICTB YIJIEKHCIIOTO rasa, MpOBEJCHHE KAYeCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl M U3Y4YEHUE TMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJIEHHE C MPOAYKIUEH
CUJIMKATHOM MPOMBIIUJIEHHOCTH, PEIICHUE SKCIEPUMEHTANBHBIX 3a/lad 1Mo Teme «Baxueimme
HEMETAJUIbl U UX COCTUHEHUSD).

MeTa/lIbl M UX COeTHHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX JJEMEHTOB — METAUIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepruonnueckon cucteMe xumuiyeckux aementoB 1. . Menaeneesa u ctpoeHust
atomoB. CTpoeHHe MeTauioB. MerauMueckass CBA3b M METAJUIMYECKas KpUCTaUIMYecKas
pem€TKa. ODJIEKTPOXUMHUYECKUN psAJ HampsDKeHUH MeTauioB. DU3MYECKHe U XUMUYECKHE
cBoiicTBa MeTaymoB. OOmue crocoObl MOMydeHHsI MeTaIIOB. [IOHATHE O KOPPO3UU METAaJUIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTalb, YyTyH, JIOPAUTIOMUHUN, OpOH32a) 1
UX IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenounble MeTasuIbl: NOJNOKEHUE B Ileproanueckoi cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenpaeneeBa, CTpOCHHE UX aTOMOB, HAXOXIEHHUE B NpupoAc. PU3HYECKUE U XUMHUYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kains). OKCUIBI M THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
LIEJIOYHBIX METAJUIOB U UX COCITMHEHUM.

[IlenoyHo3emMenpHbIE METAIBl MAarHU M KajJbLUU: moJiokeHue B Ilepuoamueckoit
cucremMe xumuueckux aiemeHtoB [[. M. MenueneeBa, CTpOEHHME HMX aTOMOB, HaXxOXICHUE B
npupojae. PU3NYECKue U XMMHUYECKHE CBOMCTBA MarHusl U KaJblus. BaxkHelmme coeauHEeHUs
KaJnbpIus (OKCUM, TUAPOKCUT, cosin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPaHEHHUS.

Amomunuii: nonoxenue B Ilepumonnueckoir cucreme xumuyeckux snemeHtoB J[. W.
Menzeneesa, CTpOCHHE aTOMa, HAXOXKAEHUE B Ipupoac. PU3HNUECKHe U XUMHYECKHUE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMIHHSL.

Kenezo: mnonoxenue B Ilepuomnueckor cucrteMe Xumuyeckux osnementoB /[l M.
MenpeneeBa, CTpOCHHE aToOMa, HaxokJeHue B npupojae. Gusnyeckne U XMMUYECKUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl U comu skenesa (I1) u xenmesa (ll), ux cocra, coiicTBa u
MOJTy4YCHHUE.

Xumuueckuil IKcnepumenm:

O3HAaKOMJICHHE C o0pa3llaMH MeTajlIoOB M CIUIaBOB, UX (U3NYECKUMHU CBOMCTBAMU,
W3YUYEHUE pe3yJbTAaTOB KOPPO3UU METAIIOB (BO3MOXHO HCIOJIb30BAaHUE BHUAECOMATEPHUATIOB),
0COOEHHOCTEHN B3aMMOJECHCTBUS OKCUAA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO MCIIOJIB30BaHUE
BHJICOMATEPHAIIOB), KCCICIOBAHUE CBOWCTB KECTKOM BOJBI, MpoIlecCa TOPEHHs JKejle3a B
Kuciaoposie  (BO3MOXKHO — HCIIOJIb30BAaHHE  BUIEOMATEpHUaloB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIlUs, alFOMUHUA, IMHKA, *kene3a (1) u xenesa
(1), memu (I1), HabnrOIEHHE W OMKMCAHKWE MPOLIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJlisg ¥ KaJblus (BO3MOXKHO HCIIOJIb30BAaHUE BUICOMATEPUAIIOB), UCCIEIOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCUJA AJIFOMUHUS U THUIPOKCUA IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110
TeMe «BaxkHelilne MeTauibl U UX COSIUHEHUS».

XuMus M OKPYKaLIas cpeaa

BemecTtBa u mMatepuanbl B MOBCEIHEBHOM KU3HU 4YeloBeKa. be3omacHoe MCmoib30BaHUe
BEUIECTB M XUMHUYECKMX peakiuil B ObITy. [lepBas moMomib Npu XHMHUYECKHUX OXKOrax u
OTPABJICHUSIX.



XVMMHYECKOE 3arps3HEHUE OKpYXKarolled cpelpl (MpeaeabHas 10MyCcTUMasi KOHLEHTPALKs
Benlects, nanee — [1/1K). Ponp XxuMun B perieHuN 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3loB MaTepHaIoB (CTEKIIO, CINIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHAIIbI).

Meosicnpeomemnvie cea3u

Peanuzanus MexXnpeaMeTHBIX CBSI3€H MpU M3YYEHUU XUMHH B 9 Kilacce OCYLIECTBIISIETCS
yepe3 MHCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATUH, TaK U IOHATH,
ABJISIOIUXCS CUCTEMHBIMU IS OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAay4HbIM (akT, TuUmoresa, 3aKOH, TEOpus,
aHaJIMW3,  CHUHTE3,  KiaccupuKauus,  [EPUOJUYHOCTb,  HAOIIOJEHUE,  HKCIEPHUMEHT,
MOJICJINPOBAHKE, U3MEPEHUE, MOJIJIb, SIBJICHUE, TAPHUKOBBIN 3(D(EKT, TEXHOIOTr s, MaTepHaJbl.

®dusuka: Marepus, aroM, DIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIbI,
PagUMOAKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKUM 3apsif, IPOBOJHMKH, IIOJYyIPOBOJHUKH,
JUDJIEKTPUKHY, (POTODJIEMEHT, BEIIECTBO, TEJO, O0BbEM, arperaTHOe COCTOSHUE BEIIEeCTBa, Ias,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAJUIMYECKas pelETKa, CIjaBbl, (U3MYECKHE BEJIUYMHBI,
€MHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIJIAHETHI, 3BE3/1bl, CoHIIE.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YA0OpEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

['eorpadusa: armocdepa, ruzpocdepa, MuUHEpasbl, TOpPHbIE IOPOJIbI, IOJE3HBIE
HCKOIIaeMble, TOILINBO, BOJAHBIE PECYPCHI

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TIPOI'PAMMBI
1O XUMHNHU HA YPOBHE OCHOBHOI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHUS HPOTrpaMMbl OCHOBHOIO 0OwIero o0pa3oBaHus
JIOCTUTAIOTCS B XO7Ie O0Y4YEHUsI XMMUHU B €IUHCTBE YUeOHOH M BOCIIUTATENBHOM JEATEIIbHOCTH B
COOTBETCTBUU €  TPAJAULHMOHHBIMU  POCCHUMCKMMHM  COLIMOKYJBTYPHBIMH U JIyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBWJIaMU U HOPMAaMH IMOBEACHUS U
CHOCOOCTBYIOT MpOLIeccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMAIM3AIMN 00yYaroIuXCs.

JIMYHOCTHBIE Ppe3yJIbTaThl OTPaXKat0T T'OTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMO MO3UTHBHBIX LIEHHOCTHBIX OPHEHTALUN U PAaCUIMPEHUE OIbITa JIEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOT'O OTHOIIEHUsI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY M HAyYHOMY
HACJIEINI0, TIOHUMAHMS 3HAYCHHsS XMMHUYECKOM HAayKd B JKM3HHM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MHGpOpMaIuell 0 MepeoBbIX TOCTHKEHHUSIX U OTKPBITHIX
MHUpPOBOH M OTE€YECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 yCTpoicTBe
MHpa 1 0011ecTBa;

2) rpa:KIaHCKOT0 BOCIIMTAHMA:

MPEJICTABICHUS] O COLMAIBbHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTUBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B 00I11eCTBEHHO IOJIE3HOM,
yueOHOHUCCIeI0BaTeIbCKONH, TBOPUYECKOW U JPYIMX BHAAX JEATEIBbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOH JEATEIbHOCTH NPU BHIMOJIHEHNH YY€OHBIX, TO3HABATEIBHBIX 33/1a4,
BBIMIOJTHEHUH XMUMHYECKHX OSKCIEPUMEHTOB, CO3JaHUM Y4E€OHBIX MPOEKTOB, CTPEMJIEHUS K



B3aMIMOMIOHMMAHHUIO ¥ B3aWMOIIOMOINM B TpoIecce ATOW yueOHOW NesTeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHHWE W TIOCTYNKH CBOHMX TOBAPHUIICH C TO3WIMU HPABCTBEHHBIX W
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'O MO3HAHUS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEIIECTBE M  XMMHYECKOM  peaKIuH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONIME OCHOBY IS
MOHMMAHUSA  CYIIHOCTH HAyYHOW KapTHUHBI MHpa, MpPEJICTaBiIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3SX YEIOBEKA C MPUPOTHON Cpeloi, O poiu
XUMUH B TIO3HAHUU ITHX 3aKOHOMEPHOCTEH;

MO3HABATCIIbHBIC MOTHUBBI, HAIPABJIICHHBIC HA IIOJIYYCHHE HOBBIX 3HAHUN 10 XHMHH,
HEoOXOouMbIe Il OOBSCHEHUS HaONI0JaeMbIX MPOIECCOB M SBJICHHM, MO3HABATEIbHOM,
MH(GOPMALIMOHHON U YUTATENBCKON KyJIbTYPbl, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PabOThI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHON JUTEPATYpPOH, NOCTYMHBIMH TEXHUYCCKUMHU CPEICTBAMU
WH(GOPMAIIMOHHBIX TEXHOJIOTHH;

uHTepec K OOyYeHHI0O M TMO3HAHHIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHON U HCCIEIOBATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BEIOODPY
HATPABIEHHOCTH U YPOBHS O0yUYEHUS B TabHEHIIIEM;

4) hopMHUpPOBAHUS KYJIHTYPbI 310POBbS:

OCO3HAHHE IICHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JI0pOBbI 00pa3 >KW3HMU, OCO3HAHHE MOCIHEACTBHA W HEMPHUITHE BPEIHBIX
NpUBBIYCK (YHMOTPEOJICHUSI AIIKOTOJsl, HAPKOTHKOB, KYPCHHs), HEOOXOAMMOCTH COOJIIOICHUS
IpaBWJI OE30MaCHOCTH TIPH OOpPAIMEHUH C XMMHUYSCKHMH BEIISCTBAMH B OBITY W pEaIbHOMN
KU3HU;

5) Tpy10BOT0 BOCHIUTAHUS:

MHTEpPEeC K MPAKTHUECKOMY U3YYEHHUI0 Mpodeccuil U Tpyaa pa3iuyHOro poja, YBaXKEHHE K
TPydy ® pe3yJabTaTaMm TPYJOBOW JAEATEILHOCTH, B TOM 4YHCIIE Ha OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HAHWW 110 XWUMHUH, OCO3HAHHBIM BBIOOP HHIUBUIYATLHOW TPACKTOPUU
NPOJODKEHUS 00pa3oBaHWs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCmemHoi mpohecCHOHANbHOW NeATeIbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHUN, TOTOBHOCTH aJIAITUPOBATELCS B IPOGECCUOHATILHOU Cpelie;

6) 3K0JI0OrH4ecKOro BOCIUTAHUA:

9KOJIOTHUECKH I1eJIec000pa3Hoe OTHOIIEHHE K MPHUPOJIe KaK UCTOYHUKY JKU3HHU Ha 3eMIe,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 37J0POBOTO M 0€30macHOro odpasa >KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHYECKOMY 37I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOICHHUS TIPaBMJI O€30MaCHOTO MOBEICHUS TP PabOTe ¢ BEIIECTBAMU,
a TaKkKe B CUTYalHsIX, YTPOKAIOIIUX 3J0POBbIO U KU3HHU JIOJICH;

CIIOCOOHOCTH TPHMEHSATHh 3HAHUS, MONydyaeMble MpPU HM3YyUYEHUH XHUMHH, IS PEIIeHUs
3a/71a4, CBSI3aHHBIX C OKPY’KAKOLIEH MPUPOJHON CPEIOH, ISl MOBBILIECHHS YPOBHS 3KOJIOTHYECKOM
KyJBTYPBI, OCO3HAHUS TJIO0ATLHOTO XapaKkTepa dKOJIOTHYCCKHX MPOOJIeM M IyTeH MX PeIIeHUs
MOCPEACTBOM METOJIOB XMMHHU, SKOJIOTMYECKOTO MBIIUICHUS, YMEHHSI PyKOBOJICTBOBATHCS UM B
MO3HABATEIbHON, KOMMYHUKATUBHOM U COIIMAILHOM MPaKTUKE.

METANPEIMETHBIE PE3YJIbTATbHI

B cocraBe MerampeIMETHBIX PE3yJIbTATOB BBIJICISIIOT 3HAYMMBIC IS (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIUIN, TUNoTe3a, (akT, cUCTeMa,
MPOIECC, IKCTIEPUMEHT U JIPYToe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaAMeTax U MO3BOJIAIOT HA OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O



[EJIOCTHOW HAy4YHOW KapTHUHE MHpa, U YHHBEpPCAIbHBIC Y4eOHbIC NEHCTBUS (IIO3HABATEIbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIC), KOTOpbIE oOecredYnBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTebHBbIC YHHBeEPCAJIbHbIE YUeOHbIe 1eHCTBHSA

ba3soBble Jlornyeckue qeicTBus:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUHM 3HAHUM:
pacKpblBaTh CMBICI XMMHMYECKHUX TMOHATHM (BBIOCISATH UX XapaKTepHbIE IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBS3b C JAPYTUMU MOHATUSMHU), UCTIOIH30BaTh MOHATHUS i1 OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATH OCHOBAaHUS M KPUTEPHH U KIacCUPUKALUN
XUMUYECKHUX BEIIECTB M XUMUYECKUX PEAKIUH, YCTaHABIMBATH MPUIMHHO-CIICICTBEHHBIE CBSI3H
MeX1y 0OBEKTaMHU U3yUeHHUsl, CTPOUTH JIOTUYECKUE pacCykIeHus (MHAYKTUBHBIC, IeTlyKTHUBHbIC,
0 aHAJIOTHH), AENaTh BBIBOJBI U 3aKIIOUCHUS;

YMEHHE MPUMEHATHh B MPOIECCE MO3HAHUSA MOHATUA (IIPEAMETHBIE U METANpPEIMETHBIC),
CHMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHMHUH, MPEOOPa3OBBIBATH IIUPOKO
MPUMEHSEMbIE B XUMHUHU MOJICIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI JIEMEHTA),
XuMH4eckass (opMylna W ypaBHEHHE XUMHYECKOW peaklUud — TMPU pPEIIeHuU ydeOHO-
MO3HABATENIbHBIX  33Jlay, ¢ Y4YETOM OTHUX MOJIEIbHBIX MPEJICTABICHUN BBIABISATH U
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKU H3YYaCMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB H
XUMHUYECKHX PEaKIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHbIE CBSI3H U
MPOTUBOPEYMS B U3YUAEMBbIX IMPOLIECCaX U SBJICHUSX.

ba3oBble ucciieqoBare/ibCcKue 1eMCTBUS!

YMEHHE HCIOJIb30BaTh MOCTABIICHHBIE BOMPOCHI B KAaue€CTBE WHCTPYMEHTa IO3HAHMS, a
TakkKe B KayecTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbIX CYXKICHUII;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHM3AIMM U TPOBEICHHUIO yUEHUYECKHX
AKCIEPUMEHTOB, YMEHHUE HA0II0AATh 32 XOJOM IIpoliecca, CAaMOCTOSATENBHO IIPOrHO3UPOBATh €TI0
pe3yabTat, (popmynupoBaTh 000OIIEHHS W BBIBOABI MO pe3yJbTaTaM MPOBEIEHHOTO OIIbITA,
HCCJIETOBaHMsI, COCTABJIATh OTUET O MPOJIeNIaHHOM paboTe.

Padora ¢ unpopmanmeii:

yYMEHHE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIUIO PA3TNIHBIX BUIOB
1 (OpM TIpeICTaBICHHUS, TTOTYyYaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEpATypa
XUMHYECKOTO COJEp)KaHUsA, CIpaBOYHBbIE TMOCcOOMs, pecypchl WHTepHeTa), KpPUTUYECKU
OIICHUBAThH MMPOTUBOPEUUBYIO M HEJOCTOBEPHYIO WH(OPMAILIUIO;

YMEHHE IPUMEHSATh Pa3TUYHbIE METOJIBI M 3alPOCHI IPH MMOUCKE B 0TOOpe MH(POPMAIIUU U
COOTBETCTBYIOIIUX JJAHHBIX, HEOOXOIUMBIX ISl BRITIOJHEHUST YICOHBIX M MTO3HABATEIBHBIX 3a/1a4
OnpeAeNEHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJIACTH HUCHOJB30BaHUS HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHU, OBJIaICHHE KYJIbTYpOH aKTUBHOI'O MCIIOIb30BAHUS PA3IUUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIHHO BBIOMPATh ONTHUMAIBHYIO (OpMy MpeacTaBlIeHUs
uH(OpMaAIMM ¥ WLTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
IpyruMu popmamMu rpa@uKy U UX KOMOMHAITUSMU,

yMEHHE HCMOJb30BaTh W aHAJIM3UPOBaTh B MpoOIEcce yUeOHOW MU HCCIEeI0BATENbCKOM
JESTEIILHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUICHHOCTH, CETLCKOTO X03SCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYKAIOMIEH TPUPOTHON CPEIBI.

KoMMyHuMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:



YMEHHUS 3aJlaBaTh BOIPOCHl (B XoJe Auanora u (Wiu) JUCKYCCHUU) MO CYIIECTBY
o0cyxmaeMoil TeMbl, (HOPMYyITUPOBaTh CBOM MPEUIOKEHUS OTHOCHUTEIIFHO BBIOJHEHUS
MPEI0KEHHOM 3a/1auu;
YMEHHUS MPEACTABIATH MOMyUYEHHBIE PE3YJIbTAThI TO3HABATEIHHON AESITETFHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JAejaThb IMPE3CHTALUI0 PE3YJbTaTOB BBIIOJHEHUS XHMHUYECKOTO
SKCTIEpUMEHTa (J1a00paTOPHOTO OMbITA, J1a0OpPaTOPHON padOTHI IO WMCCIIEIOBAHHIO CBOMCTB
BEIIIECTB, Y4€OHOTO MTPOCKTA);
YMEHHUSI Y4eOHOI0 COTPYJIHHYECTBA CO CBEPCTHUKAMMU B COBMECTHOW MO3HABaTEIbHON U
UCCJIEIOBATENbCKON JI€ATENbHOCTH MPU PELIEHUHM BO3HUKAIOIIMX MPOOJEM HAa OCHOBE YyuéTa
o0LIMX MHTEPECOB M cOrjlacoBaHMs MO3uLMil (0OCyxaeHus, OOMEH MHEHMSMH, «MO3IOBbIE
HITYPMbI», KOOPAUHALIUA COBMECTHBIX JACHCTBHIA, ONpe/ieJieHHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IPyTHE).
PeryisiTuBHbIe yHHBepcaJbHbIe y4eOHbIe efiCTBUSA:
YMEHHE CAMOCTOSITEIIbHO ONPENENATh LEeNU AeSITebHOCTH, IIJIaHUPOBaTh, OCYILECTBIATD,
KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JI€ATEIbHOCTh, BBHIOMPATH
HauOonee HS(QeKTuBHbIE CMOCOOBI pelleHHs y4eOHbIX U IO3HABaTEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJIATh WJIA KOPPEKTUPOBATh NPEIJIOKECHHBIA AJITOPUTM JEHCTBUM IpU
BBIMIOJIHEHUM 3aJaHUl ¢ y4E€TOM MOIy4deHHs] HOBBIX 3HAHMM OO0 M3y4yaeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIMIX, OLICHUBATh COOTBETCTBUE IMOJIYYEHHOTO pe3yjIbTaTa 3asBJICHHOMN IIEJH,
YMEHHE UCIIOJIB30BATh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBUH 3alaHUM.
HPEAMETHBIE PE3YJIbTATHBI
B cocraBe npeaMeTHBIX pe3yJbTaTOB [0 OCBOEHHIO O0053aTENbHOIO COAEpIKAHMS,
YCTAaHOBJICHHOTO JaHHOM (enepanbHOil paboueil mporpaMMmoil, BBIIEISIOT: OCBOCHHbBIE
o0yyarol¥MHUCS HayyHble 3HAHUS, YMEHUS M CIOCOOBI JEHCTBMM, crenuduueckue s
OpeMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CHTYAalIUsX.
K konny oOyuenus B 8 Kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 00YHAIOIIMUXCS YMEHUM:
® pacKphIBaTh CMBICI OCHOBHBIX XMMMYECKUX MOHITHH: aTOM, MOJEKYJa, XUMUYECKHM
AJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMeCh (OQHOpPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBasi JOJS XHUMHYECKOTO
JJIEeMEHTAa B COEIMHEHHM, MOJISIPHBIM OO0BEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTENICHb OKUCIICHUS, XUMUUYECKas peakius, Kiaccuduxanus
peakuuii: peakliuu COeAMHEHNUs, peaKLUU Pa3IoKEeHUs], PEAKI[MHU 3aMEIIEHUS, PEaKIUU
oOMeHa, K30- U SHIAOTEPMHUYECKHUE PEaKLnH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIN CIIOI aroma, aromMHas opOuTanb, pauyC aroMa, XUMHUYecKas CBS3b,
NOJIIpHAsl M HEIOJIApHAas KOBAJIECHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBas J0JIs BellecTBa (POLEHTHAs KOHLEHTPALUs1) B pacTBOPE;
® WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHMHUYECKUX IMOHSTHH W TIPUMEHATH 3TH
MIOHSITHS IIPU ONTMCAHUM BEILIECTB U X IPEBPALCHUI;

® UCHOJb30BATh XHMHUUYECKYI0 CHMBOJIMKY [UIS COCTaBJIEHUS (OpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUI;

e ONpeAessATh BaJIEHTHOCTb aTOMOB 3J€MEHTOB B OHMHAPHBIX COEAMHEHUSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, IMPUHAIJIC)KHOCTh BEILECTB K



OIpeNeIEHHOMY KJIacCy COeIMHEHMH 1o QopMmynaM, BHJ XUMHYECKOW CBSI3U
(xoBaJIeHTHasl M1 MOHHAs) B HEOPraHUYECKUX COECIMHEHUSX;

packpsiBaTh cmbica llepuoanueckoro 3akona [[. M. Menpaeneesa: 1eMOHCTPUPOBATH
MOHMMAHHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT MX
nosiokeHuss B Ilepmonnyeckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHa ABOrazipo;

ONKCBHIBATh M XapakTepuszoBaTh TabmuuHyro (opmy Ileproanueckoir cucremsl
XUMHMUYECKHUX 3JIEMEHTOB: pa3jinyaTh IOHATHUS «JIaBHas moArpymmna (A-rpynma)» u
«mobounass moarpynma (b-rpymma)», Maneie u OoNbIIME TEPHOJIBI, COOTHOCHUTH
0003HaueHusl, KOTopble UMerTcs B Tabmuue «llepuonndeckas cucrema XMMHYECKHX
aneMmeHToB [[. Y. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTHUKAaMHU CTPOCHHUS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsa  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHre UX 10 3JIEKTPOHHBIM CI0AM);

KJIaccU(UIUPOBATh XMMHUYECKUE 3JIEMEHThI, HEOPraHMYECKHE BEIECTBA, XUMUYECKHE
peakuuu (10 YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMHM BELIECTB, MO TEIIOBOMY
dbdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX
KJIACCOB, IIOATBEP)KJAas  ONHUCAHWE IPUMEpPaMM  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKLU;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kade€CTBEHHOI'O COCTaBa,
BO3MO>XHOCTH IPOTEKaHMsI XUMUYECKHUX ITPEBPALLICHUM B Pa3JIMYHBIX yCIOBUSIX;
BBIYHCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACChI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMeHTa 0 (popMyJlie COeTMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKON peaKlnu;

IIPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTU — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000LIEeHHE, CUCTEMATH3AINI0, KIacCU(UKAIINIO, BBIIBIECHUE MPUYMHHO-
CIICICTBEHHBIX CBA3CH — Ul M3YYCHHs CBOWMCTB BELIECTB M XUMHUYECKMX PEaKLHH,
€CTeCTBEHHO-HAayuHble =~ METOAbl  MO3HAaHUS  —  HaOJIOIeHWe,  H3MEpEHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pPEaIbHBIN U MBICICHHBIN);

ClleZIOBaTh NpaBWIaM II0JIb30BAHUS XMMHYECKOH Tocyaod u  1abopaTOpHBIM
000pyZ0BaHNEM, a TaKXke IpaBWiIaM OOpAalllEHUs C BEIIECTBAMH B COOTBETCTBHM C
MHCTPYKUHUSMHU MO BBINOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO
U coOMpaHuIO ra3o00pa3HbIX BEIIECTB (BOJOPOJA MU KHUCIOPOJA), MPHUTOTOBIECHUIO
PacTBOPOB C ONPEAEIEHHON MacCOBOM J10JIEW PaCTBOPEHHOIO BEILECTBA, IIIAHUPOBATH
U IIPOBOAMTH XUMHUYECKHE SKCIEPHUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOUEH U
KHCJIOT C TIOMOIIIbIO MHJIUKATOPOB (JIaKMYC, eHOI(TalIenH, METUJIOPAHXK U APYyTHE).

K koniy oOyuenus B 9 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpakaTh C(HOPMUPOBAHHOCTH y 0OYUAIOLTUXCS YMEHHIA:

pacKpbIBaTh CMBIC OCHOBHBIX XMMHYECKHUX HOHATHH: XUMHUYECKHUH 3JIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
ANIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYECKas PEaKIUs, XUMHUYECKas
CBSI3b, TEIJIOBOW 3(PPEKT peakuuu, MOJib, MOJSIPHBIM 00BEM, PacTBOP, IEKTPOIUTHI,
HEDJICKTPOJIUTHI, JIEKTPOJIUTHYECKAs JAUCCOLMAIMs, PpEeaklUd HOHHOro OOMEeHa,
KaTaJln3aTop, XHMHYECKOe paBHOBecHe, OOpaTHMble M HeoOpaTHMBbIe peakiHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEaKLUH,  OKUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCJICHHE M BOCCTaHOBJICHHE, aJJIOTponus, amM(pOTepHOCTb, XUMHUYECKas CBS3b



(koBaJIeHTHasi, MOHHAas, METAJNINYECKas), KpPUCTAIUIMYECKas pEIETKA, KOPpO3Ms
METaJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peakluu, MpeneiabHO JOIMyCcTUMas
koHieHTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHMX MOHATUH M NPUMEHSTH 3TU
MOHSITHS IIPU ONTMCAHUM BEILIECTB U UX MPEBPaICHHIA;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJICHHUS (QOpMyJ BEIIECTB U
YPaBHEHUN XMMHUYECKUX PEAKIIU;

ONpeeNaTh BaJCHTHOCTh U CTENEHb OKUCICHHS XUMHUYECKHUX JJIEMEHTOB B
COEUHEHUAX pPa3IMYHOIO COCTaBa, IPHUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCy COCJMHEHUN 1O (opMmysiaM, BUJ XUMUYCCKOW CBS3U (KOBAJICHTHAs, WOHHAS,
METaJlJIM4YecKasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHA IO XUMHYECKOH
dbopMmyiie, XxapakTep cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCTUHEHHH, TUI
KPUCTAJIJIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpbsiBaTh cMbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
ero MOHMMAaHHUE: ONHUCHIBATh M XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuonnyeckoit
CUCTEMbl XMMMUYECKHUX D3JIEMEHTOB: pa3jinyaTh IOHATUS «rJaBHas noiarpynna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymnma)», Manble W OOJbIIME MEPHOIBL,
COOTHOCUTh O00O3HAa4YEHHs, KOTOpble HMEIOTCA B MNEPUOAMYECKON Tabmuue,
YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U
3apsj Aapa, 00lee YUCIIO IEKTPOHOB U PaCHpPEeIIEHUE UX 10 AIEKTPOHHBIM CIIOSIM),
OOBSACHATH OO0IIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B MpeJesiax MalbIX NMEePUOJ0B M TJIaBHBIX HOATPYHI C YYETOM CTPOCHUS
UX aTOMOB;

KJ1acCU(UIIUPOBATh XMMHUYECKHUE AJIEMEHThI, HEOPTaHUYECKHE BEIleCTBa, XMMHUYECKUE
peakiuu (IO YMCIYy U COCTaBy Y4YacTBYIOUIMX B PEAKLUH BEIIECTB, MO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHHUIO CTEIICHEH OKUCICHHUS XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe U cHeuu(puyeckrue XUMHUYECKHE CBOWMCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, MOATBEPXkAAsi ONMCAHNE PUMEPAMU MOJIEKYJIAPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi;

COCTaBJIATh YPABHEHUSI SJICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, IEJI0YE U COJIeH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS PEaKIMi HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOATBEPXKJAIOIINX CYLIECTBOBAHME T'€HETUYECKOM CBA3M MEXAY BEIIECTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca 3TUX peaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT UX CTPOEHMSI, BO3MOXHOCTU
IIPOTEKaHUsI XMMUUECKUX MPEBPAICHUN B PA3JINYHBIX YCIOBUSX;

BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOT0 AJIEMEHTA 10 (hopMyJsie COeTUHEHHs, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPABHEHUIO XUMHUECKON peakinuu;

coOnofaTh TMpaBWiia TOJIb30BAHMS XMMHUYECKOW TMOCyJo U 1ab0paToOpHBIM
o0opyaoBaHHEM, a TakKe MpaBuia OOpalleHUs C BElIeCTBAMU B COOTBETCTBHH C
MHCTPYKIMSMU 110 BBIOJHEHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOITYYEHHUIO
1 cOOMpaHUIO ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);



IPOBOJUTh PEAKLUH, OATBEPKIAIOIINE KAaUeCTBEHHBIM COCTAB Pa3JIMYHBIX BELIECTB!
pacro3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMuA-, MOAMI-, KapOoHaT-, ¢ocdar-,
CHJIUKAT-, CyJb(aT-, TUIPOKCUI-UOHBI, KAaTHOHBI aMMOHMS W HWOHBI M3YYECHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOAHBIX pACTBOPAaX HEOPraHMUECKHUX BEIIECTB;
IIPUMEHSATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATEIbHOCTH — aHAIU3 U CHUHTE3,
cpaBHEHHE, OOOOIIEHHE, CHUCTEMATU3alUI0, BBIABICHUE NPUYMHHO-CIEICTBEHHBIX
CBS3€M — U1 M3Y4YEHMs] CBOWCTB BEILECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4YHbIE METOJbl T[O3HAaHWSA — HaOJIoJeHWEe, W3MEPEeHUe, MOJCIUPOBAHHE,
AKCIIEPUMEHT (peajbHbI U MBICICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KJIACC
KosamnuecTBo yacos
Ne HauMenoBanue pa3ienoB u DJIeKTPOHHbBIe (LM(pPOBbIE)
KoHnTpoibHbIe IIpakTHyeckue
n/n TeM NPOrpaMMabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoTsbl
Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE IOHATHUS
XuMmust — BaxHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [JOK
' HPAKTHYECKOMN e TEITHHOCTH https://m.edso00.ru/7f41837c
YeJIoBeKa
12 BemecTBa u xumuieckue 15 1 bubmoreka [JOK
' peaxuuu https://m.eds00.ru/7f41837c
Hroro 1o pazueny 20

Pa3nea 2. BakHeiilne npeacTaBuTe Il HEOPraHUYECKHUX BelleCTB

Boznyx. Kucnopoa. [Tonsitue bub6mmorexa [IOK
2.1 6
00 okcHgax https://m.edsoo.ru/7f41837¢c
Bonopon.Ilonsitue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COMISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [IOK
' OCHOBAHUSAX https://m.edso00.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 1 1 1 bu6mmorexa [IOK
' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Htoro no pazneny 30

Paznen 3. Ilepuoagnueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN


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

[lepuoauueckuii 3aKOH U
[Tepuonnueckas cuctema

3.1 XUMHYECKHUX d1eMeHToB /1. H.
Mengeneesa. CtpoeHue atoma
Xumudeckas CBs3b.

3.2 OKUCIUTEITBHO-

BOCCTAHOBUTCIIBHBIC pCaKIINN

Uroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c



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

9 KITACC

Ne i/

Paznea 1.

1.1

1.2

1.3

HanmeHnoBaHue pa3jieioB U TeM
NPOrpamMMbl

BemecTBO 1 XUMHYECKHE peaKkuuu

[ToBTOpeHue u yriayOieHue 3HaHUI
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca
OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuuii

3J'ICKTpOJ'II/ITI/I‘-ICCKa$I JucCconuranus.
XHUMHUYECKHE pCaKknuu B paCTBOpax

Uroro no pazgeny

Pazgea 2.

2.1

2.2

2.3

2.4

HeMeranasl M MX cOeTUHEHUS

OO0mas xapaKTepUCTHKA XUMHIECKUX
anemeHToB VIIA-rpymmsl. ["agorenst
OO0m1as XxapakTepuCTUKa XUMHUECKUX
anemeHToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO011as XapakTepUCTHKA XUMHUYECKUX

aneMeHToB VA-rpynisl. A30T, pochop U ux

COCAUHCHUA

OO011as XapakTepUCTHKA XUMHUYECKUX
snemeHToB |VA-rpynnsl. Yriepoa u
KPEMHUU U UX COCTUHEHUS

Uroro no pazgeny

KoanuyecTBO 4acoB

Bcero

17

25

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoTsI

DJIeKTPOHHbIE
(uudgposbIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [IOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bubnunoreka [JOK
https://m.edsoo0.ru/7f41a636

bubmorexa [JOK
https://m.edso0.ru/7f41a636

but6mmoreka [JOK
https://m.edso0.ru/7f41a636



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

Pa3pen 3. MeTa/sibl M HX COeTUHEHU ST

3.1 OO0mme cBOMCTBA METAIIIOB

3.2 Baxxneinme MeTaiuibl ¥ UX COEIUHEHUSI

Uroro no pazgeny

Pa3nea 4. Xumus u oKpy:Kapomas cpeia

41 BemectBa u MaTepuansl B )KM3HU Y€JIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmorexa [JOK
https://m.edsoo.ru/7f41a636



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne
wn Tema ypoka

[Ipenmer xumuu. Ponp xumuu B
JKU3HM 4eoBeka. Tena u BemecTsa

[TonsiTHE 0 METOAX MO3HAHUS B
XUMUHU

[TpaxTrueckas pabora Ne 1 «IIpasuia
paboTel B 1a00paTOpUU U IPUEMBI
oOpareHus ¢ 1abopaTOpHBIM
000pyTI0BaHUEM

Yuctele BemecTsa U cMmecu. CrocoObl
pas3aeneHus cMecen

[IpaxTuyeckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUMCTKH NTOBAPEHHOM COIM)»

du3ndeckre 1 XUMHUYESCKHUE SIBICHUS

ATOMBI U MOJIEKYJIBI

Bemecta MOJICKYJISIDHOT'O U
HEMOJICKYJISIPDHOTO CTPOCHUS

HpOCTBIe " CJIOXKHBIC BEUICCTBA

KoaunuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThbI

JlaTa
U3YYeHUS

04.09.2023

07.09.2023

14.09.2023

18.09.2023

21.09.2023

25.09.2023

28.09.2023

2.10.2023

5.10.2023

DJIEKTPOHHBIE
nugposeie
oOpa3oBaTte/ibHbIE

pecypchl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d210c

bubmnoreka LJOK
https://m.edsoo.ru/ff0d227¢

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d26ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubmuoreka [{OK
https://m.edsoo.ru/ff0d28c8

bubmuoreka [{OK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

bu6morexa [JOK
https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

10

11

12

13

14

15

16

17

18

19

20

21

22

XUMHYECKHE dIIEMEHTHI. 3HAKU
XUMHUYECKHUX DJIEMEHTOB.
OtHOCHUTEIbHAA aTOMHAas Macca.

3aK0H IOCTOSHCTBA COCTaBa BCIICCTB.

Xumuaeckue GOpMyJIbI.
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca.

MaccoBas g0JIsi XUMHYECKOIro 3JIeMEeHTa
B COCAMHCHUU

BalieHTHOCTh aTOMOB XMMHUYECKHUX
QJICMCHTOB

CocraBieHrne XMMHYECKUX GopMyIT
OMHAPHBIX COEAMHEHUH 110
BAJICHTHOCTH

ATOMHO-MOJIEKYJISIPHOE YYEHHE

3aKOoH COXpaHEHHUs MacChl

XHWMHWYECKUE YpPaBHEHHUS

THUIbl XUMAYECKUX peaKIfil

KonnuectBo BemecTBa. MoOJIb.
Momnsipnasa macca

Brrunciienue no ypaBHEHUSIM
XUMHYECKHUX PEaKIUn

O00011eHUE U CUCTEMATU3ALMS 3HAHUN

9.10.2023

12.10.2023

16.10.2023

19.10.2023

23.10.2023

26.10.2023

23.10.2023

bubmnoreka LJOK
https://m.edsoo.ru/ff0d2a6c¢c

bubmnoreka LJOK
https://m.edsoo.ru/ff0d2eae

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d2eae

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3f34
bu6mmorexa [JOK
https://m.edsoo.ru/ff0d3f34

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5230

bubmuoreka [{OK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [{OK
https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

23

24

25

26

27

28

29

30

32

32

33

34

Kontponbnas padora Nel o teme

«BemecTBa 1 XUMHUECKUE PEAKIH»

Kucnopox — anemeHT u npocroe
BemecTBo. llomyuenue u pusnueckue
CBOICTBA KMCJIOPOJA.

XUMUYECKUE CBOWCTBA KUCIOPOJa
(peakuuu OKUCIEHUs, TOPEHUE).
[TonsTre 06 okcugax

[Ipaktuyeckast PaboraNe3 «Iloxydyenune
KHUCJIOPOJa U U3yUYEHHUE Er0 CBOMCTB)

O30H. AltoTpOonUs KUCIOpO/1a

Bo3nyx u ero cocras. 3amura
aTMOC(hEepHOTro BO3/yXa OT 3arps3HEHUS

Bonopox — 31eMeHT U IpocToe
BelecTso. Haxoxaenue B mpupoze.
[Tonyuenue Bogopona

duznueckre 1 XUMUYECKHE CBOIICTBA
Bojopoa. [Ipumenenne Bogopoaa

TloHATHE O KUCIIOTAX U COJISIX

[IpakTuyeckas padota Ne 4 o reme
«Ilomyuyenue u cobupanue BOAOPOJA,
W3Y4YEHUE €r0 CBOMCTB»

ModnsipHblii 00bEM ra30B. 3aKOH
ABoraapo

Broraucienns 00bpEMa, KoaTnuecTBa

bu6morexa [JOK
https://m.edsoo.ru/ff0d4290

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bub6mmorexa [JOK
https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bub6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [{OK
https://m.edsoo.ru/ff0d50d2

bubmuoreka [{OK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

35

36

36

37

38

39

40

41

42

43

BElIEeCTBa ra3a 1o €ro u3BeCTHOMY
KOJIMYECTBY BEIIECTBA WU 00BEMY

Brruncnenns o068MOB ra3os 110
YPaBHECHHUIO PEaKIIMU Ha OCHOBE
3aKOHA 00 BbEMHBIX OTHOIIIEHUI Ta30B

Bopna. Metonbl onpesienieHus coctaBa
BOJIbI- CUHTE3 U aHanu3. Bonxa B
IPUPOJIE U CIOCOOBI OUMCTKH BOJBI.

dusznyecKkrue U XMMHUYECKHE CBOICTBA
BOJbI

Cocras ocHoBanuii. [lorsatue 00
HWHUKATOpax

Bopa xak pacTBOpUTENb.
HaCBIIIIeHHbIe 1 HCHACBIIIICHHBIC
pacTBopbl. MaccoBast 107151 BelecTBa
B pacTBOpe

MaccoBast 105151 paCTBOPEHHOTO
BELIECTBA

[Tpaxtrueckas padota Ne 5 o Teme
«IIpuroToBienne pacTBOPOB C
onpeAcNIEHHON MacCOBOW J10IEN
pacTBOPEHHOTO BEILLIECTBA»

[ToBTOpEeHuUe u 06001IeHNE TIO TEMaM
«Kucnopon.Bonopon. Boga»
KonTtponsHast padota Ne2 o teme
«Kucnopoa. Bogopon. Boga»
Oxcupsl: cocTaB, KIacCUPUKALINS,
HOMEHKJIATypa

https://m.edsoo.ru/ff0d55a0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [{OK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

44

45

46

47

48

49

50

51

52

53

54

[TonydyeHue u XuMHYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB

OcHoBaHusl: cocTaB, Ki1accudukars,
HOMEHKJIaTypa

[Tonmydyenue u XuMHUECKHUE CBOMCTBA
OCHOBaHUH

Kucnotsl: coctas, kinaccugukanus,
HOMEHKJIaTypa

[Tomy4yenue 1 XuMHYECKHUE CBOMCTBA
KHCJIOT

Conu (cpenHue): HOMEHKIIATypa,
CIOCOOBI OJYYEHUS, XHMUYECKHE
CBOMCTBA

[TpaxTrueckas padota Ne 6. Pemenne
SKCHEPUMEHTAIBHBIX 3314 110 TEME
«OCHOBHBIE KJ1acChl HEOPTaHUYECKUX
COEIMHECHU I

I'eneTmyeckas CBA3b MCXKAY KilaCCaMH
HCOPIraHNYCCKUX COC,Z[I/IHGHI/II;'I

O00011eHNE U CUCTEMATU3ALMS
3HAHUH

Konrtponsnast padora Ne3 o reme
"OcHOBHBIE KJIaCChl HEOPTaHUYECKUX
coeHeHu"

HepBLIe IIOIIBITKH KHaCCI/Iq)I/IKaI_II/II/I
XUMHYECKHX dIeMeHTOB. [IoHsaTHE O
rpynmnax CXOJHbIX 3JICMCHTOB

bubmnoreka LJOK
https://m.edsoo.ru/ff0d664e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubmnoreka LJOK
https://m.edsoo.ru/ffOdfee2

bu6mmorexa [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo0.ru/00ad9474

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9cb2

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ela

bubmuoreka [{OK
https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

55

56

57

58

59

60

61

62

63

64

65

[lepuonuueckuii 3aKOH U
[lepuoanueckas cucteMa XUMHUYECKUX
aneMeHToB [l. 1. MeneneeBa

[Tepuoasl, rpymIIbl, MOATPYIIIBI

Crtpoenue atomoB. COoCTaB aTOMHBIX
snaep. M3oTomsl

Crpoenue 31eKTPOHHBIX 000JI0YEeK
aTOMOB 3JIeMeHTOB [lepuoanueckoi
cucremnl J[. 1. Menpaeneesa

XapakTepuCTUKAa XMMUYECKOTIO
AJIEMEHTA 110 €r0 MOJIOKEHUIO B
[Tepnoanueckoii cucreme /1. .
Menneneena

3nauenue [lepuoguueckoro 3akoHa
JUISL pa3BUTHS HAYKH U PAKTUKU. [1.
N. MenaeneeB — y4€HbIi, M€1aror 1
rpaKJIaHUH

:‘)HCKTpOOTpI/IHaTeHBHOCTL aTOMOB
XUMHUYCCKUX 3JICMCHTOB

HMonnas xumudeckas CBsA3b

KoBanenTHass xuMmueckas CBI3b

CreneHb OKHCICHUS

OKHUCINTEIIFHO-BOCCTAHOBHUTEIIBHEIC
peaknuun

bub6anoreka IIOK
https://m.edsoo.ru/00ada52c

bub6nunoreka IIOK
https://m.edsoo.ru/00ada52c

bu6mmorexa [JOK
https://m.edsoo.ru/00ada342

bubmuoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6mmoreka [JOK
https://m.edsoo.ru/00ada824

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
bu6morexa [JOK
https://m.edsoo.ru/00adae28
bu6mmorexa [JOK
https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

66 OKHUCIIUTEIN U BOCCTAHOBUTEIU

[ToBTOpEeHHE 1 0000IIIEHNE 3HAHHH 11O
67 TeMe: «CTpoeHue BelecTBa.
XuMuyeckas CBA3b.)

KonTponbnas padora Ne4 o teme
68 «Ctpoenne aToMa. XuUMHUYECKast
CBSI3b)

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00adb076

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bubmnoreka LJOK
https://m.edsoo.ru/00adb486



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486

9 KITACC

Tema ypoka

OKUCIUTENHEHO-BOCCTAHOBUTEIHHBIC
peakuuu
OKHUCANTENBHO- BOCCTAHOBUTEIIbHbBIE
peakuuu

TennoBoii a3 ekt XuMuIeckux
peakuuii
[ToHsiTHE O CKOPOCTH XUMUUYECKOM
peakuuu. [ToHsITHE O TOMOTE€HHBIX U
TE€TEPOTEHHBIX PEAKIUIX

[TpakTrueckas padora Nel
«3y4yeHue BIUSHUSA yCIOBUM
IIPOBEJEHUS XUMUYECKONU PEAKIIUU
Ha €€ CKOPOCTb»

[TonsiTie 0 XUMUYECKOM
paBHOBecHH. DaKTOPHI, BIUSIOLIIE
Ha CKOPOCTh XUMHUYECKOU PEAKINH U
MOJIOKEHUE XUMUYECKOTO
paBHOBECHsI

O00011IeHNE U CUCTEMATH3AIUS
3HAHUM

Teopust 2NEKTPOIIUTHYECKON
JIIMCCOLMAIINH,

KoanuyecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

Jlara
U3YYCeHUS

5.09.23

7.09.23

14.09.23

18.09.23

21.09.23

25.09.23

28.09.23

3.10.23

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTte/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bubmnoreka LJOK
https://m.edsoo.ru/00adcade

bubmuoreka [JOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

bubmuoreka [JOK
https://m.edsoo.ru/00adcd68



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcd68

9
10

11

12-13

14

15

15

16

17

18

19

20

21

22

Jucconmanus KUCI0T, OCHOBAaHUM U
coyen

Cnalble ¥ CUITbHBIC DJICKTPOJIUTHIL.
CreleHs QUCCOLManu

Peakuuu noHHoro oomMeHna

[TonsiTue o ruaponuse coen

Perenue 3aqa4 Ha U30BITOK U
HEIOCTATOK

O06o01IeHne U crucTeMaTHu3alus
3HAaHUHU

[IpakTuueckas pabora Ne 2.
«PemeHne 3KCIIepPUMEHTATBHBIX
3a1au»

KonTponpHas padora Ne2 o teme
«ONEeKTPOIUTHICCKAS JTUCCOITHATIHSL.
XUMHUYECKUE PEAKIIUU B paCTBOPAX)

OO0m1as XxapakTepuCTHKa rajJoreHoOB.
XUMUYECKUE CBOMCTBA.

Xiop

XJI0pOBOAOPOA.

ConsHas KUCI0Ta, XUMHUYCCKHE
CBOMCTBA, MOJIyYeHUE, TIPUMECHEHUE
[IpakTuyeckas padora Ne 3 o reme
«ITonyueHnue COJISTHON KUCIIOTHI,

5.10.23

9.10.23

12.10.23

16.10.23

19.10.23

23.10.23

26.10.23

bu6morexa [JOK
https://m.edsoo.ru/00add5d8

bubmuoreka [{OK
https://m.edsoo.ru/00adcd68

bu6mmoreka [JOK
https://m.edsoo.ru/00add448

bu6mmorexa [JOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [JOK
https://m.edsoo.ru/00ade488

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6mmorexa [JOK
https://m.edsoo.ru/00addecO

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bubmuoreka [{OK
https://m.edsoo.ru/00addfe2

bu6mmorexa [JOK
https://m.edsoo.ru/00adel104

bubmuoreka [{OK
https://m.edsoo.ru/00adel104

bu6mmoreka [IOK
https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

23

24

25

26

27

28

29

30
31

32

M3y4EHHUE €€ CBOMCTBY»

OO6m1as xapakTepucTHKa 3JIEMEHTOB
VIA-rpynist

AI0TpOTTHBIE MOIU(UKAIIUN CEPBHI.
Haxoxnenue cepsl U €€ coeTMHEHUN
B IIpupoJe. XUMUYECKHUE CBOUCTBA
cephbl

CepoBo10poj1, CTPOCHHUE,
buznyecKrue 1 XUMUIECKHEe 1
CBOMCTBaA

Oxkcunpl cepol. CepHas KUCIIOTA,
bu3HYeCKre U XUMHIECKUE 1
CBOICTBa, MPUMCHECHHE

XHUMHUYECKUE PEAKLINH, JIEKAIINE B
OCHOBE ITPOMBIIIIEHHOT'0 cIIoco0a
MOJTyYEHUsI CEPHOIN KUCIIOTHI.
XVMHYECKOE 3arpsI3HEHUE

OKpY KarolleH cpesibl COEANHEHUAMHU
cephl

[IpakTuueckas padora Ne4
«Pemenne 3KkCriepuMeHTaIbHBIX
3a1a9»

Bruncienue MacCoBOM 10U
BBIXOJ1a IPONYKTA peakiuu

O060011IeHNE 3HAHUHN 10 TEME.
KonTtponbhas pabora No2

OO01mas xapakTepucTHKa 3JIEMEHTOB
VA-rpynmnsl. A30T,

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bubmnoreka LJOK
https://m.edsoo.ru/00ade802

bu6mmorexa [JOK
https://m.edsoo.ru/00adea28

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bu6mmorexa [JOK
https://m.edsoo.ru/00adec8a

bubmuoreka [{OK
https://m.edsoo.ru/00adeeab



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

33

34

35

36-37

38

39

40

41

42

pacnpocTpaHeHue B MPUPOJIE,
bu3HYeCKre U XUMHIECCKUE
CBOMCTBA

AMMHuak, ero ¢puznyeckue u
XUMHYECKHE CBOMCTBA, MOIYYEHHE U
IpUMEHEHNE

[IpakTuyeckas padora Ne 5 o reme
((HOJ'Iy‘ICHI/Ie aMMHaKa, U3y4YCHHuC
€ro CBOWCTB»

Coin aMMOHUA

A30THas KucioTa, e€ pusndeckue u
XUMUYECKHE CBOWCTBA

Hcnonb3oBaHre HUTPATOB U COJCH
aMMOHHUS B KQUECTBE MUHEPAIBbHbBIX
ynoOpeHuit. XuMuieckoe
3arpsI3HEHUE OKPYKAIOIIEH CpeIbl
COCIMHEHUSIMU a30Ta

docdop.

Oxcun pochopa (V) u pochophnas

KHCJIO0Ta, (PU3NYECKHE U XUMUYECKUE

CBOMCTBA, IIOJIyYEHUE
HUcnonb3oBanue ocdaTtos B
Ka4yecTBE MUHEPAJIbHBIX y100pEHUH.
3arpsi3HeHue NPUPOJHON Cpesibl
dbocharamu

Yrunepon, paclipocTpaHEHUE B

bu6mmorexa [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edso0.ru/00adf180

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edsoo.ru/00adf306

bu6mmoreka [IOK
https://m.edso0.ru/00adf518

but6mmoreka [IOK
https://m.edsoo0.ru/00adf68a

bubmuoreka [{OK
https://m.edsoo.ru/00adf68a

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc20

bubmuoreka [{OK
https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

43

44

45

46

47

48

49

50

o1

npupoje, Gpu3ndecKue u
XUMHUYECKHE CBOMCTBA

Oxcup yriepoaa (I1)

Oxkcup yraepon (1V), ux
(bu3HYECKUE M XUMUICCKHE
CBOMCTBA. DKOJIOTHYECKHE
po0JIEMBbI, CBSI3aHHBIE C OKCUIIOM
yriepona (1V)

VropHas KHCI0Ta B €€ COJn

[Tpaxtrueckas padorta Ne 6 o Teme
"[Tomy4yeHue yriieKucioro rasa.
KauecTBeHHas peakuus Ha
KapOoHaT-MOH"

Kpemuuii. Oxcusn KpeMHUS

KpeMHueBas KHCIIOTa M €€ COJIH.
Lement.Ctekio.

Pemenue 3agau Ha npumecu

KontponbHast padota Ne3 o reme
«BakHelmue HeMeTaulbl U UX
COEJINHEHUS

OO01mas xapakTepucThKa
XUMHYECKHUX 3JIEMEHTOB —
MeTasuioB. Merayuinueckas CBA3b U
MeTaJuIMuecKasi KpucTainueckas
pemérka. PU3nYECKUe CBOMCTBA
METaJIJIOB

bu6mmorexa [JOK
https://m.edsoo.ru/00adfebe

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

bubmnoreka LJOK
https://m.edsoo.ru/00ae006¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027¢

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae080a

bubmuoreka [{OK
https://m.edso0.ru/00ae0el8

bubmuoreka [{OK
https://m.edso0.ru/00ael03e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

52

53

54

55

56

57

58

60

61

62

63

64

XHUMHYECKUE CBOMCTBA METAJUIOB.
DIIEKTPOXUMHUYECKUH Psif
HaIpsKEHUH METaJIOB

O61ue crocoObl NOTyYEHHUS

meTtautoB. CrutaBel. Berauciienus mo

YPaBHEHUSAM XUMHUYECKHUX PEaKIIHid,
€CJIM OJIUH U3 PEareéHTOB COACPKHUT
pUMecHU

[TonsTHE 0 KOppO3UH
MeTais1oB.CIuiaBbl

[llenouHble METAIIIBI

Oxcupl U TUIPOKCHIBI HATPUS U
KaJus

[Ienoyno3eMeIbHbBIE METAIIBI —
KaJLIIUA 1 MarHUui

BaxHenme coeTMHeHNS KaIbIUs

JKEcTKOCTh BOIBI M CIIOCOOEI €6
yCTpaHECHUS

AIOMUHUA

AmMdoTepHbIE CBOMCTBA OKCHIA U
THJIPOKCHUIA

Kemnezo

OKCI/II[I)I, THAPOKCUABI U COJIN
xenesa (1) u xemnesa (111)

bub6anoreka IIOK
https://m.edsoo.ru/00ael1156

bub6nnoreka 1IOK
https://m.edsoo.ru/00ael1156

bu6mmorexa [JOK
https://m.edso0.ru/00ael1278

bu6mmoreka [JOK
https://m.edsoo.ru/00ael14b2

bub6mmoreka [JOK
https://m.edsoo.ru/00ael14b2

but6mmoreka [JOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael15e8

bu6mmoreka [IOK
https://m.edso0.ru/00ae1886

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6morexa [JOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [JOK
https://m.edsoo.ru/00ae1d86

bub6mmorexa [JOK
https://m.edsoo.ru/00ae35e6



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6

65 O00011eHNE U CUCTEMATU3ALMS 1
3HAHUU

[IpaxTuyeckas padora Ne 7.

66 Pemenue skcriepuMeHTaNIbHBIX 1 1 bubmuorexa [IOK
3a7a4 1o Teme «Baxueinine https://m.edsoo.ru/00ae3de8
METaJJIbl ¥ UX COCTUHEHUSD)
KonTtponsnast padora Ne4 o reme

67 «Baxuelue MeTauIbl U UX 1 1
COCIIMHEHUS

68 PesepBHbIil ypok 1

OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[TPOTPAMME


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

YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiinonepHoe o011eCcTBO
«M3parenscTBO «IIpocBemienne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxnonepHoe obmectBo «M3naTenscTBo «IIpocBemenues

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxknmonepHoe obuectBo «M3aarenbctBo «lIpocBemenne»

Pymsutuc I'.0. Xumns 9 kmacc

METOJNYECKHUE MATEPHUAJIBI V1A YYUTEJIA
IToypounoe nnanuposanue Pymsutuc Xnmus 8-9 kmacc

[Toypounoe nnanupoBanne OctpoyMoB Xumus §8-9 knacc

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HMHTEPHET
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