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IHHOACHUTEJBbHASA 3AIINCKA

Pabouas mporpamma mo xumuu A oOyyarommxcs 8-9 KiIaccoB cocTaBlieHa Ha OCHOBe TpeboBaHWN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
o0pa3zoBaTeNbHON MPOTPaMMbl OCHOBHOTO O0ILEro o0pa3oBaHUs, MpeacTaBleHHbIX B DegepalibHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHAapTe
OCHOBHOro oO0miero o06pa3oBaHusi, ¢ Y4€TOM pacnpeAeNEHHBIX [0 KJaccaM MpoBepsSeMbIX TpeOOBaHMN K pe3yabTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0Opa3oBaHUsS M JIEMEHTOB COJAEP)KaHUS, NMPEICTABICHHBIX B YHHUBEPCATIbHOM Koaudukarope mo
XUMHH, a Takke Ha ocHOBe [IpumepHO# mporpaMMbl BOCHHMTAaHUS OOYYarOMIMXCS MPU IMOJYYEHHH OCHOBHOIO OOIIEro 0O0pa3oBaHUS M C YUETOM
Konnenuun npenogaBanus yd4eOHOTO npeaMera «XHUMHUS» B 00pa3oBaTelbHBIX OopraHu3anusx Poccuiickoit Denepainuu, peaan3yonmxX OCHOBHBIC
o0meobpaszoBarenbHble Tporpammsl (yTB. Pemenunem Komnernn Munnpocsenienust Poccuu, nmporokon ot 03.12.2019 N I1K-48H).

OBILIAS XAPAKTEPUCTHUKA YYEBHOI'O IPEJJMETA «XUMMUSA»

Bxuiag yuebHoro npenmera «XuMus» B JTOCTHKEHHE 1I€Je OCHOBHOIO o0miero odpa3oBaHusi 0OycIOBIEH BO MHOTOM 3HA4€HHEM XUMHUYECKON
HayKH B [IO3HAHWU 3aKOHOB IPUPO/Ibl, B Pa3BUTUU MPOU3BOAUTEIBHBIX CUJI OOIIECTBA U CO3/IaHUU HOBOM 0a3bl MaTEpUaIbHON KYJIBTYPHI.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHuiIa CBOE BIUSHHE Ha BCE 00JACTH YEJIOBEYECKOIO CYILECTBOBAHUS, 3aajla HOBOE
BUJICHUE MMpA, cTaja HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOH KyJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM JKHU3HHM OOILECTBA: 3HAHUE XHMHUHU CILYKUT
OCHOBOH U1 OPMHUPOBAHUSI MUPOBO33PEHUS UEJIOBEKA, €r0 MPEICTABICHUH 0 MaTepUaIbHOM €IMHCTBE MUpPA; BAXKHYIO POJIb UTPAOT (GOpMHUpYEMBbIE
XUMHEH MNpPEJCTABICHUS O B3aUMOIIPEBPAILEHUSAX PHEPrMM M 00 3BOJIIOLUHU BEUIECTB B MPHUPOJE; COBPEMEHHAs XUMUS HaIpaBlieHA Ha peElICHUE
r7100abHBIX MPOOJIEM YCTONYMBOIO pa3BUTHS YEIOBEYECTBA — ChIPHEBOM, SHEPreTUUYECKOHN, MUIEBOW M IKOJOTHYECKOM Oe30macHOCTH, MpolieM
3/IpaBOOXpaHEHHUS.

B ycnoBusax Bo3pacraroliero 3Ha4eHHs XHMHUHM B JKHM3HM OOIIECTBAa CYIIECTBEHHO IOBBICHJIACh POJIb XMMHUYECKOro obOpa3zoBaHus. B miane
COLIMAJIM3aIMU OHO SIBJISIETCS OJTHUM U3 YCIOBHM (POPMUPOBAHUS UHTEIUIEKTA TUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMeHHOMY YeJI0BEKY XMMUYECKHEe 3HaHUS HEOOXOUMBI JIJIsl MPUOOpETeHHs OOLIEKYIbTYPHOTO YPOBHSI, TO3BOJISIOLIETO YBEPEHHO TPYIUTHCS B
COLIMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpPa3HOMW >KM3HM OOIIECTBA, JUIsl OCO3HAHUS BaKHOCTH Pa3yMHOI'O OTHOLIEHHS K CBOEMY 3/10POBBIO U
3I0pPOBBIO JIPYTHX, K OKpYXarolled NpUpOAHON Cpele, Il TPaMOTHOTO IOBEIEHUS IPH MCIOJNB30BAHUM Pa3IMYHBIX MAaTEPHUAJIOB U XUMHUYECKHX
BELIECTB B MIOBCEHEBHOM KU3HU.

Xumuueckoe o0pa3oBaHME B OCHOBHOHM IIKOJIE SIBJsETCS 0a30BBIM 10 OTHOLIEHHIO K CHCTEME O0ILero Xxumuuyeckoro ooOpaszoBanus. IlosTomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO peajlu3yeT MpUCYLIUe OOIIeMY XUMHYECKOMY OOpa30BaHMIO KIIHOYEBBIE LEHHOCTH, KOTOPBIE OTPaXKaroT
rOCyJlapCTBEHHbIE, OOIECTBEHHbIE U WHIAMBHyalbHbIE MOTPEOHOCTH. DTUM ONpEAEsIeTCs CYIHOCTh OO0IIeil cTpaTernu oOydeHusi, BOCHUTAHUS U
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMU YyUeOHOTO MpeaMeTa «XUMHUS.

Wzyuenune mpenmera: 1) cnocoOCTBYeT peai3allid BO3MOXKHOCTEH Al CaMOpa3BUTUS M (POPMUPOBAHUS KYJIbTYphl JHUYHOCTH, €€ oOIed u
(GYHKIIMOHATBPHOW TPaMOTHOCTH; 2) BHOCHUT BKJIAJ B (OPMHUPOBAHUE MBIIUIEHHS M TBOPYECKMX CIIOCOOHOCTEH IMOJPOCTKOB, HABBIKOB UX
CaMOCTOSITENTbHON Y4eOHON J1eSATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIE0BATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B MIOBCEIHEBHON JKU3HU, TaK U B
npodeccnoHanbHOM NeATeNbHOCTH; 3) 3HAKOMUT CO Creuu(UKOW HAy4yHOTO MBILIUICHHUS], 3aKJaJbIBA€T OCHOBBI IL[EJIOCTHOTO B3IVIAJa HAa €IWHCTBO
IPUPOJBI M YENIOBEeKa, SBISETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHMHU €CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH IOAPOCTKOB; 4) CrocoOCTBYyeT
(OpMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K HPHUPOJE, K UYEJIOBEKY, BHOCHUT CBOM BKJIaJ B HKOJOTHYECKOE
o0pa3oBaHMEe HIKOJIHLHUKOB.



Ha3BaHHble HampaBieHHs B OOy4E€HUM XHMMHUM OOECHEUMBAIOTCS CHENM(DUKON colaepKaHMsl HpeaMeTa, KOTOpbIM SBISETCA IeJarorndecku
aJalITHPOBAHHBIM OTPaKEHUEM 0a30BOM HAYKM XMMHUH HA ONPECIEHHOM 3Tane e€ pa3BUTHSL.

Kypc xuMuu 0CHOBHOMH ILIKOJIBI OPUEHTUPOBAH Ha OCBOEHHE 00YYaIOLIMMKCI OCHOB HEOPTaHUUECKOM XUMHM U HEKOTOPBIX MOHATUH U CBEICHUH 00
OTAENBHBIX 00BEKTaX OPraHNYECKON XHUMHUU.

CrpykTypa conepkaHus IpeaMera c(pOpMUpPOBaHA HA OCHOBE CHUCTEMHOrO IMOJAXOAA K ero uydeHuro. CopepikaHHe CKJIAJbIBACTCS U3 CHUCTEMBI
MOHATUH O XMMHYECKOM 3JIEMEHTE M BEUIECTBE M CHCTEMBl NOHATHH O XUMHYECKOW peakiuu. O0e 3TH CHUCTEMBbI CTPYKTYpHO OPTaHU30BAaHBI 110
IIPUHLIMITY II0CIEN0BATENbHOIO Pa3BUTHs 3HAHWM HA OCHOBE TEOPETHUYECKUX IPEICTABICHUN Pa3HOIO ypOBHS: aTOMHO-MOJIEKYJIIPHOTO YYCHMS Kak
OCHOBBI BCEr0 €CTECTBO3HaHMs, ypoBHs Ilepunonnueckoro 3axona [I. M. MenzeneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YYCHHUS O CTPOCHUHU aToOMa U
XMUMUYECKON CBSA3M, MPEJICTABICHUH 00 JIEKTPOIMTUYECKON IMCCOLMALMKM BEIIECTB B pacTBOpax. 1eopeTHuYecKHe 3HaHHUsS paccMaTpUBarOTCS Ha
OCHOBE SMIIMPHUYECKHU IOJYYEHHBIX M OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS IOCIEIOBATENBHO OT OJHOIO YPOBHS K JPYroMmy, BBINOJIHAS (PYHKLIUU
OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB, CTPOSHHSI ¥ BO3MOKHOCTEW MPAKTUIECKOTO MPUMEHEHUS U TTOJyUEHHSI N3Y9aeMbIX BEIECTB.

Takast opranuzanusi coJepXaHHs Kypca CIIOCOOCTBYET NPEACTABICHHUI0 XMMHYECKOM COCTABIIAIOLIEH HAaydHOM KapTUHBI MHUpa B JIOTHKE eé
CHCTEMHOH MpHpoIbl. TeM caMbIM 00ecreunBaeTcsi BO3MOXKHOCTh (DOPMUPOBAHHS y O0YJAIOIIUXCSl [IEHHOCTHOTO OTHOIICHUS! K HAYYHOMY 3HAaHUIO U
METOJIaM IO3HAHUS B HayKe. BaXXHO TakkKe 3aMETUTbh, YTO OCBOCHHME COJEP/KAaHUSA Kypca MPOUCXOAUT C NIPUBJICUEHUEM 3HAHUM U3 PAHEE U3YUYECHHBIX
KypcoB: «Oxpyxatomuit Mup», «buosnorus. 5—7 knaccb» u «Pusnka. 7 Kiacey.

HEJIN U3YYEHUS YYEBHOI'O INTPEJMETA «XUMMUSA»

K HampaBneHHio NEepBOCTENEHHON 3HAYMMOCTH IPH peanu3auuu 00pa3oBaTeNbHBIX (YHKIMHA mpeaMeTra «XUMHS» TPaJULHMOHHO OTHOCST
(dbopmMupoBaHKE 3HAHUI OCHOB XUMHUYECKOH HayKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, PAKTHUECKON JESITEIbHOCTH YeJIOBEKA U KaK OJTHOTO
13 KOMIIOHEHTOB MUPOBOM KYJNbTYpHL. 3a/1a4ya NpeaMeTa COCTOMT B (POPMUPOBAHMH CUCTEMbl XUMHUUECKUX 3HAHUH — Ba)KHEHIIUX (akTOB, MOHATHUH,
3aKOHOB M TEOPETHYECKHX MOJOXEHHUH, JOCTYITHBIX O0OOMIEHHH MHPOBO33PEHYECKOTO XapakTepa, S3bIKa HayKd, 3HAHUH O HAYYHBIX METOHax
M3yUYEHHs BELECTB U XMMUYECKHX Peakluil, a Takke B (GOPMUPOBAHUU U PA3BUTUU YMEHHUH U CIIOCOOOB IEATEIBLHOCTH, CBA3aHHBIX C IIJIAHUPOBAHUEM,
HaOJII0ICHNEM U IPOBEIEHUEM XMMHUYECKOTO SKCIIEPIMEHTA, COOTIOIEHUEM TTPaBUII O€301acHOTO OOPAIIeHHUs C BEIIECTBAMH B IIOBCETHEBHOW YKHU3HHU.

Hapsany ¢ stum nenm u3ydeHus MpeaMera B MpOrpaMMe YTOYHEHbI U CKOPPEKTHPOBAHBI C YYETOM HOBBIX HPUOPUTETOB B CHUCTEME OCHOBHOTO
obuiero oOpazoBanusi. CerogHs B 00pa3oBaHUU 0CO00 3HAYMMOMW NMPU3HAETCS HANPABIEHHOCTh OOYyYEHUS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
¢dopmupoBaHue €€ WHTEIUIeKTa U o0meil KynbTypel. OOyueHHe YMEHHIO YYUTHCS U MPOAOJIKATh CBOE 0Opa3oBaHUE CaMOCTOSATENIBHO CTAHOBHUTCS
OJIHOM M3 BakHEHIINX (QYHKIMI y4eOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM NpH U3Y4YEHUU NpeIMeTa B OCHOBHOH IIIKOJIE JOMUHMpYIOLIee 3HadeHne MPUoOpeIH TaKue 1eH, Kak:

(opMHpOBaHNE HHTEILICKTYAIBHO Pa3BUTON JINYHOCTH, TOTOBOM K CAaMOOOPa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEIIFHOMY IPUHSITHIO PEIICHHH,

CIOCOOHOM a/IanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHUSM KHU3HH;

HaIpaBJICHHOCTh O0YYCHHUS HA CHCTEMAaTHIECKOE MPHOOIIECHNE YIaIXCsl K CAMOCTOSTEIIEHO MTO3HABATEIBHON eI TeTHHOCTH, HAYYHBIM METOaM

MO3HaHUs, POPMUPYIOIIUM MOTUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XMUMUHU;

obecrieueHne yCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO 00YUYAIOIIMMHUCS OTIBITa Pa3HOOOPa3HOM JAESITEILHOCTH, TO3HAHUS U CAMOTIO3HAHUS,

KJIFOUEBBIX HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIHI), UMEIOIINX YHHUBEPCAIbHOE 3HAUEHHUE JUTSl Pa3IMYHbIX BUAOB JEATEIbHOCTH;

dopmupoBaHUEe YMEHHI OOBSICHATH M OIICHUBATH SIBIICHUS OKPY)KAFOIIETO MUPa Ha OCHOBAaHWY 3HAHUHN ¥ OTIBITA, TOJTYYCHHBIX TIPH H3YYCHUU

XUMHUU;



(dopmMHpoBaHUE Yy 00Y4aIOLINXCS TYMAHUCTHUECKUX OTHOIIEHUH, TOHUMAaHUS LIEHHOCTH XUMHYECKUX 3HAHUH NSl BBIPAOOTKU 3KOJIOTMUECKU
11e51eco00pa3HOro MOBEACHHUS B OBITY U TPYIOBOU ACATEIBHOCTH B IIEIISIX COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHON CpEIbl;
pa3BUTHE MOTUBALMM K 00y4EHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHUIO HA OCHOBE YCBOEHHUS O0III€YeIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NPOGIIIS U HANIPABICHHOCTH AajbHEHIIero 00yueHusl.

MECTO YUYEBHOTI' O IIPEJIMETA «XUMUS» B YHEBHOM IIVIAHE

B cucreme obmiero oOpa3oBaHus «XUMHS» TpHU3HAHA 00SA3aTEIbHBIM YYEOHBIM MPEIMETOM, KOTOPBIH BXOJUT B COCTaB IMPEIMETHOW o0nacTu
«EcTecTBeHHO-HAYYHBIC ITPEIMETHI.
Y4eOHbIM IJIaHOM Ha €€ u3ydyeHue oTBeeHO 136 yueOHBIX 4acoB — 10 2 4. B HEJCNIO B 8 M 9 KilaccaX COOTBETCTBEHHO.

COJEP)KAHUE YYEBHOI'O ITIPEJJMETA

8 KJIACC

IlepBoHayajibHBIEe XMMHYECKHE TOHATHS

[Tpenmer xumun. Pons xumuu B :xu3HU denoBeka. Tena u BenectBa. dusndeckue cBONCTBA BEECTB. ATperatHoe cocrtosiue Bemects. [lonstue o
METOJIaX MO3HaHUs B XMMUU. XUMUS B cucTeMe Hayk. UucThle BemecTBa U cMecu. CriocoObl pa3ziesieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3J1EMEHTBI. CUMBOJIBI XUMHUYECKUX 3IEMEHTOB. [IpoCThIe U c10KHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumnueckas Gopmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JI€MEHTOB. 3aKOH TOCTOSHCTBA CcOcTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHAsi mMacca.
OTtHOcuTeNnbHAS MOJIEKYJISIPHAsA Macca. MaccoBasi 10J1s1 XMMUYECKOIO 2JIEMEHTA B COEJUHEHHH.

Oduznyeckue M XUMUYECKHE SIBICHHA. XUMHUYECKas peaklus U e€ NpHU3HAKU. 3aKOH COXPAHEHMsSI MacChl BEIIECTB. XUMHYECKHE YPABHEHMS.
Knaccugukaius XuMiUuecKux peakiuuii (coeTuHeH s, pa3IoKeH s, 3aMeIeHus, 0OMeHa).

XVMHYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKOM MOCY/0H, ¢ MpaBuiIaMy paboThl B JabopaTopuu U NpuéMaMu oOpalieHust ¢ 1a00paTopHbIM
000pyZ0BaHUEM; U3YUYE€HHE U ONucaHHe (U3NYECKHUX CBOMCTB 00pa3ll0B HEOPraHWYECKHX BEIECTB; HAOMIOJeHHE (U3MYECKUX (ILIaBICHHE BOCKA,
TasHUE JIbJla, paCTUpPAaHUE caxapa B CTYIKE, KUIIEHHWE M KOHIEHCALUsS BOJbI) U XMMHUUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE MEIHOI MPOBOJOKH,
B3aUMOJICHCTBHE MeJa C KUCJIOTON) SIBJICHUH, HaONIOJEHHWE M ONUCAaHHE NPU3HAKOB NPOTEKAHUsS XUMMUYECKUX peakiuil (pas3iokeHue caxapa,
B3aUMOJICHICTBHE CEPHOM KHUCIIOTHI ¢ XJIOpUIOM Oapusi, paznoxkeHue rugapokcuna meau(ll) mpu HarpeBanuu, B3auMOJIEHCTBHE XKelie3a ¢ pacTBOPOM
comu meau(Il)); mzyuenue crnocoboB pas3zeneHus cMecei (C MOMOINBI0 MarHuTta, (WIbTPOBAaHHE, BbIMAPUBAHME, AUCTHILIALUSA, XpoMaTorpadus),
MIPOBEJICHUE OYMCTKH MMOBApEHHOM COJM; HAOJIO/IEHUE U ONMMCAHUE PE3YyIbTaTOB IPOBEJACHUS ONBITA, MIUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUs! MacChl,
CO3JIaHHe MoJIeNIel MOJIEKYI (IIapOCTEePKHEBBIX).

BaskHeiilue npeacTaBuTe I HEOPraHUYECKHUX BelIECTB

Boznyx — cmech razos. CocraB Bo3ayxa. Kuciopog — anemMeHT M mpoctoe BemiecTBO. HaxoxaeHue kuciopona B NpHupone, (pu3ndeckue u
XUMHUYecKHe cBoicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kucinopoaa. CriocoObl MoJIydeHus: KUCI0poaa B 1JaOOpaTOPUH U MPOMBILIUIEHHOCTH.
Kpyrosopot kuciopozaa B npupoze. O30H — aJjIOTponHas MOIUPHUKALMS KUCIOPOAA.

TemoBoit 3pPexT XUMHUYECKOW peakluu, TePMOXUMHUYECKHUE YypaBHEHUS, DK30- U DHJIOTEpPMUYECKHE peakuud. TOIiauBO: yroib M METaH.
3arps3HeHue Bo3/lyXa, yCUJIeHHe TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO CIOSI.



Bopopon — snemeHT u mpocroe BemiecTBo. HaxoxaeHue Bojopoja B Mpupoje, (pusnueckre U XMMHUYECKHe CBOMCTBA, MPUMEHEHHE, CIOCOObI
nosydeHusi. Kuciorsl u coun.

KomuyectBo BemectBa. Moiabs. MomsipHas Macca. 3akoH ABoraapo. MossipHbli 00bEM ra3oB. PacuéTel mo XUMHUYECKUM YPaBHEHHSIM.

®dusnueckue cpolicTBa BOAbl. Bonma kak pactBoputesb. PacTBopbl. HachlllleHHbIE M HEHACBHILICHHBIE PAacTBOpPBL. PacTBOpUMOCTH BELIECTB B
BoJZie.MaccoBas 710Ji BelIeCTBa B pacTBOpe. XMMHUUECKHE CBOMCTBA BOJbl. OcHOBaHuUA. Poib pacTBOpOB B IIPUPOJIE U B KU3HHU uenoBeka. Kpyrosopor
BOJIbI B IIPUpO/JIE. 3arpsi3HEHUE IPUPOAHBIX BoA. OXpaHa U 0YMCTKa IPUPOAHBIX BOJL.

Knaccudukanus Heopranmdeckux coemunHenuil. Oxcunpl. Knaccudukamus okcuaoB: coneodpasyromie (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIE) U
HecoseoOpasyrone. HomeHkinatypa OKCHIOB (MEXIyHApOJHas M TpuBHaibHas). Du3MuecKMe M XMMUYECKHE CBOiicTBa OkcuaoB. [lomyuenue
OKCHUJIOB.

OcHoBanus. Knaccudukanus ocHOBaHMM: IIENOYM U HEpPACTBOpPHMbBIE OCHOBaHMs. HoMeHKaTypa OCHOBaHUN (MEXIAyHapoAHAas U TPUBHAIIbHASA).
OuU3NYECKUE U XMMUYECKUE CBOMCTBA OCHOBaHMM. [lonyueHne ocHOBaHMiA.

Kucnotel. Knaccudukanusa kucnor. HoMmenknatypa KUcioT (MexXayHapoAHAas U TpuBHUaibHAas). PU3NYecKue U XMMUYECKUE CBOWCTBA KUCIOT. P
aktuBHOCTH MeTasuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa coneit (MexayHapoHas 1 TpuBuanbHas). Gusndeckue u XuMuueckue cBoiicTa coneid. [lomyuenue coneil.

I'eneTndeckas cBs3b MEKIy KJIACCAMU HEOPIaHMYECKUX COCIUHEHUN.

XUMHUYECKUH IKCIIEPUMEHT: KaUeCTBEHHOE ONpE/IEICHNUEe COJEpKaHUsI KUCIOPOJa B BO3/lyXe; MOJMyueHue, CoOOMpaHue, paclo3HaBaHUE U H3yUeHHe
CBOMCTB KHCJIOpOJa; HAOJIOACHUE B3aUMOJICHCTBUS BEIIECTB C KHUCIOPOJIOM M YCIOBHUS BO3HUKHOBEHHS M TpEKpalleHus TopeHus (1oxapa);
O3HaKOMIIeHHE ¢ 00pa3liaMu OKCHIOB M OMHMCAHUE MX CBOWCTB; MOJYy4YeHHE, coOMpaHHe, paclio3HaBaHUE M M3y4eHHE CBOMCTB BOAOPOJa (TOpeHUE);
B3anMoJIeiicTBie Bojopona ¢ okcuiaoM Mmeau(Il) (BO3MOKHO HCITOJIB30BaHHE BUICOMATEPHATIOB); HAOJIOJCHUE OOPA3IOB BEUIECTB KOJUYECCTBOM
1 Monb; nuccienoBaHre 0COOEHHOCTEH pacTBOPEHMs BELIECTB C Pa3IMYHON pacTBOPUMOCTBIO; IPUTOTOBICHUE PACTBOPOB C OMpeAeIEHHON MaccoBOM
J0JIell pacTBOPEHHOIO BEIECTBA; B3aWMOJAEWCTBHE BOJABI C MeTallaMd (HaTpueM M KajibliieM) (BO3MOXKHO HCIOJb30BaHUE BHAEOMATEPUANIOB);
OIpeJieIeHUe PacTBOPOB KHCIOT M IIEJI0Yel C MOMOIIBI0 MHAWKATOPOB; MCCIEI0BaHHE 00pa3lloB HEOPraHWYECKUX BEILECTB PA3IUYHBIX KIIACCOB;
Ha0JII0/IeHUEe U3MEHEHUSI OKPACKW WHJMKATOPOB B PACTBOpAX KUCIOT M Ierouel; n3ydeHue B3aumoaencteus okcunaa meau(ll) ¢ pacrBopom cepHoit
KHUCJIOTBI, KUCJIOT ¢ METaJUIaMH, PEAaKIIUi HEUTpaIU3aliu; OJIYy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOT0 MEeTajljla PYrUM U3 pacTBOpa
COJIN; pEUICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaykHelIne KJ1acChl HEOPraHUYECKNUX COECITMHEHUI.

IHepuoguuecknii 3akoH u Ilepmoanyeckas cucrema xummuuyeckux 3j1eMeHToB JI. U. MenpaeneeBa. CtpoeHune aTroMOB. XUMHYECKAsl CBSA3b.
OKHCIMTEIBHO-BOCCTAHOBUTE/IbHbIE PEAKIIUH

[TepBble MOMBITKY KIACCU(DUKALINYA XUMUYECKHUX AJIEeMEHTOB. [IoHATHE 0 TpynmaxX CXOAHBIX JIEMEHTOB (IEIOYHbIE U MIETOYHO3EMENbHBIE METAIITHI,
raJloreHbl, UHEPTHBIE Ia3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTepHbIE OKCU/IBI U THIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ileprognueckas cucrema xumudeckux snnemeHToB [I. V1. MenneneeBa. KopoTkonepuoanas u ATMHHONEPUOIHAS (HOPMBI
[Tepnonnueckoit cucreMbl xumudeckux snemeHToB J[. M. MenneneeBa. Ileproasl n rpynnel. @U3NYEeCKUl CMBICT TOPSAJIKOBOTO HOMEpa, HOMEpPOB
MEepPUO/Ia U TPYNIIBI JIEMEHTA.

Crtpoenue atomoB. CocTtaB aToMHBIX siziep. M3oTomnbl. DnekTponbl. CTpoeHHE AJIEKTPOHHBIX 000JI04€K aTOMOB NEPBbIX 20 XMMUYECKUX 3JIEMEHTOB
[Tepuonnueckoit cucremsl [[. 1. MenaeneeBa. XapakTepucTHUKa XMMHUYECKOIO dJIEMEHTa IO €ro mnojoxeHuro B Ilepuomnmueckoit cucreme /[I. M.
Menneneesna.



3aKOHOMEPHOCTU MU3MEHEHHUs paJiiyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAINIMYECKHUX CBOMCTB IO IpyNIIaM M MEPUOJAM.
3nauenue [lepuoamueckoro 3akona u Ilepmoanueckoid CUCTEMbl XMMHYECKUX 3JIEMEHTOB IS pa3BUTHsl Hayku W npaktuku. . . MengeneeB —
YUEHBIN U TPAKJAHUH.

Xumnueckas cBa3b. KoBaneHnTHas (MoJisipHasi U HETIOJSIPHAs) CBSA3b. DJIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX AJIeMEHTOB. VIOHHas CBSI3b.

Crenensb okucinenus. OKUCIUTENbHO-BOCCTAHOBUTEINbHBIE peakuu. [Ipouecchl OKuCIeHus: U BOCCTaHOBJIEHHS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XVUMUYECKUH IKCIIEPUMEHT: U3ydeHHEe 00pa3IOB BEIIESCTB METAUIOB M HEMETAJUIOB; B3aUMOJICHCTBHE THIPOKCH/IA IUHKA C PACTBOPAMHU KUCJIOT U
miesioueli; MpPOBEICHHE OIMBITOB, WJUIIOCTPUPYIOUIMX IPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (FOpeHHe, pPeakiUH pa3ioxKeHHUs,
COCMHCHHS).

MexnpeaMeTHbIe CBSI3H

Peanuzanus MeXIpeIMeTHBIX CBSI3eH NMPU M3YYEHUU XMMUU B 8 Kilacce OCYILIECTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATHUH, TaK U MOHATUH, SBIISIFOIIUXCS CACTEMHBIMU JIJIS OTJICIbHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO01ure ecTecCTBEHHO-HAYYHbIC TOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAJIU3, CUHTE3, KllacCU(pUKaLKs, TEPUOAUYHOCTD, HaOII0IeHNE,
SKCIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

®du3nka: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKUI 3apsj, BEIIECTBO,
TeJ0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, a3, GU3MUECKUE BEIMUNHBI, SIMHUIIBI H3MEPEHUS, KOCMOC, TUIaHETHI, 3BE3/161, COJTHIIE.

buomnorus: poTocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TIOPOIBI, ITOJIC3HBIE HCKOITAEMEBIE, TOTUINBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYECKasi peaKust

[Tepuoanueckuit 3axoH. I[lepuoguueckas cucrema xumuueckux smeMeHToB [. . MenpaeneeBa. CtpoeHrne aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX NEPUOMAOB, Kallus, KaJbLUd M UX COEAMHEHHH B COOTBETCTBUU C TIOJOKEHUEM DIIEMEHTOB B
[Iepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BUIbl XMMHUYECKON CBSI3U. THIIBI KPUCTAJUNIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOU
PEIETKY 1 BUJIa XUMUYECKOH CBS3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BELIECTB (MEXIyHApoaHas U TpUBHANIbHAsI). XMMUYECKHE CBOMCTBA BELIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIacCaM HEOPTraHWYECKUX COECIMHEHHM, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccugukanus XMMHYECKMX peaklMidl MO pa3iuyHbBIM MpU3HAKaM (IO YMCIYy M COCTAaBYy YUYacTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY
3¢ (deKTy, 10 U3MEHEHHIO CTETeHEeW OKHUCICHHS] XUMUYECKUX 3JIEMEHTOB, [0 OOpPaTUMOCTH, 110 YYacTHIO KaTajau3aTopa). DK30- U 3HJIOTEPMUYECKHE
peaxkuuu, TEpMOXUMUYECKUE YPABHEHHUS.

[TonsiTue o ckopoctu xumuueckodl peakiuu. [loHsTHe 00 0OpaTUMBIX UM HEOOPATUMBIX XMMHUYECKHX peakuusax. [loHsATHe O TOMOTeHHBIX M
TeTEPOreHHBIX peakuusx. [lonsaTue o xumMuueckoMm paBHOBeCUHU. DAKTOPBHI, BIUAIOIINAE HA CKOPOCTh XMMUYECKOM PEAKIUU U MOJIOKEHUE XUMUYECKOT0
paBHOBECHS.

OKHUCIUTENIBHO-BOCCTAHOBUTENBHBIE PEAKLUHU, AJIEKTPOHHBIH OallaHC OKHCIUTENbHO-BOCCTAHOBUTENBbHOW peakuuu. CocTaBieHHe YpaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIMI C HCIOIb30BAHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIMALMM. OJNEKTPOIUTHI M HE- JJIEKTPOJHUTH.. KaTHOHBI, aHMOHBI. MexaHu3M AMCCOIMAlMM BEHIECTB C
Pa3NUYHBIMH BHJIAMH XUMUYECKOH cBsi3u. CreneHp auccoruanni. CHIbHBIE U CIa0ble 3JIEKTPOIUTHI.

Peakuuu moHHoro oomeHna. YClIOBUSI MPOTEKaHUS PEakMii HOHHOTO OOMEHa, MOJHbIE U COKpalIEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAHUI M COJIEH B CBETE MPECTABICHUNA 00 3JIEKTPOIUTUYECKON Aucconnanuy. KauecTBeHHbIe peakiuy Ha HoHbL. [loHsTHE O THApOIH3Ee
COJIEH.

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMJIGHHE C MOJEISIMU KPUCTAJUIMYECKUX PEMIETOK HEOPraHWYECKHX BEIIECTB — METAUIOB M HEMETaJlJIOB
(rpaduTa u anMasa), CIOKHBIX BEIIECTB (XJIOPHIa HATPHsI); UCCIEA0BAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakIK OT BO3JIEHCTBUS Pa3InUHbIX
(akTOpOB; UCCIEIOBAaHHUE IEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIIECca AUCCOIMALMU KUCIIOT, MIeJI04Yel 1 coliei (BO3MOKHO HMCIOIb30BAHUE
BUJICOMATEPHAJIOB); MPOBEJIEHUE OMBITOB, WUTIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUsl peakluid MOHHOTO oOMeHa (0O0pa3oBaHME OcCajKa, BBbIJCICHUE
raza, oOpazoBaHUE BOJIbl); OINbBITOB, WJUIIOCTPUPYIOIIMX HPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (FOpeHHe, pPeakiuu pa3ioKeHHs,
COEIMHEHUS ); PacliO3HaBaHNE HEOPTAaHMYECKHUX BEIIECTB C IOMOIIBIO0 KAYeCTBEHHBIX PEAKINI Ha MOHBI; peIIeHHE SKCIIEPUMEHTAIbHBIX 3a1a4.

HemeTa/uibl 4 MX cOeTUHEHUSA

OOmast xapakTepucThka ragoreHoB. OcoOEHHOCTH CTPOSHHsI aTOMOB, XapakTepHbIe cTeneHu OKucieHus. CTpoeHne W (HU3MUECKHe CBOICTBa
MPOCTBIX BEIIECTB — TallOTeHOB. XHWMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa (B3aMMOJAEWCTBHE C MeETaUlaMH, HEMETaJUIaMHU, IeJI0YaMHu).
XnopoBonopon. ConsiHass KUCIOTa, XUMUYECKHE CBOICTBA, MONydeHUe, mpuMeHeHne. JleificTBue Xiopa M XJIOpOBOJOPOJa Ha OPraHM3M YeJOBEKa.
Baxkneiimme xJ10pu/ibl U UX HaXOXKIACHHUE B IPUPOJE.

OO0mmas xapaktepucTuka 31eMeHTOB VIA-rpymmbel. OcOOEHHOCTH CTPOSHUS aTOMOB, XapPAKTEPHBIC CTEIICHU OKHCIICHUSI.

Crtpoenue u (usnyueckue CBOHMCTBA MPOCTBHIX BEIIECTB — KHUCIOPOJA U Cepbl. AJIOTPONHbIE MOAUGUKALIMKA KHUCIOPOAa U Cepbl. XUMUYECKUE
cBoricTBa cepbl. CepoBOIOpO, CTpOCHUE, (DU3NYECKHEe M XMMUYEeCKHe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENIN KHUCIOTHBIX OKcuIoB. CepHas
KHCJIO0Ta, (pu3nueckrue U XMMHUYECKHe CBOICTBa (00IIMe Kak MpeJCTaBUTENs Kiacca KUCIOT U cnenuduyeckre). XUMUYECKHE PEaKIMH, JIexale B
OCHOBE IPOMBIIIJIEHHOT'O crioco0a mojydyeHus: cepHol KuciotThbl. [Ipumenenue. Coiu cepHOM KHUCIOTHI, KAUECTBEHHAs peaklus Ha CyJb(aT-HOH.
Haxoxnenue cepbl U €€ COEOIUHEHHUH B NpUpPOE. XUMHUECKOE 3arps3HEHHE OKPYXKAIOLIEH cpeibl COCTUHEHUSMHU Cepbl (KUCIOTHBIE TOKIM,
3arpsi3HEHUE BO3/yXa U BOJAOEMOB), CIOCOOBI €T0 MPEI0TBPAIICHHS.

OO11ast XapakTepUCcTHKa 371eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENIEHH OKUCIICHHUSL.

A30T, pacripocTpaHeHHE B IPUPOJIE, (pr3muecKkue u XMMHYecKre cBoiicTBa. KpyroBopor azota B npupoe. AMMHUAK, ero pU3NIecKrue ¥ XUMHY ECKHe
CBOHCTBa, MojyyeHHe U mpumeHeHune. Coiau aMMOHUs, UX (U3UYECKHE M XUMHUYECKHE CBOICTBa, mpuMmeHeHHe. KauecTBeHHass peakius Ha HOHBI
aMMOHUs. A30THasi KUCJIOTa, €€ MojydyeHne, Pu3nyeckrue U XUMUYECKHE CBOMCTBA (00IIME KaK MPEJACTaBUTENS KJlacca KUCIOT U Crenu(UIecKue).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHHUS B Kaue€CTBE MUHEPAIbHBIX YA0OpeHH. XUMHUYecKoe 3arps3HEeHNe OKPYKaIOUIeH cpeabl COeIMHEHUSIMU
a30Ta (KUCIOTHBIC JI0XK/IH, 3arPS3HEHUE BO3TyXa, TOYBBI U BOJOEMOB).

®ocdop, amnorponusie Mmogudukanuu Gochopa, pusndeckue u xummuueckue cBoiictBa. Okeup dhocdopa(V) u docdopHas kucnora, punvecKue u
XUMHAYECKHE CBOWCTBA, MoirydeHne. Mcmonp3oBanue hocdaroB B KaueCTBe MUHEPAITBHBIX YIOOPEHHA.

OOmas xapakrepucTika 31eMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIICHHUS.

Yraepon, amnoTponHbie MOIU(GUKAINH, PACTIPOCTPaHEHHE B IPUPOJE, PU3NIECKHE U XUMHUYECKHE CBOHCTBA. AncopOrms. KpyroBopor yriaepona B
npupoje. OKCHbl yriaepoaa, ux Gu3n4eckue U XUMHUECKUe CBOWCTBA, AEWCTBUE HA )KHMBBIE OPraHU3MBI, OJIyYeHHE U TPUMEHEHUE. DKOIOTHYEeCKHe
po0ieMbl, cBA3aHHbIE ¢ OKcuioM yriaepoaa(IV); runoresa rmo0anbHOro MOTEIUIEHUS KIUMaTa; NapHUKOBBIM AQ¢deKT. YroapHas KUCIOTa U €€ COoJy,



ux (U3NYECKuEe M XMMHUYECKHE CBOMCTBA, MOJy4YeHHE W mMpuMeHeHue. KadecTBeHHas peakumsi Ha KapOoHaT-wOHBI. Vcnonb3oBaHue KapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH U CEIbCKOM XO3SHUCTBE.

[TepBoHavanbHBIE TOHATHS 00 OPraHWYECKHX BEIIECTBaX KaK O COCAWHEHUSX yriepona (MeTaH, dTaH, ITWICH, alleTUJICH, 3TAaHOJ, TIUIEPHH,
yKCycHas kucnora). X coctaB m xumudeckoe crpoeHue. [IoHsATHE 0 OMOIOTHYECKH BaKHBIX BEIIECTBAX: XKUPAX, OCNIKaxX, yriaeBoIaX — U UX POJIH B
JKW3HU YesloBeKka. MaTepuaabHOE €IMHCTBO OPraHMYE€CKUX U HEOPTraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usznueckne m XMMHUYECKHUE CBOWCTBA, MONydeHHE U npuMmeHeHne. CoennHeHUs KpeMHHs B mpupoje. O0mue npeacTaBieHus o0
okcune kpemHusA(IV) u kpemauneBoit kucinore. CUITUKATBl, X HCIIOIB30BaHUE B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH. BaxkHelmme cTpouTe/bHbIC
MaTepuabl: KepaMHKa, CTEKJIO, IIEMEHT, OETOH, kene300eToH. [Ipobaempl 6e301acHOr0 UCTIOIB30BAHUSI CTPOUTEIHHBIX MAaTEPUAIOB B MOBCEIHEBHON
JKU3HH.

XUMHYECKUH SKCIICPUMEHT: U3yYeHHE 00pa3IioB HEOPTraHWYECKHUX BEIIECTB, CBOMCTB COJSTHOW KHCIIOTHI; IPOBEJACHUE KAaUYECTBEHHBIX PEaKIMid Ha
XJIOPUJI-MOHBI U HAOJIO/ICHUE MPU3HAKOB WX MPOTEKAHMSI, ONBITHI, OTPaXaroIue (PU3NISCKUe U XUMUYCCKUE CBOWCTBA TAJIOTEHOB M UX COCAMHCHUU
(BO3MOXXHO HCITOJIb30BAaHHUE BHICOMATEPHAIIOB); O3HAKOMJICHHE C 0Opas3liaMu XJIOpUIOB (TaJOTrCHHJIOB); O3HAKOMJIEHHE C OOpas3IiaMu cepbl H &
COCTMHEHUSAMH (BO3MOXKHO HCITOJIb30BAHHE BUACOMATCPUAIIOB); HAOIIOACHHUE TpoIllecca OOyriMBaHUsS caxapa IOJ| JEeHCTBHEM KOHIICHTPUPOBAHHON
CEpHOI KHUCIOTBI; WM3YYeHHE XHMHUYECKHX CBOWMCTB pa30aBIICHHON CEpHOM KHCIOTHI, MPOBEACHHWE KaueCTBEHHOW peakuuu Ha cyinb(ar-uoH u
HaOJIoIeHNe TpU3HaKa e€ MPOTeKaHMs; O3HAKOMJICHHE ¢ (PM3NYECKUMHU CBOWCTBAMH a30Ta, (hocdopa M UX COCTUHEHUH (BO3ZMOKHO MCIOJIH30BAHHE
BUJICOMaTEpHalioB), oOpa3laMu a30THBIX U (PochHOpHBIX yHOOpeHHil; MoixydeHue, cOOMpaHHe, paclo3HaBaHHWE M H3YYCHHE CBOICTB aMMHUAKa,
MIPOBEJICHUE KAUYECTBCHHBIX PEAKIil HA MOH aMMOHWMS U (pochaT-uoH M U3yYCHHE MPU3HAKOB UX MPOTCKAHUS, B3aUMOCHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTHI C MeAbl0 (BO3MOJKHO HCIOJB30BAaHUE BUICOMATEPHUATIOB); M3yUYEHUE MOJIENeN KPHUCTAJUIMYECKMX pEeImETOK anmasza, rpadura,
dyepeHa; 03HAKOMIICHHE C IMPOIIECCOM aJICOPOIMN PACTBOPEHHBIX BEIICCTB AaKTHBHPOBAHHBIM YIVIEM W YCTPOWCTBOM MPOTHBOTasa; IMOJIyYCHHE,
coOupaHue, pacrio3HaBaHHe U W3YYEHHE CBOWCTB YIIIEKHCIIOTO Ta3a; MPOBEIECHUE KaueCTBEHHBIX PEaKkIuil Ha KapOOHAT- U CHJIMKAT-UOHBI U U3yUCHHE
MPU3HAKOB WX TMPOTEKAHUs; O3HAKOMJICHHE C NPOJYKIMEH CHUIIMKATHOW MPOMBIIUICHHOCTH, pEIICHHE JKCIEPUMEHTAIbHBIX 3aJad 10 TeMe
«BaxxHeHme HeMeTallIbl M UX COSIUHEHHUS.

MeTaJ/ibl M MX COeTUHEHH S

OO0mmas xapakTepucTUKa XUMHYECKHUX 2JIEMEHTOB — METAIIJIOB Ha OCHOBAaHUM UX MOoxeHus B [leproanueckoil crucreMe XMMUYECKUX SJIEMEHTOB
J. . MenneneeBa u crpoeHus aromoB. CrpoeHue MeTtamaoB. Meramindyeckas CBA3b M METaVIMYecKass KpPUCTAJUIMUECKas pemiérka.
DNEKTPOXUMHUECKUNA psifl HApsDKEHU MeTamoB. Ousnueckue U XUMHUYECKUe CBOMCTBAa MeTauioB. O01mue crnocoOb! nmonydeHust MetamuioB. [lonsaTue
0 KOpPpPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI UX OT Koppo3uu. CruiaBbl (cTajib, YyTryH, JIOPAIIOMUHHUNA, OpOH3a) U UX MPUMEHEHHE B ObITY U
MIPOMBILIIIEHHOCTH.

[llenounbie MeTamibl: nojioxkeHue B llepuoanyeckor cucreme xumuueckux sneMeHToB [[. . MenpaeneeBa; cTpoeHue MX aTOMOB; HaXOXKJICHHE B
npupoje. Pu3nueckue 1 XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kaius). OKCUIbl M TUAPOKCUBI HATpUs U Kanud. [IpuMeHeHune menoYHbIX
METaJIJIOB M UX COEeTUHEHUN.

IIlenoyHO3eMENBHBIE METAJIBI MAaTHUM M KaJIbLIWM: TIOJI0)KeHHE B [lepuoauyeckoil cucreme xumuueckux 3iemeHToB 1. M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXJeHHUE B Ipupojie. Pu3ndueckre 1 XMMUIECKHE CBOMCTBA MarHus U KaJbIHsl. BaxxHen e coeMHeHNS KambIns (OKCHT, THAP OKCHUI,
comu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUSI.

Amomunuit: onoxkenne B [lepuogmdeckoit cucreme xumuueckux anemeHToB [I. M. MennmeneeBa; cTpoeHHE aToMa; HAaxXOXKJICHHWE B TPHUPOJIE.
duznyeckue U XUMHUYECKHE CBOMCTBA amOMUHUSA. AMGBOTEpHBIE CBOICTBA OKCH/IA M TUAPOKCUIA aTIOMUHUS.



Kenezo: nonoxenne B Ilepuomnueckoit cucteMe xumuueckux siemeHTOB /[l. 1. MenaeneeBa; cTpoeHHe aroMa; HAaXOXICHHE B MPHUPOJE.
dusnueckre 1 XMMUUYECKHe CBOMCTBA xkerne3a. Oxcuasl, ruapokcuabl U conu xeneza(ll) u sxenesza(Ill), ux cocras, cBOMCTBA U MOTyUYEHUE.

XUMHUECKUH HKCIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMy METaJUIOB U CIUIABOB, X (PM3NYECKMMHU CBOMCTBAMH; U3yYCHHE PE3YyJIbTATOB KOPPO3UU
METaJUIOB (BO3MOXKHO HCIOJIB30BAHUE BHJICOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJEHCTBHS OKCHJA KaIbLUS M HATPUS C BOJOW (BO3MOXKHO
HCIOJIb30BaHUE BUIEOMATEPUANIOB); MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI; IpoIlecca TOPEHUs jkKejle3a B KUCIOpoje (BO3MOXKHO MCIIOJIb30BaHHE
BUJ/ICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHUS KAa4eCTBEHHBIX pPEaKIMii HAa WMOHBI (MarHus, KalbllMs, aIIOMUHMA, 1uHKa, xene3a(ll) m xenesza(lll),
menu(ll)); HaOmroneHwe M OmMcaHUEe IMPOLIECCOB OKpAIIMBAaHUS IUIAMEHM MOHAMU HATpus, Kalusd M Kajublus (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB T'MAPOKCHIA ATTFOMUHHS U TUAPOKCH/IA [IMHKA; PEIICHUE HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«BakHelme MeTauibl U UX COCIUHECHUSI.

XuMHS 4 OKpY:KaLIas cpeaa

HoBele marepuanbl u TexHosioruu. BemectBa U martepuanbl B OBCEJHEBHOM >KM3HM YeJOBEKa. XUMUS U 310poBbe. be3omacHoe ucnosbp30BaHue
BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. [lepBas momomip Nmpu XMMHYECKMX OXKorax M oTpaBiieHHsX. OCHOBBI 3KOJOIMUECKOW I'pPaMOTHOCTH.
XHUMHYECKOE 3arpsi3HEHNE OKpY:Karollel cpenibl (peaenbHas gonycruMas konueHTpauus semects — [1/1K). Ponp xumuu B perieHnn sK0I0ruueckux
poOJeM.

[IpupoaHble HICTOYHUKH YTIIEBOAOPOIOB (yroJib, IPUPOIHBIN ra3, HEPTh), IPOAYKTHI UX NEpepabOTKH, UX POJb B OBITY U IPOMBIIUIEHHOCTH.

XUMHUECKUH 3KCIIEPUMEHT: U3ydYeHUEe 00pa3l0B MAaTEpUAIOB (CTEKIIO, CIUIaBbl METAJLIOB, IIOJIMMEPHbIE MaTepHAaIbl).

Me:xknpeameTHble CBSI3U

Peanuzanus MexnpeaMETHBIX CBsA3ed NMPU W3YUYEHUHM XMMHUU B 9 Kilacce OCYILECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HayYHbIX
MOHSTHUM, TaK U NOHSTUHN, SBJSIOIINXCSA CUCTEMHBIMU AJIs1 OT/IEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOr'0 LIMKJIA. Peanusanus MeXIpeIMETHBIX CBs3eH
IpU U3y4eHUH XUMHUH B 9 Kilacce OCYILIECTBISETCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK M MOHATHUI, SBISIOMINXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MOHATHS: HayyHbIH (aKT, THIIOTE3a, 3aKOH, TEOPUs, aHAJIU3, CHHTE3, KIacCU(UKAIMs, TEPUOANIHOCTb, HAOII0ACHNUE,
AKCIIEPUMEHT, MOJIEIMPOBAHHE, U3MEPEHUE, MOJIEIIb, IBJICHHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTUS, MaTepHaIIbI.

®usnka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJINJ, U30TOIBI, PAJUOAKTUBHOCTD, MOJIEKYJIA, YNEKTPUUYECKUN 3apsijl, IPOBOIHUKH,
MOJIYIPOBOJIHUKH, JUAJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, Tel0, O0BEM, arperaTHOE COCTOSHUE BEIIECTBA, TIa3, pPacTBOpP, PAaCTBOPUMOCT,
KpHUCTaJNIN4ecKasl peléTka, CrjiaBbl, PU3NUECKUE BETUUYNHBI, €IMHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bl, COJHIIE.

buonorus: porocunres, qpixanue, 6nochepa, SKocucTeMa, MUHEPAIBHBIE Y100pEHUS, MUKPO3JIEMEHTbI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbL, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMBbIE, TOTNINBO, BOJHBIE PECYPCHI.




ININIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDI

N3yuenne xuMun B 8-9 Kiiacce HaIpaBJICHO HA JOCTH)KECHHE 00yJaIOIMMHUCS TMYHOCTHBIX, METAIIPEAMETHBIX U ITPEAMETHBIX PE3yJIbTaATOB OCBOCHHUS
y4eOHOTro MmpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOI'O OOIIEro 00pa30BaHUs JOCTUTAIOTCA B XOA€ OOydeHHs] XUMHMU B €IMHCTBE Y4eOHOH U
BOCTIUTATENBHON JesTenbHOCTH OpraHu3alii B COOTBETCTBHH C TPAJAWIUOHHBIMH POCCUHCKUMH COLIMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMM, NPUHATHIMM B OOIIECTBE MpaBWJIaMHM M HOPMAMU IIOBEACHUS M CIIOCOOCTBYIOT IIpOLiECCaM CaMOINO3HAHMs, CaMOPa3BUTHUA U
COLIMAIN3alUU 00yJaromuXCsl.

JIMYHOCTHBIE pe3yabTaThl OTPAXkKAIOT CHOPMHUPOBAHHOCTh, B TOM YHUCJIE B YACTH:

I[MaTpuoTHYECKOro BOCIUTAHUA

1) HIEHHOCTHOT'O OTHOILIEHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAy4YHOMY Haclle[NI0, IOHUMaHMsI 3HaYeHUs1 XUMUYECKOI HayKH B
KU3HH COBPEMEHHOTO OOIIecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HWH(POpPMANMEHl O TMepeloBBIX NOCTIXKEHUSX M OTKPBITHSAX MHPOBOH W
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpPa U OOILECTBa;

I'paxnanckoro BocnuTaHus

2) mpeAcTaBieHUs O COLMAIbHBIX HOpPMax M MNpPaBUIAX MEXKIMYHOCTHBIX OTHOUIEHHWH B KOJIJIEKTHBE, KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B
OOIIECTBEHHO TIOJE3HOM, Y4eOHO-HCCIe0BATEIbCKONW, TBOPUECKOW W JPYTrHUX BHIAX ICSATEIBHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOMN
NeSTeIbHOCTH IPH BBINOJHEHUU Y4YeOHBIX, MO3HABATENbHBIX 3a/1a4, BBIIOJHEHUHM XHMMYECKMX HSKCIEPUMEHTOB, CO3JaHUU YUEOHBIX IPOEKTOB,
CTpeMJICHHSI K B3aUMOITIOHUMAHHIO U B3aMMOTIOMOIIM B TPOIIECCE ITOM yueOHOU JEATeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEIEHUE U MOCTY KU
CBOUX TOBapHIIEH C MO3UIIMK HPaBCTBEHHBIX U NPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUIA MOCTYIKOB,;

LleHHOCTH HAYYHOT0 NO3HAHUS

3) MHPOBO33pEHUYECKUX MPEACTaBIECHUI O BELIECTBE M XMMUYECKOH peakIMH, COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U
COCTABIISFOLINX OCHOBY JIJIsl IOHUMAHHS CYIIHOCTH HAYyYHOH KapTHHBI MHpPA; MPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPHPOJIBL,
B3aMMOCBSI35IX YeJIOBEKa C MPUPOAHOM CpeIod, O pOJIM XUMHUH B IMO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIIPABJIEHHBIX HA MOJYyYCHNE HOBBIX 3HAHHUH M0 XUMHH, HEOOXOTUMBIX Uil 00BSICHEHUS! HAOII0TaeMBIX MTPOIECCOB U
SIBIICHUI;

5) mo3HaBaTeNbHOW, WHGOPMAIIMOHHON W YHTATENBCKOW KYJIBTYPHI, B TOM YHCJE HABBIKOB CaMOCTOSITENIEHOW pabOTHl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

6) uHTEepeca K OOYYCHHUIO U MO3HAHUIO, JTI0OO03HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHMIO, TPOCKTHOM M MCCIIEIOBATEIHCKON
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS 00YUEHHUS B JajbHEUIIEM;

®opMHPOBaHUS KYJIbTYPbI 310pPOBbS

7) 0co3HaHMS LIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha 3/10pOBBIN 00pa3 KW3HU, OCO3HAHUS MOCIEICTBHMA
U HENpUsATHS BpPEIHBIX NPUBBIUEK (YMOTpeOJIeHHs! aJIKOrojs, HAPKOTHUKOB, KYypeHHs), HEOOXOAMMOCTH COONIOECHHUS MpaBWwil 0€30MacHOCTH NpU
O0paIleHn! ¢ XUMUYECKHUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

TpyaoBoro BocnuTaHus



8) mHTEepeca K MPaKTHUYECKOMY M3yUYeHHUI0 podeccrii ¥ Tpyaa pa3IMuHOro PoJia, YBaXEHUE K TPYAY U pe3yibTaTaM TPYJI0BOH AEATEIHHOCTH, B TOM
YHCcie Ha OCHOBE NMPUMEHEHHS MPEIMETHBIX 3HAHUN MO XMMHHU, OCO3HAHHOTO BBIOOpA MHIUBUAYAJIHHOW TPAEKTOPUH MPOAODKEHHS 00pa3oBaHHS C
Y4ETOM JINYHOCTHBIX MHTEPECOB U CITIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; yCeHON MpodheCcCHOHATBHOM JAESITEIIBHOCTH
Y pa3BUTHUS HEOOXOJMMBIX YMEHUI; TOTOBHOCTH aJaliTUPOBATHCS B MPO(GECCHOHATBHON Cpejie;

IKO0JOTrHIeCKOro BOCIUTAHUSA

9) 9KOJOTUYECKH IEIeCO00Pa3HOr0 OTHOIICHUS K MPHUPOJC KaK MCTOYHUKY JKU3HH Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS, MOHMMAHUS IICHHOCTH
310poBOro W Oe3omacHOro oOpasza >KHW3HH, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3MUECKOMY M ICHUXHYECKOMY 3JI0POBBIO, OCO3HAHMS
[IEHHOCTHU COOJIOACHHMSI TPABWII O€30TACHOTO TIOBEICHUS TIPHU paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIIHIX, YIPOKAOIIUX 3JOPOBBIO U JKU3HH JIIO ICH;

10) crtocoOHOCTH MPUMEHSTHh 3HAHHS, TOJy4aeMble NMPU M3YYCHUH XMMHH, JJIA PEUISHUs 3aja4, CBA3aHHBIX C OKpY)KArolleH MPUPOIHON CpeIoH,
TTOBBIIICHHUS YPOBHS IKOJIOTHYECKON KYJbTYPhl, OCO3HAHUS TJI0O0ATBHOIO XapaKTepa SKOJOTHUYECKHX IMPOOJIEM M IMyTeH MX PEIICHHS MOCPEACTBOM
METOA0B XUMHHU,

11) 5KOJIOTHYECKOT0 MBIIIICHUSI, YMEHHSI PYKOBOJICTBOBATHCS UM B MTO3HABATEIIbLHON, KOMMYHUKATUBHOM U COIIMANILHOM MTPaKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe meranpeaMETHBIX pe3ysbTaTOB BBLAEISAIOT 3HAYMMbIE JUIsl (POPMUPOBAHUS MHUPOBO33PEHHS OOIEHAY4YHbIE MOHATUS (3aKOH, TEOpHs,
IPUHLMI, TUNOTe3a, (akT, cucrema, MpOLEcC, SKCHEPUMEHT U Jp.), KOTOPbIE HCIOJIB3YKOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX HpeaMeTax MU
MO3BOJISIIOT HA OCHOBE 3HAHWW M3 3TUX NPEAMETOB (JOPMHUPOBATH MPEICTABICHHUE O IEIOCTHOW HAYYHOW KapTWHE MHpPA, M YHUBEPCAJIbHBIC Y4eOHbIC
neiicTBus (MO3HaBaTelIbHbIE, KOMMYHHKATHBHBIE, PEryJIsATHUBHBIE), KOTOpble 00ecHeunBalOT (OPMUPOBAHME TOTOBHOCTH K CaMOCTOSITEILHOMY
IJIAHUPOBAHUIO U OCYILIECTBICHUIO Y4€OHOM 1A TEIbHOCTH.

MertamnpeMeTHbIe pe3yabTaThl OCBOCHUs 00pa30BaTENbHOM MPOrpaMMbl MO XUMHHM OTpPa)XaloT OBJIAZICHWE YHUBEPCAJIbHBIMH IO3HABATEIbHBIMU
IEWCTBUSIMH, B TOM YHCIIE:

ba30BBIMH JT0rH4eCKHUMH 1eiCTBUSAMH

1) ymMeHueM HCIoJib30BaTh MPHUEMBI JIOTMUECKOTO MBILIUIEHUS MPU OCBOCHMM 3HAHMM: PACKpbIBaTh CMBICT XMUMHUYECKUX MOHATHH (BBLACIATH UX
XapaKkTepHble MPU3HAKM, YCTAHABIMBATh B3aUMOCBA3b C JPYTUMH TMOHSATHSIMHU), MCIIOJIB30BaTh MOHATHUSA UId OOBSCHEHHS OTIENBHBIX (PaKTOB U
SIBJIGHUH; BBIOMpPATh OCHOBAHMSI M KPUTEPUHU JUIsl KiIacCU(PUKAIUU XMMHMUYECKHUX BEUIECTB M XUMHUYECKHUX pEaKlui; yCTaHaBIMBaThb MPUYUHHO-
CIICZICTBEHHBIE CBS3U MEX/1y O0bEKTaMHU M3yU€HHsI; CTPOUTH JIOTMYECKHE pacCyXJeHHs (MHIYKTUBHBIE, 1€yKTUBHBIE, [0 aHAJIOTMH); JeaTh BBIBObI
U 3aKJIIOUEHUS;

2) yMEHHEM MPUMEHSATH B MpOLEcce MO3HAHUS MOHATHS (MpeAMETHBIE U MEeTalpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B
XUMHH, TpeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMblE B XMMHUHU MOJENbHBIE MPEICTABICHUS — XUMHUYECKHI 3HAaK (CUMBOJ 3JI€MEHTA), XMMHUYecKas
¢dopmyna u ypaBHEHHE XMMUYECKON peaKLUU — IMPH pelIeHNH Y4eOHO-TI03HABAaTEeNbHBIX 3a/1a4; ¢ YUETOM 3TUX MOJAEIBHBIX MPEICTABICHUN BbISBIIATH
U XapaKTepHU30BaTh CYIIECTBEHHbIE NPU3HAKK H3y4aeMbIX OOBEKTOB — XHMMHMYECKHX BELIECTB M XMMHUECKHUX peaKUui; BBISIBIATH OOIIHe
3aKOHOMEPHOCTH, IPUYUHHO-CIIEACTBEHHBIE CBSI3U U IPOTUBOPEUYMS B U3YUAaEMBIX IIPOLIECCAX U SBJICHUSX; IIPEUIaraTb KPUTEPUH ISl BBISIBICHUS dTUX
3aKOHOMEPHOCTEN U MPOTUBOPEUMil; CAMOCTOATEIBHO BHIOMpATh CIOCOO pelieHus y4eOHOH 3ahauu (CpaBHUBATh HECKOJBKO BAapHAHTOB pPELICHMUS,
BbIOMpPATh HanboJIee MOIXOASIIINN ¢ YYETOM CaMOCTOSTENbHO BBIICICHHBIX KPUTEPHUEB);

Ba3oBbIMHM Hcciie10BaTeILCKMMH 1eHCTBUSIMU



3) yMeHHEM UCIOIb30BATh IOCTABIEHHBIE BOPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B KAU€CTBE OCHOBBI I (DOPMUPOBAHMSI TUIIOTE3bI
I10 MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KJIECHUI;

4) npuoOpeTeHue OnbITa M0 INIAHUPOBAHUIO, OPraHU3alMK U IPOBEICHUIO YYEHUUECKUX 3KCIIEPUMEHTOB: YMEHHe HaOIr01aTh 3a X0A0M Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ysbTaT, (HopMyaupoBaTh 000OILICHNS M BBIBOJABI IO pe3yJbTaTaM HPOBEIEHHOTO OIBITA, MCCIEAOBAHMUS,
COCTABJIATh OTYET O MPOJIEIaHHON padoTe;

PadoToii ¢ undgopmanuei

5) yMeHueM BbIOMpaTh, aHAJIM3UPOBATh U MHTEPIPETUPOBATh UHPOPMALMIO PA3JIMYHBIX BUIOB U (OPM IPEACTABICHUSA, OIYYaEMYIO U3 Pa3HbIX
HCTOYHHUKOB (HAYYHO-TIONMYJISIpHAs JIMTEpaTypa XUMHYECKOTO COAEp)KaHUs, CIpaBOYHBbIE MOcoOus, pecypchl MHTepHETa); KPUTUYECKH OLIEHUBAThH
IIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

6) yMeHHEM NPUMEHATh pa3iIMyHble METOJbl U 3alpOChl IPHU MOMCKE U 0TOOpe MH(OPMAIMM U COOTBETCTBYIOILMX IAHHBIX, HEOOXOIUMBIX IS
BBINIOJTHEHUSI y4EOHBIX M TIO3HABATEJbHBIX 3aJad OINpPEAEIEHHOrO THIA; MPUOOPETEHUE OmbiTa B O0JACTH HCMOJIb30BaHUS HH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOI'MH, OBJIAJIeHHE KYJIbTYpPOH aKTHBHOI'O HCIIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CHCTEM; CaMOCTOSATENBHO BbIOMPATh
ONTUMANIbHYIO (OpMY NpEACTaBICHHS WH(POPMALMU M WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH, IPYTUMHU
dhopmamu rpadMKU U ©X KOMOMHAIMSMU;

7) yMEHHEM WUCIONb30BaTh W AHAIM3UPOBAaTH B IIpolecce YUeOHOH U HCCIENIOBATEIbCKOW NEATENBbHOCTH HWH(POPMAIUI0 O BIHSHUH
IPOMBIIIICHHOCTH, CEJILCKOTO X03sICTBA M TPAHCIIOPTA Ha COCTOSIHUE OKpY Karollel IpupoaHOi cpebl;

YHuBepcaabHbIMM KOMMYHHUKATHBHBIMH 1eHCTBUSIMHU

8) yMeHueM 3aJaBaTh BONPOCH! (B XOJ€ AMAJIOra W/MIM AMCKYCCHM) IO CYIIECTBY OOCYXJIaeMoi TeMbl, (hOpMyIUpOBaTh CBOU MPEII0KEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IIPEUIOKEHHOH 3a1auu;

9) npuoGpeTeHue OMbITa MPE3EHTALUN PE3yJIbTaTOB BBIMOJHEHHUS XUMUYECKOTO SKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa, Ja00paTOpHOI paboThI MO
HCCJIETOBAaHUIO CBOMCTB BELIECTB, Y4€OHOTO MPOEKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOH CO CBEpCTHMKAMM IMO3HABATEIbHON M HCCIIEAOBATENBCKOM NEATEIbHOCTH MPH PEIICHUH BO3HUKAIOIIUX
npoOsieM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB M COIVIACOBAHUS IMO3ULMN (0OCYXIeHUs, OOMEH MHEHMSIMHM, «MO3TOBbIE HITYPMbI», KOOPAMHALIUS
COBMECTHBIX JIEWCTBUIL, ONpe/ielIeHne KPUTEPUEB 10 OLIEHKE KaueCTBa BBIIIOJHEHHOM padoThl U p.);

YHuBepcaabHbIMH PeryJIATHBHBIMH A€l CTBUSIMH

11) ymMeHHEM CaMOCTOSTENIbHO ONpEeAesATh LEeNH JESITeIbHOCTH, IUIAHUPOBaTh, OCYILECTBIATh, KOHTPOJMPOBATH M TpPH HEOOXOJUMOCTH
KOPPEKTUPOBaTh CBOIO JESATENIbHOCTb, BIOMpaTh Hanbosiee 3 PeKTUBHBIE CIOCOOBI pelleHuss Y4eOHbIX M MO3HABATEIbHBIX 3a/1ad, CaMOCTOSITENBHO
COCTABJIATh WJIM KOPPEKTUPOBATH MPEJIOKEHHBIN aJlTOPUTM JACHCTBHM NMPH BBHIOIHEHNH 33aHUH C YUETOM IOJTyYEHHsI HOBBIX 3HAHUN 00 M3yyaeMbIX
00BEKTaX — BEILECTBaX U PEAKIMIX; OLIECHUBATh COOTBETCTBUE MOJYYEHHOTO Pe3yJibTaTa 3asBICHHON LENH;

12) ymeHneM HCIIoNnb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMbIe B YCIIOBUHU 3aJJaHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpenMETHBIX pe3yibTaTOB IO OCBOEHHIO OOS3aTENILHOIO COJIEPXKaHMs, YCTAHOBJIEHHOIO JAHHOW NPHMEPHON pabodel MmporpaMmon,
BBIJICJIAIOT: OCBOCHHBIE 00YUAIOIIMMUCS HAyYHbIC 3HAHUS, YMEHHS U CIIOCOOBI ACUCTBUI, crienupuueckue A MpeaMeTHON o0nacTu «XUMHUs», BUABI
NeSITeIbHOCTH T10 MOJTYYEHHIO HOBOT'O 3HaHUS, €r0 NHTEPIPETAIH, IPE0OPa30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaI[HX.

[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y OOYHAIOLIUXCS CIEAYIOMNX YMEHUI:



8 KJIACC

1) packpvieamv cmblci OCHOBHBIX XMMUYECKUX TOHSTHI: aTOM, MOJICKYJIa, XMMUYECKHI DJIEMEHT, IIPOCTOE BELIECTBO, CI0KHOE BELIECTBO, CMECh
(ogHOpOAHAs M HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCHUTENIbHAS aTOMHAas M MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Jsl XUMHUYECKOTO JIEMEHTA B COCIMHEHHH, MOJIAPHBIA 0O0BEM, OKCHI, KHCIOTa, OCHOBAHHE, COJb, 3JEKTPOOTPULIATEILHOCTh, CTCIICHb
OKMCJICHHs, XMMUYECKas peakiys, KIacCu(pUKALMsl peakluil: peakluil COeAUHEHUs, peaklMK pa3jokKeHUs, Peaklui 3aMeIleHus], peaklul oOMeHa,
9K30- U DHIOTEPMHUUYECKHE PEAKIMHU; TEeIIoBOH 3((eKT peakuuu; sSApO aToma, IIEKTPOHHBIA CIIOW aToMa, aTOMHas OpOWTalb, paguyc aroma,
XMUMHYECKas CBA3b, MOJIIPHAS U HEMOJIApHAs KOBAJICHTHAs CBsI3b, HOHHASI CBSI3b, MOH, KATUOH, aHUOH, PacTBOP, MaccoBas J10Jis BelleCTBa (MIPOLEHTHAs
KOHLIEHTpALUs1) B pacTBOPE;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHYECKMX MOHATHH (CM. I. 1) M NPUMEHSTh STH IOHSATHS HPU ONHCAHUU BELIECTB M UX
IIPEBPAILICHMI;

3) ucnonvzosams XUMHYECKYIO CHMBOJIUKY JUTS COCTaBIICHUS (DOPMYJT BEIIECTB M YPABHEHUI XUMHYCCKUX PEAKIIHIA;

4) onpedensimb BaJCHTHOCTh aTOMOB JJIEMCHTOB B OHMHApHBIX COCIMHCHUSX; CTENCHb OKHCICHHUS SJIEMCHTOB B OHHAPHBIX COCJAMHCHUSX;
IIPUHAJICKHOCTD BEIIECTB K ONpeIeIEHHOMY KJIACCy COEMHEHUH Mo (GopMyiaM; BUJ XUMHUUECKON CBsA3U (KOBAJICHTHAsl M MOHHAs) B HEOPraHMYECKUX
COCIMHEHUSIX;

5) packpvieams cmoicn llepuoandeckoro 3akona [I. . MenneneeBa: NeMOHCTPUPOBATh MOHMMAHUE MEPUOAMYCCKON 3aBHCUMOCTH CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX IoyiokeHHsl B Ilepuoaunueckoi cucreMe; 3aKOHOB COXPAaHEHHUS MAcChl BELIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YY€HUsI, 3aKOHa ABOraJipo; OMMCHIBATh U XapakTepu3oBaTh TabauuHyro (Gopmy Ileproguueckoil CHCTEMbl XUMHUYECKUX JIEMEHTOB'
pa3iauyaTth NOHTUA «TJaBHas noAarpynna (A-rpynmna)» u «nodouynas noarpynmna (b-rpynmna)», manele 1 00JblIME IEPUO/IBI; COOTHOCUTH 0003HAYEHUS,
KoTOpble umerotcs B Tabnuue «llepuoanyeckas cucrema xuMmudeckux snemMeHToB /[, M. MenaeneeBay ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOECHUS
aTOMOB XMMHMYECKUX 3JIEMEHTOB (COCTaB U 3apsi Aapa, o0lIee YUCIIO 3JIEKTPOHOB U pacIpeIeIeHUE UX M0 3JIEKTPOHHBIM CIOAM);

6) rxnaccuguyuposams XAMUYIECKHE IIEMEHTHI; HEOPIAHMUYECKUE BELIECTBA; XMMHUYECKUE Peakluu (10 YHUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUH
BELIECTB, 10 TEMJIOBOMY 3P PeKTy);

7) xapaxmepuzosams (onucvléams) OOIME XUMHUYECKAE CBOWCTBAa BEIIECTB pA3JIMYHBIX KJIACCOB, MOATBEPXkIas OIHMCAaHUE MPUMEpaMu
MOJICKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINH;

8) mpocnosuposamwv CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KAYECTBEHHOI'O COCTaBa; BO3MOYKHOCTH MPOTEKAHUSI XUMUYECKHX MPEBPAIICHUN B
Pa3INYHBIX yCIOBUSX;

9) gwiuucasIMb OTHOCUTEIBHYIO MOJICKYSIPHYIO H MOJISIDHYEO MAcChl BEIIECTB; MACCOBYIO JIOJI0 XMMHUYECKOTO JIEMEHTa 1Mo (hopMylie COCMHEHNUS;
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE; IPOBOAUTH PACUEThI IO YPABHEHUIO XUMUYECKOM peakiuu;

10) npumernsims OCHOBHBIE OIEPAllMM MBICIUTEIBHOW JEATEIbHOCTH — aHalW3 MW CHHTE3, CpaBHEHHE, OO0OOIIeHHE, CHCTEeMaTH3alHIO,
KJ1acCH()UKAINIO, BBISBIICHUE IPUIMHHO-CIICICTBEHHBIX CBSI3€H — JIJIsl M3YYECHHUsI CBOWCTB BEIIECTB M XUMHUECKUX PEAKINN; €CTeCTBEHHO-HAYYIHBIC
METO/bI IO3HAHUS — HaOJI0IeHNE, H3MEPEHUE, MOJIETTMPOBAHUE, IKCIIEPUMEHT (pealIbHbIM U MBICIICHHBIN);

11) crnedosams npaBUIaM MOJIB30BAHUS XUMHUUECKOM MOCYI0HW U J1a0OpAaTOPHBIM 000pPYIOBAHHUEM, a TAK)KE MPaBUIIaM OOpAaIlEHHUs C BEIIECTBAMU B
COOTBETCTBUHM C HMHCTPYKIUSMH I10 BBIMOJHEHHUIO J1a0OPATOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYEHHIO M COOMpaHMIO Ta3000pa3HbIX BEIIECTB
(Boopo/ia M KHMCIIOpOJia), IPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHON MaccOBOM 10yl pacTBOPEHHOTO BELIECTBA; IJIAHUPOBATh U MPOBOJUTH
XMMUYECKHE IKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIENIOUEH U KUCIOT ¢ MOMOIIBIO MHIMKATOPOB (JIaKMyc, (eHON(TanenH, METHIOPAHX U

ap.).



9 KJIACC

1) packpvisamb cmbici OCHOBHBIX XUMHYECKUX IOHSATHHA: XMMHYSCKHI DJIEMEHT, aTOM, MOJEKYyJa, WOH, KaTWOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEILECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCIIEHUS, XMMHUYECKas peaklus, XUMHUYEecKas CBA3b, TEIJIOBOH 3¢¢eKT
peaKIyu, MOJIb, MOJSIPHBIM OOBEM, PAacTBOP; SJCKTPOIUTHI, HEDICKTPOIUTHI, AIICKTPOJIUTHYECKAs TUCCOIMALNS, PEaKIMU HOHHOTO OOMeHa,
KaTaJn3aTrop, XUMHUUYECKOE paBHOBecHE, OOpaTHMble M HEOOpaTUMble pEaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PpEAKIUH, OKUCIUTED,
BOCCTAHOBUTEINIb, OKHCJICHHE W BOCCTAHOBICHHE, AJIOTPONHs, aM(OTEPHOCTb, XHMHYECKass CBs3b (KOBAJCHTHAs, HOHHAs, MeETaJUTMYecKas),
KpHUCTaJNINYeCcKasl pelIéTka, KOppo3usi METAIOB, CIUIaBbl; CKOPOCTh XMMUYECKOH peakiuy, npeaeabHo gonyctuMas konuenTpanus (I11K) BemecTsa;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHITHH (cM. 1. 1) M NPUMEHSATh ITHU TOHATHS TPU ONUCAHWUM BEIIECTB M HX
MPEBPAILICHUI;

3) ucnonvszosams XUMUYECKYIO CUMBOJIMKY ISl COCTABJICHHs (DOPMYIT BEIIECTB ¥ YPABHCHUI XMMUYECKUX PEaKIIHi;

4) onpedensimb BAICHTHOCTh U CTCIICHb OKHCIICHHS XMMHUYECKHAX 3JEMECHTOB B COCIMHEHHUSX PAa3IMYHOrO COCTaBA; NPUHAIJICKHOCTH BELIECTB K
OTIpeNIeIEHHOMY KJIACCy COCOMHEHWH m1o (opMyrnaM; BHJ XHMHUYECKOH CBs3M (KOBaJCHTHAs, HMOHHAs, METaJUINYeCKas) B HEOPraHMYECKUX
COEIMHEHUSX; 3apsj MOHA IO XUMHUYECKOW (Gopmylie; XxapakTep cpellbl B BOJHBIX PACTBOpaX HEOPraHWYECKUX COCAMHEHUH, THUI KPUCTAUINYECKOH
PELIETKU KOHKPETHOIO BELIECTBA,

5) packpvieams cmoicn llepuoanueckoro 3akona JI. M. MeHzeneeBa ¥ JEMOHCTPHPOBAThH €ro IMOHMMAaHWE: OIKCHIBATD U XapaKTEPH30BATh
tabmuunyo ¢opmy llepmoaudeckoil CHCTEMBI XHMHYECKHX JJIEMEHTOB: pa3/indyarh TMOHATHS «TJaBHas monarpymma (A-rpymma)» U «moOoyHas
noarpynna (b-rpynma)», Mansie ¥ OosiblIMe NMEPUOABI; COOTHOCUTh O0O3HAYEHHUs, KOTOPblE MMEIOTCS B MEPUOJMYECKOM TaliMle, ¢ YUCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XMMHYECKHMX JJIEMEHTOB (COCTaB M 3apsal sapa, oOllee 4YMCIO 3JEKTPOHOB U paclpeiesieHue ux Io
3JIEKTPOHHBIM CJIOSIM); OOBSCHATH OOILIME 3aKOHOMEPHOCTH B U3MEHEHHMU CBOWCTB 3JIEMEHTOB M MX COEJUHEHUH B IpeJliesiax MalbIX HEpUOJIOB U
TJIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

6) rxnaccuguyuposams XAMUYIECKHE IIEMEHTHI; HEOPIAHMUYECKUE BELIECTBA; XMMHUYECKUE Peakluu (10 YHUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIIUH
BELIECTB, 10 TEIJIOBOMY 3(PPEKTY, 0 U3MEHEHHIO CTEIIEHEH OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosams (ONKMCHIBATh) OOLIME W CHEIU(PUICCKHE XMMHUUYSCKHE CBOIMCTBA MPOCTHIX U CIIOXHBIX BELIECTB, MOJATBEPXkIas OIHCAHUE
MpUMepaMu MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

8) cocmaensime ypaBHEHHS JEKTPOIUTHYCCKON JUCCOIMAIIMN KUCIIOT, IETI0YeH M COJICH; MOMHbIC U COKpANIEHHbBIC YPAaBHEHHS PEaKIUil HOHHOTO
oOMeHa; ypaBHEHUS peaKlMii, MOITBEPKIAIOLINX CYIIECTBOBaHHE F€HETUUECKOM CBSI3U MEX/y BEIIECTBAMHU PA3JIMYHBIX KJIacCOB;

9) packpvisams cywHocms OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIHIA TOCPEACTBOM COCTABIICHHS 3JICKTPOHHOTO 0ajaHCca 3THX PeaKI[Hid;

10) npoerno3upoeams CBOWCTBA BEIECTB B 3aBUCHMOCTH OT HUX CTPOCHUS, BO3MOXHOCTH MPOTCKAHUS XUMHUYECKHX IMPEBPALICHUI B Pa3UYHBIX
YCIIOBUSIX;

11) ebiuucsimes OTHOCUTEIBLHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJII0 XUMUYIECKOTO JIEMEHTA 10 (OPMYJIe COCTHHEHHUS;
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE; IPOBOAUTDH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUH;

12) credoeams mpaBuiIaM TOJIb30BaHUST XUMUYECKOW TOCY/ION U J1a00paTopHBIM 000PYIOBAHUEM, a TAKXKE MPaBUIIaM OOPAIICHUS C BEIICCTBAMH B
COOTBETCTBUHM C HMHCTPYKIHUSMH I10 BBINOJHEHHIO JIAOOPATOPHBIX XWMHUYECKUX OMNBITOB MO MOJYYEHHIO M COOMPAaHHIO Tra3000pa3HbIX BEIECTB
(aMMHaKa 1 yriIeKucioro rasa);



13) npoooums peakiyu, MOATBEPKIAMONINE KAYeCTBCHHBI COCTaB Pa3IMYHBIX BEINECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPUA-, OPOMHUI-,
nonun-, kapobonart-, pocar-, cunmkar-, cynbdar-, TMAPOKCUI-HOHBI, KATHOHBI aMMOHHS M MOHBI H3yYCHHBIX METAJIOB, IPUCYTCTBYIONIUE B BOJIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

14) npumensims OCHOBHbBIE OIEPAIMU MBICIUTEIBHON IEATCIBHOCTH — aHAJIM3 M CHHTE3, CPaBHEHHE, 000O0IIEHUE, CHCTEMATU3alINIO, BBISIBICHUC
MIPUYMHHO-CJICICTBEHHBIX CBSI3€M — JJI1 M3y4YEHUS CBOWCTB BEIIECTB M XHUMHUYECKHX PEaKIHil; €CTECTBEHHO-HAayYHble METOJIbl IMO3HAHUS —
HabIt0/IeHne, U3MEPEHNe, MOJICIIUPOBAHHE, SKCIIEPUMEHT (peabHbId U MBICICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne | HaumeHoBaHue pa3iesioB U KosmuecTBo yacos JyekTpoHHBbIE (HU(PPOBBIE) 00pa3oBaTelbHbIE PeCypPChl
n/n TeM MPOrpaMMbl

BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
padoThI padoThI

Paznen 1. HepBOHa‘{aJIbHI)Ie XUMHUYECCKHUC TTOHATHUSA.

1.1. | Xumusi — BaxkHasi 00J1aCTh 3 0 1 https://resh.edu.ru/subject/29/
€CTEeCTBO3HAHUS U https://resh.edu.ru/subject/lesson/1521/start/
MPaKTHYECKOMI POUI ypok Nel-5.
NAeATEJbHOCTH YeJI0BeKA. MynsTUMeANIHBIN TUCK, TpuiokeHue K yueoHuky O.C. ['abpuensu

Xumus 8 Kiacc.

bubnmoreka BuaeoypokoB

https://interneturok.ru (8 kiacc)

http://maratakm.narod.ru CaiiT «Mup Xumun»
http://webelements.narod.ru [lonynsapuas 6ubiroTeka XUMHUECKUX
JJIEMEHTOB
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-
predmet-himii.html

1.2. | BemecTBa 18 1 1.5 https://resh.edu.ru/subject/29/

1 XHMHYeCKHe peaKkiuu. https://resh.edu.ru/subject/lesson/1522/start/

POUI ypok Ne6-7.

MynbTUMEANITHBIN TUCK, Tpuioxkenne K yueoruky O.C. ['abpuensa
Xumus 8 Kiacc.

bubnuoTeka BU1€0ypoKoB




https://interneturok.ru (8 kmacc)

http://classchem.narod.ru KonTpen — Xumus mist Bcex:
yueOHOUH(DOPMAIIMOHHBIN CAlT

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukGepoBoit
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/

Uroro no pazneny

21

Pa3nes 2. Baxkneiimme npeacTraBuT

€JI1 HCOPraHNIECKUX BEIIECTB.

2.1.

Bo3nyx. Kuciaopoa. Ilonsitue
00 oKxcHuaax.

6

0

https://resh.edu.ru/subject/29/

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

POUI ypok Nell,12,15,16,23.

MynbTUMeaUHHBIA AUCK, npuioxeHue kK yueOHuky O.C. ['aOpuensn
Xumus 8 Kimacc.

bubnmnoreka BUgeOypOKOB

https://interneturok.ru (8 kiacc)

http://www. nanometer.ru OHiaifH-CIIPaBOYHUK XUMHUYECKUX IJIEMEHTOB
WebElements
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-
prevraweniyab/sostav-vozduha

2.2.

Boxopon.
ITonsiTue o kucaorax
H COJISIX.

https://resh.edu.ru/subject/29/

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

ypok Ne13,19,20,21,22. MyabTUMHAUMHBINA JUCK, TPHIIOKEHUE K
yuebnuky O.C. ['abpuensn Xumus 8 kiacc.

bubnuoTeka BUI€OypOKOB

https://interneturok.ru (8 kmacc)

http://classchem.narod.ru KouTpen — Xumus as Bcex:
yueOHOUH(DOPMAIIMOHHBIN CAlT

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit
https://resh.edu.ru/subject/lesson/3119/main/
https://www.sites.google.com/site/himulacom/3BoHok-Ha-ypok/8-kiacc-
NEPBBIN-TOA-00yueHus/ypoK-4 7-KUCIIOThI-COCTaB-KIacCU UKL
HOMEHKJIATypa-TI0TydeHUEe-KUCIIOT
https://www.sites.google.com/site/himulacom/3BoHOK-Ha-ypoK/8-Kkiacc-




NEePBbIH-TOA-00yueHHs/ ypoK-49-conuknaccupuKkasi-HOMEHKIIAaTypa-
CIIOCOOBI-TIOTY4EHHS-COIEH

2.3.

KoaundyecTBeHHBIE
OTHOIIICHUA B XUMUMU.

https://resh.edu.ru/subject/29/

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

POIII ypox Ne8,9,10. MynbTUMeTUIHBIN TUCK, IPUIIOKEHHUE K yIEOHUKY
O.C. I'abpuensn Xumust 8 Kiacc.

bubnmoreka BUIEOypOKOB

https://interneturok.ru (8 xmacc)

http://chemistry. narod.ru XuMuK.py: caiiT o0 xumuu
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-
14608/kolichestvo-veshchestva226776/re-91ae5ac2-1e8d-4f6d-936f-
0645b96f2afa

2.4.

Bona. PactBopsbl. IlonsiTne
00 OCHOBAHMAX.

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/main/

POII ypok Nel14,17,18,23. MynbTUMEIUUHBINA JUCK, TPHIIOKEHUE K
yuebHuky O.C. I'abpuensn Xumus 8 kiacc.

bubnuoTeka BuI€OypOKOB

https://interneturok.ru (8 xmacc)

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

2.5.

OcHOBHBIE KJIACCHI
HEOPraHUYeCKUX
COeIMHEHMHI.

11

https://resh.edu.ru/subject/29/

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

POIII ypok Nel5-24 MyabTUMEAUHHBINA AUCK, IPUIOKEHUE K YIEOHUKY
O.C. l'abpuensu Xumust 8 kiacc.

bubnmoreka BuaeoypokoB

https://interneturok.ru (8 kiacc)

http://classchem.narod.ru KonTpen — Xumust 114 Bcex:
yaeOHOMH(DOPMAITMOHHBINA CalT

http://chemistry. narod.ru XuMuK.py: caliT o xumuu
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-
veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-e412-
44d8-b12f-albfl6aa7772
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Pasznea 3. [lepuoauueckuii 3axon u [lepuoanyeckas cucrema xumudeckux ieMenToB /I. M. MenaeneeBa.
CtpoeHue aToMoB. XUMU4YecKas cBA3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHbIE PEaKIMU.

3.1. | llepuoauveckuii 3aKoH H 7 1 0 https://resh.edu.ru/subject/29/
Ilepuoanyeckas cucrema https://resh.edu.ru/subject/29/8/
XHMHUYECKHX 2JIEMEHTOB POIII ypox Ne25-28 MyiabTUMEAUUHBINA AUCK, TPUIOKEHUE K YICOHUKY
J. 1. Menaeneena. O.C. I'abpuensn Xumust 8 Kiacc.
CtpoeHnne aToma. bubnmoreka BUIEOypoKkoB
https://interneturok.ru (8 kiacc)
http://classchem.narod.ru KonTpen — Xumust 11 Bcex:
yueOHOUH(DOPMALIMOHHBIN CANT.
http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu
https://videouroki.net/video/3-pieriodichieskii-zakon-i-pskhe-d-i-
miendielieieva.html https://resh.edu.ru/subject/lesson/2053/start/
3.2. | XumMuuyecKas CBsI3b. 8 1 0 https://resh.edu.ru/subject/29/
OKHCAUTEILHO- https://resh.edu.ru/subject/29/8/
BOCCTAHOBHTEJIbHbIE POIII ypox Ne29-34 MynbTUMEAUWHBINA AUCK, TPUIOKEHUE K YICOHUKY
peaKknuu. O.C. I'abpuensta Xumus 8 kinacc.
bubnuoTeka BUI€0OYypOKOB
https://interneturok.ru (8 kmacc)
http://chemistry. narod.ru XuMuK.py: cailtT o xumun
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-
reakczii
Wroro no pazpeny: 15
PeszepBHoe Bpemst 1
OBUIEE KOJIMYECTBO YACOB| 68 6.5

I10 ITPOIT'PAMME




9 KJIACC

Ne | HaumeHOBaHHUe pa3iesioB U TeM KounyecTBO 4acoB duekTpoHHbIe (LM (pPOBHIE) 00pa3oBaTeIbHbIE PeCypPChl
n/n NPOrpamMMbl
BCEro | KOHTPOJIbHbIE | MPaKTHYecKHe
padoThI padoThI
Pa3zpnes 1. BemecTBo 1 XUMHYECKHE PEAKIUM.
1.1. | IloBTOpEHUE M yriryGJieHHe 6 1 0 https://resh.edu.ru/subject/29/
3HAHUI OCHOBHBIX Pa3/IeioB https://resh.edu.ru/subject/29/9/
Kypca 8 kiacca. MynbTUMeAUHHBINA AUCK, TpuiokeHue K yueoHuky O.C.
I"abpuensn Xumus 9 kiacc.
bubnuoreka BUIEOypOKOB
https://interneturok.ru (8 kiacc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
1.2. | OcHoBHBIE 3aKOHOMEPHOCTH 4 0 0 https://resh.edu.ru/subject/29/
XHMHYECKHX PeaKIUid. https://resh.edu.ru/subject/29/9/
POUI ypok Nel-4
MynpTUMeNIHBIN TucK, Tpuioxkenue Kk yueonuky O.C.
["abpuensn Xumus 9 kiacc.
bubnuoTeka Bu1e0ypoKoB
https://interneturok.ru (9 kmacc)
https://skysmart.ru/articles/chemistry/teplovoj-effekt
https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie
1.3. | DaexkTpoauTnyeckas 10 1 1 https://resh.edu.ru/subject/29/

aucconuanus. XuMnu4yecKue
peakuuu B pacTBOpax.

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

POII ypok Ne5-9

MynbTUMeAUHHBINA AUCK, TpuiiokeHue K yueoHuky O.C.
I"abpuensn Xumus 9 kiacc.

bubnuoreka BuaeoypokoB

https://interneturok.ru (9 xmacc)
https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-
dissocziaczii
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Paznen 2. HeMeTa/sIbI M X COeTHHEHHUS.

2.1.

O01mas xapakTepucTuKa
XuMHuYecknx 3j1eMeHToB VIIA-
rpynnsl. ['ajgorensl.

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

POIII ypok NelO

MynbTUMEUHHBINA AUCK, TpUiIokeHue K yaeonuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuroreka BUICOYpPOKOB

https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/himicheskie-svoystvasoedineniy-galogenov

2.2.

OO0mas xapakTepucTuKa
XUMHUYecKHX 3j1eMeHToB VIA-

rpynnbl. Cepa u eé coelMHEeHUs.

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

POII ypok Nel1-13

MynbTUMEAUAHBINA AUCK, TpUIoKeHue K yaeouuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoTeka B11€0ypoOKOB

https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/sera-serovodorod-i-sulfidy

2.3.

O0mas xapakrepucTuka
XHUMHYECKHX 3JIeMeHTOB VA-
rpynnsl. A3ot, pochop u ux
COEIUHEHHUS.

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

POII ypok Nel4-16

MynpTUMeNIHBIN TucK, Tpuioxkenue Kk yueonuky O.C.
["abpuensn Xumus 9 kiacc.

bubnuoTeka BuIeoypokoB

https://interneturok.ru (9 knacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

2.4.

OO0was xapakTepucTHKA
XHMHUYECKHX 2j1eMeHToB IVA-
Ipylnnel.

Yriepoa U KpeMHHUI ¥ UX

12

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

POII ypok Nel7-21

MynbTUMeAUHHBINA AUCK, TpuiiokeHue K yueoHuky O.C.




COCIMHCHMUA.

["abpuensn Xumus 9 kiacc.

bubnnoTeka BuIeOypoKoB

https://interneturok.ru (9 kmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

Uroro no pazneny
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Pa3gen 3. MeTaaubl M UX COeIUHEHUS.

3.1

OO01me CBOMCTBA METAJLJIOB.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/1607/start/

POIII ypok Ne22

MynpTUMEIUIHBIN 1UCK, TpuiokeHue K yueonuky O.C.
I"abpuensn Xumus 9 kiacc.

bubnuoTeka BU1€0ypOKOB

https://interneturok.ru (9 kmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/
https://skysmart.ru/articles/chemistry/khimicheskie-svojstva-
metallov https://skysmart.ru/articles/chemistry/korroziya-metallov

3.2.

Baxueiinue MeTa/llIbI M1 UX
COeIMNHEHH .

10

0.5

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

POII ypok Ne23-27

MynbTUMeAUHHBINA AUCK, TpuiokeHue K yueoHuky O.C.
I"abpuensn Xumus 9 kiacc.

bubnuoreka BUIEOypOKOB

https://interneturok.ru (9 xmacc)
https://skysmart.ru/articles/chemistry/kachestvennye-reakczii

Hroro no pazneny:

14

Pazgen 4. Xumus u oKpyKaomas cpejaa.

4.1.

BemecrBa 1 MaTepuaJbl B
JKM3HH YeJI0BeKA.

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
MynbTUMeAUHHBINA AUCK, TpuiiokeHue K yueoHuky O.C.




["abpuensn Xumus 9 kiacc.
bubnmnoTeka BuieoypokoB
https://interneturok.ru (9 kmacc)

Hroro no pazgeny: 3
PesepBHOE Bpemst 2
OBHIEE KOJIMYECTBO YHACOB IIO| 68 6 55
I[TPOTPAMME
IMOYPOYHOE NIVIAHUPOBAHME
8 KJIACC
Ne Hara Tema ypoka Kosau4vecTBo 4acoB Buasbl, Jlomaminee
/1 | IpoBeIeHus! dhopmbI 3aJaHne
KOHTPOJIsA
ILnan | ®@akr Bcero | Konrpoubnsbie | [IpakTuyeckue
padoThI padoThI
1. [Ipeamer xumun. Poias XUMHUM B )KM3HU YEJIOBEKa. 1 0 0 VYcrHbII I1. 1 guTats, c.
Ompoc; 12 Bompoc 4
MMHCHbMEHHO
2. XuMus B cucTeMe HayK. MeTobl TO3HAHUS B XUMUU. 1 0 0 YcTHbIl I1. 2 gurarts, c.15
OIpoc; BOIIPOCHI 6, 7
3. 3HAKOMCTBO C TIpaBHJIaMH 0€30MaCHOCTH U TTpUEMaMHU 1 0 1 YcrHbIit C. 20-22 ynTaTthb
paboThl B XUMHYECKOH JTabopaToOpHH. Ompoc;
IIpakTuyeckas padora Ne 1 "IIpaBuia paboTsl B [IpakTrueckas
naboparopuu U MpuéMBI 0OpaIIeHus ¢ 1a00paTOPHBIM pabora;
obopynoBanueM".
4, Tena u BemecrBa. PU3nyecKkre CBOMCTBA BEIIECTB. 1 0 0 YcTHBIN I1. 3-4 gurats, C.
ArperaTHoe COCTOSIHUE BEILIECTB. OIpoc; 28 Bompocsl 1-2




TectupoBanue;

S. UYucreie BemecTBa U cMecu. CriocoOsl pa3ieneHus ITucemennspiii | II. 4 yutats, c.
cMeceil. KOHTPOJIb; 28 Bompoc 5

6. I[IpakTuyeckas padora Ne 2 "HaGmomenuwe 3a [Ipaktuueckas [C. 23, 29 yurats,
ropsmeld cBedoi. Paszmenenue cmecedt (Ha mnpumepe pabora; 3HATh
aHayM3a MoYBhbI)".

7. AToMmbl U MOJIeKyJbl. [IpocThie U cll0KHbBIE BEIIECTBA. IIncemennsni | II. 5 yurats, C.

KOHTPOJIb; 34 Bonpockr! 1-3
YcrHbIi
Ompoc;

8. XVMHYECKHUE 3JIEMEHThI. 3HAKU (CUMBOJIbI) XUMUYECKUX VYcerHbii II. 5 gnrars, c.

3JIEMEHTOB. O1poc; 34 Bompock! 1-4
XUMUYECKU I
JUKTAHT;

9. ATOMHO-MOJIEKYJISIpHOE y4YeHHE. 3aKOH IOCTOSHCTBA VYcrHbIl II. 5 gnrars, c.
COCTaBa BELIECTB. OIpoc; 34 3ananue 8

10. Xumnueckas popmyna. BaleHTHOCTh aTOMOB YcrHbIi I1. 6, 8 yurars, c.
XUMHUYECKUX DJIEMEHTOB. OTIpoC; 38 Bompoc 6

11. CocraBneHue XUMHUYECKUX (OPMYN MO BaJE€HTHOCTH. ITucemennspni | II. 7 untats, c.
HaxoxneHne BaJIGHTHOCTH XMUMHUYECKHX 3JIEMEHTOB IO KOHTpPOJIb; 41 Bompocsr 5-7
dbopmyre.

12. OtHocurenbHast aromHas Mmacca. OTHOcUTENbHAs ITuceMeHHBIN I1. 7 uurars,
MOJIEKYJIsSIpHasi Macca. KOHTPOJIb; (bopMyIibl 3HATH

YcTHBIN




OIpOC;

13. Pemienne 3amad Ha BBIYMCICHHE OTHOCHTEILHOM 0 IIucprMeHHBIH I1. 7 yurtats,
MOJIEKYJISIPHOM MACChl BEIIECTB. KOHTPOJIb; (hopMyJIBI 3HATH,
c. 41 3aganue 6
14. MaccoBas 1011 XUMHYECKOT0 DJIEMEHTA B COSITMHCHUH. 0 YcTHbII I1. 7 uurtats, C.
OIpoc; 42 3ananwue 8 (T,
x,e), 9
15. Pemenne 3amauy  Ha BBIYMCICHME MAacCOBOM  JOJIM 0 IIucemennsniii | II. 5-7 yurats,
XUMHYECKOT0 AJIeMeHTa Mo (hopMyIie CoeIMHEHUs KOHTPOJIb; bopMyIbI
MOBTOPUTH
16. du3znyeckue M XUMHUYECCKHE SBICHUSI. XHUMHUYCCKas 0 IInceMeHHBIN II. 9 unTaTs,
peakius. KOHTPOJIb; TEPMUHBI 3HATh
YcTHBIN
O1poc;
17. IIpu3Hakn ¥©  yCIOBHS IIPOTEKAaHUS XUMHUYECKHX 0.5 VYcrHbIl I1. 9 yurars,
peakiuii. ompoc; 3HATh
IIpakTuyeckas padoraNe 3 "[IpuzHaku XUMHUYECKUX [IpakTnueckas
peakuuit”. pabora;
18. 3akoH coxpaHeHus macchl BemecTB. M.B. JlomoHocoB 0 YcTHBIN Koncnekr
— Y4YE€HBIN-2HIUKIIOTIEIUCT. Ompoc;
19. XVWMHYECKUE YpaBHEHUS. 0 ITucemennpni | II. 10 unraTs,
KOHTPOJIb,  |HHIUBUIYaJIbHBIC
YCTHBIN 3a7aHus B
OIpoc; TeTpaan
20. THUIBI XMMMUECKUX pEeaKIUN (COSUHEHMS], Pa3I0KEHMS, 0 YcrHbIi I1. 11 umurats, c.




3aMeleHus, 0OMEHa). OTpoc; 56 3ananue 3
[IpakTnueckas
pabora;

21. Koutpoasnas paGora Nel '"IlepBoHavajiabHble KonTposibHas II. 1-11
XMMHYecKHe MoHsaTus'". pabora; HOBTOPUTh

22. Boznyx — cmech ra3os. CoctaB Bo3ayxa. YcTHbIH I1. 12 yurath

OIIpOC;

23. TernoBoit 3pQeKkT XUMHUECKOW peaKIuH, MOHATHE O [Tucemennspiii | I1. 12 yurars, c.
TEPMOXUMHUYECKOM ypaBHEHHUH, 9K30- U KOHTPOJIb; 62 3amanue 3
SHIOTEPMUUYECKHUX PEAKIIUAX. YcrHbIi

OIIpOC;

24. Kucinoponx — XHMMHMYECKMH DJJE€MEHT M IIPOCTOE VYcerHbii I1. 13 yuTaTs, c.
BenlecTBo. O30H. HaxoxzaeHue kuciopona B IPUPOJE, OIIpoC; 67 Bonpocsl 1-5
¢usznueckue MW XMMHUYECKHE CBOMCTBA (peakuuu
okucneHus, roperue). [lonstue 06 okcugax. CriocoObl
MOJTyYEHUs KHCIIOpoia B naboparopuu u
IPOMBIIIIIEHHOCTH. [IpumMenenue kucioposa.

25. IIpakTnyeckas padora Ne 4 "[Tonyyenue u coOupanue [Ipaktnueckas | C. 68 uurars,
KHCJIOPO/Ia, U3YYEHHE €T0 CBOMCTRB". pabora; 3HaTh

26. KpyroBopot kuciopoaa B mpupoje. TormmuBo (yroib u YcTHBIN I1. 13 yuTaTh
MeTaH).  3arps3HeHHe  BO3JyXa, CIOCOOBI  €ro OIIpoC;

IpeloTBpalleHusl. YCHIeHHe NapHUKOBOTO 3(ddexTa,
pa3pylLIeHHE 030HOBOI'O CJIOSI.

217. BanentHocTth.  Oxcuapl:  cocTaB, HOMEHKJIATypa IInceMeHHBIH I1. 8 ynratp
(MexxnyHaponHas W TpuBHanbHas). CocrtaBieHue KOHTPOJIb;

dbopMyIT OKCHIOB TIO BaJIEHTHOCTH.




28. Bomopon — XuMuueckuil 3J€MEHT U MPOCTOE VYcerHblii I1. 15 yurars, c.
BemecTBo. HaxoxaeHue B mpupoje, (usnyueckue u OIpoc; 73 Bompoc 1-3
XUMUYECKHE CBOMCTBA (Ha MpUMEpPE B3aUMOJCHCTBUS C
HEMETaJUIaMH U OKCHUJAaMH METAaJJIOB), MPUMEHEHHE,

CIIOCOOBI MOJTYYEHHUS.

29. IIpakTuyeckasi padora Ne 5 "[lonydenue u cobnpanue [Ipaktrueckast | II. 15 yurath
BOJIOPOJia, U3yYEHHE €r0 CBOMCTB". pabora;

30. Kucnoter: cocra, kiaccupukanus, HOMEHKIATYpa, [Tucemennsiii | I1. 16 yutars, c.
¢uznueckue cpoiictBa. THaMKaTOPHI. KOHTPOJIb; 78 Bompoc 1, 2

VYerHbiit
OI1poC;

31. Comu: cocraB, HoMmeHkiaTypa. CocraBieHue (opmyin [Tucemennsiii | II. 17 uuraTs,
coneir. IlonsAaTHe O KpHCTAIOTHIpaTaX. 3HAYCHUE KOHTPOJIb; crenarb
coneit. O000IIEHNE U CUCTeMATHU3AIIHS] 3HAHHH. YcTHbIl KOHCIIEKT

OTIpoc; naparpada, c. 80
3ajaHue 3
32. KonrtponbHas pabora 3a 2 4eTBepTh YcTHbIl I1. 9-16 unrars,
OIIpoC; TEPMUHBI 3HATh
TectupoBanue;
33. KonmuecTro BemecTBa. Monb. MolisipHas Macca. YcTHBIN I1. 18 unraTs,
OIIpoC; cienaTh
KOHCIIEKT
naparpada,

34. 3akoH ABoranpo. MomsipHbIi 00bEM Ta30B. YcrHbIi I1. 18-19 gurats,

OTpoc; c. 83 3amanue 3

35. Pemenne 3aga4d Ha B3aMMOCBS3h KOJIMYECTBA BEIISCTBA, ITncemennsni | I1. 18-19 uyntath

00béMa ¥ Maccel ra3oB. Pacyérel mo XWMHUYECKUM

KOHTPOJIb,




YPaBHECHUSM.

36. Pacuérel mo XxumuuyeckuM ypaBHEHHSAM. [IpumeHenue [Tucemennsiit | I1. 20 yurats, C.

3aK0Ha ABOTraJpo. KOHTPOJIb; 88 Bompoce! 1-2
VYcerHbii
OI1poC;

37. Bona: HaxoxaeHue B npupoje, pu3nueckue CBOWCTBA. VYcTHEIN I1. 21 yurats, C.
Posnb pacTBOpoB B mpupoAe M B KH3HH 4YeJIOBEKA. OIIpoC; 93 3aymanue 3
KpyroBopot Bojibl B ipupoe. 3arpsi3HeHUE NPUPOIHBIX
BojA. OXpaHa 1 04KMCTKa IPUPOAHBIX BOJI.

38. Boma kak pacrBoputens. PactBoprl. PactBopmmocTh YcTHbIH I1. 21 uuraTs, c.
BEIIECTB B Boje. HachllleHHblE M HEHACBIIEHHbIE OIIpOC; 93 3aanue 6
pacTBOpbl. PacTBOPUMOCTB T'a30B U )KUIKOCTEU B BOJIE.

39. Konuenrpamnust pactBopoB. MaccoBasi 10715 BeliecTBa B [Mucemennsiid | I1. 22 yurars, c.
pacTtBope. BpluncieHHsI C MCIOJIB30BAaHUEM IOHSTHUSA KOHTPOJIb; 97 Bompoc 1, 2,
«MaccoBas J0Jid BEUIECTBA B PACTBOPEN. 11

40. IpakTuyeckass padora Ne 6 '"lIpurotoieHue [Ipaktrueckas [C. 97-99 uurats,
pPacTBOPOB € ONPEACIEHHON KOHLIEHTpauuen" . pabora; 3HATh

41. AHalIu3 U CUHTE3 — METOABl U3YUYEHHs COCTaBa BOJBI. ITucemennpi | II. 21 uuTarts,
XvMHYeCcKHe CBOMCTBA BOJBI (peaklMM C MeTaljlaMu, KOHTPOJIb; KOHCIEKT 3HaTh
OKCHJIaMH METAJUIOB M HEMETAJIJIOB)

42. Knaccugukanus HEOPraHUYECKUX COCIMHECHUM. ITucemennpni | I1. 23 yurars, c.
Oxkcunpl:  coctaB,  kiaccupukanus  (OCHOBHBIE, KoHTpousb;  |105 Bompocs! 4, 5
KHCIIOTHBIE, am(oTepHbIe, Hecoseo0pa3youe), YcerHbil
HOMEHKJIaTypa (MeXAyHapoAHass U TpHUBHUAJIbHAs). Ompoc;

[TomyueHne M XMMHMUYECKHME CBOMCTBA KHCIOTHBIX H
OCHOBHBIX OKCHJIOB.

43. OcHoBaHMsI: cOCTaB, Kiaccu(uUKalus, HOMEHKIATypa [Incemennsnii | I1. 24 yurarts, C.

(MexIyHapoJaHas M TpUBHAJIbHAS), (QU3HUECKUE WU KOHTPOJIb; 107 Bonpoc 1-3




XUMHYECKHE CBOMCTBA, CITIOCOOBI MOTyYSHHUS. VYcrHbli
OIIpOC;
44, AmMdoTepHblE OKCHIIBI U THIPOKCHIBI, UX CBONCTBA H IIncemennsnii |11, 23-24 yurtaTts,
IIOJIyYEHHUE. KOHTposb;  [c. 105 3ananue 4
VYcerHbii
OI1poC;
45. Kucnorsl: cocraB, kinaccupukanus, HOMEHKIATYpa, ITucemennpii | I1. 25 yurars, c.
(u3nyecKue CBONCTRA. KOHTPOJIb; 111 3ananue 6
VYerHbiit
OI1poC;
46. Kucnorsl: Xxumuueckue cBocTBa, CiocoObl MOTYUYEHHUS. ITucemennspiii | I1. 16 uurars, c.
Psin akTHBHOCTH METaIIOB. KOHTPOJIb; 78 3amanue 3
VYerHbiit
OI1poC;
47. Conu (cpeaHue): HOMEHKJIATypa, CocoObl MOIy4YeHus, ITucemennspi | I1. 17 uurars, c.
B3aUMOJICCTBUE COJIeH C MeTa/llaMH, KHCJIOTaMHu, KOHTPOJIb; 80 Bompoc 3
IEJ10YaMH U COJISIMH. YcrHbIi
OTIpoC;
48. Bblynciienys o ypaBHEHUAM XUMHUUYECKOU PEaKILIUH. ITucemennspni |I1. 20, 27 yurats
KOHTPOJIb;
49. I'eneTnyeckas CBsA3b MEXKIY KJIACCAMH HEOPTaHUYECKHUX [Incemennsnii | I1. 27 yurarts, C.
COCIUHECHMI. KOHTPOJIb; 119 3amanue 2, 3
50. IIpakTuyeckast pabora Ne 7 Pemenue [IpakTrueckas C. 120-121
DKCIEPUMEHTAIbHBIX 3a7ad 1o TeMme "OCHOBHBIE pabora; YUTaTh




KJIACChl HEOPTaHUUYECKUX COSAMHEHHUM".

51. Ypok 00001IeHHs ¥ CHCTeMAaTH3aIluY 3HAHHH. YcrHBIIT I1. 12-27
OTIpoC; MTOBTOPUTH, 3HATH
TectupoBanue; OCHOBHBIE
TOHSITUS
52. KonTpoibHasn padora Ne2 "Baxkneiimme Konrtposnbnas I1. 12-27
NpeacTABUTETH HEOPraHUYeCKHX BellecTB' . pabora; MTOBTOPUTb, 3HATH
OCHOBHBIC
MOHSITUS
53. Ctpoenue atomoB. CocTtaB aTOMHBIX saep. M30Torbl. [Tucemennsiii | I1. 28 yutars, c.
OnexTpoHbl. PU3HUECKUN CMBICT MOPSAIKOBOrO HOMEpPA KOHTPOJIb; 127 Bompoc 7
JJIeMEHTA. YcTHbIl
OI1poC;
54, [Tepnonnueckuit 3akoH u Ilepmommueckas cucrema YcrHBIIT I1. 29-30 yurats,
xumuueckux snemeHtoB .M. MenaeneeBa. Ilepuossi, OTpocC; c. 132 Bompocsl
Tpynmnbl, MNOATPYHNbl. DU3NYECKUH CMBICT HOMEPOB 4-6
MIEPHUO/IA U TPYIIITHL.
55. CtpoeHue 3JIeKTPOHHBIX 000J04eK aToMOB TepBbIX 20 [Mucemennswni | I1. 31-32 yutarh
XUMHYECKHX DIEMEHTOB TMEPUOAMYECKONH CHCTEMBI KOHTPOJIb;
. . Menneneena.
56. XapakTepucTuka XHMHYECKOTO JJIEMEHTa TO0 €ero [Tucemennsiii | II. 33 uurats
MIOJIO’KEHUTO B TIEPHOMICSCKOM cucTeMe KOHTPOJIb;
J1. 1. Menneneena. YcTHBIN
OTIpoC;
57. 3HaueHUe MEePUOAUYECKOTO 3aKOHA M TEPUOIUYECKOM YcTHBIN I1. 33 yuTaTh
CUCTEMBI XMMHUYECKHX JJICMECHTOB JUIS Pa3BUTHS HAYKH OIIpoC;
u npaktuku. 1. 1. MenneneeB — y4€HbIN, Menaror u Coobenue;

rPpaKJIaHHH.




58. Ypok 00001IeHNS U CUCTeMAaTU3aluK 3HAHUH. VYcerHblii IT. 28-33
OIpoc; MMOBTOPUTD, 3HATH
TectupoBanue; OCHOBHEIE
TTOHSTHS
59. KonTpoubnas padora Ne3 "Ilepnoanyeckuii 3aK0H KonTponbHas IT. 28-33
Iepuonuveckas cucrema JI. HW. MenaeneeBa. pabora; [IOBTOPUTH, 3HATH
Ctpoenue atoma'. OCHOBHBIE
TTOHSTHS
60. DJIEKTPOOTPULIATETLHOCTD aToOMOB XUMHYECKHUX [Tucemennslii | KoHcnekT ypoka
AJIEMEHTOB. XMMHUYECKasi CBsI3b: KOBAJIEHTHAS MOJIApHAs KOHTPOJIb; 3HATh
Y KOBAJICHTHAs HEMOJISIpHASL. VcTHBIH
Ompoc;
61. DJIEKTPOOTPULIATETLHOCTD aToOMOB XUMHYECKHUX [Tucemennslii | KoHcniekT ypoka
AJIEMEHTOB. XMMHUYECKas CBsI3b: KOBAJIEHTHAS MOJIApHAs KOHTPOJIb; 3HATh
Y KOBAJICHTHAs HEMOJISIpHASL. VcTHBIH
OIpoc;
62. HonHas CBs3b. [Iucemennsiit | I1. 34 gurats, c.
KOHTPOJIb; 152 3ananus 1-6
YcTHBIN
Ompoc;
63. MeTannnueckas CBS3b. YcTHBIN I1. 37 yutath
Ompoc;
64. BaneHnTHOCTh U CTENIEHh OKUCIICHHS. IIncemennsit | I1. 38 unrats, C.
KOHTPOJIb; 165 3amanus 4-5
YcTHBIN

OIIpOC;




65. TpeHupOBOYHBIEC YIIPAKHEHUS 10 BBIYUCIICHUIO CTEIICHU 1 0 0 ITucemennspiii | I1. 38 yurars, c.
OKHCJICHUS 3JIEMEHTOB B COCIMHEHUSX. KOHTpO!JIb; 165 3ananue 6
YcrHbIi
OIIpoC;
66. OxkucnutenbHO-BoccTaHOBUTENbHBIE peaknuu  (OBP). 1 0 0 [MTucemennsnii | I1. 39 yutath
[Tpouecchl OKUCIIEHNUS U BOCCTAaHOBJIEHUS. OKUCIUTENN KOHTpOJIb;
Y BOCCTAHOBUTEIH. VYcerHbii
OI1poC;
67. Cocrasnenue YPaBHEHUN OKHMCAHuTENbHO- | 1 0 0 [Tucemennsiii | II. 39 yurats
BOCCTAHOBUTEIIBHBIX PEAKIUHA U CXEM DIIEKTPOHHOTO KOHTPOJIb;
Oananca. YcTHbIl
OI1poC;
68. VYpok pa3BHBAIOMIEIO KOHTPOJISI 3HAHUW. XUMHSA B 1 0 0 [TucbMeHHBIH [ToBTOpEHME
JICHCTBHH. KOHTPOIIb;
YcrHbI
OTIpoC;
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 6.5
9 KJIACC
Ne Mara Tema ypoka KosaunyecTBo yacos Buasl, popmbi Jdomamnee
/1 | MpoBeeHus KOHTPOJIS 3alaHue
Ilnan| ®akr Bcero | KonTpoabhsie | [IpakTuyeckue
padoThI padoTsI
1. Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX 1 0 0 YcTHbIl I1. 1 gurars, c. 11
BELIECTB (MEXAyHapOaHas U TPUBUAIbHAS). Ompoc; 3ajanue 7




[Tepuonnueckuii 3akoH. [lepuoanueckas cucrema YcrHbI I1. 2 yurare, c. 19

xumuueckux sneMenToB . . MengeneeBa. CtpoeHue OIpoc; 3agague 6

aTOMOB.

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUUYECKUX YcTHbIi I1.1 yuTath

3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KANUs, KLU U OTpoc;

UX COEIMHEHUH B COOTBETCTBUH C MOJIOKEHUEM B

MEPUOINYECKON CUCTEME U CTPOCHUEM aTOMOB.

XHUMHUYECKHE CBOMCTBA BEIISCTB, OTHOCIIINXCS K IIncemennsbIit II. 1-2 yuraTs,

Pa3IMYHBIM KJlaccaM HEOPraHUYECKUX COCTMHEHUM, UX KOHTpO!JIb; MOBTOPUTH

TEHETUYECKask CBSI3b. KJIacCU(UKALIAN

XUMHUYECKUX
COCMHEHMI

CtpoeHue BeniecTBa: BUJIbI XUMHUECKOU CBSI3U. THIIBI [Mucemennswiit | II. 1-2 yuraTs,

KPUCTAJUIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB KOHTpO!JIb; MOBTOPEHUE

BEILIECTBA OT TUIA KPUCTAIUNIMUECKON PEIIETKH.

CrtapToBbIil (BXOJHOM) KOHTPOJIb. Kontpomnbnast | II. 1-2 uurars,
pabora; MOBTOPEHUE

Knaccudukanuss XuMUYECKUX pEaKIfil M0 pa3IuyHbIM [Mucemennsnii |I1. 3 yurats, c. 23

npu3HakaM (10 YHUCIY U COCTaBy Yy4YacCTBYIOIIMX B KOHTpOJIb; Bompoc 4

peakiuu BemeCTB, MO TemioBoMy dddekry, 1o YcTHbIi

W3MEHEHUI0  CTENEHEH  OKHCIEHHUS  XHUMHYECKUX ompoc;

9JIEMEHTOB, 1O  O0OpaTUMOCTH, TIO  YYaCTUIO

KaTalu3aTopa). JK30- M SHJIOTEPMHUYECKHE PEAKIUH,

TEPMOXHUMHUYECKHE YPABHEHHUSI.

[TonsiTne 0 ckopocTH XUMUYECKOW peakuuu. [loHsaTre [Mucemennsiit |I1. 3 yurats, c. 23

0 TOMOTEHHBIX M Te€TEepPOreHHBIX peaknusx. dakTopsl, KOHTPOJIb, | AOTIOJTHUTEIIBHOE

BJIMAIONINE HA CKOPOCTh XMMHYECKOUN peaKiInu. VYcrubiit 3a/1aHNe
OTIpoC;

[TonsiTHE 00 0OPATUMBIX U HEOOPATUMBIX XUMHUYECKHIX [TucbmeHHbIM I1. 3 yurare,




peakuusx. lloHsTHE O XUMHUYECKOM pPaBHOBECHUU. KOHTPOJIb; WHJMBUIyaJIbHOE
@aKkTOpbl, BIUAIONIME HA CMEHIEHUE XHUMHYECKOIO 3aJlaHne
paBHOBECHS.

10. MexaHnu3M OKHCINTEIIFHO-BOCCTAHOBUTEIBHBIX IInceMeHHBIN I1. 3 yuraTs,
peakiuii (3MEKTPOHHBIH OalaHC OKUCIUTENBHO- KOHTPOJIb,  |MHAUBUAYAJIbHOE
BOCCTAHOBUTEIBHOM PEaKIum). 3aJlaHue

11. Teopus AJIEKTPOIUTUYECKOMN IVCCOLIMALIUH. ITucemennsiii | I1. 4-5 yurats, c.
DNEKTPONUTHl U HEAIEKTPOIUThl. KaTHOHBI, aHMOHBIL. KOHTPOJIb; 30
MexaHu3M AUCCOIMALMM  BEIIECTB C Pa3IMYHBIMU YcTHBIN JIOTIOJTHUTEIIBHOE
BHUaMU XUMHUYECKOH CBSI3H. OTpoc; 3agadue 1 wiun 2

12. Crenenr  guccounmanuu. CribHple W ciaa0ble VYcrHbIi I1. 4-5 uuraTth
3JIEKTPOJIUTHI. OTpoc;

13. Peakuuu nonHOr0 OOMEHa, YCIOBHUS HMX MPOTEKAHUS. IIucemennswnii | II. 4-5 yuraTs,
HNonHble ypaBHEHUS PEAKIUMA. KOHTpPOJIb; 3aJlaHUE B

TeTpaaun

14. XHUMHUYECKUE CBOKMCTBA KUCIIOT B CBETE MPEICTABICHUN ITIucemennsiii |I1. 6 yuraTh, . 41
00 3JIEKTPOJIUTUUECKON JUCCOIUAIIIH. KOHTPOJIb; BOTIPOCHI 1-3

15. XUMHYEeCKHEe  CBOMCTBA  OCHOBAaHMHM B CBETE ITucemennsiii |I1. 7 yurath, c. 48
MIPEJICTAaBICHUM 00 IIEKTPOIUTUYECKON TUCCOLIUAIIH. KOHTpOJIb; BOMPOCHI 5(B)

16. XHWMHUYECKUE CBOMCTBA COJIEH B CBETE MPEACTaBICHHI IIncemennnri |I1. 8 unrats, c. 48
00 PIIEKTPOIUTUIECKON JUCCOIUAITIH. KOHTPOJIb; 3aJlaHue 5B

17. [TonsiTue 0 rHAPOIN3E CONEN. YcTHEII I1. 9 unrats, c. 52

OIIpOC;

3aJaHue 5




18. KauecTBeHHbIC peakiii Ha KATUOHBI U AHUOHBI. IInceMeHHEbIi I1. 9 uurath
KOHTpO!JIb;
19. IIpakTHyeckasn padora Nel. Pemienne [Ipaktuueckas |(I1. 1-9 moBTOpPUTH
AKCIEPUMEHTAIbHBIX 3a/1a4 no TeMe pabora;
"DnexkTponuTHYecKas quccounanus’.
20. KonTpoabHas padora Nel "llepuoguveckuii 3aKoH Kontposbnas |I1. 1-9 noBToputh
u Ilepuoagnueckass cucrema JI. U. Menaeseena. pabora;
Crtpoenue atoma'".
21. OO6mass xapakrepucTuka ranoreHoB. OcoOeHHOCTH [TucbMeHHbI I1. 10 yuraTh
CTPOEHHUSI aTOMOB JTHUX JJIEMEHTOB, XapaKTEPHBIC I KOHTPOJIb;
HUX creneHu okucieHus. CtpoeHue u Quznueckue VYerHbiit
CBOWCTBa  TMPOCTBHIX  BEHIECTB —  TaJOrEHOB. OIpoc;
XUMHUYECKME  CBOWCTBA Ha  IpUMEpe  XJjopa
(B3ammojielicTBE € MeETaulaMH, HEMeTaJUIaMH,
IeJI049amMu ).
22. XnopoBogopoa. ConsiHas  KUCIOTa, XUMHYECKHE IInceMeHHbIN II. 11 untate
CBONMCTBa, TOJy4eHHE, TpuMeHeHue. KauecTBeHHas KOHTPOJIb;
peakuus Ha XJIOPUA-UOHBI. YcerHbii
OIpoc;
23. PuU3HOI0rnYecKoe NEHCTBUE XJIOpa U XJIOPOBOAOPOAA YcrHbIi I1. 12 gurats, c.
Ha OpraHu3M 4elloBeKa. BakHeWinne XJIOpuAbl M KX OIpoc; 71
Hax0JIeHHE B MIPUPO/IE. JOTIOJTHUTENBHOE
3a7aHue 2
24. IIpakTuyeckas pabora Ne 2. Pewmenune [Ipaktuueckas | I1. 12-13 yurtaTth
JKCIIEPUMEHTANBHBIX 3a1ad no Tteme 'lloarpynma pabora;
rajoreHoB".
25. Pemenne 3agad Ha BBIUMCIEHUS IO YpPaBHEHUSIM [TucbmeHHbIM C. 72 yurath
XUMUYECKUX pEaKluid, €CIH OJUH peareHT JaH B KOHTPOJIb;

U30BITKE.




26.

OOmast xapakTtepucTuka 3yeMeHTOB VIA-rpynmsl.
OCOOEHHOCTH CTPOEHHUS aTOMOB JTHX 3JIEMEHTOB,
XapaKTepHbIE JJI1 HUX CTENeHU okuciaeHus. CTpoeHue
U (uznyeckre CBOMCTBA IPOCTBIX BELIECTB -
KHCIOpOAa W Cepbl. AJIIOTpONHBIE MOAU(DUKAINU
KHCIIOpOJa M cepbl. XHUMHUYECKHE CBOWMCTBA CEpBHI.
Haxoxnenue ceppl U €€ COEAUMHEHH B IPUPOJE.
XUMUYECKOE  3arps3HEHUE  OKPYKAIOWEH  cpenpl
COEIMHEHUSIMU CEPBI (KUCIOTHBIE JOKIH, 3arps3HEHNE
BO3/yXa ¥ BOJJOEMOB), CIIOCOOBI €0 MPEOTBPAILICHHS.

ITnceMeHHEBIN
KOHTPOJIb;
YcTHbIi
OIpoc;

I1. 14 yuraTs, C.
80 Bormpoc 1

217.

CepoBoiopoj1, CTpOCHHE, (PU3NUECKHE M XUMHYCCKUE
CBOWCTBA.

ITuceMeHHBIN
KOHTPOJIb;
YcTHBIN
OIpoc;

I1. 14 yurats, c.
80 3amanue 3

28.

OKCI/II[I)I CCpbl KaK MPCACTABUTCIIN  KUCIIOTHBIX
OKCHIOB. CepHI/ICTaﬂ KHCJI0Ta.

IInceMeHHBIN
KOHTPOJIb;
YcTHbIit
OIpoc;

II. 14 uuTaTs,
KOHCIICKT 3HATh

29.

Cepnas kuciora, GU3N4ecKrue 1 XUMHUYIECKUE CBOWCTBA
(oObmme Kak TpeNCTaBUTENS Kilacca KHUCIOT U
cnenuduueckue), npumeHenue. Coau  cepHOU
KHCIIOTHI, KAaUeCTBEHHAs peaKIHsl Ha CyIb(haT-HOH.

ITnceMenHBIN
KOHTpOJIb;
YcTHBII
OIpoc;

I1. 15 gaurars, C.
85 Bompocs! 1-5

30.

XHWMHMYECKHE  PEaklIWH, JeXallhue B OCHOBE
IPOMBIIIICHHOTO  CIoco0a  TMOJIydYeHHs  CepHOM
KHCIIOTHI. PemleHne 3amad Ha HaXO0XKICHHE MacCOBOU
JI0JIA BBIXOJ1a ITPOJIYKTa PEAKLIUH.

I[IuceMeHHbBINH
KOHTPOJIb;

I1. 15 gurats, c.
85 3amanue 6

31.

OOmiass XapakTepHCTUKA DJIEMEHTOB VA-TpYIIIBL.
OCOOEHHOCTH CTPOEHHUSI aTOMOB JTHUX JJIEMEHTOB,
XapaKkTepHbIe i HUX CTENEHH OKHUCIEHHUS. A30T,

IIuceMeHHBIH
KOHTPOJIb;
YcTHBIN

I1. 16 yurats, C.
89 Bonpoc 1




pacrpocTpaHeHHe B IpuUpoje, (PHU3MUECKHEe U OIIpoC;
XuMHUYeckue cBoiictBa. Kpyrosopot azora B mpupo/e.
32. KonTponbHas pabota 3a 2 4eTBEpTh [Mucemennswnii | I1. 10-16 gurats,
KOHTPOJIb; TEPMHHBI
YcTHbil dbopmybl
OIIpoC; MTOBTOPUTD

33. AmvMuak, ero (pu3MYecKHe W XMMHYECKHE CBOICTBA, [Ipaktuueckas | II. 17 uyurats,
noinydyeHue u npumeHenwe. Conu aMMOHHS, WX pabora; .93 cooOuienue
¢u3znveckne M XUMHYECKHE CBOWCTBA, MPUMEHEHHE.

KauecTBeHHas peakuys Ha HOHBI aMMOHUSI.

34. A3oTHas kucClIOoTa, €€ (U3HYECKHE W XHMHYCCKHE YcrHbIi I1. 18 uutaTh
CBOICTBa (00IIIME KaK MPEICTABUTENS Kilacca KUCIOT U OTpoc;
cnenuduaeckue). Hurpatsi.

IIpakTnueckas padora Ne3. IlonyueHue ammuaka,
M3Y4YECHHE €ro CBOMCTB.

35. Hcnons3oBaHre HUTPATOB M COJECM AaMMOHMS B YcrHbIi I1. 18 umuTats, c.
KauecTBE MHUHEPAJBHBIX yH0OpeHuil. XuMudeckoe OTIpoC; 99 Bompoc 5, 6
3arpsI3HEHUE  OKPYXKAIOLIEH Cpelbl COEIMHEHUSMU Coobenue;
a3oTa (KHUCJIOTHBIE JOXIH, 3arpsi3HEHHE BO3JyXa,

MTOYBBI U BOJIOEMOB).

36. ®ocdop, amnorponHsle Moaudukauuu  Qocdopa, ITucemennpni | II. 19 unrars, c.

(bu3MYecKre U XUMUYECKHE CBOMCTBRA. KOHTPOJIb; 103 Bompockr 1-3
YcrHbIM
OTIpoC;

37. Oxcun  dochopa(V) u  dochopnas  kucinora, [Tucemennspiii | I1. 19 uurarts, c.
¢usnyeckue MW XHMMUYECKHE CBOMCTBA, MOJyYEHHE. KOHTPOJIb; 103 3ananue 4
KauectBennas peakuus Ha docdar-noHbL. VYcerHbIi
Hcnonb3oBanue ¢ochaToB B KauyecTBe MUHEPAIbHBIX OIIpoC;

ynoOpeHuil. 3arps3HEHHE MPUPOJHBIX  BOJIOEMOB




dbocharamu

38.

Yrnepon, AJJIOTPOIIHbBIE Mo (UKaLINH,
pacmpocTpaHeHHe B HOpUpoAe, (GUIHYECKUE W
XUMUYECKHE CBOWCTBA. AnjcopOmuusa. Kpyrosopor
yriepoia B IPUPOJIE.

IInceMeHHBIN
KOHTPOJIb;
YcTHBIN
OTpoc;

I1. 20 gurats, C.
109 Bompockr 1-5

39.

Oxcuapl yriepona, X (U3HYECKHE M XUMHUYECKHE
CBOWCTBa, (PHU3UOIOTUYECKOE [IEHCTBUE HA IKHUBBIC
OpTraHUu3MBl, MOJTyYCHHE u MIPUMEHCHHE.
DKOJIOTHYECKUE TPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepona(lV); rumoreza riao0anbHOrO MNOTEIUICHUS
KJIMMAaTa; MapHUKOBBIHA () (HEKT.

VYcTHEIN
OTpoc;

I1. 21-22 gyuraTs,
c. 119
UHIUBUAYAIbHOE
cooO1eHne

40.

VYrompHas kuciaota W e€ conm, uX (Qu3mueckue u
XMMHMYECKHE CBOMCTBA, IIOJyYEHUE W IPUMECHECHHE.
KauectBennas  peakuus Ha  KapOOHaT-HOHBI
Hcnonb3oBanue kapOOHATOB B OBITY, MEIHIIMHE,
IIPOMBIIIIEHHOCTH, CEJIbCKOM XO35HCTBE.

IInceMeHHBIN
KOHTPOJIb;
YcTHbIi
OIpoc;

I1. 23 yurars, C.
122 Bonpocsr 1-3

41.

IIpakTHYeckas padora Nedq. [Tonyuenue
yriaekucnoro rasza. KadecTBeHHas  peakuuss Ha
KapOOHaT-HOH.

[IpakTrueckas
pabora;

C. 115 gurars

42.

HepBOHaanBHBIG IIOHATHUA 00 OpraHu4Y€CKux
BCIICCTBAx KakK () COCOAUMHCHUAX yriepoaa:
OCOOCHHOCTH COCTaBa M CTPOCHUH.

YceTHbpn
ompoc;

I1. 22, 23 yurathb

43.

[ToHsATHE O OMOIOTMYECKN BAXKHBIX BEILECTBAX: )KUPaX,
Oenkax, yriaeBojax. MarepuanbHOe  €QUHCTBO
OpPraHUYECKUX U HEOPTraHUUECKUX COEANHEHUH.

YcTHbIM
OTIpoC;
Coobiienue;

I1. 23 uyurtats

44,

Kpemuuii, ero ¢usnyeckue m XMMHUYECKUE CBOMCTBA,
[IOJIy4eHUe U INPUMEHEHHE B JJICKTPOHMKE.
CoennHeHNs KpeMHUS B IPUPO/IE.

IInceMeHHEBIN
KOHTPOJIb;
YcTHEII
OIpoc;

I1. 24 gurats, C.
127 Bonpoc 3




45. O6mme mpexacraBieHus 00 oxcuae kpemHusA(IV) u YcTHBIT I1. 24 yutaTh
KpeMHueBOM kuciore. CUIMKAThl, UX HCIIOJIb30BAHUE OI1poC;

B OBITY, MEIUIIMHE, TPOMBIIIIICHHOCTH. CooOuienue;

46. Baxneiimne CTpoUTENbHBIE MaTEPHUANIBI: KEPaMHKAa, YcrHbii IToBTOpUTH
CTEKJIO, ILIeMEHT, OeToH, xeye300eToH. I[Ipobrembl OIIpoC; KOHCIIEKT ypoKa
0e301acHOTO UCIIOJIb30BaHUS CTPOUTEILHBIX Coo0mienne;

MaTepUajIoB B MOBCEAHEBHON KU3HU.

47. IIpakTuyeckasn pabora Ne 5. Pewenue [IpakTuueckas [ToBTOpHTH
SKCIIEPUMEHTAJbHBIX 3aJady Mo TeMe "Baxueilmue pabora; KOHCIIEKT ypOKa
HEMETaJUIbl U UX COeUHEHUA".

48. O000111eHIE U CUCTEMATU3AaIlUs 3HAHUI. YcrHBIIT I1. 10-24

OI1poC; HOBTOPUTb,
TectupoBanue; | MIOATOTOBUTHCS K
KOHTPOJIbHOU
pabote

49. Konrposabnasi padora Ne2 "Hemeramisl m HX KoHnTponbsHas I1. 10-24
coeuHeHusn". pabora; MIOBTOPUTH

50. OOmiasi xapakTepUCTHKAa XUMHUYECKHUX AJIEMEHTOB — VYcerHbII I1. 28 yuTaTs, C.
METAJUIOB HAa  OCHOBAHMUM HX  IIOJIOKEHHUS B OIpoc; 149 Bonpoc 8
MEePUOJNYECKON CHCTEME XHMMHMUYECKHUX DJIEMEHTOB
J. U. MenneneeBa u crpoeHus artoMoB. CTpoeHue
MeTaioB. Meramndeckas CBA3b M MeTaJUIMYecKas
KpUCTAJIJINYECKas pelIéTKa.

51, ONEKTPOXUMHUYECKUH ps  HaNpsHKEHUH METalIOB. ITucemennspni | I1. 28-29 ynrats
Ou3nyeckue M XUMHUYECKHME CBOMCTBAa METAJUIOB. KOHTPOIIb;

OO6mue cnocoObl MOTyYeHHS METAJLIOB. YcTHbIN

OTIpoc;




52. [ToHsITHE O KOPPO3UH METAIJIOB U OCHOBHBIE CIIOCOOBI YcrHbI I1. 32 yuraTh

3aIIUThI OT KOPPO3HH. OIpoc;
Coo0ienne;

53. CrnaBel (cTanb, 4yryH, TIOPATIOMHHHA, OpoH3a), HX YcrHbiit I1. 36 yuraTh

MIPUMEHEHHUE B OBITY U TIPOMBIIIUICHHOCTH. OIpoc;
Coo01ieHus;

54, [Ilenounbie metamibl. [lomokeHue B MepUOIUUYECKOM IIucemennwiii | I1. 36 ynrars, C.
cucrteMe xummyeckux vieMeHToB J[. M. Menneneesa, KOHTpOJIb; 188 Bompockr 1-2
CTpoeHue aroMoB. Haxoxzaenue B mpupoje. YcTHBIH
du3nyeckue U XHMMUYECKUE CBOMCTBA (Ha IMpUMeEpe OIIPOC;

Hatpusi ¥ Kanus). OKCHUIBI U THIAPOKCHIBI HATPUS H
kanus. [IpruMeHeHre IIEeTOYHBIX METAUIOB M UX
COETUHEHUM.

55. Illenoyno3eMenbHBIE METalibl MarHuid M KaJbLIHi, IInceMeHHBIN I1. 36 yuTaTs,
cTpoeHue aroMoB. IlonokeHue B NEPUOAUYECKOU KOHTPOJIb,  |MHAMBHUIYaJbHbIC
cucTeMe XuMu4deckux ajiaemeHToB [. 1. Menneneena. YcTHBIN 3a1aHus
Haxoxnenune B npupoae. @u3nueckue U XUMUYECKUE OIIpOC;
cBolicTBa. BakHeimme coequHeHUs KanbIus (OKCH],

TUAPOKCH]I, COJIN).

56. Pemienne 3amay Ha BBIYMCIEHUS 10 YPaBHEHUAM IIncrMennsblit 3agaHus o
XUMHUYECKUX PEAKLUU, €CIM OAUH U3 PEarcHTOB JaH B KOHTPOJIb,  [MHAUBUAYATbHBIM
M30BITKE WM COJIEPKHUT TPUMECH; MacCCOBOU IO KapToyKam
BBIX0/1a TPOJIYKTA PEAKLIUH.

57, JXKeéctkocTh BOABI M CIIOCOOBI €€ YCTpaHEHHUS. VYcrHbii I1. 32 yurats, c.

Ompoc; 166 Bompockr 1-4,
6

58. Beluucnenuss mo ypaBHEHUSM XUMHUYECKHX PEAKLUH, IIncemennsnii | I1. 32 yurars, c.

€CJIM OJMH U3 PEareHTOB JaH B BUJE BOJHOIO pacTBOpa KOHTPOJIb; 166 3HaTH

C U3BECTHOM MacCOBOU JIOJ€Ei.




59.

IIpakTnyeckas paGora Ne6. JKEctkocTh BOABI U
METO/bI €€ yCTpaHEHUS.

IIpaxTrueckas
pabora;

C. 166-167

quTaTh, 3HATH

60.

Amomunanii. [lonoxkeHue B NMEPUOIUYECKON CHUCTEME
xumuueckux 3neMenToB Jl. 1. MenneneeBa, ctpoeHue
atoma. Haxoxnenne B mnpupoxae. Pusznueckue u
XUMHYECKHE CBOWCTBA. AMQOTEepHBIE  CBOICTBA
OKCHJIa ¥ THUJIPOKCUJA.

IInceMeHHBIN
KOHTpOJIb;
YcTHBIN
OTpoc;

I1. 33 yurats, c.

171 Bompocsr 1-3

61.

Amomunuii. [lonoxxeHnne B mepUOIUYECKON CUCTEME
XuMH4YeCcKuX anemMeHToB /. . MeHneneeBa, cTpoeHue
atoma. Haxoxnenne B mnpupoxae. Dusznueckue u
XUMUYECKHE  CBOMCTBA. AMQOTEpHBIE  CBOWCTBA
OKCHJIA ¥ THUJIPOKCUJA.

ITuceMeHHBIN
KOHTPOJIb;
YcTHBIN
Ompoc;

I1. 33 yurtats

62.

XKenezo. I[lomoxkenne B NEPUOAUYECKON cHCcTEME
xumuueckux 3neMenToB Jl. 1. MenneneeBa, ctpoeHue
atoMa. Haxoxnenue B mpupoae. Dusmueckue u
XMMHYECKHUE CBOMCTBA.

ITuceMeHHBIN
KOHTPOJIb;
YcTHBIN
Ompoc;

I1. 34 yurats, C.

176 3ananug 4, 5

63.

Oxcunel, rtuapokcunsl u  comu  kenesa(ll) wu
xeneza(Ill).

IInceMeHHBIN
KOHTPOJIb;

I1. 34 yurtats

64.

IIpakTHyeckas padora Ne 7. Pemenue
JKCIIEPUMEHTANIBHBIX 3a/lad 1Mo Teme 'BaxuHeimme
METaJUIbl U UX COeUHEHUA".

[IpaxTueckas
pabora;

C. 177 uurath

65.

HoBble wmarepuanbel u TexHonoruu. BemecrBa u
MarepHaibl B MOBCEAHEBHOM JKU3HU YeEIOBEKa. XUMHUS
U 370pOBbe. be3omacHoe HMCMNOIb30BaHHE BEUIECTB U
XUMHYECKHUX PEAKIIHii B OBITY.

VYcTHEBI
OTpoc;
Coo0uieHue;

I1. 39 yurath

66.

[IpuposHble HCTOYHUKH  YIJIEBOJOPOJOB  (Yroib,
MIPUPOHBIN Ta3, HEPTh) MPOIYKTHl UX MEpPepadbOTKH,
UX POJIb B OBITY ¥ IPOMBIIIIEHHOCTH.

YcTHbBIH
OIIpoC;
Coo0iiienue;

I1. 40 uurats




67. OCHOBBI 3KOJIOTHYECKOW TPaMOTHOCTU. XHMHUYECKOE 1 YcTHbIi I1. 41 uutaTh
3arpsi3HEHUE  OKPY’KAIoIIEeH  Cpelbl,  MpeleabHO OI1poC;
nomyctuMas KoHieHtparusa BemiecTB - I1JK). Pomb Coo01ieHue;
XUMHH B PEIICHUN YKOJIOTUYECKUX MPOOITEM.

68. IloBTOopenue Tembl "I'eHeTHueckas CBA3b MEXKAY 1 IInceMeHHBIM IToBTOpeHune
MeTaJlJIlaMi U HeMeTayiamMu'". KOHTPOJIb;
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUIAA YYEHUKA

8 KJIACC

Xumust. 8 knacce/I"abpuensia O.C., OctpoymoB WU.I'., Cnankos C.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocsemienuey;
Xumus 8 xknacc. Xumus 8 kiacc: yaeOHuk / O. C. I'abpuensH. — 8-e uzn. npepad. — M. : lpoda, —2019 r. 287 c.[1] c.: mi. - (Poccuiickuii yueOHUK).
ISBN 978-5-358-21272-5

9 KJIACC

Xumus. 9 knacc/I"abpuensu O.C., Octpoymos WN.I'., Cnaakos C.A., AkuronepHoe o6mectBo «M3narenbctBo «IIpocBerenue;
Xumus 9 kimace: yaeonuk / O. C. IN'abpuensH. — 7-e uzz. npepad. — M. : [Ipoda — 2019 r. 319, [1] c. un. (Poccuiickuii yueOHUK)
ISBN 978-5-358-21507-8

METOINYECKHUE MATEPHUAJIBI JI51 YUUTEJIA




8 KJIACC

1. B nomours mkonsHoMy yuutento. M. FO. 'opkosenko «Iloypounsie pazpadotku no xumud k yaeouukam: O. C. I'abpuensna; H. M. Conuna, M. I1.
Canuna; I'. E. Pynsutuca, ®@. I'. ®enpamanay 9 kiacc. «Bako», Mocksa 2005 r.

2. B nomomrs abutypuenty. O. C. I'abpuensu, U. I'. OctpoymoB «Xumus». [Tocodbue ais MIKOJIBHUKOB CTApIINX KJIACCOB U MOCTyMaomux B BY3bl.
Hpoda, Mocksa 2005 .

3. B momomis abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». J{7s MKOTBHUKOB CTAPIINX KJIACCOB U MOCTyMarmux B BY 351
Teopernueckue ocHoBbl. Borpockl. 3amgaun. Tectsl. [Tog penakmueit npodeccopa P. A. JIuguna 3 — e uznanue, ucnpasienHoe. Ipoda, Mocksa 2004
r.

. 'abpuensu O.C. [Iporpamma kypca xumuu s 8-11 kmaccoB o0mieoOpazoBaTenbHbIX yupexaeHuid. — M.: [Ipoda;

. 'abpuensu O.C. Xumust: 8 kacc : yaeOHUK A1 001eo0pa3oBaTenbHbIX yapexacauii. — M.: [lpoda.

. 'a6puensu O.C. M3yuaem xumuro B 8 ki1.: nuaakTudeckue Matepuaisl / O.C. ['abpuensu, T.B. CmupnoBa. — M.: bruk mroc

. 'abpuensu O.C., Buckoboitnukosa H.II., SlmykoBa A.B. HactonpHast kHuTa yuutens. Xumus. 8 ki1.: Meroaudeckoe nmocobue. — M.: JIpoda;

. I'abpuensu O.C., Pynos H.H., Tonkynos B.U. Xumuueckuii skciepuMeHT B mkose. 8 kiacc. — M.: Ipoda

. MununcrepcTBo obdpazoBanus Poccuiickoit denepannu. [Iporpammsl s 00meoOpa3oBaTenbHBIX yupexxaeHnid. Xumus 8 — 11 kmaccel. -3-¢
u3aHue, crepeoTunHoe - Mocksa; Jpoda, 2002 r. (ctp. 26 — 37).

10. Pabouast mporpamma. Xumus. kK YMK O. C. I'abpuensna Jlabupunr. py. UznarensctBo "Bako" 2016 .

11. denepanbHOro KOMIIOHEHTA FOCYAaPCTBEHHOTO cTaHAapTa ob1ero odpazoBanus no xumun (Yacts 1. OcHOBHOE 00111€€ 00pa3oBaHUE) IS
OCHOBHOM 00111€00pa30BaTeNbHOM IKOJIbI B COOTBETCTBUU € CYLIECTBYIOIIEH KOHIENIMEH XUMUYECKOro 00pa3oBaHUsl.

12. Xumus: 8 kiacc: KOHTPOJIbHBIE U TpoBepouHble padboThl k yueOHuKy O.C. ['abpuensna «Xumus. 8 kinace» / O.C. I'abpuensn, [1.H. bepeskun, A.A.
VYmakosa u ap. — M. : [Ipoda;

13. Xumus 8 knacc. Xumus 8 kiacc: yaeOHuk / O. C. I'abpuenss. — 8-e uzn. npepad. — M. : Ipoda, —2019 r. 287 c. [1] c. : uin. - (Poccuiickuii
y4eOHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnunax 8 — 11 kmaccel. CipaBounoe mocodue. ABrop — coctaButenb A. E. Haconora 10 — e uzganue, crepeoruntoe. Ipoda, Mocksa
2007 r.

O 0 31 O DN K~

9 KJIACC

1. B momoms mkoasHOMY yuutento. M. 0. I'opkoBenko «lloypounsie pazpabotku no xumuu K yueOnukam: O. C. 'abpuensna; H. . Conuna, M. II.
Canuna; I'. E. Pynsurtuca, ®@. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005 r.

2. B momome abutypuenty. O. C. I'abpuensn, U. I'. OctpoymoB «Xumusi». [TocoOre y1si MIKOJIBHIUKOB CTAPIIUX KJIACCOB U TocTynatmux B BY 351
Hpoda, Mocksa 2005 r.

3. B momoms abutypuenty. P. A. Jlugun, B. A. Monouxko, JI. JI. AuapeeBa «Xumusi». [t IIKOJIBHUKOB CTapIIMX KJIACCOB M MocTynaromux B BY 351
Teopernueckue ocHoBbl. Bonpocsl. 3agaun. Tectsl. [lox penakuueit npodeccopa P. A. Jluguna 3 — e uznanue, ucnpasinexHoe. poda, Mocksa 2004
r.

4. I'abpuensan O.C. [Iporpamma kypca xumuu i 8-11 kaaccoB 061eo0pazoBaTenbHbIX yupexaenuit. — M.: poda;



5. Xumus 9 kiace: yaeonuk / O. C. N'abpuensH. — 7-e u3a. npepad. — M. : JIpoda — 2019 1. 319, [1] c. win. (Poccuiickuii yaeOHUK)

ISBN 978-5-358-21507-8

6. N'abpuensu O.C. M3yuaem xumuto B 9 ki1.: muaaktuyeckue marepuaisl / O.C. I'abpuensn, T.B. CmupnaoBa. — M.: biuk moc

7. 'abpuensu O.C., Buckoboitnukosa H.II., SlmrykoBa A.B. HactonpHast kaura yuurens. Xumus. 9 kir.: Metoaudeckoe nocooue. — M.: JIpoda;

8. I'abpuensu O.C., Pynos H.H., Tonkyno B.. XuMuueckuii skcriepuMeHT B 1Koste. 9 kinacc. — M.: Jlpoda

9. MunuctepctBo obpaszoBanus Poccuiickoii @enepannu. [Iporpammel ams 06meoOpazoBaTenbHbIX yupexxaeHnil. Xumus 8 — 11 kaccel. -3-¢
u3aHue, crepeoTuHoe - Mocksa; JIpoda, 2002 r. (ctp. 26 — 37).

10. Pabouast mporpamma. Xumus k YMK O. C. I'abpuensina Jlabupunt. py. M3narensctBo "Bako" 2016 r.

11. denepanbHOro KOMIIOHEHTA FOCYAAPCTBEHHOTO cTaHAapTa obmiero odpazoBanus no xumuu (Yacte 1. OcHoBHOE 00111ee 00pa3oBaHue) s
OCHOBHO# 00111€00pa30BaTeNbHOM IKOJIbl B COOTBETCTBHH C CYLIECTBYIOIIEH KOHIENIHEH XUMHUYEeCKOro o0pa3oBaHusl.

12. Xumust: 9 kmacc: KOHTPOJIBHBIC U IPOBEPOUHBIE paboThl K yueOHuky O.C. 'abpuensua «Xumus. 9 kimace» / O.C. 'abpuensH, [1.H. bepeskun, A.A.
VYurakosa u ap. — M. : [Ipoda;

13. Xumus 9 xnacc: yueonuk / O. C. I'abpuensH. — 7-e u3z. npepad. — M. : Ipoda — 2019 1. 319, [1] c. mi. (Poccuiickuii yueonuk) ISBN 978-5-358-
21507-8

14. Xumus B Tabnumax 8 — 11 kimaccel. CripaBounoe mocobue. ABtop — cocraButenb A. E. Haconosa 10 — e u3nanue, crepeorumnuoe. poda, Mocksa
2007 r.

HOUPPOBBIE 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/ (caliT i yauTens XuMUA U 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 xmacc)

9) http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu

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

11) Tlopran Beepoccuiickoit oaummuanbl KOIBHUKOB. http://rusolymp.ru/

12) Pycckuii o6pazoBatenbHblil moptan. http://www.gov.ed.ru

13) denepanbHbIi poccuiickuii o0ieodpasoBarenbHbIid mopTai. http:// www.school.edu.ru
14) ®enepanpubiii mopran «Poccuiickoe oopasoBanuey. http://www.edu.ru

15) Iopran komnannn «Kupumn u Medonuii». http://www.km.ru



16) O6pazoBaTenbpHBIN MOpTaT «Yuebay. http://www.uroki.ru

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

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

19) Uznatenbckuii gom «IIpodpxuuray. http://www.profkniga.ru

20) Uzmarenbckuit nom «1 ceHTsOpsi». http:// www.1september.ru

21) dectuBanb nenarorudeckuii uaei «OTKPBITHIN YpOK» (M3aaTenbCKuit 1oM «1 ceHTsaopsi»). http://festival.1september.ru
22) https://elementy.ru/catalog?type=39

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

24) Unrtepuet nopran [Ipolllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MHHUCTEPCTBO 00pa30BaHMs U HAYKH.

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

9 KJIACC

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

2) http://www.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 A yunuTenst XkMUU U OUOJIOTHN)
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 xnacc)

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

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

11) Iopran Beepoccuiickoit onmmnua bl MKOAHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3zoBatenbHblil moprtai. http://www.gov.ed.ru

13) ®enepanbHblil poccuiickuii odmeodpazoBarenbHblil moprai. http:/www.school.edu.ru
14) ®enepanbHblii nopran «Poccuiickoe odpasoBanue». http://www.edu.ru

15) IMoptan komnanuu «Kupunn u Medoamit». http://www.km.ru

16) OOpa3zoBatenbHblil moptan «Yuebay. http://www.uroki.ru

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

18) XKypuan «BectHuk oopazoBanus». http://www.vestnik.edu.ru

19) Uznatensckuii oM «IIpodxuuray. http:// www.profkniga.ru

20) Uzmarenbckuit nom «1 ceHTssOpsi». http://www.1september.ru

21) dectuBanb nenarorudeckuii uaeil «OTKPBITHIN ypok» (M3aaTenbckuit 1oM «1 ceHTaOpsi»). http://festival.1september.ru
22) https://elementy.ru/catalog?type=39



23) Unrtepuet nopran [polllkomy.pyhttp://www.proshkolu.ru/
24) http://www.mon.gov.ru MUHHUCTEPCTBO 00pa30BaHMs U HAYKH.
25) Caititr CAAM I'MA: PEIITY BIIP, OI'3, EI'D, I'BD u LIT. https://sdamgia.ru

MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIIECCA

YYEBHOE OBOPYJOBAHUE

1) TexHrueckue cpencTBa 00yICHHUSL:

1
2
3
4

.TeneBu3op (¢ AMaroHayibo FKpaHa He MeHee 72¢M)
. IlepcoHAIbHBIN KOMITBIOTED

. Kononku

. [IpunTep nasepHsIi

2) IleuaTHas npoayKIIHS:

01O\ N B~ WM =

. IlpaBuna TexHuku 6€301acHOCTHU (CTEH/ HIKCIIO3ULIMOHHBIH)

. [lepuoanueckas cuctema xumudeckux 3nemenToB J[.M. MenaeneeBa (CTeH1 HKCITO3UILIMOHHBIH )

. PacTBOpUMOCTB coJieif, KHCIIOT ¥ OCHOBaHUH B BOZIE (CTEH SKCIO3UIIMOHHBII)

. [IpaBuiia noBeeHus: 0Oy4daromuXcsi B KAOMHETEe XUMUHU (CTEH]T IKCIO3UIIOHHBII )

. IlpaBuna noBegeHns oOyyaromuxcsi B KaOMHETe XUMHUM (MHCTPYKTAXH JUI IPAKTUYECKUX paboT U 1abOpaTOPHBIX OIBITOB),
. leMOHCTpaliMOHHbBIE TAOIUIIBI IO XUMUHU

. JleMOHCTpallnOHHBIE TUIAKAThI 10 HEOPIraHUYECKON XUMUU

. KoMmuiekT nopTpeToB XuMHKOB

3) Cnenmanu3upoBaHHas yueOHas MeOeb:

1
2
3
4
5.
6
7
8

. Jlocka aynuTopHast ¢ MArHUTHOM MOBEPXHOCTHIO U C MIPUCIIOCOOICHUSIMHU ISl KpETIeHns: TaOIuIL, KapT
. Cron neMOHCTpallMOHHBIN (M3 ABYX CEKIIHI)

. Cton nuckMeHHBIH U1 yuuTens (B KJIACCHOM KOMHATe U B JaDOpaHTCKON)

. CTonbl IByXMECTHbIE YUEHUYECKHE B KOMIUIEKTE CO CTYJIbSIMU

Cryn qns yuutens

. [llkadsb! ceknoHHbIE A1 000pyIOBaHUS B JTaOOPAHTCKOM

. ka¢ BBITSXKHON

. CreHKa 1IKospHas



9. PakoBuHa-MoMKa

10. Tymbouka

11. CTeHn KIacCHBIN YooK

12. Ceii( 11 XpaHEHUSI pEaKTUBOB

OBOPYJAOBAHME VIS ITPOBEAEHUSA IIPAKTUYECKHUX PABOT

VY4eOHO-TIpakTHUeCcKoe U yueOHo-1abopaTopHoe 000pyI0BaHNE

1) ITpuGopb1, HAOOPHI MOCYABI U JTA00PATOPHBIX MPUHAICKHOCTEH TSI XUMUYECKOTO KCIIEPHMEHTA
OOu1ero Ha3HAYCHUS:

1. HarpeBatenapHbie MpUOOPHI (CITUPTOBKA)

2. Jlocka JuIsl CYIIKH TIOCYTbI

2) JleMmoHCTpaliOHHbIE

1. HaGop mocy/asl 1 MPUHAUICKHOCTEH IS IEMOHCTPALMOHHBIX OIBITOB 110 XUMHH

2. HaGop nmocy/sl ¥ IpUHAUICKHOCTEH IS BHITTOJIHEHHS TIPAKTHYECKUX PA0OT 10 XMMUH
3. lITatuB ans 1€MOHCTPAIMOHHBIX Tpooupok [1X-21

3) CneunanusupoBaHHbIE IPUOOPHI U arnaparbl
1. Anmmapar (mpu6op) ISl MOTy4YEeHUs ra30B
2. [Ipubop st cobupaHus U XpaHEHUs ra30B

4) KoMruiekTsl 11 1a00paTOPHBIX ONBITOB U MPAKTUUYECKUX 3aHATUHN MO0 XUMHUU
. HaGop mocy/pl 1 puHAUIEKHOCTEN A1 YUEHUYECKOT0 SKCIIEpUMEHTa
. Habop Ganok a5t XpaHeHus TBepAbIX peakTuBoB (30 — 50 mur)

. Habop cxnsHOK ((pr1akoHOB) 1UIsl XpaHEHUs! paCTBOPOB PEAKTUBOB

. Habop nipobupox (ITX-14, [1X-16)

. HarpeBarenu npu6ops! (ciuptoBkH (50 mi)

. [Ipubop a1 mogyyeHus razo

. ITaruB naboparopuslii xumuueckuit HIJIX

. HaGop mocybl 11 IeMOHCTPAIIMOHHBIX B TA0OPATOPHBIX OIBITOB

9. KoMITJIeKT BOPOHOK KOHYCOOOpa3HbIX

10. KOMIUTEKT BOPOHOK IMIMHAPUYECKHUX

11. BopoHka fenurtenbHas HUIHHAPHYECKAs

12. BopoHKa KarenpHas

13. KoMmuiekT K016 KOHUYECKUX

14. KommuieKT K00 KpyrioJOHHbBIX

01N D WM =



15. KoMiiekT k010 miI0CKOOOHHBIX

16. KommiiekT MEH3ypoK

17. KOMIIJIEKT XMMUYECKUX CTaKaHOB

Hcnons3ytoT uisi NpoBeIeHUS Pa3INYHbIX XUMUYECKUX OTEepPaLlUid.

18. KoMIIeKT UIMHIPOB:

19. KoMruiekT mmaresnei v JI0KeK Uil BEIIeCTB:

20. KomIuieKT MeTajsin4ecKuX U31eIui sl IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB: 32)KUM BUHTOBOM, 3KUM MPYKUHHBIMH,

32)KUM TIPOOMPOYHBIN, JIOKKA JJIsI CXKUTAHUS BEIICCTB

21. Habop CTEKIISTHHBIX TPYOOK

22. Habop uznenuii u3 dapdopa u dasaca: crynka ¢ mectukom Nel Ne3, Turenb HU3KHi, dalia BeIMAPUTEIIbHAS, TPEYTOJIBHUK IS TUTIS Neb.

5) Monenu
KoHCTpyKTOp AT COCTaBICHUST MOJICKYJT

6) HarypanbHable 00bEKThI KOJUICKIIUU

. ATFOMUHUH

. Boiokna

. KameHHBI1 yroib 1 MpoayKThI €ro nepepadoTku
. Kayuyx

. MeTaibl ¥ CILUIaBbl

. MuHepabl ¥ TOPHBIE TIOPOIbI

. HedTp 1 BaxkHelI1e IPOTYKTHI €€ IepepadoTKu
. ITmacTMaccer

. Tonmuso

10. YyryH u ctanb

11. [lIxkana TBepIOCTH

O 01NN P~ W —

7) PeakTuBbl

1. Kucnora consanas

2. Habop Ne 3 BC «Illenoun»
Kanus rugpoxcun

Kanbuus rugpokcuy

Hatpus runpokenn

OTIensHO:
IManpoxcua aMMOHHMS



IM'mapoxcun menu
I'mapoxcun 6apust

3. Okcuapl METAJIIOB:
Oxkcua Gapust

Oxkcun XKeneza (II)
Oxcun AJTIOMUHUS

4. Metanibl:

AmtoMUHUH (TpaHyJIbI)

Xene3o BoccTaHOBII. (ITOPOIIOK)

[uuk (rpanyss)

XKenezo MeTaueckoe BOCCTAHOBICHHOE BOJOPOIOM

5. Habop Ne 6 C «Opranudeckuie BemecTBa
I'ekcan

I'mroko3a

I'muuepun

dopmanuH

MypaBbuHas KUCIOTA

Kucnora ykcycHas

OTIoensHO:
Hedts
AHUINH

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

Kanmii xnopuctserit

Kapbamun (MoueBrHA)

Harpuesas cenutpa (HaTpuii a30THOKUCIIBIN )
Cynepdocdat rpanyarpoBaHHBIN
Tpunarpuiipocdar rpanyIupoBaHHBIHI

OTtnenbHO:
docdoputHas Myka



Cynepdocdar mpoctoit
Kanuiinas coipb

7. Habop Ne 8 C «oHHUTEI»
AHHOHUT
Karnonur

8. Habop 11 C «Conu 111 AEMOHCTPALIMOHHBIX OIBITOBY
AMMHaxk 0e3BOIHBIN

AMMOHUH YTJIEKUCIBIN

Kanuit yrnekucibiit

Kanuii yrnekucibiii KUCIbIiA

Kanwmii hocdoprokucibiii

Kanbruit pochopHOKHCIIBII

Kanbruit pochopHOKHCIBIN 0THO3aMEIICHHBIN

Harpuii yrinekucnsiit

Harpwuii pochopHOKucHbIit 12-BoMHBIN

9. Habop Ne 12 BC «Heopranuueckne BemecTBa Jyisl IEMOHCTPAIITIOHHBIX OITBITOBY
Kannii HogucTerit

Kannii >xene3ncTocuHepoIucThIi 3-X BOAHBIN

Kanuii )xene3ncTocuHepoIuCThIN

Kaymnit poranucteii

Kanwuii 6pomucThiit

Harpuii ceprHOKuCIbIN

Harpuit yrinexkucislit

Hatpuii propuctsiii

Cepa mounoTas

10) Ha6op Ne 13 BC «["anorenuisn
JlnTnit X0puCTHIN

AMMOHUH XJIOPUCTHIN

Bapnii xnopuctsiii

’Keneso xnopHoe 6-BoAHOE

Kannii xnopuctslii

Kanbumii xnopucterit



Maruuii XJIOpuCThIN

Menb n1ByXiopucTas 2-BojiHas
Harpwuit xnmopuctsbrit

[nHK XJIOpUCTHIN

OtnenbHO:
Xnopun 6apus
XII0pu aTtOMUHUSA

11. Ha6op Ne 14 BC «Cynbdatsl. Cynbhutsl. Cynbhuab»
AIFOMUHUI CEPHOKUCIIBIN
AMMOHUN CEPHOKHUCIBIN

Keinesza cepHOKHCIIOE 7-MHU BOJHOE
Kanuit cepHOKHUCIIBIA KUCITBIN

Kanuit cepHokucibii

Kanbuumii cepHOKUCIBIN 2-BOAHBIN
Kymnopoc xene3nsiit

Kynopoc mennbrit

Kynopoc nrHKOBBIH

Maruuit CEpHOKUCIIBINA 7-MU BOJIHBIN
Harpuii cepaucTsii

Hatpuii cepHoKuciblii 6€3B0IHBIN

12. Habop Ne 16 BC
AOMUHUI TpaHyJINPOBAHHBIN
XKemneso (III) oxcun

Kenezo kapOOHMIBHOE

Menp (II) oxuce

[{nHK TpaHyINpOBaHHBII

13. HabGop Ne 17 C «Hutpatbi»
AMMOHHUH a30THOKHCIIBIN
Bapwuit a30THOKUCIBII

Kanmii a30THOKHUCHBIH
Kanpmuii a30THOKUCIBIN
Hatpuit a30THOKHCIIBIN



Cepebpo a30THOKHCIIOE

14. Habop Ne 18 C «CoenuHeHus xpoma
AMMOHHUS IByXPOMOBOKHCIIBIH.

Kanust 1ByXpOMOBOKHCTBIN

Kanust xpoMoBOKHCIIBIN

15. Habop Ne 19 BC «Coenunenus mapraHua
Mapranina 1ByoKUCh
Kanuit MapraHiioBOKUCIbIi

16. HabGop Ne 21 BC «Heopranudeckue BemecTBa
Kanpuus okuch

Mens (II) ceprokucas

Mens (I1) yrinekucnasi oOCHOBHas

Harpuii yrinekucnsiit

Harpuit yrinekucislii Kuciasli

OtnensHO:
IluHK a30THOKUCIBIN
CauHEI a30THOKHCIIBIN,

17. HabGop Ne 22 BC «MHaukatopb»
MeTuIoBbIi OpaHKEBBIN, UHAUKATOP
®denondranenH, UHIAKATOP

18. Marepuaisr:
AKTHBHUPOBaHHBIN YTroJb

Bazenmun

Kanbuus kapbonat (Mmpamop, men)
[Mapadun



