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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma mo XumuH it 00ydarommxcst 8-9 KiaccoB cocraBiieHa Ha ocHOBE TpeOoBaHMil K
pe3ylbTaTaM OCBOEHHUSI OCHOBHOH 00pa3oBaTeiabHOW MPOrpaMMbl OCHOBHOTO 00IIero o0pa3zoBaHus,
npeacTaBieHHbIX B DenepasibHOM TOCyIapCTBEHHOM 00pa3oBaTeIbHOM CTAaHAAPTE OCHOBHOTO OOIIEro
o0Opa3oBaHuUsl, C y4ETOM pacipeesIEHHBIX 110 KJlaccaM IpoBepsieMbIX TpeOOBaHUIl K pe3yJibTaTaM OCBOCHHUS
OCHOBHOW 00pa3oBaTeIbHON MPOTpaMMbl OCHOBHOTO OOIIET0 0Opa30BaHUS M JJEMEHTOB COJIECPIKAHUS,
MIPEJICTAaBJICHHBIX B YHHBEpPCAIbHOM KOoAu(pUKAaTOpe MO XUMHUH, a Takke Ha ocHoBe I[lpumepHoii
IpOrpaMMbl BOCTIUTAHHS O0yYaroIIUXCS MPU MOJYYECHHH OCHOBHOTO OOLIEro 0Opa3oBaHUS U C yYETOM
Konuenmuu mnpenojaBanusi ydeOHOro mpenMera «XuMHUS» B 00pa3oBaTeNbHBIX — OpraHU3aIUsaX
Poccuiickoit denepannu, pealm3yroIUuX OCHOBHBIE 0011e00pa3oBaTebHbIe porpaMmsl (yTB. Perenuem
Konnernn Munnpocsenienus Poccuu, mporokon ot 03.12.2019 N I1K-4BH).

OBLIAS XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJJMETA «XUMMUSD»

Bxiag yuebHoro mnpenmera «XuMHA» B JOCTHXKEHHE IeJe OCHOBHOIO OOIIEro oOpa3oBaHMs
00yCJIOBJIEH BO MHOTOM 3HAYCHHEM XMMHYECKOW HAayKH B IO3HAHWU 3aKOHOB IPHPOJIBI, B Pa3BUTHH
IIPOU3BOIUTENBHBIX CUJT OOIIECTBA M CO3/1aHUU HOBOW 0a3bl MaTepUaIbHOM KYIbTYpHI.

XUMHS KaK 3JE€MEHT CUCTEMbl €CTECTBEHHBIX HAyK pacHpoCTpaHuiIa CBOE BIMSHHME Ha BCE 00J1acTU
YeJIOBEYECKOI0 CYIIECTBOBaHMSA, 3ajajla HOBOE BUACHHE MMpa, CTajla HEOThEMJIEMBIM KOMIIOHEHTOM
MHUPOBOW KYJIBTYpbI, HEOOXOJMMBIM YCIOBHEM KH3HH OOINECTBA: 3HAHME XUMHH CIYXHT OCHOBOM st
(bopMHpOBaHKS MUPOBO33PEHHSI YETIOBEKA, €r0 MPEICTaBIECHUI 0 MaTepHaIbHOM €JMHCTBE MUPA; BXKHYIO
poJib UrparoT GopMHUpyEMbIE XUMUEH MPECTABICHUS O B3aUMOIPEBPALICHUSIX SHEPTUU U 00 SBOJIIOIUU
BEIIECTB B IIPUPO/IC; COBPEMEHHAsl XMMUS HalpaBjeHa Ha pelleHue r100aabHbIX Npo0iIeM YCTOHYMBOIO
pa3BUTHS YEJIOBEYECTBA — CBIPHEBOI, DHEPreTUYECKOM, MUIIEBOM M 3KOJOTMYEecKOoW Oe30IacHOCTH,
po0JIeM 3/1paBOOXPAHEHHUS.

B ycnoBusix Bo3pacTtaroniero 3Hau€Husi XMMHMU B JKM3HU OOIIECTBA CYLIECTBEHHO NOBBICHIIACH POJIb
XMMHYECKOro obpa3oBanus. B miane conmanu3anuy OHO SIBJISETCS OJHUM U3 YCIOBHHA (POPMHPOBAHUS
MHTEJJIEKTa JIMYHOCTU U TAPMOHUYHOIO €€ pa3BUTHUSL.

CoBpeMEHHOMY YeNIOBEKY XMMUYECKHE 3HaHUS HEOOXOIUMBI /sl MPUOOpeTeHHs OOLIEKYIbTYpHOTO
YPOBHS, TIO3BOJISIOLET0 YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO Y4acCTBOBAaTh B MHOI000pa3HOM
KHM3HHM OOIECTBa, /sl OCO3HAHMs BaKHOCTU Pa3yMHOT'O OTHOLIEHHS K CBOEMY 3/I0POBBIO M 3/I0POBBIO
JPYTUX, K OKpYKarollel MPUPOAHON cpelie, A1 TPaMOTHOI'O MOBEIECHHUS MTPU MCIIOIb30BaHUH PA3IMUHbIX
MaTEpUaIOB U XMMUYECKHUX BEIIECTB B TIOBCEIHEBHOM KU3HMU.

Xummnueckoe 00pa3oBaHHE B OCHOBHOM IIIKOJIE SIBJIAETCS 0a30BBIM IO OTHOLIEHHIO K CHCTEME OOIIEro
XUMHUYECKOro obpazoBaHus. [loaToMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO pEalM3yeT MpUCYIIHe
o0lIeMy XHMUYECKOMY OOpa30BaHMIO KIIFOUEBBIE I[EHHOCTH, KOTOPbIE OTPAXKAIOT TOCYJapCTBEHHBIE,
OOIIIECTBEHHbIE U WHAMBHUIYyalbHble MOTPEOHOCTH. DTUM OIpeNeNseTcsl CyLUIHOCTh OOIIel cTpaTeruu
o0OyueHus1, BOCIIUTAHUS U Pa3BUTHSI 00YUAIOIIKXCS CPEACTBAMH Y4eOHOT0 npeaMeTa « XUMHUI».

N3yuenne npenmerta: 1) cnocoOCTBYET peanu3anuy BO3MOKHOCTEH A1 caMOPa3BUTUS U (POPMUPOBAHUS
KYJIbTYpPbl JJUYHOCTH, €€ oO1Ie U (pyHKIMOHATBLHOM I'paMOTHOCTH; 2) BHOCUT BKJIaJ B ()OpPMUPOBAHUE
MBILIUIEHUS] W TBOPYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB HMX CAMOCTOSTEIbHOH Yy4eOHOM
NeSITeNIbHOCTH, SKCIIEPUMEHTANIbHBIX U HCCIE0BATEIbCKUX YMEHUN, HEOOXOIUMBIX KaK B TIOBCETHEBHOM
KHU3HH, TaK U B IPOPECCUOHATBHON NEATETBHOCTH; 3) 3HAKOMUT €O CHelU(UKON HAayYHOTO MBIIUICHUS,
3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIS/1a HA €IUHCTBO MPUPOJIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanioM B (OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOH TIPaMOTHOCTH MOJPOCTKOB; 4) CHOCOOCTBYeT
(GbOpMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K IMPUPOJIE, K YETIOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

HasBannble HanpaBieHus B 00y4eHUH XUMHUHU OOECIEeUnBAIOTCS CIEUU(PUKON coAepKaHUs MpeaMeTa,
KOTOPBIM SIBIISI€TCSL TEJAarOrMYeckd aJanTUPOBAaHHBIM OTpaXeHHEM 0a30BOM HAyKH XUMHHM Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.



Kypc xumMuu OCHOBHOMW HIKOJIBI OPHUEHTHPOBAH Ha OCBOEHHE O0YYAIONIMMHUCS OCHOB HEOPTaHMUYECKOU
XUMHH U HEKOTOPBIX MOHSATUH U CBEIEHUH 00 OTJENBHBIX 00BEKTaX OPraHUIeCKON XHUMHH.

CtpykTypa coaepxkanus npeaMera chopMUpOBaHa HA OCHOBE CHCTEMHOI'O MOAXOJa K €ro M3y4eHHIO.
ConepxkaHue CKJIAIbIBACTCS M3 CHUCTEMbl MOHSTHH O XMMHUYECKOM 3JIEMEHTE M BEIECTBE U CHUCTEMBbI
MOHATUHA O XWUMHUYecKoW peakmuu. OO0e 3TH CHUCTEMBbI CTPYKTYPHO OpPTraHW30BaHBI IO TMPUHIIMITY
MOCJIEOBATEIIbHOIO PA3BUTUSI 3HAHUKA HA OCHOBE TEOPETUYECKUX MPEACTABICHUM PpPa3HOTO YpPOBHS:
ATOMHO-MOJIEKYJISIPHOT'O YYEHHUS KaK OCHOBBI BCEr0 €CTECTBO3HaHM, ypoBHs [lepuoanueckoro 3akona JI.
N. MeHnneneeBa Kak OCHOBHOIO 3aKOHAa XMMHHM, YYEHUS O CTPOEHHHM aTOMa M XHMHUYECKOW CBS3H,
MPEACTABICHUN 00 AJICKTPOIUTHYECKON IUCCOIMAIIMM BEIIECTB B pacTBOpax. TeopeTHdecKue 3HaHUS
paccMaTpuBalOTCS Ha OCHOBE HMIHMPUYECKH TOJTYYCHHBIX U OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS
MOCJIEIOBATEILHO OT OJHOTO YPOBHS K JPYrOMY, BBITIOJNHSSA (QYHKIIUA OOBSICHEHUS W TIPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH IMPAKTUYECKOTO IPUMEHEHUS U MOJYUEHUS H3Y4aEMbIX BELIECTB.

Takast opraHuzaius coaep)kKaHusi Kypca CIIOCOOCTBYET NMPEICTABICHUI0 XUMHYECKOW COCTaBJISIONICH
HAYYHOH KapTUHBI MHpa B JIOTHKE €€ CUCTEeMHOW mpupozsl. Tem caMbiM oOecrieynBaeTcsi BO3SMOXKHOCTb
dhopMHUpOBaHKS Y 00yUYaAIOIIUXCS IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAaHHUIO M METOJaM IO3HAHUS B
Hayke. BaHO Takxke 3aMETUTh, UTO OCBOCHUE COJICPKAHUS Kypca MPOUCXOAUT C MIPUBJICYEHUEM 3HAHUI
U3 paHee U3y4eHHBIX KypcoB: «Okpyx)aromuil Mup», «buonorus. 5—7 kiaccb» u «®@u3nka. 7 Kiiacey.

HEJIN U3YYEHUS YYEBHOI'O IIPEJMETA «XUMMUS»

K HanpasieHnio nepBOCTENEHHON 3HAYMMOCTH IIPU peaIn3alui 00pa3oBaTeIbHbIX (YHKINN IpeaMeTa
«XUMHS» TPAAULMOHHO OTHOCAT (OPMHUPOBAHHME 3HAHMM OCHOB XHMMHYECKOM HayKM Kak OO0JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESATEIbHOCTH YEJIOBEKAa U KaK OJHOI0 U3 KOMIIOHEHTOB
MHUpPOBOW KyJbTYpbl. 3ajaya IpeaMeTa COCTOMT B (POPMHUPOBAHMM CHUCTEMbl XUMHYECKUX 3HAHUH —
BaOXHEHIINUX (DAKTOB, TOHATUIN, 3aKOHOB U TEOPETUYECKUX IIOJIOKEHUH, IOCTYNHBIX O00O0OLICHUM
MHUPOBO33PEHYECKOI0 XapakTepa, sI3blka HayKH, 3HAHUH O HAayYHBIX METOAAX HU3Yy4YCHMs BELIECTB U
XUMHAYECKHX pPEakUui, a Takke B (HOPMUPOBAHUHM M PAa3BUTHH YMEHUH H CIIOCOOOB JAEATEIBHOCTH,
CBSI3aHHBIX C IUIAHUPOBaHHWEM, HAOIIOACHHEM U IPOBEACHHEM XMMUYECKOIO HKCIEpUMEHTa,
co0II0IeHIEM TIPaBUII OE30IIaCHOTO OOpaIIeHus C BEMIECTBAMH B TOBCETHEBHOM JKU3HHU.

Hapsny ¢ 5TuM nenu u3ydeHus npeiMeTa B IporpaMMe yTOUHEHbI M CKOPPEKTHUPOBAHBI C YYETOM HOBBIX
IIPUOPUTETOB B CHUCTEME OCHOBHOTO o0miero obpaszoBanus. CerogHs B 00Opa30oBaHUU OCOOO 3HAYUMOMU
NPU3HAETCST HANPABICHHOCTh OOYYEHHUs HAa pa3BUTHE M CaMOpPa3BUTHE JIMYHOCTH, (popMupoBaHHE €&
UHTEJJIEKTa U o0med KynbTypbl. OOydeHHE YMEHHIO YYMTbCS M MNpPOJODKAaTh CBOE 0Opa3oBaHuE
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BaXHEUIINX (PYHKIUI yueOHbBIX MPEIMETOB.

B cBs3u ¢ 3TUM npH M3Y4YEHUH IpeaMeTa B OCHOBHOM IIKOJIE JOMUHUpYIOLIEe 3HAaUeHHE NMPHUOOpenu
TaKue 1eJH, KaK:

(GbopMUpOBaHNE UHTEIIEKTYaIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K cCaMOOOPa30BaHHUIO,

COTPYAHUYECTBY, CAMOCTOSATEIILHOMY NPUHATUIO PELLICHHUH, CIIOCOOHOM alanTUPOBATHCS K OBICTPO

MEHSIOLIUMCS YCIIOBUSM XKU3HU;

HalpaBJIEHHOCTh O0Y4YEHHUs Ha CUCTEMAaTHUECKOe MPUOOIIEHNE YUALTUXCS K CAMOCTOSITEIbHON

MO3HABATEJIbHON 1€ATEIbHOCTH, HAYYHBIM METOAAaM M03HaHUs, GOPMUPYIOLIUM MOTHUBALIUIO U

pa3BUTHE CIIOCOOHOCTEH K XMMMU;

obecreueHne yCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHNIO 00yUYaIOIIUMHUCS OTBITa Pa3HOOOpa3HON

NesITeIbHOCTH, TIO3HAHUS U CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIUH ), IMEIOLINX

YHUBEpCaJIbHOE 3HAUEHHE ISl PA3IUYHBIX BUJIOB JIESATEILHOCTH;

dbopMupoBaHre yMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOIIEro MUpa Ha OCHOBAaHUM 3HAHUM

U OIIBITA, [TOJIYYEHHBIX PU U3yYEHUU XUMUHY;

dbopMupoBaHUEe y 00Y4arOMIMUXCS TYMAaHUCTUYECKHUX OTHOILIEHUH, TOHUMAaHUSI [IEHHOCTH XUMHYECKHUX

3HaHUH JUIS BEIPAOOTKHU 3KOJIOTUYECKH 1[€I1ecO00pa3HOro NOBECHUS B OBITY U TPYAOBOM

JESTENIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/J0POBBS M OKPYKAIOUIEH MPUPOIHON CPEIbI;

pa3BUTHE MOTUBAIMH K 00y4EHHIO, CIOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE

YCBOEHHUS 00IIEUETIOBEUECKHUX [IEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY Mpoduiis u

HaNpaBJIEHHOCTH JTaIbHEHIIIEro 00y4YeHu .



MECTO YYEBHOI'O IPEJJMETA «XUMMUS1» B YYEBHOM IIJIAHE

B cucreme obmero o6pazoBanus «XuMus» Mpu3HaHa 00s13aTEIbHBIM YIYCOHBIM MTPEAMETOM, KOTOPBIN
BXOJIUT B COCTaB PEIMETHOM 001acTH «ECTeCTBEHHO-HAYYHBIE PEAMETHD.

VY4eOHBIM IJTAHOM Ha e€ u3ydeHue oTBe/ieHo 136 yueOHbIX YacoB — 1O 2 4. B HEJENMI0 B 8 U 9 Kiaccax
COOTBETCTBEHHO.

COJAEPKAHUE YYEBHOI'O ITIPEJJMETA

8 KJIACC

IlepBoHavyajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumun. Ponb Xxumuu B ku3HU yenoBeka. Tena u BemecTBa. @U3NUECKUE CBOMCTBA BELIECTB.
ArperaTHoe cocTosiHue BeulecTB. [loHATHE 0 METO1aX MO3HAHUS B XUMHUU. XHUMUS B CUCTEME HayK. YncThle
BemlecTBa U cmecH. CriocoObl pa3eneHus cMece.

ATOMBI U MOJIEKYJIbI. XUMUYECKHUE 31€MEHTHI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocTble U ciioxkHbIe
BeLIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHUE.

Xumnueckas Gpopmyna. BareHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BeniectB. OTHOocuTeNbHas aromHas Macca. OTHOCUTENIbHAs MOJIEKYJIsIpHas Macca. Maccosas nous
XUMHUYECKOI'0 3JIEMEHTA B COCMHEHHH.

Puznyeckue U XUMUYECKUE ABICHUS. XUMHUUECKas peakluus U €€ NPU3HaKU. 3aKOH COXPaHEHMSI MacChl
BEIIECTB. XUMHUECKUE ypaBHeHHA. Kiaccmpuranus XUMHUECKUX peakiuil (CoennHEHHs, pa3ioKeHus,
3aMeIIeHHs, OOMEHa).

XVMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUUECKOH MOCY 101, ¢ MpaBuiaMu paboThl B J1abopaTOpuun
U npuémamu obpalleHus ¢ JabopaTopHbIM 000pYyI0OBAaHUEM; U3yUEHHE U ONMCcaHue (GU3NUYECKUX CBOMCTB
00pa3loB HEOPraHWYECKHX BeEUIeCTB; HaOmroneHne (U3NYecKux (IUIaBJICHHWE BOCKA, TasHHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KHUIIEHHE M KOHJEHCAalMs BOJbI) M XMMHUYECKMX (TOpEHHE CBeuH,
IIPOKAJIMBaHUE MEIHOM NPOBOJIOKH, B3aMMOJEHCTBHE MeJla C KUCJIOTOW) sIBIIEHUH, HAONIOAEHUE U
OIMCaHME MPU3HAKOB MPOTEKaHUs XMMUYECKUX peakLUi (pa3iiokeHue caxapa, B3auMOJACHCTBUE CEPHOM
KHCJIOTHI C XJIOpUI0M Oapust, paznoxkenue ruapokcuna meau(1l) npu HarpeBanuu, B3auMoIeicTBUE kKene3a
c pactBopoM conu Meau(ll)); u3ydeHume cnocoOoB pasjeneHus cMmeced (C HOMOIIBIO MAarHura,
¢buIbTpOBaHMUE, BRINApUBAHUE, TUCTUILIALNA, XpoMaTorpadus), IpoBeIeHUE OUNCTKY TOBAPEHHOM COJIN;
HaOJII0ICHNE U OITMCaHKe PE3Y/IbTaTOB MPOBEICHHS ONBITA, WJUTFOCTPUPYIOLIET 0 3aKOH COXPAaHEHHU S MacChl;
CO3/1aHHE MOJIEIeH MOJIEKYJ (IIApOCTEPKHEBBIX ).

Baskneimue npeacTaBUTeIM HEOPraHUYECKHUX BelIeCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — aneMeHT u mpoctoe BemiecTBo. HaxoxaeHue
KHCJIOPO/a B MpUpOJIe, GU3NUECKHUEe U XUMUYECKHe CBoWcTBa (peakuuu ropenusi). Okcuapl. [Ipumenenue
kucinopona. CrnocoObl TOMy4dyeHHUs KHCIOopoaa B J1abopaTOpuu W IMpOMbIIeHHOCTH. Kpyrosopor
Kucaopoaa B npupoze. O30H — ajuIoTponHas MOAU(PHUKALNS KUCIOPOaa.

TemoBoil 3¢(eKT XUMUYECKON peakuu, TEPMOXUMUUYECKUE YPaBHEHMSI, IK30- M SHAOTEPMUUYECKUE
peakuu. TOMIMBO: Yyroib U MeTaH. 3arpsi3HeHHEe BO3/lyXa, yCUIIEHUE MapHUKOBOro 3P dekTa, pazpylieHue
030HOBOTO CJIOSI.

Bomopon — »snemeHT M mpocroe BemiecTBo. HaxokaeHue Bopopoaa B mpupope, (usuyeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI MoTydeHus. KucioTs! u comu.

KomuuectBo BemecTBa. Mosb. MossipHas macca. 3akoH ABoraapo. MomsipHblif 00bEM ra3oB. Pacuérsr
10 XUMUYECKUM YPaBHEHHUSIM.

®dusnyeckue cBOWCTBA BOJbI. Bojga kak pactBoputenb. PactBopbl. HachlllleHHbIE W HEHACHIIIEHHbBIE
pacTtBopbl. PacTBopuMOCTb BeniecTB B Bozie.MaccoBasi 10Jis1 BELIECTBA B PACTBOPE. XUMHYECKHE CBOMCTBA
Boabl. OcHOoBaHuA. Ponb pacTBOpoB B mpHpoze W B KU3HU yeloBeka. KpyroBopoT Bobl B MPHUPOJE.
3arpsi3HeHue NpupoJHbIX Boa. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanust Heopraamdeckux coequuennii. Oxcuapl. Kimaccudukamms okCHI0B: coJIe00pa3yroIme
(ocHOBHBIE, KUCIIOTHBIE, aM(pOTEpHBIE) U HecoleoOpasyromue. HomeHkiaTypa okCHIoB (MeXIyHapoHas
U TpuBHaJbHAs). PU3NUYeCKHe U XUMUYECKHE CBOMCTBA OKCHIOB. [loaydeHre okcruaoB.



OcHoBanus. Knaccudukanus ocHoBaHWM: MIENTOYM W HEPACTBOPUMBIE OCHOBaHMs. HomeHkiarypa
OCHOBaHUH (MEXIyHapoAHas U TpHUBHaIbHasA). PU3NUYECKME U XHMHUYECKHE CBOMCTBA OCHOBAHHUU.
[Tonydyenue ocHOBaHUIA.

Kucnorel. Knaccudukarnus kucior. HomeHkmaTypa KHCIOT (MEXAyHapoIHass W TPUBUAIbHAs).
duznuecknue U XUuMUYEeCKue cBoiicTBa KUCIOT. Psan aktuBHoctn metaioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenknatypa coneil (MexxayHapoiHasi U TpuBUuajibHas). Ou3nueckue U XUMUYECKUE CBOICTBA
couieit. [lomyuenue conen.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

XVMMUYECKUN SKCIIEPUMEHT: KAayECTBEHHOE OIPEIEICHUE COACpPkKAHUS KHCIOpOJa B BO3IYyXE;
noJiyueHue, coOupaHnue, paclio3HaBaHUE U U3y4YeHHE CBOMCTB KUCIOPO/a; HaOII0IeHHE B3aUMOIEHCTBUS
BELIECTB C KUCIOPOJIOM M yCIOBMsI BOSHUKHOBEHUS U MPEKpaIllEHUsl TOpeHUs (MoXkapa); 03HaKOMJIEHHE C
oOpa3naMi OKCHJOB M OINHCAaHWE UX CBOWCTB; MOJyue€HHE, COOMpaHue, paclio3HABaHUE U H3yUEHUE
CBOMCTB BOJIOpo/ia (ropeHue); B3aumo ielicTere Bojgopoaa ¢ okcuaoM meau(ll) (Bo3mMoxkHO ucnosib3oBaHue
BUJICOMATEPHAIIOB); HAOII0AeHHE 00pa3LIOB BEIIECTB KOJTUYECTBOM 1 MOJIb; HCCIeI0BaHUE OCOOCHHOCTEH
pacTBOpPEHMUs] BEUIECTB C Pa3IMUHOM pPacTBOPUMOCTBIO; IPUTOTOBIIEHUE PACTBOPOB C OINpPEAEIEHHOU
MacCOBOH JI0JIel pacTBOPEHHOTO BEIIECTBA; B3aUMOICHCTBUE BOJbI C METAJUIAMU (HATPUEM U KaJIbI[UEM)
(BO3MOYKHO HCII0JIb30BAHUE BUJIEOMATEPHAIIOB); OIIPE/IETICHUE PACTBOPOB KUCJIOT U IIEJI0YEH C IOMOIIBIO
MHJMKATOPOB; HCCIEIOBAaHUE O0OpaslloB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOACHHE
M3MEHEHHUs OKPACKH MHJMKATOPOB B PacTBOPAxX KUCIOT M LIEN0YEH; U3ydeHHE B3aUMOJEHCTBUS OKCHIa
meau(Il) ¢ pacTBopoM cepHON KHUCIOTBHI, KUCIOT C METallJIaMH, PEaKIHil HeWTpanuzaluu; MoJydeHHe
HEPACTBOPUMBIX OCHOBAHMW, BBITECHEHHUE OJHOIO MeETaula APYTMM U3 pPacTBOpa COJM; pELICHHE
SKCIEPUMEHTAJIbHBIX 3aJa4 110 TeMe «BaxkHelme Ki1acchl HEOPraHUYECKUX COSAUHEHUIN».

IMepnonnuecknii 3axon u Ilepuoanyeckasi cucrema xumu4eckux 3iaemeHnToB /JI. U. Menpaeneena.
Crtpoenue aToMoB. XuMu4eckas cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIMU

[IepBbie MONBITKY KJIACCU(PUKALNUN XUMUYECKUX 3J1eMEHTOB. [IoHsATHE O TpyNMax CXOJIHBIX 3JIEMEHTOB
(1IenoYHbIe U MIET0YHO3eMENbHBIE METAILIIbI, TaJIOT€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3yloT
amM(pOoTepHbIE OKCUIBI U TUAPOKCUIBL.

[lepnonnueckuii 3akoH. Ilepuoamueckass cuctema xumuueckux osnemeHToB [[. . Menpaeneesa.
Koportkonepuoanast u anmuuHonepuoHas ¢popMmel [leprnoaudyeckoil CUCTEMBI XUMUYECKUX 3J€MEHTOB /l.
N. Menneneesa. Ilepuons! n rpynnel. @U3n4eckuil CMbICT MOPAIKOBOIO HOMEpPA, HOMEPOB MEpUOJA U
IPYMIbI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sjiep. M30Tomnbl. DnekTpoHbl. CTpoeHne 3IeKTPOHHBIX 000JI0YeK
atToMoB 1mepBeIx 20 xumuyeckux osneMeHToB llepumonmueckoit cucremsl [I. 1. Menneneesa.
XapakTepuCTUKa XUMHUYECKOIO 3JIEMEHTa MO ero mnojoxeHuto B llepmommueckoint cucreme JI. U.
Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs paanyca aToMOB XHMMHMUYECKHX DJIEMEHTOB, METAUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO TIpynmaM U nepuojaMm. 3HadeHue [lepumoamyeckoro 3akoHa H
Ileproanyeckoii cucTeMbl XMMUYECKHX 3JIEMEHTOB ISl pa3BUTHS HAyKU U npakTuku. [[. . MenneneeB —
Y4EHBIN U TPAKIAHUH.

Xumnueckass cBsi3b. KoBaneHTHast (MOJIsipHAas M HEMOJSIPHAs) CBs3b. JEKTPOOTPULATEIBHOCTD
XUMHUYECKUX 3JIeMeHTOB. MlOHHas CBS3b.

Crenenp okucneHus. OKHCIUTENBHO-BOCCTAHOBUTENBbHBIE peakuuu. IIpomeccel oOkucieHus U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUECKUH 3KCIIEPUMEHT: M3y4YeHHE 00pa3lloB BEIECTB METAIJIOB U HEMETAJJIOB; B3aMMO/ICHCTBHE
TUIPOKCH/Ia IUHKA C pAaCTBOPAMU KUCJIOT U I1IeJI0Yeil; MPOBEeIeHNE ONBITOB, MILTIOCTPUPYIOIIUX IPUMEPHI
OKHCJIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHHE, PEAKIIUHU PA3JIOKEHUS, COSUHEHMUS).

MexnpeamMeTrHblie CBSI3U

Peanuzanus MeXnpeAMETHBIX CBs3ed INMpH U3YyYEeHMM XHUMHUHM B 8 KjlacCe OCYIIECTBISIETCS 4epe3
HCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHITHH, TaK U MOHATHH, SBISIOUIMXCS CUCTEMHBIMU
JUIS OTZIE€IBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.



OOmue ecTecTBeHHO-HayYHBIC TOHSTHS: HAY4YHBIH (aKT, TMIOTE3a, TEOPHUS, 3aKOH, aHAIN3, CHHTE3,
KJIaccU(UKaLusi, NePUOANIHOCTb, HAOIIOJICHHE, SKCICPHUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb,
SIBJICHUE.

dusuka: MaTepusi, aToM, JJIEKTPOH, NMPOTOH, HEWTPOH, MOH, HYKIIUJA, M30TOIbBI, PaIHOAKTUBHOCTD,
MOJIEKYJIa, SJIEKTPUYECKUI 3apsiji, BEUIECTBO, Telo, 00BbEM, arperaTHOE COCTOSHHE BEIECTBA, ras,
(du3MUecKre BEITMYUHbI, €IMHHUIIBI U3MEPEHHUSI, KOCMOC, TUIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpAIIbI, TOPHBIE TTOPO/IbI, TIOJE3HbIE HCKONAeMbIe, TOILUIHBO,
BOJTHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

[lepnonnueckuii 3akoH. Ilepmoagmueckas cucrtema xumuueckux osnemeHToB [[. M. Menneneesa.
Crpoenue aroMoB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKUX 3JEMEHTOB IMEPBBIX TPEX
MIEPUOJIOB, KaJMsl, KajdblUsg M HMX COCJUHEHUH B COOTBETCTBHM C IIOJIOKEHUEM JJIEMEHTOB B
IIepunonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BewiecTBa: BUJbl XMMHUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBHUCUMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJ1a XUMHYECKOM CBSI3H.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEIIECTB (MEXIyHapoAHAas M TPHUBHUAIIbHAS).
XUMHYECKHUE CBOMCTBA BEIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KjaccaM HEOPTaHWYECKUX COCAMHECHH,
TE€HETUYECKasl CBSI3b HEOPraHUUYECKHUX BEILIECTB.

Kiaccudukanust XMMUYECKUX PEAKIIHA 10 pa3InIHBIM PpU3HAKaM (110 YHCITy U COCTaBY y4aCTBYIOIIHX
B PEaKIUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHUIO CTENEeHEW OKUCICHHS XUMHUYECKHX
AJIEMEHTOB, 10 OOPAaTHMOCTH, IO YYacTHUIO KaTajau3aropa). OJK30- M SHIOTEPMHUYECKHE pEaKluH,
TEPMOXMUMHUYECKUE YPABHEHMUS.

[TonsiTHE O CKOpOCTH XUMHYECKOH peakiuu. [loHsTHE 00 OOpPAaTHMBIX M HEOOPATHMBIX XHMHUYCCKUX
peakuusax. [loHATHE O TOMOT€HHBIX M I€TEPOreHHbIX peakuusx. [loHsATHEe 0 XMMUYECKOM paBHOBECHH.
DakTOpbl, BIUSIOIINE HA CKOPOCTh XUMHUECKOM PEAKIIMH U MOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHMCIHUTEbHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JEKTPOHHBIN OanaHc OKHCIIUTEIBHO-
BOCCTAHOBUTENIBHOM peakiinu. COCTaBICHUE YpAaBHEHUH OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN C
UCIOJIb30BaHNEM METOJIa SJIEKTPOHHOT0 OanaHca.

Teopust JIEKTPOTUTUUECKON TUCCOIUAIIUU. DJIEKTPOIUTHI M HE- dJEKTPONUTHl. KaTHOHBI, aHHOHBI.
MexaHu3M AMCCOLMALMM BEUIECTB C PA3IMYHBIMU BUJIAMU XUMHUUYECKOU CBsI3H. CTENEHb IUCCOLUALIUU.
CusibHBIE U ClTa0bIe SJIEKTPOITUTHI.

Peakmuu moHHoro oOMeHa. Y CloBUs MPOTEKAHUs PEaKIMii HOHHOTO 0OMEeHa, MOJIHbIE ¥ COKpAIIEHHBIE
WOHHBIE YypaBHEHMsI peakuuil. CBoWcTBa KHCJIOT, OCHOBAHMM U COJIEW B CBETE€ NpPEJCTaBICHUH 00
ANEKTPOJUTUYECKON Auccounanuu. KauecTBeHHbIe peakiini Ha UOHBI. [loHsATHE O THAPOIN3E CONEH.

XUMHYECKUN IKCIIEPUMEHT: 03HAKOMJICHUE C MOJCIISIMU KPUCTALTHYECKUX PEHIETOK HEOPTaHUIECKUX
BEIIECTB — METaJUIOB M HeMeTauioB (rpadura u anMasa), CIOKHBIX BELIECTB (XJIOpUIA HATPHUSA);
WCCTIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM pEaklMM OT BO3JACUCTBUSA PA3IUYHBIX (DAKTOPOB;
HCCIIE0BAHUE AJIEKTPONPOBOAHOCTH PACTBOPOB BEUIECTB, MPOIECCA ITUCCOLMALMN KUCIOT, IIEJIOUed U
cojied (BO3MOXXHO HCIOJIb30BAaHUE BUIECOMATEPHUATIOB); TPOBEICHHUE OIBITOB, WIIIOCTPUPYIOIINX
MPU3HAKU MPOTEKaHUs PeaKIuii HOHHOTO oOMeHa (0Opa3oBaHUE Ocajka, BbIIEICHHE raza, oOpa3oBaHHe
BO/Ibl); OMbBITOB, WJUTHOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEakUuid (TOpeHue,
peakmuy  paslIoKeHHs, COCAMHEHUS); paclO3HaBaHUE HEOPTaHMYECKUX BEIIECTB C  IOMOIIBIO
KaueCTBEHHBIX PEAKIUI HA MOHBI;, pEHICHUE YKCIIEPUMEHTATbHBIX 3a/1a4.

HemeTtanbl 1 X coeTUHEHH S

OO6mass xapaktepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHBIE CTENEHU
okucnenus. CTpoeHre u (U3NIECKHUEe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMHUYECKHUE CBONCTBA
Ha TIpUMepe XJopa (B3auMOIeHCTBUE C METaJUIaMH, HEMETaJlIaMu, Iejo4amu). Xiaopoogopo . ConsHas
KHCJIOTA, XMMHYECKHE CBOWCTBa, TMOJy4YeHHE, TMpUMeHeHHue. JleficTBHe Xjopa W XJOpOBOAOPOJa Ha
OpraHu3M uejoBeka. BaxkHeilne XJI0puabl U UX HAXO0XKACHUE B IPUPOJIE.



OO6mas xapaktepuctuka smeMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC
CTETIEHU OKUCIICHUSI.

Ctpoenue u ¢u3NyeCKue CBOMCTBA MPOCTHIX BEHIECTB — KHUCIOPOAa M Cepbl. AJIOTPOIHBIE
MOJU(UKAINH KUCIOPOAA U cepbl. XMMHUYECKHE CBOMcTBa cepbl. CepoBOIOpPOI, CTpOeHHE, (U3NIECKHUE U
XUMHUYECKHe cBoMcTBa. OKCHUIBI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKcuIoB. CepHas KHUCIOTa,
(du3nUecKne ¥ XUMHUYECKHE CBOMCTBA (0OIIME KaK MPEICTaBUTENS Kiacca KUCIOT U CHEIU(PUICCKUE).
XUMUYECKHE peaKkluu, Jie)kKallie B OCHOBE IMPOMBIIUIEHHOTO CIoco0a MOJIY4YeHHs] CEpHOW KHUCIOTHI.
[Tpumenenne. Conu CepHOUM KHUCIOTHI, KAUECTBEHHAsI peakius Ha cynbdar-uoH. Haxoxaenue cepol u e
COCMHEHUI B MpHUpoae. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAloIlel cpeAbl COCIUHEHUSMU CEpbI
(KMCTIOTHBIE JOXK]U, 3arPA3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPAIICHUS.

OOmiass xapakTepucTuka 3J1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
CTENIEHU OKUCJICHMUSL.

A30T, pacmpocTpaHeHHE B Ipupoje, (¢pu3nueckue U XuMudeckue cpoiicTBa. Kpyrosopor azora B
npupoje. AMMHUAK, ero GU3NIecKre 1 XMMUYECKHUEe CBOICTBA, MoyyueHue u npumenenue. Comm aMMOHus,
ux (pusmyeckre M XMMUYECKUE CBOWCTBA, mpuMeHeHHe. KauecTBeHHas peaklds HAa HOHBI aMMOHHSL.
A3OTHas KHCIOTA, e€ MoJydyeHne, Gu3ndecKre 1 XMMUYEeCKHe CBOICTBa (00IIMe KaK MpeICTaBUTENs Kitacca
KHCIOT U crneuuduyeckue). Mcnonp3oBaHne HUTPATOB M COJICH aMMOHHMSI B KayeCTBE MHHEPAJIbHBIX
ynoOpeHuii. XUMHUYECKOe 3arps3HEHUE OKPYXKAIOMICH Cpeibl COCIMHEHUSIMHU a30Ta (KUCIOTHBIC JTOXKIH,
3arpsi3HEHUE BO3/1yXa, IOYBBI U BOJOEMOB).

®ochop, amnorponHbie Momupukammu Gocdopa, GuzMUECKHEe W XUMUYECKUe cBoiicTBa. Oxcup
dochopa(V) u dpochopnas kucnora, pusndeckre 1 XUMUIECKHE CBOMCTBA, MoyydyeHue. Mcrnonbp3oBaHue
¢dochaToB B kKauecTBe MHHEPAILHBIX YI0OPCHHIA.

OO6mas xapaktepuctuka s1meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTpPOEHHUSI aTOMOB, XapaKTEpHbIE
CTETIEHU OKUCIICHHUS.

VYrnepon, amioTpomnHble MOAUGUKALKK, PACHPOCTPAHEHUE B MPHPOAE, (PU3NYECKHE U XUMHYECKHE
cBoiictBa. Ancop6musi. KpyroBopor yriepoma B mpupoge. Okcumsl yriepona, UX (U3NYECKUE U
XMMHUYECKHE CBOWCTBA, NEHCTBUE HA JKUBbIE OPraHU3MBI, MOJYYCHHE W MPUMEHEHUE. DKOJOTHYECKHe
npobnemMbl, CBsi3aHHBIE ¢ OKcuaoMm yriepoaa(lV); rumore3a rno0albHOTO TOTEIUICHUS KIIMMATa;
MapHUKOBBIN dPPeKT. YroapHas KUCIOTa U e€ CoH, uX (PU3nUecKre U XUMUYECKHE CBONCTBA, TOJIyYeHHE
u npumeHeHue. KadecTBeHHas peakuusi Ha kapOoHaT-uoHBL. Mcnonbp3oBaHue KapOOHAaTOB B OBITY,
MEIULMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHMYECKUX BEIIECTBAaX KaK O COEAMHEHUSX yriiepoja (MeTaH, 3TaH,
STUJICH, alleTUJIeH, ITaHOJ, IIMLEPHH, YKCyCHas kucioTa). X coctaB u xumuueckoe crpoenue. Ilonsrue
0 OMOJIOTMYECKH Ba)KHBIX BELIECTBAaX: JKUpax, OeNKax, yriieBoJaX — U UX POJIM B JKU3HM UEJIOBEKA.
MarepuanbHO€ €ITMHCTBO OPraHMYECKUX U HEOPTAHUYECKUX COCIUHEHHH.

Kpewmnnii, ero ¢pusnveckne 1 XUMUYECKHE CBOWCTBA, IOJTy4YeHNE U TpuMeHeHne. CoeIMHEHNS] KPEMHHUS
B npupoge. O6mue npeacrasieHus o0 okcune kpeMHuss(IV) u kpemHueBoil kuciore. CHIMKATBI, UX
UCTOJNB30BaHNE B OBITYy, METUIIMHE, IMPOMBIIUICHHOCTH. BaKHEHWIIne CTpOWUTENbHBIE MaTepHabl:
KepaMHUKa, CTEKJI0, IEMEHT, OETOH, skene300eToH. [Ipo6iiembl 6€30MacHOro UCIOJIb30BaHHSI CTPOUTENIBHBIX
MaTEepHaJIOB B TOBCETHEBHOM JKNU3HHU.

XUMHUECKUH HKCIEPUMEHT: 3yueHHe 00pa3lioB HEOPraHMYECKUX BEILECTB, CBOMCTB COISIHOM KUCIIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAKIINi Ha XJIOPUI-HOHBI U HAOIIO/ICHHE TIPU3HAKOB UX TPOTEKAHUS; OTIBITHI,
oTpaxaromue (U3NYECKHe W XHUMHYECKHE CBONCTBA TaJON€HOB M HUX COEIMHEHHUH (BO3MOXKHO
UCIOJIb30BaHNWE  BHJIEOMATEPHANIOB); O3HAKOMJIGHHE C o0pa3lamMu  XJOpUIOB  (TaJOreHH]IOB);
O3HAKOMJIEHHE C 0Opa3lamMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCIIOJIb30BaHUE BHICOMATEPHAIIOB);
HabIto/leHue Tpoliecca OOYINIMBaHUS caxapa IMoj JAeMCTBUEM KOHIICHTPUPOBAHHOM CEpPHOM KHUCIIOTHI;
U3yuyeHHe XUMHUECKUX CBOMCTB pa30aBIeHHON CEpHOM KUCIOTHI, IPOBEIeHNE KaueCTBEHHOM peakiuy Ha
cyib(aT-uoH U HaOII0ieHHEe TIpHU3HaKa e€ MPOTEeKaHUs; O3HAKOMJIEHUE ¢ (PU3NUYEeCKMMH CBOMCTBAMU a30Ta,
dochopa m ux coequHEHUH (BO3ZMOXKHO MCIIONB30BaHHME BHEOMATEPHATIOB), OOpa3llaMH a30THBIX U
dbochopHBIX yn0OpeHuil; moiaydeHue, coOupaHHe, paclio3HAaBaHWE M HU3YYEHHE CBOWCTB aMMHUAaKa;
MPOBEJICHUE KAUeCTBEHHBIX peakuuid Ha WOH aMMOHMS W ¢ocdaT-HOH U U3yUYeHHE MPU3HAKOB UX
MPOTEKaHUs, B3aWMOJEWCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTBI C MeAblo  (BO3MOXHO



MCIIOJIb30BaHNE BUJEOMATEPHANIOB); HU3yUYE€HUE MOJEJeH KpHCTAUIMYECKUX peuéTok anmasa, rpadwura,
¢bymiepeHa; 03HaKOMIJICHHE C TIPOIIECCOM afcOpPOIMH pACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NMPOTHUBOras3a; MojlydeHue, cooupaHue, pacro3HaBaHUE U HW3Y4YEHHUE CBOWCTB YIJIEKHUCIIOTO
ra3a; mpoOBEJCHUE KAYECTBEHHBIX PEaKIMi Ha KapOOHAT- W CHIIMKAT-HOHBI U U3YYCHHE MPHU3HAKOB UX
MPOTEKAaHUsA;  O3HAKOMJICHME C  MNPOAYKIMEH  CHJIMKAaTHOM  IMPOMBINIJIEHHOCTH;  pPEILIECHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe «BakHeille HeMeTallsibl U UX COSTUHECHUS.

MeTta/liibl M MX COCAUHEHUS

OOmast xapakTepuCTUKa XMMHUYECKHX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHWU HUX IIOJOKEHUS B
[lepuonnueckoil cucteme xumuueckux 3neMeHToB /. M. MenpaeneeBa u crpoeHust atoMoB. CTpoeHHe
MeTaJuIoB. MeTainyeckast CBsSI3b M METaJUIMUeCKasi KpUCTAIUTNYECKAs PeIETKa. DIEKTPOXUMUYECKUHN Pl
HanpspKeHUd MetauioB. OU3nYeckue U XMMHUYECKHe CBOMCTBA MeTaiuioB. OOmue crnocoObl MOTyYeHUs
MeTasuioB. [loHsITHE O KOPPO3UU METAILIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBsl (CTalb,
YYT'yH, JIOPaTIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[llenounble Metamibl: nosiokeHue B Ilepuogumueckoil cucreme XuMHYecKHX 3iemeHToB J[. .
MenzeneeBa; CTpoeHHE X aTOMOB; HaXOXJAeHUE B mpupojae. Oundeckrue U XMMHUYECKHe CBOMCTBA (Ha
npuMepe HaTpus U Kaius). OKCUJIbI U TUAPOKCHUIBI HAaTpusl U Kanus. [I[puMeHeHne menoyHbIX MEeTalioB U
UX COEOUHEHUHN.

[[{erouHO3eMENbHBIE METAUIBl MarHMil M KaJblMil: mnojoxkeHue B llepuogmyeckont cucreme
xumuyeckux snemeHToB 1. 1. MenzeneeBa; cTpoeHre UX aTOMOB; HaXOXAeHUE B npuponae. Gusnueckue
Y XUMHUYECKHE CBOMCTBA MarHus U Kajiblus. BaxkHeire coeMHeHNS KaJIbLHs (OKCU, TUAPOKCU]T, COJIH).
XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxkenue B Ilepuoguueckoil cucteme xumudeckux siemeHtoB JI. V1. Menpeneesa;
CTpOCHHE aTOMa; HaXOXAeHHE B pupojie. Dusndeckre 1 XMMUYECKHEe CBONCTBA aIIOMUHMS. AM(pOTEepHbIe
CBOMCTBA OKCHJIA ¥ THAPOKCU/IA ATFOMUHHS.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux snemeHToB . . MenzaeneeBa; crpoeHue
aToMma; HaxoxjaeHue B npupoje. Gusndeckue u XxuMHUECKUe CBOMCTBA kene3a. OKCHIbI, TUIPOKCUABI U
comu sxene3a(ll) u xenesza(Ill), ux cocras, cBOICTBa U MOTyYEHUE.

XVWMUYECKUH DIKCIEPUMEHT: O3HAKOMJICHHE C o0Opa3laMd METAJUIOB W CIUIABOB, WX (U3NYCCKUMHU
CBOMCTBaMMU; U3yYCHHE PE3YIbTATOB KOPPO3UU METAILIOB (BO3MOKHO HUCIIOJIb30BAHUE BUJIEOMATEPHATIOB),
0COOEHHOCTE B3aMMOJICHCTBUS OKCHJA KalbI[Us M HATpPUs C BOJAOW (BO3MOXXHO MCIOJIb30BAHUE
BUJICOMATEPHAIIOB); MCCIIEOBAaHNE CBOMCTB XKECTKOW BOJBI; Mpollecca TOPEHHUs jKele3a B KHCIOpOJe
(BO3MOXHO UCITOJIb30BaHNE BUICOMATEPUAIIOB); MPU3HAKOB MTPOTEKAHUSI KAYECTBEHHBIX PEaKIIMi Ha HOHBI
(MarHusi, Kanblus, amoMuHus, uHKa, xene3a(ll) u sxenesa(Ill), mequ(Il)); nabmronenre u omucanue
MPOIIECCOB OKpAITWBaHUS IJIAaMEHW WOHAMH HATpHUsA, Kalus U KajbIus (BO3MOXXHO HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB); UCCIIeI0BaHUE aM(DOTEPHBIX CBONCTB THAPOKCUIA aTIOMUHUS M THAPOKCHIA ITUHKA;
pelieHne YKCIepUMEHTaIbHBIX 3a/1a4 10 TeMe «BakHeliie MeTauibl U UX COCTUHECHUSI.

XuMus M OKpyKamouas cpeia

Hossie Matepuaiibl 1 TexHOMOrUH. BemecTBa u MaTepraibl B MOBCEAHEBHOM KU3HU YEJIOBEKA. XUMHUS
U 310poBbe. be3ornacHoe Hcnonb30BaHke BEIIECTB U XUMUYECKUX peakiuil B ObiTy. [lepBast moMorp npu
XUMHUYECKUX 0KOTaxX U OTpaBieHUSIX. OCHOBBI IKOJOTUYECKON TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpY>Karolei cpeabl (mpeaenbHas nonyctumas KonieHntpanus semectB — [1JIK). Porb xumuu B petiiennn
9KOJIOTUYECKUX TTPOOIIEM.

[TpupoaHbIe UCTOYHUKHU YTIEBOAOPOAOB (YTOib, IPUPOIHBINA Ta3, HEPTH), MPOTYKTHI UX MEPEPabOTKH,
WX POJIb B OBITY M POMBIIJIEHHOCTH.

XVMUYECKUH IKCTIEPUMEHT: U3y4eHHe 00pa3lloB MAaTepUANIOB (CTEKIIO, CIIIaBbl METAIIIIOB, TOTUMEPHBIE
MaTepUabl).

MexnpeaMeTHbie CBA3H

Peanmm3anusi MeXINpeaMETHBIX CBS3€M NpPH HM3YYEHHMM XMMHHM B 9 Kilacce OCYIIECTBIISIETCS 4epe3
UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBISIONINXCS CUCTEMHBIMH
JUTSL OTAEIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IMKIA. Peanmm3amusi MEXIPEIMETHBIX CBSI3ed Mpu
M3YYCHUH XUMHH B 9 KJlacce OCYIIECTBIIACTCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIHUX €CTeCTBEHHO-HAYYHBIX



MOHSTHUM, TaK U MOHATUH, SIBJISIIOIIMXCSA CUCTEMHBIMU JUIS OTAEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO0mue ecTecTBEHHO-HAYYHbIE MOHATHUS: HAay4dHbIN (akT, TUIIOTE3a, 3aKOH, TEOpHs, aHallu3, CHHTES,
KJIacCU(UKALUS, TEPUOAUYHOCTD, HAOIIOJIEHUE, SKCIICPUMEHT, MOJACIUPOBAHUE, M3MEPEHHUE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3((HEKT, TEXHOIOTHsI, MaTEpUaJIbL.

®usnka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWJ, H30TOIbI, PaJUOAKTUBHOCTD,
MOJIeKYa, INEKTPUYECKUIN 3aps, MIPOBOJAHUKH, MOJIYTIPOBOIHUKH, JIDIIEKTPUKH,
(OTO2IEMEHT, BEIIECTBO, TENIO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, T'a3, pacTBOpP, PaCTBOPUMOCTH,
KpUCTAJNIMYECKasi pemérka, CIUlaBbl, (U3MYECKHWE BEIMYMHBI, EIUHHIIBI H3MEPEHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COJHIIE.

buonorus: potocunTes, npixanue, 6nochepa, sKocucTeMa, MUHEpaJIbHbIE Y100pEHUs, MUKPOAJIEMEHTHI,
MaKpO3JIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabI, TOPHBIE TOPO/IbI, MOJIE3HBIE HCKOIIA€MbIE, TOILIUBO,
BOJIHBIE PECYPCHI.

INVIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

N3ydyenne xumuum B 8-9 Kjacce HaAmpaBJICHO HA JIOCTIDKEHHE OOYYAIOMUMUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX PE3YyIbTaTOB OCBOCHHUS yU4eOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS TPOTPAMMBI OCHOBHOT'O O0IIIET0 00pa30BaHUs JOCTUTAIOTCS B X0OJ1€
00y4eHHSI XUMHUH B €JUHCTBE YU€OHON M BOCIIUTATEILHOM AesTelbHOCTH OpraHu3alui B COOTBETCTBUHU C
TPAAULMOHHBIMM  POCCUHWCKUMHU  COLUMOKYJIBTYPHBIMM UM  JTYXOBHO-HPAaBCTBEHHBIMHU II€HHOCTSIMH,
MIPUHSATHIMU B 00I1I€CTBE MPABMUIAMH M HOPMaMHU TOBEICHUS M CTIOCOOCTBYIOT IMTPOIIEcCCaM CaMOTIO3HAHUS,
CaMOpPa3BUTHS U COLUATH3AIIH 00YJarOIIHXCS.

JIngHOCTHBIE PE3YJIbTATHl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YUCIIE€ B YACTH:

IHaTproTHYecKOro BOCIMTAHUS

1) IEHHOCTHOTO OTHOIICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACTIEHIO,
MOHUMAaHUS 3HAYCHHs] XMMHUYECKON HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa, CIIOCOOHOCTH BIAJETh
JIOCTOBEPHOM MH(POPMAIIMEH O TIEPETOBBIX JOCTHXKEHHUSIX U OTKPBITUSX MUPOBOM M OTEYECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U OOIIECTBa;

I'paxxnanckoro BoCnuTaHus

2) mpeAcTaBlIeHUs O COLMAIBHBIX HOpPMax U MpaBUiIaX MEXKINYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO IOJE3HOH, Yy4eOHO-UCCIIEeI0BATEIbCKOM,
TBOPUYECKOH U IPYTHUX BHUJIAX ACSITEILHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOM COBMECTHOM I€ATEIHLHOCTH MIPH
BBITIOJTHCHUH YYEOHBIX, TIO3HABATEIBHBIX 33/1a4, BHITIOJIHEHHH XHMHUYECKHX JKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS] K B3aMMOIIOHMMAHHMIO U B3aMMOIIOMOIIM B MpPOIECCe ITOH ydeOHOU
JEATEeIIbHOCTH; TOTOBHOCTH OIIEHHUBATh CBOE IMOBEACHWE M MOCTYIKM CBOMX TOBAPHUILEH C MO3WULIUAH
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

I{leHHOCTH HAYYHOT'0 TO3HAHUS

3) MUPOBO33PEHYECKUX TMPEACTABICHUN O BELIECTBE M XHWMHUUYECKOW pPEAKIUHU, COOTBETCTBYIOIIHUX
COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH M COCTABJISIONIMX OCHOBY JJISI IOHUMAHHMS CYIIHOCTA HAYYHOH



KapTUHbl MHUPA; NPEJCTAaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS IMPUPOJBI, B3aUMOCBS3AX
YeJI0BEKa C IIPUPOAHOU CPENOH, O POJIM XMMHUH B ITIO3HAHUM dTUX 3aKOHOMEPHOCTEH;

4) no3HaBaTEIbHBIX MOTHBOB, HAIIPABJIEHHBIX HA MOJYYEHNE HOBBIX 3HAHUU 110 XUMUH, HEOOXOJUMBbIX
111 OOBSICHEHUS HaOJI0JaeMbIX TPOIIECCOB U SIBICHUM;

5) mno3HaBaTenbHOH, HMHOOPMAIMOHHOW M UHUTATENbCKOM KYJIbTYpbl, B TOM 4YHCJIE HaBBIKOB
CaMOCTOSITENILHOW ~ pabOThl C  Y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPaTypoid, JOCTYHHBIMH
TEXHUYECKUMHU CPeACTBaMH UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

6) wuHTEepeca K OOY4YCHWIO M T[IO3HAHUIO, JFOO03HATEIHHOCTH, TOTOBHOCTH W CIIOCOOHOCTH K
caM0o00pa30BaHMIO, IPOEKTHOM M HCCIIEAOBATEIIbCKOM JIEATENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HAIPaBJIEHHOCTH U YPOBHS O0y4YEHUS B JajbHEHILIEM;

®opMHUPOBaHUS KYJIbTYPbI 310POBbs

7) oco3HaHUs LIEHHOCTH >KU3HM, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3/10pOBbIO, YCTAaHOBKU Ha
31I0pOBbIIl 00pa3 *M3HHU, OCO3HAHUS IOCIEACTBUI M HENPUATHS BPEIHBIX HPUBBIUEK (YNOTpEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KypeHHsI), HEOOXOJUMOCTH COOJIIOICHUS MPAaBUII 0€30I1aCHOCTH P 0OPAIICHUH C
XMMHUYECKMMH BEIIECTBAMU B OBITY M pealIbHON KU3HH;

TpynoBoro Bocnutanust

8) MHTepeca K MPaKTUUYECKOMY U3yUeHHI0 Ipodeccuil U Tpyna pasIndHOIo poja, yBaKEHHE K TPyAy U
pe3yibTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YHMCJIE HAa OCHOBE IIPUMEHEHHs INPEIMETHBIX 3HAHUHU II0
XMMHHU, OCO3HAHHOI'O BbIOOpAa HMHIMBUAYAJIbHOW TPACKTOPUM NPOJIOJDKEHUs 00pa3oBaHUA C YUYETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHHU, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIICITHOM
poeCCUOHATILHON JIeATEIHOCTH U Pa3BUTUS HEOOXOMMBIX YMEHHI; TOTOBHOCTh alalTUPOBATHLCS B
npodeCCHOHATBLHOM cperie;

IKOJIOTHYECKOI0 BOCIIUTAHUSA

9) sKoJIOrHYEeCcKH 1e1ecO000Pa3HOr0 OTHOUIEHHS K IPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMJle, OCHOBE €&
CYIIECTBOBAHUS, MOHMMAHUS LIEHHOCTH 3/I0pOBOro M 0e301acHOro obpa3a >KU3HU, OTBETCTBEHHOI'O
OTHOWICHHS K COOCTBEHHOMY (M3MYECKOMY W TICHXHYECKOMY 370pPOBBIO, OCO3HAaHHUS IIEHHOCTH
COOJIIO/IeHHsT TpaBMJI 0€30IaCHOTO MOBEACHMs NpU padoTe C BEIIEeCTBAMM, a TAKKE B CHUTYyalMsX,
YIPOKarLUX 3J0POBBIO U JKU3HU JIIOACH;

10) crnocoOHOCTM NPUMEHATh 3HAHUSA, NOJy4YaeMble NPU H3YYEHUM XUMHHM, JUISL pElIeHus 3ajad,
CBA3AHHBIX C OKpPYXKAKOLIEH IPUPOJHOM CpEIOM, MOBBIIMICHHUS YPOBHS JSKOJOTHYECKOW KYJIBTYpHI,
0CO3HaHMA TI100aTBHOTO XapaKTepa 3KOJIOrMYECKUX MPOoOJIeM U IMyTel UX peleH s HOCPEICTBOM METO/I0B
XUMHH;

11) 9SKONOrMYEeCKOro  MBIUUIEHHS, YMEHHUS pPYKOBOJCTBOBAThCS MM B  IIO3HABATEJIbHOM,
KOMMYHHKAaTUBHOM M COLIMAJIBHOM ITPAKTHUKE.

METAHNPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpenMeTHBIX pe3yiIbTaTOB BBIACISAIOT 3HAYUMBIE AJsT (DOPMUPOBAHMSI MUPOBO33PEHUS
oOlieHay4HbIe TTOHATUS (3aKOH, TEOPHsi, IPUHIIUI, TUIOTe3a, (aKT, CUCTeMa, MPOIECcC, SKCIEPUMEHT U
1p.), KOTOpbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpPEIMETaX W MO3BOJIAIOT Ha OCHOBE
3HAaHUW U3 ATUX NpPeAMETOB (OPMHUPOBATH MPEJICTABICHHE O LEJIOCTHOM HAayyHOM KapTUHE MHpa, U
yHHUBEpCaIbHbIE y4eOHbIE NEHCTBUS (TMO3HABAaTEIbHBIE, KOMMYHUKATUBHBIE, PETYIATUBHbBIE), KOTOPHIC
obecrieunBarOT (HOPMHUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIIPHOMY TUTAHUPOBAHHUIO M OCYIIECTBJICHHUIO
y4eOHO IesATeTbHOCTH.

MeranpenmMeTHble pe3yJabTaThl OCBOEHHUS 00pa30BaTENbHOM MPOTPAMMBI 1O XHUMHH OTpPa)KaroT
OBJIAACHUC YHI/IBepcaIIBHI)IMI/I IIO3HABATCIIBHBIMHA )ICP'ICTBI/ISIMH, B TOM YHHUCJIC:

ba30BbLIMM JJOrHYEeCKUMMU AeHCTBUSIMHU

1) YMGHI/IGM HUCIIOJIB30BAaTh HpI/IéMBI JIOTUYCCKOT'O MBIIIIJICHUA l'IpI/I OCBOCHHNHN 3HaHI/II>'IZ paCKpBIBaTI) CMBICJIT
XUMHUYECKUX TOHSATUI (BBIICIATh UX XapaKTepHbIE MPU3HAKW, YCTAHABIMUBATH B3aMMOCBSI3b C IPYTHMHU
HOHSITI/ISIMI/I), HUCIIOJIB30BAaTh IOHATHUA HJIA O6’B${CHCHI/I$I OTACJIBbHBIX (l)aKTOB nu fIBHCHHﬁ; BI)I6I/IpaTI)
OCHOBaHUS W KPHUTEPUH JUId KiIacCUPHUKAIMM XHUMHUYECKUX BEHIECTB W XUMHYECKHX peaKIui;
yCTaHaBHHBaTI) HpI/I'-H/IHHO-CJ'Ie)ICTBeHHI)Ie CBA3U Me)I(le O6’I)GKTaMI/I H3y‘—l€HHSI; CTpOI/ITL JIOTUYCCKUC
paccyxJieHus (MHIyKTUBHbIC, JeAYKTUBHBIE, 10 aHAJIOTUH); AEJIaTh BHIBOJbI U 3aKIIOUEHUS;



2) yMEHHUEM TIPUMEHSATH B TMPOIECCE TO3HAHUA TMOHATHA (MPEAMETHBIE W METalpPEIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIOJIb3yEeMbIe B XUMHHU, IPE0OPa30BhIBATH HIMPOKO MPUMEHSIEMbIE
B XUMHH MOJICTIbHBIC TIPEICTABICHUSI — XUMHUYCCKUI 3HAK (CMMBOJI 3JIEMEHTA), XUMHUECKas (opmysa u

YpaBHCHHE XHMHUYECKOH PEaKiMu — MPU PEHICHHH y4eOHO-TIO3HABATENbHBIX 3a7ad; C Y4ETOM 3THUX
MOJEJIBHBIX TPEACTaBICHUN BBIBIATh M XapaKTEPU30BaTh CYUIECTBEHHbBIE IPU3HAKA HW3Y4aeMbIX
O0OBEKTOB — XUMHUYECKHX BEIIECTB W XUMHUYECKHX PEAKIUi; BBIBIATH OOIIME 3aKOHOMEPHOCTH,

IPUYMHHO-CJIE/ICTBEHHbIE CBSI3W M NPOTUBOPEYMs B M3Y4YaeMBIX IPOLECCAX U SIBICHUSX; MpeasaraTh
KPUTEPHUH /IS BBISIBICHUS STHX 3aKOHOMEPHOCTEW M MPOTUBOPEUHIA; CAMOCTOSITEILHO BHIOUPATH CIIOCO0
pemieHust y4yeOHOW 3ajauM (CpaBHMBAaTh HECKOJIBKO BapMaHTOB pELIEHUs, BbIOMpaTh Haubosee
MOJIXOASAIINHI ¢ Y4ETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPHUEB);

Ba3zoBbpIMH HcciIen0BaTEILCKUMH JeHCTBUSIMHA

3) yMEeHHEM HCIOJb30BaTh MOCTABICHHBIE BONPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHMA, a TaKXKe B
Ka4yecTBE OCHOBBI JJ1s1 POPMHUPOBAHUS TUIOTE3BI 10 IPOBEPKE MTPABUIBHOCTH BBICKa3bIBAEMBIX CYXKICHUM;

4) nmnpuoOpeTeHHe OmbITa 10 IUJIAHUPOBAHWIO, OPraHU3allMM M MPOBEACHUIO YUYCHHUYECKUX
HKCIEPUMEHTOB: YMEHHME HaOII0AAaTh 3a XOJOM IpOLecca, CaMOCTOATENIbHO IPOTHO3MPOBATH €ro
pe3yabTar, GopMyaupoBaTh 000OIIEHHS U BEIBOBI 10 PE3YJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIEIOBAHMUSA,
COCTaBJIATh OTYET O MPOJIENaHHON paboTe;

Paboroii c undopmanuei

5) yMeHueM BbIOMpaTh, AaHAIM3UPOBATh U MHTEPIIPETUPOBATh MH(POPMALIUIO PA3IUYHBIX BUIOB U (hOpM
MPEJCTAaBICHUS, TTOJYyYaeMYI0 M3 Pa3HBIX WCTOYHUKOB (HAYYHO-TIOMYJISIPHAS JIUTEpATypa XUMHUYECKOTO
COoJIep KaHus, CIIpaBOYHbIE 1OCOOMs, pecypchl VIHTepHeTa); KpUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HE/IOCTOBEPHYIO HH(OPMAIIHIO;

6) yMeHHEM NPUMEHSTh pa3jIMyHble METOAbl W 3alpochl MPU IHOUCKE M 0TOOpe MHPOpPMALUU U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX JUIS BBITIOJTHEHHUS! y4eOHBIX M IMO3HABATEIBHBIX 3a/a4 OIpe-
NEeNEHHOTO THUIA; MPUOOpETeHHE ONbITa B 00JaCTH UCIOIb30BAHUS HH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, OBIIQJICHUE KYJIBTYpPOH AKTUBHOTO WCIIOJIB30BAaHUS PA3IMYHBIX TTOMCKOBBIX CHCTEM;
CaMOCTOSITEJILHO BBIOMpaTh ONTHUMAaJbHYI (hOpMY MpencTaBieHUs HHGOPMALMU U WIUTIOCTPUPOBATbH
pemiaeMple 334l HECIOXKHBIMHA CXEMaMH, JTUarpaMMaM#, JpYrUMH ¢GopMaMu TpapuKd H HX
KOMOMHAIIUSIMH;

7) yMEHUEM HCNOIb30BaTh U aHAIM3UPOBATH B MpoIlecce yueOHON U CCIe0BaTENbCKON e TeIbHOCTH
MHGOPMALMIO O BIMSHUM TPOMBIIIJIEHHOCTH, CEJIbCKOTO XO3SHCTBA M TPAHCIOpPTa Ha COCTOSHUE
OKpY>Karolle NpUPOTHON CPEBI;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /IeiiCTBUSIMH

8) yMeHHeM 3a/1aBaTh BOIIPOCHI (B XOJ€ Auajora U/Wiy JUCKYCCHH) MO CYILECTBY 00CYX AaeMOM TEMBI,
(bopMyIMpOBaTH CBOU MPEAIOKEHHSI OTHOCUTEIBHO BBITIOJHEHUS PEJIOKEHHOH 3a/1a4H;

9) mpuoOpeTeHHe OmbITa TPE3CHTAIMH PEe3yJIbTaTOB BBIMOIHEHUS XHMHUYECKOTO HKCIEPUMEHTa
(;1abopaTOpHOro OMbITA, TA00PATOPHOM PAOOTHI O UCCIETOBAHUIO CBOMCTB BELIECTB, Y4€OHOTO MPOEKTA);

10) 3aMHTEpECOBAHHOCTh B COBMECTHOW CO CBEPCTHUKAaMHU IO3HABATEIbHOM M HCCIEIOBATEILCKOM
JesTeIbHOCTH MPH PELLICHUH BO3ZHUKAIOILIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB U COTTIaCOBAHUS
no3unui (00CyxaeHusi, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIINS COBMECTHBIX IEHCTBUH,
OIpeJIeNIeHUe KPUTEPUEB 110 OLEHKE KaueCTBa BHIMIOJIHEHHON paboThI U JIp.);

YHuBepcaabHbIMHU PeryJsiITHBHBIMH 1€ CTBUSIMH

11) ymMeHHEeM caMOCTOSITEIbHO ONpEAENATh LEIH JAEATENbHOCTH, IUIAHUPOBaTh, OCYIIECTBIIATH,
KOHTPOJIMPOBaTh M MPU HEOOXOJIMMOCTH KOPPEKTHPOBATh CBOIO AESTENBbHOCTb, BBHIOMpATh Haumbosee
3¢ deKTUBHBIE CITOCOOBI pelIeHHs] YYeOHbIX M MO3HABATENbHBIX 3a/1a4, CAMOCTOSTENIHO COCTABIISATh HIIH
KOPPEKTUPOBATh MPEIIOKEHHBIM AJITOPUTM JEUCTBUM MPU BBITOJIHEHUM 33JaHUNA C YYETOM IOJIYYEHUS
HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMAX; OLEHHBATh COOTBETCTBUE
MIOJIYUEHHOTO pe3yJbTaTa 3asBJICHHON LeNH;

12) ymMeHueM UCIOIb30BaTh U AaHATM3UPOBATh KOHTEKCTHI, IIPEAIaracMble B YCIIOBHH 33 JaHUM.

HPEJIMETHBIE PE3YJIbTATBI



B cocTtaBe mpeaMeTHBIX pe3yJabTaTOB IO OCBOEHHIO O0SA3aTENBHOIO COJEpPXKAaHMSA, YCTAHOBJIEHHOI'O
JaHHOM TpHUMeEpHO#l paboueil mporpaMMol, BBLAEISIOT: OCBOGHHBIE O0YYaIOIIUMUCS HAy4YHbIE 3HAHUS,
YMEHUS U CIOCO0B! AeHCTBUI, cenuduueckue i MpeaMeTHON 00aacTu «XuMus», BUABI 1eATEIbHOCTH
M0 TOJIyYCHHIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAlMd, MPEoOpa3oOBaHUIO M MPHUMEHEHHIO B Pa3IMYHBIX
y4€OHBIX U HOBBIX CUTYalLlUsX.

[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y OOYHAIOLINXCS CIEAYIOMNX YMEHHUI:

8 KJIACC

1) packpwisamb cmbici OCHOBHBIX XUMHYECKHX MOHSTHIl: aTOM, MOJIEKYJa, XUMHUYECKHH OSJIEMEHT,
IIPOCTOE BELIECTBO, CJIOXHOE BEIIECTBO, CMECh (OJHOPOAHAsT U HEOAHOPOJHAs), BaJEHTHOCTb, OT-
HOCHUTEJIbHAs aTOMHAsl U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBast
7011 XMMHUYECKOIO0 3JIEMEHTAa B COECJUHEHUM, MOJIAPHBIA OOBEM, OKCHJ, KHCIOTAa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKas peakiysl, KIacCUPUKALMs PeaKkLuii: peakuu
COEIMHEHMS, PEAKIIMU PA3JIOKEHUs, PEAKIUU 3aMEIICHUs, peakliui 0OMEHa, 9K30- U 3HJIOTEPMHUYECKHE
peaKIMy; TeNI0BOM AP GEKT peakuu; SAPO aToMa, HJIEKTPOHHBIHN CII0H aToMa, aTOMHAasi OpOUTAaIIb, PAIUyC
aToMa, XMMHUYECKasi CBS3b, MOJIIPHAS M HEIMOJISIpHAs KOBAJIEHTHAs CBS3b, MOHHASI CBSI3b, MOH, KAaTHOH,
aHMOH, PacTBOP, MAacCOBas JI0JIs1 BELIECTBA (MIPOLIEHTHAsA KOHILIEHTPAIs) B PaCTBOPE;

2) unnocmpuposams B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHSATHH (CM. 1. 1) ¥ NpPUMEHSTh 3TH
MOHATUS NPU ONMCAHUU BELECTB U UX IPEBPALLCHUH;

3) ucnonvzosames XUMUYECKYI0O CHUMBOJIMKY [UI COCTaBJiCHUs (OpMyJ BEHIECTB M ypaBHEHHA
XUMUYECKHUX peaKIuii;

4) onpedensimb BaJCHTHOCTh aTOMOB JJICMCHTOB B OMHAPHBIX COCIMHCHHSX; CTCICHb OKHCICHUSI
3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX; PUHAJIJIEKHOCTh BELLIECTB K ONPEeAEIEHHOMY KJ1acCy COeIUHEHUIN
1o hopMysam; BUJ XUMUUECKOM CBSA3M (KOBAJICHTHAS 1 NOHHAs) B HEOPTAHUYECKUX COCTMHCHHUSX;

5) packpvieams cmuica Ilepuoandeckoro 3akona J[. V. MenneneeBa: JeMOHCTPUPOBATh TOHUMAHHUE
MIEPUOIUYECKON 3aBUCHMOCTH CBOWCTB XMMHUYECKHX IEMEHTOB OT MX IOJOXKeHUs B Ilepmonnueckon
CHCTEME; 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUS,
3aKOHa ABOrajgpo; ONHCHIBATH M XapakTepu3oBaTh TaOauuHyro ¢opmy Ilepuonnyeckoil cucTemsl
XMMUYECKHX 3JIEMEHTOB: PAa3JInyaTh MOHATHS «IJ1aBHas noArpynna (A-rpynmna)» u «o6oyHasi HoArpymnmna
(b-rpymnmna)», manele U OOJbIIME MEPUOMABI; COOTHOCUTH O00O3HAUYEHHs, KOTOpbIE MMEIOTCA B TabiuLe
«ITepuonnyeckas cucrema xuMHueckux 3iaeMeHToB J{. 1. MenaeneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMHU
CTPOEHMSI aTOMOB XUMHYECKHMX OJJIEMEHTOB (COCTaB M 3apsj sApa, OO0Ilee YHUCIO AJIEKTPOHOB U
pacripeielleHue UX 110 3JIEKTPOHHBIM CII05M);

6) kraccuguyuposames XUMUYECKUE JICMEHTHI, HEOPTAHUYIECKUE BEIIECTBA; XUMUYECKUE PEakuu (110
YHCITY M COCTAaBY YYacCTBYIOIUX B PEAKLIMHU BEILECTB, MO TEIIOBOMY 3P PEKTY);

7) xapaxmepuzosams (onucviéanms) OOIIME XUMHUYECKHE CBOWCTBA BEINECTB PA3IMUYHBIX KJIACCOB,
MOJTBEPXK/Iasi OIUCAaHME TNPUMEPaMH MOJIEKYJISAPHBIX YpPaBHEHMH COOTBETCTBYIOLIMX XHMHUYECKHUX
peaKuuii;

8) mpocnosuposamwb CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX KaYeCTBEHHOI'O COCTaBa; BO3MOYKHOCTH
MPOTEKaHHUS XUMUYECKHX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

9) gwviuucasIMb OTHOCUTEIBHYIO MOJICKYJSIPHYFO M MOJSIDHYFO MacChl BEIIECTB; MAacCOBYHO JIOJIO
XUMHUYECKOT0 3J€MEHTa M0 (opMysie COEIUHEHHS; MacCOBYIO JOJI0 BELIECTBA B pPacTBOPE; MPOBOAUTH
pacy€Thl 0 YpaBHEHUIO XUMHUECKOW pEeaKIny;

10) npumernsims OCHOBHBIE ONIEpAIIMU MBICIUTEIBHON ACATEIFHOCTH — aHAJIHM3 M CHHTE3, CPaBHEHHE,
00001IIeHIEe, CUCTEeMAaTH3aINIO, KIAaCCH(UKAINIO, BBISIBJICHUE NMPUYMHHO-CIEACTBEHHBIX CBSI3eU — IS
M3YyYEHHs] CBOWCTB BEUIECTB M XUMHYECKUX pEaKLU; eCTEeCTBEHHO-HAYYHbIE METOJbl IMO3HAHUS —
HabIt0/IeHne, U3MEpEeHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH );

11) credoeéame paBuIaM IMOJIH30BAHHUS XMMHUYECKOW MOCYIOH M J1TaDOpaTOpHBIM 00OpYIOBaHHEM, a
TaK)Ke TpaBUiiaM OOpalleHUs C BEIIECTBAMHU B COOTBETCTBUM C HMHCTPYKIHUSMH 110 BBINOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OMBITOB MO MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJOpOaa U
KHCIIOpO/1a), IPUTOTOBJIEHUIO PACTBOPOB C ONPEENIEHHON MaccOBOW /10Jei pacTBOPEHHOIO BEIIECTBA;



IUIAHUPOBATh U TPOBOAUTH XUMHUUYECKUE SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB ILEI0YEH U KUCIIOT
C MOMOIIIBIO HHAMKATOPOB (JIAKMYC, (heHOoNIPTaTICHH, METUIIOPAHXK H Jp.).

9 KJIACC

1) packpvisams cmblci OCHOBHBIX XMMUYECKHUX MOHATHI: XUMHUSCKHN 3JIEMEHT, aTOM, MOJICKYJIa, HOH,
KaTHOH, aHUOH, ITPOCTOE BEIIECTBO, CII0XKHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTENIEHD
OKHCJICHUS, XUMHYECKasl PeaKIys, XUMUYECKasi CBsI3b, TEIUIOBOM 3(h(eKT peakiuuu, MOjb, MOJSPHBIN
00BEM, pacTBOP; AIIEKTPOJIMUTHI, HEIJIEKTPOIUTHI, JIEKTPOIUTHYECKAsT JAUCCOLUUAIIMS, PEAKIIUH HOHHOTO
oOMeHa, KaTanu3aTop, XMMHUYECKOe paBHOBECUE, OOpaTUMbIE M HEOOPATUMBbIE PEaKIMH, OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHbBIE PEAKLIUU, OKUCIUTEIb, BOCCTAHOBUTEID, OKMCIEHUE U BOCCTAHOBJIEHUE, AJIJIOTPOIIHS,
ampOTepHOCTh, XUMUYECKas CBsI3b (KOBaJICHTHAs, MOHHAS, METAJUIMYECKasi), KpUCTAIIINYECKas PeléTKa,
KOppO3Usl METAJUIOB, CILJIaBbl; CKOPOCTb XMMHUYECKON pEaKluu, MPEIeIbHO JOMYCTUMasi KOHLEHTPALUs
(ITIK) BemecTBa;

2) unmocmpupoéams B3aMMOCBSI3b OCHOBHBIX XMMHYCCKHX MOHATHH (CM. M. 1) M NPUMEHATh 3TH
MIOHATHUSA [IPU ONKMCAHUY BEIIECTB U UX NPEBPALICHUN;

3) ucnonvzosams XUMUYECKYI0O CHUMBOJIMKY [UI COCTaBJCHUS (OpMyJ BEUIECTB M ypaBHEHHIA
XUMHUYECKUX PEAKIUH;

4) onpedensimb BaJCHTHOCTh M CTCICHb OKHUCICHUS XHMHYECKUX JJIEMCHTOB B COCAMHCHHSX
Pa3IMYHOTO COCTaBa; MPHUHAJICKHOCTh BEIIECTB K OMpEIeIEHHOMY KJacCy COeIMHEHUI mo GopmMynam;
BUJI XUMHUYECKOH CBSA3M (KOBAJIEHTHAs, MOHHAs, META/NINYECKas) B HEOPraHMUECKUX COEIMHEHUSX; 3apsijl
MOHA M0 XMMHYECKOH opMyJie; XapaKTep Cpebl B BOJIHBIX paCTBOPAaX HEOPraHMUECKUX COSIUHEHUMA, THIT
KPUCTAJJINYECKON PEIIETKH KOHKPETHOT'O BEIIECTBA;

5) packpwieams cmoica llepuomuueckoro 3akonHa J[. M. MengeneeBa W JEMOHCTPHPOBATH €r0
[IOHMMAaHUE: ONMMCHIBATh U XapaKTepu30BaTh Ta0IMUHYyI0 Gopmy [leproanueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB: pa3NuyaTh NOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u «modounas noarpynna (b-rpymnmna)y,
MaJjibie ¥ OOJIBIINE IEPUOJIBI; COOTHOCUTH 0003HAUEHHUS, KOTOPHIE UMEIOTCS B TIEPUOUIECKON TabuIie, ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsia A1pa, od1iee
YHUCJIO JICKTPOHOB U PACHpPEIeTICHNE UX T10 JEKTPOHHBIM CII0SIM); OOBSICHATH 00IIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMICTB 3JIEMEHTOB M UX COCAMHEHUN B Mpejenax MajblX MEPUOAOB U TJIABHBIX MOATPYMI C
Y4ETOM CTPOCHUS UX aTOMOB;

6) kraccuguyuposames XUMUYECKUE SJIEMEHThI, HEOPTAaHUIECKUE BEIIECTBA; XUMUYECKUE PEakinu (110
YHCIy U COCTaBy yYacTBYIOIIMX B PEAKIMH BELIECTB, O TEIIOBOMY 3(D(EKTy, M0 U3MEHEHHIO CTEIEHEH
OKHCJICHUSI XMMHYECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONKCHIBaTh) 0OIIMEe W cHenuUUECKHe XHUMHUYECKHE CBOMCTBA MPOCTHIX M
CIIOXHBIX BEIECTB, MNOATBEP)KJasi OMNHCAaHUE NPUMEPAMHU MOJEKYJISIPHBIX WM HWOHHBIX YpaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN;

8) cocmaensime ypaBHEHHS SIIEKTPOTUTUICCKON JAUCCOIMAIIUKM KUCIIOT, IEIOYCeH U COJICH; MOTHbIC U
COKpalI€HHbIE ypaBHEHHUS pEaKIUil HMOHHOrO OOMEHa; YpaBHEHMs peakUuid, MOATBEPKIAIOIINX
CYILIECTBOBAHUE T'€HETUYECKON CBSI3U MEXY BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

9) packpwisams cyuHOCmMb OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABIICHHS
ANEKTPOHHOTO OallaHCca ITUX PeaKInit;

10) npoerno3zuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHHS; BO3MOXKHOCTH MPOTCKAHUS
XUMHUYECKUX MPEBPAILICHUM B Pa3IMUHBIX YCIOBUSX;

11) biuuciames OTHOCUTENBHYIO MOJICKYJSIPHYIO W MOJSIPHYEO MacChl BEIIECTB; MAacCOBYIO JIOJIO
XUMHUYECKOT0 3J€MEHTa Mo (GopMysie COeTUHEHHS; MacCOBYIO JOJIO BEIIECTBA B PacTBOPE; MPOBOAUTH
pacy€Thl O YPAaBHEHHUIO XMMUYECKOM peakIuu;

12) credoeams mipaBuIaM MOJIb30BAHHUS XUMUYECKOW MOCYION M J1TaDOpaTOpHBIM 00OpPYIOBaHHEM, a
TakKe TpaBUIiaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHMM C HMHCTPYKIMSAMH [0 BBIIOJHEHUIO
71a00PATOPHBIX XMMHUYECKHUX OIBITOB IO MOJIYYEHHIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U
YTIIEKUCIIOTO Ta3a);

13) npo6odums peakiyu, MOATBEPKIAIOIINE KAaueCTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH
OTIBITHBIM MYTEM XJIOPH-, OpPOMUI-, HOTUA-, KapOoHaT-, pocdar-, CUIHKaT-, Cyab(aT-, TUIAPOKCU I-UOHBI,



KaTHOHBbI

dAMMOHHWA W HOHBI

HEOpPraHMYECKUX BEILECTB;

14) npumensimes OCHOBHBIE OIEPALIMU MBICIUTEIBHON JCSATENFHOCTH — aHaJM3 U CHHTE3, CPABHECHUE,
000011IeHIEe, CUCTEeMAaTH3AIIHNIO, BBISBICHUE MPUYNHHO-CIIEICTBEHHBIX CBSI3€H — JUIS M3Y4EHUsS] CBOMCTB
BEIIECTB U XUMMUYECKUX PEaKLUi; €CTECTBEHHO-HAayYHbIE METO/Ibl IO3HAHUS — HAOJIOICHUE, U3MEPEHHE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEATILHBIN U MBICICHHBIN).

HN3YUYCHHBIX MCTAJIJIIOB,

TEMATHYECKOE IINTAHUPOBAHHUE

INPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX

8 KJIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB u
TeM MPOrpaMMbl

KoaunuecTBO 4acoB

BCETro

KOHTPOJIbHbIE
padoThI

NpaKkTHYeCKue
padoThI

dueKkTpoHHBbIE (LHPPO

Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE OHATHSA.

1.1.

XuMus — BaKHas 00J1aCTh
€CTECTBO3HAHUS U
NMPaKTHYEeCKOMH
JeATeJIbHOCTH YeJI0BEKA.

3

0

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lessc
POUI ypok Nel-5.
MynbTUMEIUIHBIN AUCK, IPUJT
Xumus 8 kiacc.

bubnuoTeka BuIeOypoKkoB
https://interneturok.ru (8 kiracc
http://maratakm.narod.ru Caiit
http://webelements.narod.ru Ilc
JJICMEHTOB
https://videouroki.net/video/01.
predmet-himii.html

1.2.

BemrecTrBa
U XUMHYECKHEe PeaKI M.

18

1.5

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lessc
POII ypok Ne6-7.
MynpTUMEIUINHBIN JUCK, IIPUIT
Xumus 8§ knacc.

bubnuoreka BUaCOypOKOB
https://interneturok.ru (8 xmacc
http://classchem.narod.ru Kon'T
y4eOHOMH(OPMAITMOHHBIN Caif’
http://experiment.edu.ru AJIXY
https://videouroki.net/video/hir

Hroro no pasaeny
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Paspnen 2. BaxkHeiiume npeacraBut

€JIM HCOPraHNYECCKUX BEIIECTB.

2.1.

Bo3nyx. Kucaopoa. IlonsiTue
00 oxcupaax.

6

0

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8,
POHI ypok Nell1,12,15,16,23.
MynpTUMEIUINHBIN JUCK, TIPUIT
Xumus 8 knacc.

bubnmnoreka BUIEOYpOKOB




https://interneturok.ru (8 kiacc
http://www. nanometer.ru OH:
WebElements

https://interneturok.ru/lesson/ct
prevraweniyab/sostav-vozduha

2.2.

Boaopon.
ITonsiTHE 0 KHCJIOTAX
H COJISIX.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8,
ypok Nel13,19,20,21,22. MynbT
yueonuky O.C. ['abpuensn Xu
bubnmoreka BuIeoypokoB
https://interneturok.ru (8 kiacc
http://classchem.narod.ru Kox'T
yaeOHOMH(OPMAITMOHHBINA Cail
http://experiment.edu.ru AJIXF
https://resh.edu.ru/subject/lessc
https://www.sites.google.com/s
MEPBBI-TOA-00ydeHus/ypoK-4°
HOMEHKJIATYpa-TIOTy4eHUE-KHUC
https://www.sites.google.com/s
MEePBBIA-TOA-00yUeHUsT/yPOK-4!
CIOCOOBI-TIOTYYEHHUS-COJICH

2.3.

KoanuecTBeHHbIE
OTHOILICHUA B XUMHH.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8,
POII ypok Ne§,9,10. MynbTum
O.C. T'abpuensa Xumust 8 Kiac
bubnuoTeka BuIeoypokoB
https://interneturok.ru (8 kiacc
http://chemistry. narod.ru XuM
https://www.yaklass.ru/p/himij
14608/kolichestvo-veshchestva
0645hb96f2afa

2.4.

Boaa. PactBopsl. Ilonsitue
00 OCHOBAHMAX.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8
https://resh.edu.ru/subject/lessc
POII ypok Nel4,17,18,23. My:
yueonuky O.C. 'abpuensa Xu
bubnuoreka BuneoypokoB
https://interneturok.ru (8 xmacc
http://chemistry. narod.ru XuM

2.5.

OcHOBHBIE KJIACCHI
HEOPraHu4ecKHuX
COeIHUHEHUN.

11

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8,
POII ypok Nel5-24 MynbpTrme
O.C. T'abpuensa Xumus 8 Kiac
bubnuoTeka BumIeoypokoB
https://interneturok.ru (8 kmacc
http://classchem.narod.ru Kon'l
y4eOHOMH(DOPMAITMOHHBIN Caif1
http://chemistry. narod.ru XuM




https://www.yaklass.ru/p/himij
veshchestv-14371/klassifikatcil
44d8-b12f-albfl6aa7772

Nroro no pazaeny
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Pa3nen 3. [llepunoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. Menneneena.
CrtpoeHue aToMOB. XUMHYeCKAasl CBSA3b. OKUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PeaAKIIMH.

3.1. | Ilepuoauveckuii 3aK0H H 7 1 0 https://resh.edu.ru/subject/29/
IMepuoanueckas cucrema https://resh.edu.ru/subject/29/8
XHUMHYECKHX 3JIeMEHTOB POII ypok Ne25-28 MynbTuMe
. U. MenpaesieeBa. O.C. T'abpuensa Xumust 8 Kiac
Crtpoenue aTtoma. bubnuoreka BUICOypOKOB

https://interneturok.ru (8 kiacc
http://classchem.narod.ru Kox'T
yaeOHOMH(OPMAITMOHHBINA Cai
http://chemistry. narod.ru XuM
https://videouroki.net/video/3-f
miendielieieva.html https://rest

3.2. | XumMu4yeckas CBSI3b. 8 1 0 https://resh.edu.ru/subject/29/
OKHCIUTEBLHO- https://resh.edu.ru/subject/29/8
BOCCTAHOBHMTEJIbLHbIE POII ypok Ne29-34 MynbTuMme
peakummu. O.C. T'abpuensa Xumus 8 Kiac

bubnuoreka BUaCOypOKOB
https://interneturok.ru (8 kiacc
http://chemistry. narod.ru XuM
https://skysmart.ru/articles/cher
https://skysmart.ru/articles/cher
reakczii

Hroro no pazaeny: 15

Pe3epBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB| 68 |4 6.5

1O ITPOT'PAMME

9 KJIACC
Ne | HaumeHoBaHue pa3aesioB U TeM KoandecTBo yacoB JaeKkTpoHHbIe (Iud
n/n NpPOrpamMMbl
BCEro | KOHTPOJIbHbIE | MPaKTHYECKHE
padoThI

Pa3nes 1. BemecTBO 1 XMMHYeCKHE PeaKIIUH.

1.1.

IloBTOpeHue u yriayoJaenune
3HAHUI OCHOBHBIX pa3/ieJioB
Kypca 8 kiacca.

6

https://resh.edu.ru/subject
https://resh.edu.ru/subject
MynpTUMENUNHBIN TUCK,




["abpuensn Xumust 9 kiac
Bbubnmoreka BUICOYPOKO]
https://interneturok.ru (8 1
https://skysmart.ru/article:

1.2. | OcHOBHbBIE 32aKOHOMEPHOCTH
XHUMHYECKHX PeaKIMid.

https://resh.edu.ru/subject
https://resh.edu.ru/subject
POUI ypok Nel-4

MynbTUMEIUNHHBINA TUCK,
IMaGpuensan Xumus 9 kiac
bubnnoTeka BHIe0ypoKo]
https://interneturok.ru (9
https://skysmart.ru/article:
https://skysmart.ru/article:
https://skysmart.ru/article:

1.3. | DnexkTponuTHYecKast
JQUCCOHAIINA. XHMHYEeCKHe
peakuuM B pacTBOpax.

10

https://resh.edu.ru/subject
https://resh.edu.ru/subject
POHUI ypok Ne5-9
MynpTUMEIUNHBIN TUCK,
lNaOpuensan Xumus 9 kiac
bubnmnoreka BU1€0YPOKO]
https://interneturok.ru (9
https://skysmart.ru/article:
dissocziaczii

Hroro no pazneny

20

Pa3zgen 2. HemeTaaabl M UX COeTUHEHUS.

2.1. | O6uas xapaKkTepucTHKA
XNMH4YeCKHUX 3J1eMeHTOB VIIA-
rpynmnsl. 'ajorensl.

https://resh.edu.ru/subject
https://resh.edu.ru/subject
POUI ypok Nel0

MynsTUMEIUNHBIN TUCK,
lNabpuensan Xumus 9 kiac
bubnmnoreka BU1€0YPOKO]
https://interneturok.ru (9 1
https://interneturok.ru/less
nemetallov/himicheskie-s

2.2. | O6uas XapaKkTepucTHKA
XHMHYECKHUX 3J1eMeHTOB VIA-
rpynnbl. Cepa u eé coeTMHEHUsI.

https://resh.edu.ru/subject
https://resh.edu.ru/subject
POIII ypox Nel1-13

MynpTUMEIUNHBIN TUCK,
lNabpuensan Xumus 9 kiac
bubnmnoreka BU1€0YPOKO]
https://interneturok.ru (9 1
https://interneturok.ru/less
nemetallov/sera-serovodo

2.3. | O0uas xapaKkTepucTHKA
XHMHUYECKHX 3JIEMEHTOB VA-
rpynnsl. A3ot, ¢pochop u ux
CoeTMHEeHHsI.

https://resh.edu.ru/subject
https://resh.edu.ru/subject
POIII ypok Nel4-16

MynpTUMEIUHHBINA TUCK,




["abpuensn Xumust 9 kiac
Bbubnmoreka BUICOYPOKO]
https://interneturok.ru (9 1
https://videouroki.net/vidk

2.4, | O6mas xapaKTepHCTHKA 12 2 https://resh.edu.ru/subject
XHMHYECKHX djieMeHToB IVA- https://resh.edu.ru/subject
rpynnbl. POIII ypoxk Nel7-21
Yriepoa v KpeMHUI U MX MynbTUMEANIHBINA TUCK,
COCIMHECHUS. IMaGpuensan Xumus 9 kiac

bubnuoreka BUIEOYypOKO]
https://interneturok.ru (9
https://videouroki.net/vidk

Hroro mo pazneny 29

Pa3nes 3. MeTa/iibl U X COCIUHEHUS.

3.1. | O6ume cBOiicTBA METAJLIIOB. 4 0 https://resh.edu.ru/subject
https://resh.edu.ru/subject
https://resh.edu.ru/subject
PO ypok Ne22
MynpTUMEAUNHBIN TUCK,
lNabpuensn Xumust 9 kiac
bubnuoTeka BHI€0YypOKO]
https://interneturok.ru (9 1
https://videouroki.net/vide
https://skysmart.ru/article:
metallov https://skysmart.

3.2. | BaxkHeiilme MeTaLIbl H HX 10 0.5 https://resh.edu.ru/subject
COeTMHEHHSI. https://resh.edu.ru/subject

POIII ypox Ne23-27

MynsTUMEIUNHBIN TUCK,
lNabpuensan Xumus 9 kiac
bubnuoreka BUaE0ypoKO]
https://interneturok.ru (9 1
https://skysmart.ru/article:

Hroro no pasneny: 14

Pa3znen 4. Xumus 1 okpy:kamomas cpeaa.

4.1. | BemecTBa 1 MaTepHaJbl B 3 0 https://resh.edu.ru/subject
JKU3HU YeJI0BEKa. https://resh.edu.ru/subject

https://resh.edu.ru/subject
MynpTUMEIUNHBIN TUCK,
lNaGpuensan Xumus 9 kiac
bubnuoteka BUAEOYpOKO]
https://interneturok.ru (9 1
Hroro o pazueny: 3
PeszepBHoe Bpemst 2




OBIIEE KOJIMYECTBO YACOB IIO | 68 6 5.5
[MPOI'PAMME
INIOYPOYHOE IINITAHUPOBAHHUE
8 KVIACC
Ne Tema ypoka Kosau4yecTBo 4acoB Buabi, ¢popmbl
n/n KOHTPOJISA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
padoThI padoThI

1. | [Ipeamer xumuu. Posb XMMUU B KU3HH 1 |0 0 YcerHBIN ompoc;
YeJioBeKa.

2. | Xumus B cuctemMe HayK. MeTobl 1 |0 0 VYceTHBIN onpoc;
NO3HAHUS B XUMUH.

3. | 3HaKOMCTBO C mpaBuiIamMu 0€30MacHOCTH 1 |0 1 YceTHBIR ompoc;
U npuéMamMu paboThl B XUMUYECKOU [IpakTnueckas
nabopartopun. [Ipakrrdeckas padora Ne 1 pabora;
"IIpaBmiia paboOTHI B JIAOOPATOPUU H
npuémsbl 00palleHus ¢ 1abopaTOPHBIM
obopynoBanueM".

4. | Tena u BemectBa. PU3nvecKue CBONCTBA 1 |0 0 VYerHbIl onpoc;
BEIIIECTB. ArperaTHoe COCTOsSIHUE TectupoBanue;
BEIIIECTB.

5. | Yuctele BemecTBa 1 cMecu. CriocoObl 1 |0 0 [TuceMeHnHbIM
paszieneHus cmecei. KOHTPOJIb;

6. |IIpaktuueckas pabora Ne 2 "Paznmenenme| 1 |0 1 [IpakTnyeckas
cMmeceil (Ha mpuMepe OUYMCTKU MOBapEHHOM pabora;
com)".

7. | Arombl 1 Moniekybl. [Ipocteie u cioxubie | 1 |0 0 [InceMeHHbIM
BEIIIECTBA. KOHTPOJIb;

YCeTHBIN 01poc;

8. | Xummueckue snemMenThl. 3Haku (cumBonel) | 1 |0 0 YceTHBIN onpoc;

XUMHUYECKHX 3JIEMEHTOB. XuUMHUECKUI
JIKTAHT;

9. | AromHO-MonekynsipHoe  yueHwe. 3akon | 1 |0 0 YcTHBIN onpoc;
MIOCTOSTHCTBA COCTaBa BEIICCTB.

10. | Xumuueckast popmyna. BareHTHOCTb 1 |0 0 YceTHbIN onpoc;

aTOMOB XUMHYCCKHX 3JICMCHTOB.




11. | CocraBienne XUMHYECKUX (HOPMYNT IO 0 [TucbMeHHBIH
BaJICHTHOCTH. Haxok/ieHue BaJeHTHOCTH KOHTPOJIb;
XUMHYECKHX 3JIEMEHTOB 110 opMyJIe.

12. | OTHOCUTENbHAS aTOMHast macca. 0 [TucrmeHHBIN
OTtHocuTeIbHAS MOJICKYJIIpHAs Macca. KOHTPOJIb;

VYerHbI onpoc;

13. | Pemenue 3amay Ha BEIUHCIIEHUE 0 [TuceMeHHBIH
OTHOCUTEJIBHOW  MOJEKYJISIPHOM  MacChl KOHTPOJIb;
BEIIECTB.

14. | MaccoBas 10151 XUMUYECKOTO 3JIEMEHTa B 0 YceTHbIl onpoc;
COCTUHEHUH.

15. | Pemienue 3aa4y Ha BBIUKUCIEHUE MacCOBOM 0 [TucbmenHbIi
JIOJTM XMMHUYECKOTO AJIeMeHTa 1o Gopmyrie KOHTPOJIb;
COCTUHEHUS

16. | ®dusuveckue W XUMHYECKUE SIBICHHS. 0 ITucbmeHHbIN
XuMHYecKasi peakiusi. KOHTPOJIb;

YeTHBI 0npoc;

17. |llpu3Haku ¥ yCJIOBUA  IPOTEKAHUS 0.5 YeTHBI 0npoc;
XUMHYECKHUX peakuuii. [IpakTnyeckas [IpakTuyeckas
paboraNe 3 "[Ipu3Haku XUMHYECKHX pabora;
peakuii".

18. | 3akoH coxpaHeHusi macchl BemiecTB. M.B. 0 YcTHbIN onpoc;
JIOMOHOCOB — YUYEHBIW-IHIIMKIIONIETUCT.

19. | Xumudeckne ypaBHCHUS. 0 [TucpmenHbIi

KOHTPOJIb;
YeTHBI onpoc;

20. | Tumsl XUMHYECKUX peaklnii (COeTUHEHMS, 0 VYerHbI onpoc;
pa3lioKeHus1, 3aMEIIEHUsI, OOMEHa). [IpakTuueckas

paborta;

21. | KonTponbHas pabota Nel 0 KonTponbHas
"IlepBoHaYaIbHBIE XUMUYECKHE TOHATHS . paborta;

22. | Boznyx — cmech razoB. CocTaB BO3Iyxa. 0 YcTHBIN onpoc;

23. | TerutoBoi 3 (GeKT XUMHISCKOW PEAKIIHH, 0 [TucpmeHHbII
MOHSITHE O TEPMOXUMUYECKOM YpPaBHEHHH, KOHTPOJIb;

9K30- 1 DHAOTCPMHUUYCCKUX PCAKIUAX.

VYerHBI onpoc;




24.

Kucnopon — XumMuyeckuii »l€MEHT U
npoctoe BemecTBo. O30H. Haxoxnenue
KHUCTIopoJia B mpupoje, ¢Gu3nyecKue Hu
XUMHUYECKHE CBOMCTBaA (peakiuu
okucneHus, ropenue). llonstue 00
okcuaax. CrocoObl MOIYyYeHHS KUCIOPOAa
B J1labopaTopyuyl U MPOMBIIIJICHHOCTH.
IIpuMeHeHne Kucnopoaa.

YcerHbIil onpoc;

25. | IIpakTuueckas padora Ne 4 "[lonydenue u [IpakTnueckas
coOupaHue KHCIOpOJa, H3yYeHHE €ro pabora;
CBOMCTB".

26. | KpyroBopor Kkuciaopoma B IPHUPOJE. YerHbiil onpoc;
TonnuBo (yroiib U MeTaH). 3arps3HEHHE
BO3/lyXa, CMOCOOBI €ro MperoTBPALICHUS.

VYcunenune IIAPHUKOBOI'O s dexra,
pa3pylieHre 030HOBOT'O CJIOSI.

27. | BaneHTHOCTb. Oxcupsr: COCTaB, [MuceMeHHbIi
HOMCHKJIATypa (MexXIyHapOIHAS u KOHTPOJIb;
TpuBuanbHas). CocraBneHue  Qopmyn
OKCHJIOB T10 BJICHTHOCTH.

28. | Bomoponq — XUMHYECKHH OJJIEMEHT | VYerHbIN ompoc;
mpocToe  BemecTBo. HaxoxkaeHue B
npupoae, GU3NYECKUE ¢ XUMHUYCCKHEC
CBOICTBa (Ha MpUMeEpe B3aUMOJICHCTBUS C
HEMETAIUIAMH W OKCHJAMHU METaJlIOB),

MPUMEHEHUE, CIIOCOObI MOTYYECHHUS.

29. | [TpakTuueckas pabora Ne 5 "[lonydyenue u [IpakTuueckas
coObupaHue BOJOpPOAA, U3YYEHUE €ro pabora;
CBOMCTB".

30. | KucmnoTsr: COCTaB, KJaccuQuKaus, IIucemeHHBIN
HOMCHKJIaTypa, (u3Wdeckue CBOICTBA. KOHTPOJIb;
Nunukaropsl. YcerHbI 0mpoc;

31. | Conu: COCTaB, HOMEHKJIaTypa. [MuceMeHHbIi
CocraBnenue popmyn coneit. [lonstue o KOHTPOJIb;
KpUCTAIJIOTHApaTaX. 3HaYCHHE COJICH. YcTHBIN onpoc;

32. | O0o00IIEHNE U CUCTEMATH3aIMA SHAHUH. YCTHBIA 0mpoc;

TectupoBanue;

33. | KomugectBo BemectBa. Mok, MossipHast YCTHBIA 0mpoc;
Macca.

34. | 3akoH ABorasipo. MossipHbIi 00bEM ra30B. YcTHBIN onpoc;




35. | Pemenne 3amay Ha B3anMOCBSI3b [TuceMeHHbBIH
KOJINYECTBA BEIECTBA, 00bEMAa M MAacChl KOHTPOJIb;
razoB. Pacu€rel 1m0  XUMHUYECKUM
YPaBHEHUSIM.

36. | Pacu€Thl 1O XWMHUYECKUM YypaBHEHHSM. [TuceMenHbI
[Tpumenenue 3akoHa ABOrajpo. KOHTPOJIb;

YeTHBI 0npoc;

37. | Bona: HaXO0XIECHUE B HpUpoze, YeTHBI 0npoc;
¢duznueckue cBoiictBa. Poib pacTBOpoB B
MIPUPOJE U B )KU3HU YesioBeka. Kpyrosopor
BOJIbI B IpUpoO/Ie. 3arpsi3HeHNE PUPOIHBIX
BoA. OXpaHa M 04KMCTKa IPUPOAHBIX BOI.

38. |Boma kak pacTBOpHTENh. PacTBOpHLI YcTHbI omnpoc;
PacTtBopuMoCcTh ~ BemecTB B BOJIE.

Hacepiennsie U HEHACBILICHHbIE
pactBopbl. PacTBOopuMOCTh Ta30B U
JKHUJIKOCTEN B BOJIE.

39. | Konnenrpanust  pactBopoB. MaccoBas [MuceMeHHBII
JIOJIsl BEIIeCTBA B pacTBOpe. Briuucienus ¢ KOHTPOJIb;
UCIIOJIb30BAaHUEM  IIOHSTHUS ~ «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPEN.

40. | IIpaktuyeckas pabota Ne 6 [IpakTuueckas
"IIpuroroBneHue pacTBOpOB c pabora;
onpeaeéHHON KOHIIEHTpaluen'".

41. | AHanU3 W CHUHTE3 — METOJbl H3yueHUs [MuceMeHHbIi
cocTaBa BOJAbl. XUMHYECKHE CBOMCTBA KOHTPOJIb;
BOJBI (peakiuy ¢ MeTalslaMu, OKCHUAAMH
METaJJIOB U HEMETAJIOB)

42. | Knaccudukanus HEOPraHUYECKUX [InceMeHHbIM

COETMHEHUI. Oxcuppl: COCTaB, KOHTPOJIb;
kiaccudukanus (OCHOBHBIC, KHCIOTHEIE, YceTHBIN onpoc;
amdoTepHsIe, Hecosieo0pa3yroiue),
HOMEHKJIaTypa  (MeXayHapoaHas u
TpuBuanbHad). [lomyyenue u xumMuyeckue
CBOMCTBAa  KHCIOTHBIX U  OCHOBHBIX
OKCH/JIOB.

43. | OcHOBaHUA: COCTaB, KIACCU(DHUKAIINS, [TuceMenHbI
HOMEHKJIaTypa (MexayHapoHas u KOHTPOJIb;
TpUBHAJIbHAA), PUZNYECKUE U XUMUYECKUE VYerHbI onpoc;
CBOWCTBA, CIIOCOOBI MOJTyUEHHUS.

44. | AMdoTepHble OKCUIBI U TUAPOKCUIBI, HX [MuceMeHHBIi
CBOICTBa U MOJTyYEHUE. KOHTPOJIb;

YCeTHBIN 01poc;




45.

Kucnorsr: COCTaB, Kiaccudukanms,
HOMEHKJIaTypa, GU3NYECKUE CBOMCTBA.

[TucrMeHHBII
KOHTPOJIb;
YcerHbiil onpoc;

46. | KucnoTsr: XUMHYECCKHUE CBOICTBA, IIuceMeHHBIN
CcrocoObl TMoyy4yeHus. Psa  akTUBHOCTH KOHTpOJIb;
METAJIOB. YcerHblil onpoc;

47. | Conu (cpenHue): HOMEHKIIATYpa, CIIOCOObI [TuceMeHHBIM
MOJIyYeHUs, B3aUMOJCHCTBHUE COJIEH C KOHTpOJIb;
METalJlaMM, KHMCIIOTaMH, IIeJo4YaMu M YcerHblil onpoc;
COJISIMM.

48. | BeruucieHus o ypaBHEHUSAM XUMUYECKON [T1ucbMeHHBIN
peaKkiuu. KOHTPOJIb;

49. | T'enetnueckass CBSI3b MEXIY KlaccaMu [TucbmenHbIi
HEOPTraHUYECKUX COCTMHECHHI. KOHTPOJIb;

50. | [Ipaktuueckass pabora Ne 7 Pemenue [IpakTuueckas
OKCIIEPUMEHTAJIBHBIX ~ 337a4 [0 TeMe pabora;
"OCHOBHBIE  KJIaCChl ~ HEOPraHUYECKUX
coeTMHEeHUI".

51. | YVpok o00o0Omennss W cuUcTEeMaTU3alluu YceTHBIR ompoc;
3HaHU. TectupoBanue;

52. | KontponbHas pabGora Ne2 "Baueiimmue KoHnTponbHas
MIPEICTaBUTENH HEOPTaHUYECKUX pabora;
BellecTB'.

53. | Ctpoenune atomoB. CocTaB aTOMHBIX SIEP. [TucbmenHbIi
WN3otonbl.  Onexktponsl.  Duzmyeckuii KOHTPOJIb;
CMBICJI TOPSIAKOBOTO HOMEPA JIEMEHTA. VYerHbI onpoc;

94. | [lepuoauueckuii 3akoH u Ilepuonuyeckas VYeTHBI onpoc;
cucTeMa XuMHuYeckux »sneMmeHtoB J[.U.

Meneneesa. [Iepuonsl, TPYIIIIBI,
noArpymnmnsl. PU3HMYECKU CMBICII HOMEPOB
Mepro/ia ¥ TPYIIIBL.

55. | CtpoeHme 2eKTPOHHBIX 000JI0YEK aTOMOB [TucpmeHHbII
nepBbiX 20 XUMHUYECKHUX  DJIEMEHTOB KOHTpOJIb;
MIePUOINYECKOMN CHUCTEMBI
JI. 1. MeHnneneena.

56. | XapakTepHucTHKa XUMHYECKOTO 3JIeMEHTa [TuceMenHbI
[0 €ro MOJOXXEHUID B NEPUOJIUYECKON KOHTpOJIb;

cucteme /1. 1. Menaeneena.




YcerHbIil onpoc;

S57. | 3HaueHue MEPUOJUYECKOrO0 3aKOHA U YeTHBI 0npoc;
NEPUOANYECKON CHUCTEMbl XHMHUYECKUX CooOuienue;
AJIEMEHTOB JJiIi  Pa3BUTUS HAyKU U
npaktuku. . . MennaeneeB — y4€HbIH,

MEeJaror ¥ rpak/JIaHuH.

58. | YVpok o0000mennss u cucTteMaTh3aluu YcTHBIN ompoc;
3HaHUM. TectupoBanue;

59. | KonTposnbpHas pabora No3 KoHnTtposbHas
"Ilepuoanueckuii 3akoH u llepnoanueckas pabora;
cucrema J[. U. MenneneeBa. CtpoeHue
atoma'.

60. | DIEKTPOOTPUTIATEIIEHOCTD aTOMOB [MuceMeHHbII
XUMHYECKHX DJIEMEHTOB. XHUMHUYEcKas KOHTPOJIb;
CBSI3b: KOBAJICHTHAs  MOJISIpHAs 51 YcerHblil onpoc;
KOBaJICHTHAs HEMOJISIPHAsL.

61. | [IpomexyTouHas aTTecTalusl. KonTtponpHas
BIIP/KonTponbpHas pabora. pabora;

BIIP;
62. | loHHas CBS3b. [TucpbmeHHBII
KOHTPOJIb;
YerHbiil onpoc;
63. | MeTayundeckast CBSI3b. YCTHBINA 0mpoc;
64. | BaneHTHOCTh U CTENEHb OKUCIICHUSI. [IucemenHbI
KOHTPOJIb;
YCeTHBIN 01poc;

65. | TpeHupoBOYHBIC YIIPAKHEHUS o [TuceMenHbI
BBIYHCIICHUIO CTENEHU OKHUCTIEHUS KOHTpOJIb;
JJIEMEHTOB B COCIMHEHUAX. YcrHbI onpoc;

66. | OKHCTUTENEHO-BOCCTAHOBUTEIHHBIC [TucbmenHbII
peakuuu (OBP). Ilponeccer okucineHus u KOHTPOJIb;
BOCCTaHOBJICHHUS. Oxkucnurenu u VYerHblll onpoc;
BOCCTAaHOBHUTEJIH.

67. | CocTaBieHue ypaBHEHHH OKHCIUTEIHHO- [TucbmenHbII
BOCCTAHOBUTEIBHBIX PEAKIMA H CXeM KOHTPOJIb;

SJICKTPOHHOI'O Oananca.

YCeTHBIN 01poc;




68. | Ypok pazBuBaromero KOHTPOJIS 3HAHUM. 1 |0 0 [TucbMeHHBIH

XUMHUA B NE€UCTBHU. KOHTPOJIb;

YcerHbiil onpoc;
OBIIEE KOJIMYECTBO YACOB I10 68 |4 6.5
[TPOT'PAMME
9 KUIACC
Ne Tema ypoka KounyecTBO 4acoB Bunabi, ¢popmbi
n/n KOHTPOJIA
BCEro | KOHTPOJIbHbIE | MPAKTHYeCKHe
padoThI padoThI

1. | Knaccudukanus 1 HOMEHKIATypa 1 |0 0 VYcTHBIN onpoc;
HEOPraHMYECKUX BEIIECTB
(MeXayHapoHas U TPUBUAJIbHAS).

2. | Ilepuogmueckwuii 3akoH. [leproanyeckas 1 |0 0 YcTHBIN onpoc;
CUCTEMa XUMHUYECKHUX JIEMEHTOB
. Y. MenneneeBa. CTpoeHue aTOMOB.

3. | 3aKOHOMEpPHOCTH B U3MEHEHUU CBOWCTB 1 |0 0 YeTHbI onpoc;
XUMHUYECKHX JJIEMEHTOB MEPBBIX TPEX
NEPUOOB, Kaus, KAIbLUA U UX
COECIMHEHUH B COOTBETCTBHH C
MOJIO’KEHHUEM B IEPUOMYECKON cUCTEME U
CTPOCHHEM aTOMOB.

4. | XuMH4YEeCKHE CBOMCTBA BEIIECTB, 1 0 0 ITuceMeHHEBIH
OTHOCSIIIMXCS K Pa3IMYHBIM KJIaccaM KOHTPOJIb;
HEOPTaHWYECKUX COSAMHECHUN, HX
TeHETUYECKas CBA3b.

5. | CtpoeHue BelecTBa: BUABI XUMUYECKOM 1 |0 0 [TucemMeHHbIM
cBsi3U. THITBI KPUCTAUTUIECKUX PEIIETOK, KOHTPOJIb;
3aBUCHUMOCTh CBOMCTB BEI[ECTBA OT THIMA
KPUCTAJUIMYECKON PEIIETKH.

6. | CtapToBBIi (BXOJHOI) KOHTPOJIb. 1 |1 0 Kontponbnast

pabora;

7. | Knaccudukaruss XuMHUYECKUX PEAKIUN 110 1 |0 0 [TuceMeHHBIIH
pa3MYHBIM TMpU3HAKaMm (10 YHCTy U KOHTPOJIb;

COCTaBy  Y4YaCTBYIOIIUX B  pPEaKIUH
BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
U3MEHEHUIO CTeTICHEH OKHCIICHHSI
XUMHUYECKHX 3JIEMEHTOB, 10 OOpPAaTUMOCTH,
[0 YYacTHIO Karajm3aTopa). OK30- H
HHJIOTEPMHUYECKHE peakiuy,
TEPMOXHUMHUYECKHE YPABHEHUSI.

YeTHBI onpoc;




[ToHsiTHE O  CKOPOCTHM  XMMHYECKOM
pPCaKknuu. IlonsTHe O TOMOI€HHBIX WU
TeTepOreHHBIX  peakuusax.  DakTopsl,
BJIMAIOIIME Ha CKOPOCTh XUMHYECKOU
peaxIuu.

[TnceMeHHbII
KOHTPOJIb;
VYerHblid onpoc;

9. |IlonsTtre 006 0OpaTUMBIX U HEOOPATUMBIX [TucbMeHHBIH
XUMUYECKUX  peakiusx. [lonstue o KOHTPOJIb;
XHMHYECKOM  paBHOBeCHH.  DakTOpBbI,

BIHUAIOIIME HA CMEIICHUE XWMHUYECKOI'O
PaBHOBECHS.

10. | MexaHu3M OKHACIUTEILHO- IInceMmennsbIit
BOCCTAHOBUTEJbHBIX PEAKIUN KOHTPOJIb;
(9TEKTPOHHBIN OalaHC OKUCITUTEIHHO-

BOCCTAHOBUTEILHOM PEaKInn).

11. | Teopus 3JIEKTPOJIUTHUYECKON [TucemeHHbIM
JVICCOLIHAIINH. DIEKTPOJIUTHI u KOHTPOJIb;
HEdJIEKTPOJUThl.  KaTuOHBI,  aHUOHBI. YcerHbiii onpoc;
MexanusmM OucconManuy  BEMIECTB C
Pa3IMYHBIMHU BUJIAMH XUMUYECKOU CBSI3H.

12. | Crenenr guccornuanmu. CHIIBHBIE U YcrHbiii onpoc;
ci1a0ble ANEKTPOIIUTHI.

13. | Peakuuu WMOHHOTO OOMEHA, YCIOBHUS HX [TucemeHHbIM
MPOTEKAHUS. Hounurie ypaBHEHUS KOHTPOJIb;
peaKuHuii.

14. | XuMuuyeckue CBOMCTBA KUCJIOT B CBETE IIuceMeHHBIN
MPEJICTaBICHUA 00 IEKTPOTUTUYECKOM KOHTpOIIb;
JVICCOITHAIINH.

15. | XuMunueckue cBOMCTBAa OCHOBAHUI B CBETE IInceMeHHbIN
MPEACTABICHUN 00 DIIEKTPOIUTHUYECKOM KOHTPOJIb;
JUCCOLIUAIINH.

16. | XuMuueckrue CBOWCTBA COJIEE B CBETE IInceMeHHbIN
MPEACTABICHUN 00 DIIEKTPOIUTHUYECKOM KOHTPOJIb;
JTUCCOLIUAIINH.

17. | IlonsiTHe 0 TUAPOIIN3E COJIEH. YcTHBIN onpoc;
18. | KayecTBeHHBIE pEaKIMM Ha KAaTHOHBI U [TnuceMenHbII
aHUOHBI. KOHTPOJIb;

19. |IlpakTtuueckas pabora Nel. Pemenue [IpakTuueckas
ASKCIEPUMEHTAIBHBIX 3aJa4 10 TEME pabora;

"DneKTpoauTHYeCcKas qucconuanus’.




20.

KontponbHas paborta Nel
"Ilepuonnueckuii 3akoH u [lepuognueckas
cucrema [[. U. MenneneeBa. CrpoeHue
aroma'.

KonTposnbhas
pabora;

21.

OOmiass  xapakTEepUCTHUKAa  TajOreHOB.
OCOOEHHOCTH CTPOCHHMSI aTOMOB 3THX
AJIEMEHTOB, XapaKTEPHBIC ISl HUX CTETICHU
okucienus. CrtpoeHne W (U3HYECKUC
CBOMCTBA MTPOCTHIX BEIIECTB — raJOreHOB.
XMMHYECKUE CBOMCTBA HA IPUMEpE XJIOpa
(B3amMopelicTBIE c MEeTaJlJIaMH,
HEMETaJUIaMH, IIeJI0YaMu ).

IIuceMeHHBIH
KOHTPOJIb;
YeTHBIN 0npoc;

22.

XnopoBogopon.  ComnsiHast ~ KHCIIOTa,
XMMHYECKHE  CBOICTBA,  IIOJIydYeHHE,
IMPUMCHCHUC. KauecTBennas pCaKknudg Ha
XJIOPHUI-HOHBI.

IIuceMeHHBIH
KOHTPOJIb;
YceTHBIN 0npoc;

23.

OU3MONOTUYECKOE JeiCTBHE XJopa U
XJIOPOBOAOPOJAa HAa OpPraHU3M YeJIOBEKa.
Baxkueiiue XJI0puIpl U UX HaXOXKICHHUE B
PUPOJIE.

YerHbli 0npoc;

24.

[TpakTnueckast pabora Ne 2. Pemenue
SKCIEPUMEHTAIBHBIX ~ 3a/a4 10  TeMe
"IToarpynmna ranoreHos".

[IpakTnueckas
pabora;

25.

Pemenne 3aJa4 Ha BBIYUCICHUA IIO0
YpaBHCHUAM XUMHYCCKUX peaKL[I/Iﬁ, €Clin
OIWH pCarcHT JaH B M30BITKE.

IIuceMeHHBIH
KOHTPOJIb;

26.

OOGmias xapakTepucTuka 3jieMeHToB VIA-
rpynmbl. OcOOEHHOCTH CTPOEHHsI aTOMOB
ATUX DJIEMEHTOB, XapaKTEpPHBIE ISl HUX
crenieHM  okucieHus.  CrpoeHue u
¢du3nyecKkue CBOMCTBAa MPOCTHIX BEILIECTB -
KHCIIOpOJa M cepbl.  AJIIOTPOIHBIE
MoauUKAIIMK  KHUCJIOpPOJa U CEPHI.
XuMHUYecKue CBOMCTBA CEpHL.
Haxoxnenue cepbl u €€ coequHEHHWI! B
npupoje. XUMHYECKOE  3arpsi3HEHUE
OKpYKAIOIIEeH Cpeabl COETUHEHUSIMH CEPBI
(KUCIIOTHBIC TOXK]IH, 3arpsi3HEHUE BO3IyXa
u BOJIOEMOB), CHOCOObI ero
MpeI0TBpALICHUSI.

IIucebMeHHBIH
KOHTPOJIb;
YeTHBIN 0npoc;

27.

CepoBogopon, ctpoeHue, (U3HYECKHE U
XUMHUYECKHE CBONCTBA.

IIuceMeHHBIH
KOHTPOJIb;
YeTHBI onpoc;

28.

OKCI/I,[[BI CCPBI KakK npeaACTaBUTCIIN
KHUCJIOTHBIX OKCHUJIOB. CepHI/ICTaH KHUCJIO0Ta.

IIuceMeHHBIH
KOHTPOJIb;




YcerHblid onpoc;

29. | Cepnas  kucnora, (usmdeckue U [TuceMeHHBIN
XUMHUYECKHE CBoiicTBa  (oOmme  Kak KOHTPOJIb;
NPENCTABUTENL  KJlacca  KUCIOT U YcerHblii onpoc;
cnenuduueckue), npumenenue. Comau
CepHON KHCIOTHI, Ka4YeCTBEHHAs] PEaKIus
Ha cyJb(aT-HoH.

30. | XuMuYecKue peakiiui, JICKAIINE B OCHOBE [TuceMeHHBIN
MPOMBIIIIEHHOTO  CHOc00a  IMOJIydeHus KOHTPOJIb;
CepHOM KHUCHOTHL. Pemienue 3amad  Ha
HAXO0XJEHWE MAacCOBOM JOJM BBbIXOJAA
IPOAYKTa PEaKIHH.

31. | OOmrass xapakTepuCTHKAa JJIEMEHTOB VA- [TucemeHHbIM
rpynnbl. OcoOEHHOCTH CTPOEHUSI aTOMOB KOHTPOJIb;
JTUX DJIEMEHTOB, XapaKTEPHBbIC I HUX YceTHBIN 0npoc;
CTETICHH OKHCIICHUSI. A3zor,
pacrpocTpaHeHHe B Ipupoze, Gu3ndeckue
U XUMUYecKue cBoiicTBa. Kpyrosopor
a30Ta B IIPUPOJIE.

32. | AMMuak, ero (pU3MYECKHEe U XUMHUYCCKHC [TucemeHHbIM
CBOICTBa, TMOJy4YeHHE U MPUMEHEHHE. KOHTPOJIb;
Conu amMmoOHHMS, HX (QU3NYECKUE U YceTHBIN 0npoc;
XUMHYECKHE  CBOWCTBa, MpPHUMEHEHHUE.

KavecTBeHHast peakius Ha HOHbI aMMOHHUSI.

33. | [Ipaktuueckass padora Ne3. Ilomyuenwue [TpakTuaeckas
aMMMaKa, U3y4yeHHe ero CBOMCTB. pabora;

34. | AzotHas kucnorta, €€ (uzMUecKHe W YeTHBIN 0npoc;
XMMHUYECKHE CBOHCTBa  (oOmme  Kak
NpeJCTaBUTENsI  Kjacca  KUCIOT |
cnernuduyeckue). Hutparsi.

35. | Ucrionb30BaHMEe  HHUTPATOB W COJEH YeTHBIN onpoc;
aMMOHHSI B KaueCTBE MHHEPAIbHBIX Coobuienue;
ynoOpeHuii. XUMHUYECKOE 3arps3HeHue
OKpY’Kalollel cpe/ibl COETUHEHUIMH a30Ta
(KUCTIOTHBIE TOXK M, 3arpsi3HEHUE BO3/IyXa,

HOYBBI ¥ BOJJOEMOB).

36. | Docdop, amnoOTponHbIE MOIUPUKAIUH ITuceMeHHbBIN
dochopa, ¢uznUeCKHe U XUMHUYECKHE KOHTPOJIb;
CBOWCTBA. YerHblii onpoc;

37. | Okcur  dochopa(V) wu  dochopras [TuceMeHHBIH
KHACIOTa, (U3MUYECKHe M XUMHUYECKHE KOHTPOJIb;

CBoiicTBa, modydyeHue. KauecTBeHHas




peakims Ha dbochar-noHsI.
Hcnonb3oBanue ¢ochaTtoB B KauecTBe
MHHEPAIBbHBIX yIOOpeHHH. 3arpsi3HeHUe
HNPUPOJHBIX BOJTOEMOB (ochaTamu

YcrHbI onpoc;

38. | Yrimepon, amioTpomHble MOAU(DHUKAINH, [TuceMeHHBIN
pacrpocTpaHeHHe B IpUpPoe, pU3snuecKkue KOHTPOJIb;

U XUMHYECKHE CBOMCTBa. AncopOuusi. YeTHBIN 0npoc;
KpyroBoport yriepoza B mpupoze.

39. | Okcunpl yriaepoga, uX (QHU3UYECKUE W YcTHBIA ompoc;

XMMHUYECKHE CBOMCTBA, (pU3HOIOrHYecKoe
JeiicTBUe  HAa  JKMBBIE  OPTraHU3MBI,
HOJIy4YeHHe u IPUMEHEHHE.
DKOJOTUYECKUE TPOOJIEMBI, CBS3aHHBIC C
OKCHJIOM yraepona(IV);
rumoTe3a  rI00ANbHOTO  MOTEIUICHUS
KJINMATa; MapHUKOBBIN (D (PEKT.

40. | YroapHas Kuciiora U €€ ColH, HX ITuceMeHHBIN
¢u3nueckue W XUMHYECKHE CBOWCTBA, KOHTPOJIb;
nojy4yeHue U npumeHenue. KauectBennas YcrTHbIM onpoc;
peakuus Ha KapOOHAT-UOHBI.

Hcnonb3oBanue KkapOOHATOB B  OBITY,
MEIUIUHE, MPOMBIIUIEHHOCTH, CEIbCKOM
XO0341CTBE.

41. | Ilpaktuueckass pabotra Ned. Ilomyuyenue [TpakTrueckas
yriIeKucsoro ra3a. KauecTBennas peakius pabora;
Ha KapOOHAT-HOH.

42. | IlepBoHayayibHBIE HOHSTHSA 00 VYcTHBIN onpoc;
OpraHMYeCKHX  BEIIeCTBAX  Kak O
COEMHEHUSX YIJIepoAa: OCOOEHHOCTH
COCTaBa " CTPOCHHUSI.

43. |TlonsasTne 0 OWOJOTHUYECKH  Ba)KHBIX YcerHblil onpoc;
BEIIECTBAX: JKUpax, OelKax, YrieBojax. Coobuienue;
MarepuanbHOe €IMHCTBO OPTaHUYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

44. | KpemHuii, ero puznyeckue U XuMHUYECKHE IIncemenHbIi
CBOWCTBa, IOJIyueHHE M TPUMEHEHHUE B KOHTPOJIb;
anekTpoHuke. CoelnHEHUsT KpeMHUs B YeTHBIN 0npoc;
pUpoJe.

45. | Obume mpenacrtaBleHuss 00 — OKcHIe YcTHBIN onpoc;
kpemHusA(IV) u kpemHHEBOW KHCIOTE. CooOuienue;
Cunmkartpl, UX HCIOJIb30BaHUE B OBITY,

MEIUIIIHE, TPOMBIIIICHHOCTH.
46. | BaxxHelmme CTpOUTENbHBIE MaTepUAIIbL: YeTHBIN onpoc;

KepaMHuKa, CTEKJIO, IIeMeHT, OeToH,
kene300eToH. [IpoGiemsr  Ge3omacHOTO

CooOuienue;




HCITIOJIBb30BaHHUA CTPOUTCIIBHBIX
MaTCcpHaJioB B MOBCEIHEBHOM JKU3HU.

47. | Ilpaktuyeckas pabora Ne 5. Pemenue IIpakTrueckas
SKCHEPUMEHTAIBHBIX  337a4 [0 TeMe pabora;
"Baxuneitiue HEMETaJLIbI u 150.4
coenuHeHus".

48. | O6o0mIeHNE U CUCTeMATH3AIHS 3HAHUH. YcTHBIA Onpoc;

TectupoBanue;

49. | KontponpHas padora No2 "Hemeramibl u Kontposnbnas
UX coequHeHus". pabora;

50. | OOmass  xapakTepUCTHKAa XUMHYECKUX YceTHBIN 0npoc;
3JIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
MOJIOKEHUSI B TNEPUOJMYECKOM CHUCTEME
XUMUYECKHX 3JIEMEHTOB
. . MenneneeBa M CTPOEHUS aTOMOB.

Crpoenue MertamioB. Meramnueckas
CBSI3b M METAJUIMYECKAsh KPUCTAJUIMYECKAS
peméTka.

51. | DNEeKTPOXUMUYECKUI PsIi  HAMPSKEHHHA [TucemeHHbIM
MeTaJuIoB. DU3WYECKUE U XHUMHUYECKHUE KOHTPOJIb;
cBorictBa MeTtaiioB. OOmme crocoObl YCTHBIA OMPOC;
MOJTYyYECHHS METAJLJIOB.

52. |[lonsiTHE O KOpPpO3UU METAJIOB U YerHbli 0npoc;
OCHOBHBIE CITOCOOBI 3aIIUTHI OT KOPPO3HUHU. Coobuienue;

53. | CmmaBbl (cTanb, 4YyryH, AIOPaTIOMHHUH, YcTHBIN onpoc;
OpoH3a), WX TpPUMEHEHHE B OBITY U Coobmienus;
MPOMBILIIEHHOCTH.

54. | Hlenounbie MeTayibl. [lomoxxeHne B [TucemeHHbBIM

MEPUOJNYECKON CUCTEME XHUMHUYECKUX KOHTPOJIb;
anemenTtoB JI. . MenneneeBa, crpoeHue YeTHBIN 0mpoc;
aroMoB. Haxoxngenne B mpupose.
Oduznyeckue U XUMUYECKUE CBOMCTBA (Ha
npuMmepe HaTpus M Kaiusi). Okcuabl u
TUAPOKCHUIBI HaTpus u KaJIns.
[IpuMeHeHre MIETOYHBIX METAJIOB U WX
COCIMHEHU.

55. | llenouyHO3eMeNbHBIE METAJIBI MarHUi H [TucemeHHbBIM
KaJIbIIUW, CTpO€HHUE aTOMOB. [lonoxxenue B KOHTPOJIb;

MIEPUOJNYECKON CUCTEME XHMHUYECKUX
3JIEMEHTOB . . Menpeneena.
Haxoxnenne B mpupone. Pusnyeckue u
XUMHUYECKHE  CBOMCTBA. Baxuneimme

YCTHBIN 0mpoc;




COCTMHECHUS KaIbIUS (OKCHI, THAPOKCH]I,
COJIH).

56. | Pemmenne 3amad  HA  BBIYUCIICHHUS TIO [TuceMenHbIN
YPAaBHEHUSIM XMMHYECKUX DPEAKLUU, €CIU KOHTpO!JIb;
OJIMH W3 PEarcHTOB J1aH B M30BITKE WU
COJICPKUT TPUMECH; MAaCCOBOWU  JIOJIH
BBIXO0/Ia TPOJIYKTA PEAKILIUH.

57. | JKéctkocts BOmBI W CHOCOOBI €& YcTHBIN onpoc;
YCTpaHEHHSI.

58. | Beruncnenus no ypaBHEHUSIM XUMHYECKUX IInceMeHHBIM
peaklmii, eci OAUH U3 PEeareHTOB JaH B KOHTpO!JIb;
BHUJICE BOJHOIO pPAacTBOpa C H3BECTHOU
MacCOBOH JOJIEH.

59. | Ilpaktnueckas pabdora Ne6. JKécTkocTh [TpakTrueckas
BOJIbI U METO/bI €€ YCTPAHCHHUS. pabora;

60. | AlmroMuHUH. [Tonoxxenue B [TucbMeHHBIIH
MEePUOUYECKON CHUCTEME XHUMHUYECKUX KOHTPOJIb;
aneMmeHToB [[. I. MeHnneneeBa, cTtpoeHue YcerHbli 0npoc;
aroma. Haxoxnmenne B mpupone.
du3znueckue MU XHUMHUYECKUE CBOMCTBA.

AMdoTepHbIE  CBOHCTBA  OKCHIa U
TUAPOKCHUAA.

61. | [IpomexyTouHas aTrecTanus. Kontponbnas

BIIP/KonTtposbHas pabora. pabora;
BIIP;

62. | Kenezo. Ilonoxenne B MepHOIUIECKON IInceMeHHbIN
cucremMe XuMmudeckux syemeHtoB /Jl. U. KOHTpPOJIb;
Menneneesa, CTpOEHuE aTtoMma. YerHbli onpoc;
Haxoxnenne B npupone. dusnueckue n
XUMUYECKHE CBOMCTBA.

63. | Oxcunsl, Tuapokcusl u conu xkeneza(ll) u ITnceMeHHEBIH
xeneza(Ill). KOHTPOJIb;

64. | [Ipaktuueckass pabora Ne 7. Pemenue [TpakTnueckas
OKCIIEPUMEHTAJIBHBIX ~ 3a7a4 10 TeMe pabora;
"Baxkneiiine MeTamibl U UX cOeAUHEHus" .

65. | HoBele  MaTepuanbl U TEXHOJOTHH. YCTHBIN 0mpoc;

BemecTBa n marepuainbl B MOBCEAHEBHOM
JKU3HA 4YesjoBeKa. XUMHS U 300pPOBbBE.
be3omacHoe WHCIIONIB30BaHHUE BEIIECTB H
XUMHUYECKHUX PEAKIIN B OBITY.

CooOmenue;




66.

[TpupoaHble HMCTOYHUKHU YIIJIEBOJOPOJIOB
(yross, IpUpPOIHBIN Ta3, HE(PTH) MPOTYKTHI

YcerHblid onpoc;
CooOuienue;

uX T1epepaboTKH, WX poOJb B OBITY U
MPOMBINIJICHHOCTH.

67. | OcHoBBl 3KOJOTHUYecKol rTpamotHocTH.| 1 [0 0

cpenpl, MpeAesIbHO JOTyCTUMAst
koHneHtpanus BemectB - [IJIK). Poas
XMMHUA B  PEUICHUU  HKOJOTUYECKUX
npo0Jem.

YeTHBIN 0mpoc;
XUMHYECKOE 3arpsA3HEHUE OKPYKaIoIIei Coo0menue;

MCXKAY MCTAaJlJLIaMH U HeMeTalslaMHu''. KOHTPOJIb,

68. | [loBTopenune Tembr "l'enermueckas cBsizb| 1 |0 0 [TucbmMeHHbIM

OBIIEE KOJIMYECTBO YACOB I10 68 |4 7
I[TPOT'PAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

8 KJIACC

Xumus. 8 kimacce/I"'abpuensu O.C., Octpoymos WN.T'., Cnagkos C.A., AKIIHOHEPHOE 00IIECTBO
«MznatensctBo «IIpocBemeHue»;

Xumus 8 kmace. Xumus 8 knacc: yueonuk / O. C. [abpuensia. — 8-e u3z. npepad. — M. : Ipoda, — 2019 1.
287 c.[1] c.: un. - (Poccuiickuii yueOHUK).

ISBN 978-5-358-21272-5

9 KUIACC

Xumust. 9 knacce/T'abpuensa O.C., OctpoymoB WU.I'., CnankoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3narensctBo «lIpocBerienuey;

Xumus 9 kiace: yueOnuk / O. C. 'abpuensia. — 7-e u3z. npepad. — M. : Ipoda — 2019 1. 319, [1] c. un.
(Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

METOINYECKHUE MATEPHUAJIBI JI51 YYUTEJIA

8 KVIACC

1. B nomop mkoasHOMY yuutento. M. 0. I'opkoBenko «Iloypounsie pa3paboTKu O XUMHH K
yuebHukam: O. C. I'abpuensna; H. . Conuna, M. I1. Canuna; I'. E. Pymsutuca, ©. I'. ®enpamana» 9
kiacc. «Bako», Mocksa 2005 r.

2. B momomrs aburypuenty. O. C. 'abpuensn, U. I'. OctpoymoB «Xumus». [Tlocobue Asis MIKOIEHUKOB
cTapmux KiaccoB u nocrynatomux B BY3b1. JIpoda, Mocksa 2005 r.

3. B momomuis abutypuenty. P. A. Jlunun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». J{71s MIKOIHHUKOB
cTapmux kiaccoB 1 noctynaromux B BY3e1. Teopernueckue ocHoBbl. Bonpocsl. 3agaun. Tectsl. [Ton
penakiueit mpodeccopa P. A. Jluguna 3 — e uznanue, ucnpasnennoe. poda, Mocksa 2004 r.

4. Tabpuensn O.C. IIporpamma kypca xumuu 1y1st 8-11 kiraccoB 0011€00pa3oBaTENbHBIX YUPESKICHUHA. —
M.: Ipoda;

5. T'abpuensu O.C. Xumust: 8 kacc : yueOHHUK AJis1 001eo0pa3oBaTenbHbIX yupexaeHuil. — M.: [lpoda.
6. I'abpuensn O.C. N3yuaem xumuio B 8 Ki1.: ntuaaktudeckue marepuaisl / O.C. ['abpuensn, T.B.



Cwmupnosa. — M.: biuk mmoc

7. T'abpuensu O.C., BuckoOoiinukosa H.I1., SlmrykoBa A.B. HacronpHas kHura yunrens. Xumus. 8 KII.:
Meroaundeckoe nmocodue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.U. Xumudeckuii 5KCIEpUMEHT B IIKOJIE. 8 Kinacc. — M.:
Hpoda

9. MunuctepcTBo obpazoBanus Poccuiickoit @enepannu. [Iporpammel ais 061eo0pa3oBaTeIbHBIX
yupexaeHuid. Xumus 8 — 11 kiaccel. -3-e u3nanue, crepeotunnHoe - Mocksa; Ipoda, 2002 . (cTp. 26 —
37).

10. Pa6ouas nporpamma. Xumus. K YMK O. C. I'abpuensina Jlabupunrt. py. U3narensctBo "Bako" 2016
r.

11. denepanbHOro KOMIIOHEHTA FOCYAAPCTBEHHOTO cTaHaapTa odmiero oopasosanus mo xumuu (Yacts 1.
OcHoBHOE 0011ee 00pazoBaHue) JIsl OCHOBHON 00I11e00pa30BaTeIbHON IIKOJIBI B COOTBETCTBUU C
CYLIECTBYIOIIEH KOHIENIINEeH XMMIUUEeCKOro o0pa3oBaHusl.

12. Xumus: 8 kiacc: KOHTPOJIbHBIE U TpoBepouHbIe paboThl K yueOHuKy O.C. 'abpuensna «Xumus. 8
kiacey / O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakosa u ap. — M. : Jlpoda;

13. Xumus 8 xnace. Xumus 8 kinacc: yuebnuk / O. C. ['abpuensH. — 8-e uzn. npepad. — M. : [Ipoda, —
2019 1. 287 c. [1] c. : un. - (Poccuiickuii yueOHUK).

ISBN 978-5-358-21272-5

14. Xumust B Tabnunax 8 — 11 kmaccel. CnpaBounoe nocodue. ABrop — coctaButenb A. E. Haconosa 10 —
€ u3zanue, crepeorurnoe. Jpoda, Mocksa 2007 r.

9 KJIACC

1. B nomop mkoasHOMY yuutento. M. 0. ['opkoBenko «lloypounbie pa3paboTKu 0 XUMHH K
yuebnukam: O. C. 'abpuensina; H. . Connna, M. I1. Canuna; I'. E. Pymsutuca, ©. I'. ®enpamana» 9
kiaacc. «Bako», Mocksa 2005 r.

2. B nomouts abutypuenty. O. C. I'abpuensn, 1. I'. OctpoymoB «Xumusi». [locobue ais MKOIbHUKOB
cTapimux KiaccoB U nocrynaronmx B BY3s1. JIpoda, Mocksa 2005 r.

3. B momouis abutypuenty. P. A. Jlunun, B. A. Monouxko, JI. JI. AuapeeBa «Xumusi». J{71s MIKOILHUKOB
CTapuIMX KjaccoB U nocrynaromux B BY3sl. Teopernueckue ocHoBbl. Bonpockl. 3agaun. Tectsl. [log
penakiueit nmpodeccopa P. A. JIuguna 3 — e uznanue, ucnpasnennoe. poda, Mocksa 2004 r.

4. I'abpuensn O.C. IIporpamma kypca xumuu i 8-11 kiaccoB 00111€00pa3oBaTeNbHBIX YUPEKICHUN. —
M.: [Ipoda;

5. Xumus 9 kiace: yueonuk / O. C. I'abpuensn. — 7-e u3z. npepad. — M. : Ipoda — 2019 1. 319, [1] c. un.
(Poccuiickuii yueOHUK)

ISBN 978-5-358-21507-8

6. 'abpuensn O.C. NU3yuaem xumuio B 9 ki1.: ntuaakrudyeckue marepuaisl / O.C. 'abpuensn, T.B.
CmupHoBa. — M.: biuk mutoc

7. I'abpuensn O.C., BuckoOoiinukosa H.I1., SlmykoBa A.B. HacronpHast kHura yuurtens. Xumus. 9 Ki.:
Meroandeckoe nocodue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.W. Xumudeckuii sxciepuMeHT B 1mkone. 9 kiacc. — M.
Apoda

9. MunuctepctBo obpazoBanust Poccuiickoit @enepanuu. [Iporpammel 11 0611e00pazoBaTeIbHbIX
yupexaenuil. Xumus 8 — 11 kiaccel. -3-e u3nanue, crepeotunHoe - Mocksa; poda, 2002 r. (cTp. 26 —
37).

10. Pabouast mporpamma. Xumus k YMK O. C. I'abpuensna Jlabupunt. py. M3narensctso "Bako" 2016 r.
11. denepanpHOro KOMIIOHEHTA FOCYAAPCTBEHHOTO CTaHAapTa ob1ero odpazoBanus no xumun (Yacts 1.
OcHoBHOE 00111ee 00pa3zoBaHKe) sl OCHOBHOW 00111€00pa30BaTEeNbHOM IIKOJIBI B COOTBETCTBHH C
CYIIECTBYIOIIEH KOHIICTIINEH XUMHIECKOTO 00pa30BaHus.

12. Xumus: 9 kiacc: KOHTpOJIbHbIE U poBepoyHble paboThl K yueOHuKy O.C. I'abpuensna «Xumus. 9
kiace» / O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakosa u ap. — M. : Jlpoda;

13. Xumus 9 xnacc: yueonuk / O. C. I'abpuensH. — 7-e u3a. npepad. — M. : lpoda — 2019 1. 319, [1] c.



un. (Poccuiickuii yue6nuk) ISBN 978-5-358-21507-8
14. Xumus B Tabnunax 8 — 11 kiaccel. CnpaBounoe nmocodue. Aprop — cocraButens A. E. Haconona 10 —
e u3zanue, crepeorurnHoe. JIpoga, Mocksa 2007 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

8 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiit 1Jis yauTenst XkMUU ¥ OUOJIOTHH )
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2 chasa_v_nedelju/1-1-0-
23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xiacc)

9) http://chemistry. narod.ru XuMuK.py: caiit o xumuun

10) https://skysmart.ru/articles/chemistry

11) IMopran Beepoccuiickoii omMMmuaapl IKOJIBHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3zoBarenbHbIi mopTai. http://www.gov.ed.ru

13) ®denepanbHbIil poccuiickuii odneoOpazoBareabHbIi optai. http:// www.school.edu.ru
14) ®enepansublii mopran «Poccuiickoe obpazoanuey. http://www.edu.ru

15) IHopran xomnanun «Kupuin u Medoauii». http:/www.km.ru

16) O6pazoBarenbHbIil mopTan «Ydebay. http://www.uroki.ru

17) XKypuan «Kypnep oOpazoBanus». http://www.courier.com.ru

18) Kypnan «BectHuk oOpazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuii nom «lIpodxuuran. http://www.protkniga.ru

20) Uznatensckuit 1om «1 ceHTaOps». http://www.1september.ru

21) ®ectuBanb negaroruueckuit uaeit « OTKPBITHIA yPOK» (M3ATEIBCKUH TIOM «1 CEHTAOP»).
http://festival. 1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Untepuet noprai Ipolllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHUs U HAYKH.

26) Caiit CIAM I'MA: PEIILY BIIP, OI'D, EI'D, I'BD u LT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://lwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caliT nist yunuTens XMMUAU U OHOJIOTHN)
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2 chasa_v_nedelju/1-1-0-
23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) Tlopran Beepoccuiickoit onummnuaibsl IIKOIBHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBarenbHblif mopTai. http:// www.gov.ed.ru

13) denepanbHbIi poccuiickuii o01ieo0pa3oBarenbHbIi mopTai. http:// www.school.edu.ru



14) ®enepanpubrii mopran «Poccuiickoe oopazoBanuey. http:// www.edu.ru

15) Hopran xomnanuu «Kupumut u Medonuiiy. http://www.km.ru

16) O6pazoBaTenbHBIN MOpTAT «Yuebday. http:// www.uroki.ru

17) Kypnan «Kypbep obpazoBanus». http://www.courier.com.ru

18) XKypuan «Bectauk o6pazoBanusy. http://www.vestnik.edu.ru

19) Uznatensckuii nom «IIpodxuauray. http://www.profkniga.ru

20) Usnpatensckuii 1om «1 cenTsaOps». http://www.1september.ru

21) ®ecruBanb nenarorudeckuii naeil «OTKpBITHIN ypok» (M31aTenbCKuil 10M «1 CeHTAOps»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrtepuet nopran IIpolllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MuHucTepcTBO 00pa30BaHMs U HAYKH.

25) Caititr CIAM I'MA: PEIITY BIIP, OI'3, EI'D, I'BD u LT. https://sdamgia.ru

MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJOBAHMUE

1) TexHuuecKHe CPEICTBA O0YICHHUS:

1.TeneBuszop (¢ quaroHasiblo 3KpaHa HE MEHee 72CM)
2. IlepcoHanbHbBI KOMIIBIOTEP

3. Kononku

4. ITpunTep na3epHbIi

2) IleuaTHast NPOAYKLUS:

1. IIpaBuiia TeXHUKHM 0€3011aCHOCTH (CTEH/] SKCIO3UIIMOHHBIN)

2. [lepuonuueckas cucreMa XUuMHUeCKuX 3ieMeHToB J[.J1. MenaeneeBa (CTeH 1 SKCIO3UIIMOHHBIN)

3. PacTBOpuUMOCTH coJleld, KUCIOT U OCHOBAHMI B BOJIE (CTEH/1 SKCIIO3ULIMOHHBIN)

4. ITpaBnia noBeeHHUs OOyUYaIOIIMXCS B KAOMHETe XUMUU (CTEH]T SKCTIO3UIIOHHBIN )

5. IIpaBuiia noBeneHus: 0Oy4darOUXCs B KAOMHETEe XUMUU (MHCTPYKTAXKU JJI IPAKTHYECKUX padoT u
71a00paTOPHBIX OIBITOB),

6. JleMOHCTpallMOHHBIE TAOJIUIIBI IO XUMHUHU

7. JleMOHCTpallOHHBIE TUIAKAThI 10 HEOPIraHUYECKON XUMUU

8. KoMIuIeKT nopTpeToB XMMUKOB

3) Cnenmanu3upoBaHHas yueOHas MeOeb:
1. Tocka aynuTopHasi ¢ MAarHUTHOM MOBEPXHOCTHIO U C MIPUCIIOCOOICHUAMU /ISl KPETUIEHUs Ta0JIuL, KapT
2. CTOa 1eMOHCTPAIMOHHBIN (13 IBYX CEKIUH)

3. Cton nucebMeHHBIH 1 yuuTens (B KJIaCCHOM KOMHATe U B JaDOpaHTCKON)

4. CToIbl IBYXMECTHBIC YICHUYECKHE B KOMILJIEKTE CO CTYJIbSIMH

5. Cryn ansa yaurenst

6. llkads! ceKnoHHbBIE 711 000PYI0OBAaHUS B JIAOOPAHTCKOM

7. lka¢ BHITSKHON

8. CreHka mikonbHas

9. PakoBuHa-MoliKka

10. Tymbouka

11. Crenn Ki1acCHBIN yroJIOK

12. Ceiid ans xpaHeHUs! peaKTHBOB



OBOPYAOBAHME VIS ITPOBEJAEHUSA IIPAKTUYECKHUX PABOT

VY4eOHO-TpakTHUecKoe U yueOHo-1abopaTopHoe 000pyioBaHNE

1) ITpuGopb1, HAOOPHI MOCYABI U JTA0OPATOPHBIX PUHAIICIKHOCTEH IS XHMUYECKOT'O IKCTIEPUMEHTA
OOm1ero Ha3HAYCHUS:

1. HarpeBatenapHbIe MPpUOOPHI (CITUPTOBKA)

2. Jlocka juist CylIku 1mocyibl

2) leMOHCTpalOHHbIE

1. Habop nocyibl ¥ MpUHAIIEKHOCTEH ISl IEMOHCTPAILIMOHHBIX OIBITOB [0 XUMUU

2. HabGop nocyapl ¥ MPUHAUIEKHOCTEH 1151 BBITOJHEHHS TPAKTUYECKUX paOOT M0 XUMHUH
3. lllTatuB Ay 1EeMOHCTPAIIMOHHBIX Mpooupok [1X-21

3) Cneunanu3upoBaHHbIe TPUOOPHI U alaparhbl
1. Atmmapar (pu6op) ISl MOTy4YeHHS Ta30B
2. [Ipubop st cobrpanust U XpaHEHUS ra30B

4) KoMIuiekTsl 11 1a00paTOPHBIX OMBITOB U MPAKTUYECKHUX 3aHATUHN MO0 XUMHUH
. HaGop mocypl 1 pUHAUICKHOCTEN A1l YICHUIECKOTO SKCIIEPHUMEHTA

. Habop 6anok /1t XpaHeHus: TBepAbIX peakTuBoB (30 — 50 mu)

. Habop cxisiHOK ((pr1akoHOB) 1UIst XpaHEHHUSI paCTBOPOB PEAKTUBOB

. Habop npo6upox (ITX-14, I1X-16)

. HarpeBarenu npubops! (ciuptoBku (50 M)

. [TpuGop 11 mostyueHus ra3on

. ltatuB nabopatopHelil xumuueckuit HJIX

. Habop mocyas! 11st 1eMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIMBITOB

. KommiekT BOpOHOK KOHYCOOOpa3HBIX

10. KoMIJIEeKT BOPOHOK LUJIUHIPUYECKUX

11. BopoHka aenuTenbHas NHIMHIPUYECKas

12. BopoHka kaneiabHast

13. KoMIuieKT K0JI0 KOHUYECKHUX

14. KoMmuiekT Kos10 KpyTriIoA0HHBIX

15. KoMmiaeKT KoJi0 MIOCKOAOHHEIX

16. KoMIiekT MEH3ypoK

17. KOMITJIEKT XMMUYECKUX CTAaKaHOB

Hcnons3ytoT 1uisi NpOBEAEHUS Pa3InYHbIX XMMHUYECKUX OINepalui.

18. KoMIUIEKT IUJIUH/IPOB:

19. KoMmiekT mmareseil 1 J10KeK TSI BEIIECTB:

20. KoMIuIeKT MeTasIn4ecKuX U31eIUi sl IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB: 3aKUM
BUHTOBOM, 32KUM IIPY>KUHHBIN,

3a)KUM IIPOOUPOYHBIH, JIOXKKa JJIs CKUTaHUS BEIIECTB

21. Habop cTeKIsIHHBIX TPyOOK

22. Habop uznenuii u3 ¢apdopa u dasuca: crymnka ¢ mectukoM Nel Ne3, turens HU3KUH, daia
BBINIAPUTENbHAS, TPEYTONbHUK JJIs1 TUTIIS Ne6.

03O W KW —

Ne)

5) Mopenu
KoHCTpYKTOp 7151 COCTAaBICHHS MOJICKYJT

6) HarypanbHable 00bEKTHI KOJICKITUH

1. AnmroMuHu

2. Bosokna

3. KaMeHHBII yroib U MPOJYKTHI €r0 mepepadoTKu

4. Kayuyk



5. MeTtaiuibl U CIjIaBbl

6. MuHepasbl U TOpPHbIE TOPOABI

7. Hed1h u BakHEHIIIME POAYKTHI €€ TIEPepadOTKU
8. [Imactmaccer

9. TonuBo

10. YyryH u ctanb

11. lIkana TBepaoCTH

7) PeakTuBbl

1. Kucnora consHas

2. Habop Ne 3 BC «lllemoun»
Kanus rugpokcun

Kanbuus rugpokcug

Harpus runpokcuyg

OtnensHO:
['uapoxcu aMMoHUS
I'mapoxcun menn
IMuapoxcun Gapust

3. OkcHuabl METAIIOB:
Oxcup Oapust

Oxcup Kenesa (I1)
Oxcua ATIOMUAHHUS

4. Metansl:

AmoMuHU# (TpaHyIibl)

Xene3o BoccTaHOBII. (ITOPOIIOK)

[uuk (rpanysbl)

XKenezo MeTaueckoe BOCCTAHOBICHHOE BOJOPOIOM

5. Habop Ne 6 C «Opranundeckue BemecTBay
I'excan

I'mroko3a

I'muuepun

dopmanuH

MypaBbpuHas KUCIOTa

Kucnora ykcycHas

OTIensHO:
Hedts
AHUINH

6. Habop Ne 7 C «MuHepanbHble yIOOpEHUS»
AMMoHU# cynbdar

Kannit xnopuctslii

Kapb6amun (MoueBrHA)

Harpuesas cenutpa (HaTpuii a30THOKUCIIBIN )
Cynepdocdat rpanyIMpoBaHHBIH
Tpunarpuiipocdar rpanyIupoBaHHBIHI

OTIensHO:



docdopuTHas Mmyka
Cymnepdocdar npoctoit
Kanuiinas cosb

7. Ha6op Ne 8 C «MoHUTBI»
AHUOHUT
Katunonur

8. Habop 11 C «Comnu 111 1IeMOHCTPAIMOHHBIX OITBITOBY
AMMuak 6e3BOIHBIA

AMMOHUH YTIIEKUCIIBIN

Kaymii yriekucisii

Kanuit yrinekuciasiil Kucibii

Kanuit pochopHOKHCTBIH

Kanbruit pochopHOKHCITBII

Kanbiuit pochopHOKHCITBIN 0THO3aMEIICHHBIN

Harpuii yrinekucnbiit

Hatpwii pochopHokucibiit 12-BoIHBIM

9. Habop Ne 12 BC «Heopranuueckue BemecTsa sk IEMOHCTPAIIMOHHBIX OITBITOB)
Kanuii oauctelit

Kanuii )xene3anctocuHepoucThiii 3-X BOJIHBIN

Kanuit xene3nucTocuHepoaAuCThIi

Kanuit pomanucTseiit

Kanmit 6pomMuCTbIii

Harpuii ceprokucislit

Harpuii yrinekucnbiit

Hatpwuii ¢propuctsrit

Cepa mouoTas

10) Ha6op Ne 13 BC «["anoreHupny
JIntuit XJ0puCTHIN

AMMOHUH XJIOPUCTHIN

bapnii xnopucTsiii

XKeneso xnopHoe 6-BogHOE
Kaymii xnopuctslii

Kanbumii xnopucterit

Marnuit XJIOpUCTBIN

Menpb nByXnopucTas 2-BoHas
Harpuit xsopuctsiii

[nHK XJIOpUCTBIN

OTnenpHO:
Xnopua 6apust
XIIOpUI aTtOMUHUSA

11. Ha6op Ne 14 BC «Cynbdatsl. Cynbdurel. Cynbhuasn
ATIOMMHUI CEPHOKHCIIBII

AMMOHUI CEpHOKUCIIBII

Kenesza cepHokucioe 7-MHU BOJTHOE

Kanuii cepHOKUCIIBIN KUCIbII

Kanuii cepHokucbiii



Kanbpuuii cepHOKHCITBIN 2-BOAHBII
Kynopoc xene3nblit

Kymnopoc Mennbiit

Kynopoc nuHKOBBIH

Maruuii CepHOKUCIIBINA 7-MU BOJIHBIN
Harpuii cepauctsiii

Harpuii cepHOKuUCBIN O€3BOTHBII

12. Habop Ne 16 BC
AJIOMUHUI TPaHyJIUPOBaHHBIN
Kenezo (IIT) okcua

Kene3o kapOOHHMIIEHOE

Mens (I1) okuce

[IvHK TpaHyIMpOBaHHBII

13. Habop Ne 17 C «Hutpats»
AMMOHUM a30THOKUCIIBIN
Bapuit a30THOKUCIIBIN

Kanuit a3oTHOKUCTBIN
Kanpuumii a30THOKHUCIIBIN
Harpwuii a30THOKHCIIBII
Cepebpo a30THOKHCIIOE

14. Habop Ne 18 C «CoeauHeHus Xpomay
AMMOHMS IByXPOMOBOKHCIIBIH.

Kannst 1ByXpOMOBOKHCTBIN

Kanust XxpoMOBOKHUCIIBIN

15. Habop Ne 19 BC «CoenuHeHUsT MapraHIiay
Mapranna 1ByOKHCH
Kanunii MmapraniioBoKucCblIii

16. HabGop Ne 21 BC «Heopranundeckue BemecTBa
Kanpuus okuch

Menp (II) ceprokucnast

Mens (I1) yrinekucnas oCHOBHas

Harpuit yrinexkucislit

Harpuit yrinekucislii Kuciasli

OtnensHO:
LluHK a30THOKUCIBIN
CauHEI a30THOKHCIIBIN,

17. HabGop Ne 22 BC «MHaukatopb»
MeTuIOBBIi OpaHKEBBIN, HHAUKATOP
®denondranenH, MHIAKATOP

18. Marepuaisr:
AKTHBHUPOBaHHBIN YTrOJb

Bazemun

Kanbuus kapOonar (Mpamop, Men)
[Tapadun
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