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IHHOACHUTEJBbHAA 3AIINCKA

PaGouass mporpamMmma mo XuMHH UIsI OOydaromuxcs 8-9 KJIacCOB COCTaBleHAa Ha OCHOBE TpeOoBaHMA K pe3ynbTaTaM OCBOCHUS OCHOBHOM
o0pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0pa3oBaHUs, MpencTaBleHHbIX B DeaepalbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
OCHOBHOTO o00mIero o0Opa3zoBaHusi, ¢ Y4€TOM pachnpeleNéHHBIX [0 KJaccaM IpPOBEpPSEMbIX TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
0o0pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUS M 3JIEMEHTOB COZIEp)KaHUs, MPEACTABICHHBIX B YHHUBEpPCAIbHOM Koaudukarope mo
XUMHH, a Takke Ha ocHOBe [IpuMepHO# mporpaMMbl BOCHHUTaHHS OOy4YaIOUIUXCS NPU MOJYYEHHUH OCHOBHOTO 0OIIero oOpa3oBaHUS U C yUETOM
Konnenuun npenogaBanus yd4eOHOro mpeamera «XHMHsS» B 00pa3oBaTelbHBIX opraHu3aunusax Poccuiickoit @enepanuu, peaan3ylonmx OCHOBHBIC
obmeobpaszoBarenbHble Tporpammsl (yTB. Pemenunem Komnernn Munnpocsenienust Poccuu, mporokon ot 03.12.2019 N I1K-48H).

OBIIAS XAPAKTEPUCTHUKA YYEBHOI'O IPEJJMETA «XUMMUS»

Bxuian yueOHoro npeamera «XuMHs» B JOCTHKEHHE 1€le OCHOBHOTO o0miero oOpa3zoBaHUs OO0YCJIOBJIEH BO MHOTOM 3HAY€HHEM XUMHYECKON
HAyKH B MIO3HAHUH 3aKOHOB TIPUPOJIbI, B PA3BUTHH MPOU3BOAUTEIHHBIX CHJI OOIIECTBA U CO3IaHUH HOBOW 0a3bl MaTepPHAILHOU KYIbTYPHI.

XUMHS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAYK PaclpoCTpaHuiIa CBOE BIMSHHE Ha Bce 00JACTH YEIOBEUYECKOr0 CYIIECTBOBAHMS, 3a/lala HOBOE
BUJICHUE MHpA, CTaja HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBON KYIbTYphI, HEOOXOIUMBIM YCIIOBHEM >KM3HU OOIIECTBA: 3HAHME XWUMHH CIYXHUT
OCHOBOM 11 (POpMUPOBAHUS MUPOBO33PEHUS YENIOBEKA, €ro MPEeACTaBICHUN 0 MaTEpUaIbHOM €IMHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (OpMUpYEMbIe
XUMHEH TPEJCTABICHUS O B3aWMOIPEBPAIICHUAX YHEPTrUM U 00 DBOJIONUHU BEIIECTB B MPUPOJIE; COBPEMEHHAs XMMHS HAIMpaBICHA HA DPELICHUE
IO0ANBHBIX TTPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECCKOM, MUIIEBONH M 3KOJIOTHYECKOW 0€301acHOCTH, MpoOsieM
31paBOOXPAHEHHUS.

B ycrnoBusix Bo3pacraromiero 3Ha4€HHUs XUMHH B JKM3HM OOIIECTBa CYHIECTBEHHO MMOBBICHIACH POJIb XMMHYECKOro oOpa3zoBaHus. B ruiane
COLIMATTN3aIIUU OHO SIBJISIETCS OJTHUM U3 YCIOBUI (JOPMUPOBAHUS UHTEIICKTA IMYHOCTH ¥ TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEHHOMY UY€JIOBEKY XMMHYECKHE 3HAaHUSI HEOOXOAUMBI JJIs TPHUOOPETEeHUsT OOLIEKYIbTYPHOTO YPOBHSI, MTO3BOJISIOLIETO YBEPEHHO TPYIUTHCS B
COLIMYME U OTBETCTBEHHO Y4acTBOBAaTh B MHOTOOOPA3HOM XKM3HU OOIIECTBA, 7Sl OCO3HAHMS BaXXHOCTH PA3yMHOI'O OTHOIICHUS K CBOEMY 37I0POBBIO U
3I0pPOBBIO JIPYTHX, K OKpYXalolleil MpupoJHON cpene, A IPaMOTHOTO IMOBEACHUS NMPHU HCMOJIb30BAaHUHM PA3IUYHBIX MATEPHAIOB U XMMHUYECKUX
BEILIECTB B MIOBCETHEBHOM JKU3HHU.

XuMuyeckoe oOpa3oBaHHE B OCHOBHOW IIKOJIE sBJIsETCS 0a30BbIM MO OTHOIICHHMIO K CHUCTeMe OOIIero XMMuueckoro oopasoBanud. IlosTomy Ha
COOTBETCTBYIOIIEM €My YpPOBHE OHO peaJu3yeT MpHUCYyIUe OOIIeMy XUMHUYECKOMY OOpa30BAaHHIO KIFOUEBBIC IIEHHOCTH, KOTOPBIE OTPaKaloT
roCy/lapCTBEHHbIE, OOIIECTBEHHbIE U MHAWBUyaJbHbIE MOTPEOHOCTH. DTUM OINpEAENseTCsl CYIIHOCTh OO0IIel cTpaTeruu oOydeHHus, BOCIIUTAHUS U
pa3BUTUS 00YYAIOIINXCS CPEACTBAME YIEOHOTO MpeaMeTa « XM,

Uzyuenue mpenmera: 1) crmocoOCTByeT peanu3allid BO3MOXHOCTEH Al camMopa3BUTHUS U (OPMHpPOBAHUS KyJIbTYpbl JIMYHOCTH, €€ oOmed u
(YHKIIMOHATFHOW TPaMOTHOCTH; 2) BHOCHT BKJIAJ B (OPMHUPOBAHWE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEH TMOJPOCTKOB, HABHIKOB UX
CaMOCTOSITENIbHOM yueOHOM AesITeNbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIIEI0BATEIbCKIMX YMEHUN, HEOOXOAUMBIX KaK B IOBCEHEBHOMN JKU3HU, TaK U B



npoeCCHOHATBHON AEATENIBHOCTH; 3) 3HAKOMHUT CO CHENM(UKON HAyYHOTO MBINUICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IUIAJa Ha €IUHCTBO
IPUPOJBI U UEJIOBEKA, SBISAETCS OTBETCTBEHHBIM 3TalloM B (OPMHPOBAHUU E€CTECTBEHHO-HAyYHOW I'PaMOTHOCTH IOAPOCTKOB; 4) CIIOCOOCTBYET
(OpMHPOBAHMIO LIEHHOCTHOTO OTHOILIEHHSI K E€CTeCTBEHHO-HAyYHBIM 3HAaHUSM, K HPUPOAE, K YEOBEKY, BHOCHUT CBOW BKJIaJ B 3KOJOTHMUYECKOE
00pa3zoBaHME MKOJILHUKOB.

Ha3Banuble HampaBieHHss B OOYYEHHM XUMHM OOECIIEUMBAIOTCSA CHEUU(UKON COIepKaHUs TMpeAMeTa, KOTOPBIM SBISETCS IedaroruuyeckKu
aJlalTUPOBAHHBIM OTpa)KeHUEM 0a30BOM HayKH XMMHHM Ha ONPEJENEHHOM 3Tane €€ pa3BUTHS.

Kypc xumMun 0CHOBHOM IIKOJIBI OPUEHTUPOBAH Ha OCBOCHUE 00YYAIOIIMMUCSI OCHOB HEOPTraHMYECKONW XMMUU U HEKOTOPBIX MOHATHH U CBEJICHUN 00
OTJENbHBIX 00BEKTaX OPraHN4YECKON XUMUH.

CrpykTypa conepkaHus mnpeaMmera copMHpOBaHAa Ha OCHOBE CHCTEMHOTO IMOAXoja K ero m3ydeHuio. CopaepikaHue CKIIAIbIBACTCS M3 CHUCTEMbI
MOHATUH O XMMUYECKOM 3JIEMEHTE M BELIECTBE M CHCTEMbl MOHATUH O XMMHYECKOH peakiuu. O0€ 3TH CUCTEMBI CTPYKTYPHO OpPTaHHW30BaHBI MO
IIPUHLMITY IIOCIEN0BATEIbHOTO PAa3BUTHs 3HAHMM HAa OCHOBE TECOPETHMYECKHX IIPEICTaBICHUN PAa3HOTO YPOBHS: aTOMHO-MOJIEKYJIIPHOTO YYCHMs Kak
OCHOBBI BCEr0 €CTeCTBO3HaHUs, ypoBHs Ilepmonnueckoro 3akona J[. Y. MeHneneeBa kak OCHOBHOTO 3aKOHA XMMHH, YUEHHUS O CTPOCHHMM aToMa U
XUMUYECKON CBA3M, MPEACTaBICHUN 00 31EKTPOIMTUYECKON IUCCOLMALMU BELIECTB B pacTBOpax. TeopeTHuUecKHe 3HaHMs paccMaTpUBarOTCS Ha
OCHOBE SMITMPHUYECKHU IMOJYYCHHBIX M OCMBICICHHBIX (JaKTOB, Pa3BUBAIOTCS MOCJEIOBATEIHHO OT OJHOTO YPOBHS K IPYrOMY, BBIMTONHSAS (YHKIHU
OOBSICHEHUS U IIPOrHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH MIPAKTUYECKOIO MPUMEHEHNUS U MTOJIyYEHHsI U3Y4aeMbIX BELLECTB.

Takast opraHuzanusi CoJepXaHHUs Kypca CIOCOOCTBYET MHPEICTABICHUIO XMMHYECKOH COCTaBIIIONICH HAydHOH KapTHHBI MHpa B JIOTUKE €&
cucTeMHOH npupobl. Tem cambIM 00ecrieunBaeTcsi BO3MOKHOCTh (YOPMUPOBaHMS y 00yHarOIUXCs [IEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HaHHIO U
METOJIaM MO3HAHMs B HayKe. BakHO Takke 3aMETHTh, YTO OCBOCHHUE COJAEP)KAHUS Kypca IPOUCXOIUT C MPUBJICYEHUEM 3HAHUN U3 paHEe U3yYEHHBIX
KypcoB: «Oxkpyxaromuii Mup», «buonorus. 5—7 knacce» u «Pu3uKa. 7 KjIacey.

HEJN U3YYEHUS YYEBHOI'O IIPEJIMETA «XUMUWSD»

K mnampaBieHuio mnepBOCTENIEHHONW 3HAYMMOCTH IIPU peaju3aluyd o0pa3oBaTeNbHbIX (QYHKUIUH mnpeamera «XHUMHS» TPAAULMOHHO OTHOCST
(dbopMHpoBaHKE 3HAHUI OCHOB XUMHUYECKOH HAyKH KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMUS, IPAKTUIECKOH IEATEIILHOCTH YEIOBEKa U KaK OJTHOTO
13 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHL. 3aja4ya mpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUI — BaKHEHIINX (PaKTOB, MOHATHUH,
3aKOHOB M TEOPETHUYECKHX MOJOXKECHHH, JOCTYITHBIX OOOOMICHHH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, 3HAaHWH O HAy4YHBIX METOJaxX
HU3YUCHUS BCIICCTB U XUMHUYCCKUX peaKHHﬁ, a TaKXXE B (bOpMI/IpOBaHI/II/I " pa3BUTHUU yMeHI/Iﬁ n CHOCO6OB ACATCIIbBHOCTH, CBA3AHHBIX C INIAHUPOBAHUCM,
HaOJIOZICHUEM H IPOBEICHUEM XUMHUYECKOTO IKCTIEPUMEHTA, COOTI0ICHUEM TTPaBHII 0€30MacHOT0 00paIIeHHs C BEIECTBAMU B TIOBCEHEBHOM KU3HH.

Hapsiny ¢ oTuM nenu m3ydeHus npeamera B IPOrpaMMme YTOYHEHBI U CKOPPEKTHPOBAHBI C YYETOM HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOTO
obmero ob6pazoBanus. CeromHs B 00pa3oBaHUHM 0COOO 3HAYMMOM MPU3HAETCS HAINPABIECHHOCTh O0Y4YEHHUs Ha pPa3BUTHE W CAaMOPA3BUTHE JTUYHOCTH,
dopmupoBaHue e€ WHTEIUIEKTa U 00meil KynbTypel. OOydeHHEe YMEHHIO YYUTHCS M MPOAOIDKATh CBOE 0Opa3oBaHUE CAMOCTOSITEIBHO CTAaHOBHUTCS
OJTHOM U3 BaXKHEUINX (YHKIIMH YICOHBIX TIPEIMETOB.

B cBsi3u ¢ 3TUM NpH U3yUEHUH MPEAMETa B OCHOBHOM IIKOJIe JOMUHHUPYIOIee 3HaYCHHE IPUOOPENH Takue 1ed, Kak:

(opMHpOBaHNE HHTEILICKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOH K caMO00OPa30BaHUIO, COTPYTHHYECTBY, CAMOCTOSITEIILHOMY IPUHSATHIO PEIICHUH,

CIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HH;

HAINpaBJICHHOCTh O0YYCHHUS HA CHCTEMaTHYECKOE MTPHOOIICHHE YYauXCsl K CAMOCTOSITEIIbHOW MTO3HABATEILHOM JIESITEIbHOCTH, HAYYHBIM METOAAM

MO3HAHUS, POPMUPYIOIINM MOTHUBAIUIO U Pa3BUTHE CIIOCOOHOCTEH K XMMHH,



o0ecrieyeHne yciaoBUi, CIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YJAIOIIMMHUCS ONbITa Pa3HOOOPa3HOH eATENbHOCTH, TO3HAHUS U CAMOTIO3HAHMS,
KITFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIINI ), MMEIOIINUX YHUBEPCAIbHOE 3HAUE€HUE JJIs PA3IMYHBIX BUAOB JESITEbHOCTH;

¢dopmupoBaHne yMEHHI OOBSICHATH U OLICHUBATH SIBICHUS OKPYXKAIOIEro MUpa Ha OCHOBAHWH 3HAHHWH U OMBITA, TOJYYSHHBIX IPU U3yYCHUN
XUMUU;

¢dopmupoBaHue y 00yJaromuxcs T'yMaHUCTUYECKUX OTHOIICHUH, TOHUMaHHsI IEHHOCTH XMMHUYECKUX 3HAHHUN JJIs1 BBIPAOOTKH SKOJIOTHUYECKU
1€JI€CO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOU JESITENLHOCTH B LIESX COXPAHEHUS CBOETO 3/J0POBBS M OKPY KAIOUIEH MPUPOTHON Cpeibl;
pa3BUTHE MOTHUBALIUH K O0YYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO HA OCHOBE YCBOCHHSI OOIIIEUEIIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPO(UIIS U HATIPaBICHHOCTH JajbHeiero oOyuyeHus.

MECTO YYEBHOI'O IPEJJMETA «XUMMUSI» B YYEBHOM IIJIAHE

B cucreme ob6mero obpazoBaHus «XHUMHS» NPHU3HAHA O0S3aTEIBHBIM YUYEOHBIM MPEAMETOM, KOTOPBIH BXOAHWT B COCTaB IMPEIAMETHOW OOJacTH
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.
VY4eOHBIM MIaHOM Ha €€ U3y4eHue oTBeieH0 136 yueOHbIX YacoB — M0 2 4. B HEAEMIO B 8 M 9 KJlaccax COOTBETCTBEHHO.

COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

8 KJIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATUSA

[Ipeamer xumuu. Ponp xuMuu B xKu3HH denoBeka. Tena u BenjecTBa. Gu3nueckue CBOMCTBA BEUIECTB. ArperarHoe coctosinue Bemiects. [lonstue o
MeTOJ1aX MO3HAaHUA B XMMHUH. XUMUS B cUCTeMe HayK. UncThle BemecTBa U cmecH. CriocoObl pa3fieneHus cMecei.

ATOMBI M MOJIEKYJIBl. XUMUYECKHUE 371EMEHTBI. CHMBOJIBI XUMUUYECKUX JIEMEHTOB. IIpoCThIe U C105KHbIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas ¢popMyna. BajgeHTHOCT, aTOMOB XMMHMUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA cOocTaBa BemllecTB. OTHOCHTENbHAsE aTOMHas macca.
OTtHocuTeNnbHAsE MOJIEKYJISIpHAsE Macca. MaccoBasi 40J1s1 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

®usznueckue U XUMUYECKHE SBJICHMS. XUMUYECKas peakius U €€ MPU3HAKU. 3aKOH COXPAHEHMsS] MacChl BEIIECTB. XMMHUUYECKHE YpPaBHEHMS.
Knaccudukanus XuMu4ecKkux peakiuii (CoeInHeHNs, Pa3IoKEHHsI, 3aMEIeHuUs], 0OMeHa).

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOH MOCYJ0H, ¢ MpaBuiiaMu paboThl B 1abopaTopuu U npuéMamu oOpallieHus ¢ J1abopaTOpHBIM
o0opynoBaHUEM; U3YyUYCHUE U OMUCaHUE (U3NYECKUX CBOMCTB OOpa3IlOB HEOPTaHMUYECKUX BEIIECTB; HaOmoneHue (u3ndeckux (TUIaBlIEHHE BOCKA,
TasiHUE JIbJla, pacTHpaHUE caxapa B CTYIIKe, KUIIEHWE M KOHJEHCAlMsl BOAbI) U XMMHYECKHX (TOpEHUE CBEYH, NMPOKAIMBAHHE MEIHOW MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCJIOTOW) sIBJICHHUH, HAOJIIOJACHHWE W OMHMCAaHUE NPU3HAKOB IMPOTEKAHHMs XWMHYECKHUX peakUuil (pas3loKeHHue caxapa,
B3aUMOJICHICTBHE CEPHON KHCJIOTHI C XJIOpHAOM Oapus, pasznoxeHue ruapokcuaa meau(ll) mpu HarpeBanwuu, B3auMMOJCHCTBHUE JKeJi€3a C PACTBOPOM
comu menu(Il)); mzyueHue crnocoOOB pa3neneHHus cMeceil (¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBHIAPUBAHHUE, MTUCTUIUIALUS, XpoMaTorpadus),
MIPOBEJICHUE OYMCTKH MMOBApPEHHOM COJM; HAaOIIOIEHNUE U ONMCAHKUE PEe3yJIbTaTOB MPOBEEHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPaHEHHsI MacChl;
CO3/1aHHE MOJIETIEN MOJIEKYJ (IIApPOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHUYeCKUX BelleCTB



Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — snemMeHT M mpocToe BemiecTBO. HaxoxaeHue Kucioponaa B mpupone, ¢puzndeckue u
XUMHUYecKHe cBoicTBa (peakuuu ropenus). Oxcupl. [lpumenenue kucnopona. CriocoObl MOMydeHHs KUCIOpoaa B 1a00paTOpyn U MPOMBIIIIICHHOCTH.
KpyroBoport kucnopoaa B npupojae. O30H — auioTporHas MoIu(UKaIus KUCIOPO/a.

TermoBoit 3PPexT XUMHUYECKON peakuuu, TEPMOXMMHUYECKHE YpaBHEHHUS, DK30- M DHJOTEPMHUYECKHE peakluud. TOIIMBO: Yroib M METaH.
3arps3HeHne BO3/1yXa, YCHICHHE TApHUKOBOTO 3PQeKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bopopon — snemeHT u mpocroe BemiecTBo. HaxoxaeHue Bojopoja B Mpupoje, pU3ndyeckue U XMMHUYECKHE CBOICTBa, MPUMEHEHHE, CIOCOObI
nony4yeHust. KUCIOTBI U COJH.

KonuyectBo BemectBa. Monbs. MonsipHas Macca. 3akoH ABoraapo. MossipHbiil 00bEM ra3oB. PacuéTsl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnueckue cBoWcTBa BOAbL. Boma kak pactBoputenb. PacTBopbl. HachlllleHHBIE M HEHACBILIEHHBIE PacTBOPBI. PacTBOPUMOCTH BEILECTB B
Bojie.MaccoBasi J10Jis BEUIECTBA B pacTBOpe. XUMHUECKUE CBOMCTBA BObl. OcHOBaHMs. Posib pacTBOPOB B MpUPOJE U B KU3HU yesoBeka. Kpyrosopor
BOJIbI B IPUPOJIE. 3arpsi3HEHUE NIPUPOAHBIX BoA. OXpaHa U OYMCTKA PUPOIHBIX BOI.

Knaccudukanus Heopranmueckux coemnuneHuid. Oxcuapl. Kiaccudukamus oxcuaoB: coieoOpa3yromue (OCHOBHBIC, KUCIOTHBIC, aMPOTEpHbIE) U
HecoJieoOpazyromue. Homenknatypa okcuaoB (MeXIyHapoaHas M TpuBHaibHas). Du3nMUeckre W XUMHUYECKHE CBoilcTBa okcuaoB. [lomydeHue
OKCHJIOB.

OcHoBanus. Knaccudukanus ocHOBaHUW: METOYN M HEPACTBOPHMBIC OCHOBaHMSA. HoMeHKiaTypa oCcHOBaHWH (MEXIyHApOAHAs W TPUBUAIbHAs).
DU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBaHUU. [lonydyeHre OCHOBaHHIA.

Kucnotel. Kimaccudukamus kucinor. Homenkinarypa KUcCioT (MeXayHapoaHas U TpuBHaibHas). Ousnyeckne U XMMUYECKHE CBOMCTBA KHUCIIOT. Psif
aktuBHOCcTH MeTasuioB H. H. bekerosa. Ilonyuenne kucior.

Comu. HomenknaTypa cosieid (MexayHapoaHas U TpuBHabHas ). OU3ndeckrue 1 XMMUYEeCKre cBorcTBa coneid. [lomyuenue comeid.

['eneTnyeckas CBsI3b MEXKy KilacCaMl HEOPTaHUYECKUX COCTMHEHUM.

XUMUYECKUH SKCIIEPUMEHT: KaUeCTBEHHOE OMpEJIEIICHUE COJIepKaHusl KUCIOpoia B BO3/AyXe; MOJIyUeHHe, COOMpaHne, paclio3HaBaHUE U U3YUYEHUE
CBOMCTB KHCIIOpOJa; HAOIIOJEHUE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM M YCIOBHS BO3HHKHOBEHHSI W TPEKpaIIeHHs TOpeHHs (Mokapa);
O3HaKOMIJIEHHE ¢ 00pa3liaMu OKCHIOB M OINKCAaHUE UX CBOMCTB; MOJy4YeHHE, cCOOMpaHue, paclio3HaBaHUE U HM3Y4YEHHE CBOMCTB BOJOpOJa (TOpEeHHE);
B3auMojieiicTBue Bojopoaa ¢ okcugoM meau(Il) (Bo3MOXXHO HCHOJIB30BaHME BHCOMATEpHANIOB); HaOJIIOAEHHE O0Opa3OB BEIIECTB KOJIHMYECTBOM
1 MoJB; Hccaea0BaHNEe OCOOCHHOCTEH PACTBOPEHHMS BEIIECTB C PA3IMYHON pacTBOPUMOCTHIO; MMPUTOTOBIIEHUE PACTBOPOB C OMPEASIEHHOM MacCOBOM
JoTIel pacTBOPEHHOTO BEIIECTBA; B3aWMOJACHCTBHE BOABI C MeTaulaMu (HAaTpUeM M KaibleM) (BO3MOXXHO HCIIOJIb30BaHHUE BUICOMATEPHAIIOB);
OTpe/iefieHUE PacTBOPOB KHUCIOT M WLIEJIoUel C MOMOIIBI0 WHIMKATOPOB; MCCIEIO0BaHUE O0Opa3Il0B HEOPTaHMUECKUX BEIIECTB PA3IUYHBIX KJIACCOB;
HaOJI0ICHNE M3MEHEHUS! OKPacKH MHIMKATOPOB B PacTBOpax KHCIOT M LIeNovei; n3ydyenue B3aumopencTBus okcuga meau(ll) ¢ pactBopom cepHoii
KHMCJIOTBI, KUCJIOT C METAJUIaMH, PEaKLUi HEUTPAIN3aLUN; TI0Jy4YEHNE HEPACTBOPUMBIX OCHOBaHUH, BBITECHEHUE OJTHOIO METaJlla IPYTUM M3 PacTBOpa
COJIM; pelICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHei1ne Ki1acchl HEOPraHUYECKUX COSAUHEHUIN.

Iepuonuveckuii 3akon u Ilepuognueckass cucrema xumudeckux djemMeHToB JI. U. MenneneeBa. CTpoeHue aToMOB. XMMHYECKasl CBS3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbBIE PeaKIIuA

[TepBble mMONBITKY KiIacCU(UKALIMA XUMUYECKUX JIeMEHTOB. [IoHATHE 0 TpyIax CXOAHBIX 3JEMEHTOB (ILEJI0YHbIE U HIEIOYHO3EMEIbHbIE METAILIBL,
raJIOTeHbI, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIE OKCHJIBI U THAPOKCHUIBIL.



[lepuonnyeckuii 3akoH. Ileproauueckas cuctema xuMudeckux snemeHToB [l V1. MenneneeBa. KopoTkonepuoanas u ATMHHONEpUOIHAS (HOPMBI
[Tepuonuueckoit cucrembl xumuueckux siaeMeHToB J[. WM. MenaeneeBa. [lepuoabl u rpynmbl. @U3MYECKHI CMBICT MOPSAKOBOIO HOMEpPA, HOMEPOB
Ieproja U rpymibl AJIEMEHTA.

Crtpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTombl. DnekTpoHbl. CTpoeHUE JIEKTPOHHBIX 000710YEK aTOMOB MEPBHIX 20 XUMUUYECKHUX AJIIEMEHTOB
Ilepuonnueckoit cucrems! JI. 1. MenneneeBa. XapakTepUCTHKA XUMHUYECKOIO 3JIEMEHTa II0 €ro nojoxxeHuro B Ilepumonmueckon cucreme /. H.
Menneneesna.

3aKOHOMEPHOCTH M3MEHEHUs pajuyca aTOMOB XMMHYECKUX JIEMEHTOB, METAJUIMUECKUX M HEMETAUIMYECKUX CBOMCTB IO TpyIIaM U MEPUOJAM.
3nauenue [lepumoanueckoro 3akoHa u Ilepuoguyeckoil CHCTEMbl XMMUYECKUX AJIEMEHTOB IJIA pa3BUTHUS Hayku U npaktuku. . 1. Menneneer —
Y4EHBIN U IPAKIAHUH.

Xumunueckas cBsi3b. KoBaneHTHas (1oisipHasi U HEMOJIApHAs) CBSI3b. DJIEKTPOOTPULATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. VIoHHasI CBSI3b.

Crenensb okucneHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipouecchl okucineHnus u BoccTaHOBIEHHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

XUMHUYECKUH 3KCIIEPUMEHT: M3yYeHHE 00pa3LoB BELIECTB METAUIOB M HEMETAJUIOB; B3aUMOJICHCTBUE THAPOKCH/IA IIMHKA C PACTBOPAMHU KUCIIOT U
miesiouell; MpOBEJCHHE OMNBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIui (FOpeHHe, peakuu pa3ioKeHus,
COCMHEHHS).

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeaMeTHBIX CBA3eH MpU M3yYeHUH XUMHUH B 8 KJIaCcCe OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAaK U MOHATUH, SBISAIOIIMUXCA CUCTEMHBIMU JUISl OTJEIbHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01u1me ecTeCTBEHHO-HAYYHbBIE MOHATH: HayYHBIN (DaKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3, KJIaccu(uKalus, NepuoaAnYHOCTh, Ha0III0ICHHE,
9KCIEPUMEHT, MOJECINPOBAHNE, U3MEPEHHE, MOJEIIb, SIBIICHHE.

®usnka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIBI, PaJUOAKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUYECKUN 3apsij, BELIECTBO,
Ten0, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, ra3, (PM3MUeCKUe BEIHMUNHBI, AMHHUIIBI HU3MEPEHHsI, KOCMOC, TUTaHEThI, 3BE3/1b1, COHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TOPO/IbL, TOJIE3HbIE HCKOMIAEMbIe, TOILITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKIust

Ilepuoanueckuii 3akoH. [lepuoanyeckas cucrema xumuueckux sneMeHToB 1. 1. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH
CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IEPBBIX TPEX NEPUOAOB, KaJIMs, KalbLMs U HUX COEAMHEHUH B COOTBETCTBUU C IIOJOKEHUEM D3JIEMEHTOB B
[Tepuonuueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUJbl XMMHUYECKON CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCMMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAJIIMYECKON
PEIETKY U BUJ1a XUMUYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB (MEKIYHApOAHAs M TPUBHAIbHAS). XUMHUECKUE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJaccaM HEOPraHUYECKUX COCIMHEHMM, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccudukanus XUMHUECKUX peakUUil MO Pa3TUYHbIM MpPU3HAKaM (II0 YHCIY U COCTaBY YYAaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIJIOBOMY
3¢ (deKTy, 10 U3MEHEHHUIO CTENEeHEeW OKHMCIEHUS XMMUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH, M0 YYaCTHIO KaTaln3aTropa). DK30- U dHIOTEPMHUUECKHE
peaxkuuu, TepMOXUMUYECKUE YPABHEHMSL.



[TonsiTne o ckopoctu xuUMHYecKod peakiuu. [loHsaTHe 00 OOpPaTUMBIX W HEOOPATUMBIX XMMHUYECKUX peakiusax. [IoHSATHE O TOMOTEHHBIX H
reTeporeHHbIX peakuusax. [lonstue o xumuyeckoMm paBHOBecHH. DAKTOPHI, BIUSIOMINE HA CKOPOCTh XUMUYECKON peakliy U MOJ0KEHNE XUMUYECKOTO
paBHOBECHS.

OKHCIATENbHO-BOCCTAHOBUTENBHBIC PEAKIIMK, OSJICKTPOHHBIA OanaHC OKHCIMTEIIBHO-BOCCTAHOBUTENbHOW peaknuu. CoCTaBIeHHE YpaBHEHUM
OKHUCJIUTEITHHO-BOCCTAHOBUTENIBHBIX PEAKIIUI C UCIIOJIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopusi 3AEKTPOIUTUYECKON AUCCONMALMM. JIEKTPOJIUTHI M HE- SJIEKTPOJHUTHL.. KaTHOHBI, aHWOHBI. MexaHuU3M AMCCOIMALIMM BELIECTB C
Pa3TMYHBIMHU BUIAMUA XUMHUUYECKOH cBs3u. CreneHs aucconuanuu. CUIbHBIC U ClIa0ble IEKTPOIUTHIL.

Peakiun monHoro oomeHa. Y ClIoBUs MPOTEKaHUSI PEAKIMA MOHHOTO OOMEHA, MOJHBIC W COKpalIéHHbIC MOHHBIC ypaBHEHHs peakiuid. CBoWCcTBa
KHCIIOT, OCHOBAHHIA M COJIEH B CBETE MPEACTaBICHUI 00 AIEKTPONUTUYECKON aucconuanuu. KauecTBeHHbIC peakiiuy Ha HOHBL. [loHsATHE 0 THapOIHM3e
COJIEH.

XUMUYECKUN HSKCIEPUMEHT: O3HAKOMJICHHE C MOJENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYeCKUX BEUIECTB — METAJIOB M HEMETaUIOB
(rpaduTa u anMasa), CIOKHBIX BEUIECTB (XJIOPHUAa HATPHS); UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIMU OT BO3JACUCTBUS Pa3TUIHBIX
(hakTOpOB; UCCIIEJOBAHHUE JIEKTPOIPOBOTHOCTH PACTBOPOB BEILIECTB, MpOIlecca AUCCOLUAIIMHN KUCIIOT, IIejo4Yeil U cojeil (BO3MOXKHO HCIIOIb30BaHHE
BUJICOMATEPHAIIOB); MPOBEICHUE OMBITOB, WIUTIOCTPUPYIOMUX MPU3HAKA MPOTEKAHUs PeaKIMii MOHHOTO oOMeHa (oOpa3oBaHHE OCaJllKa, BBIICICHHE
raza, oOpazoBaHUE€ BOJIbl); OMbBITOB, WJUIIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX pEaKiuil (ropeHue, peakiuu pa3ioKeHus,
COEJIMHEHMS); pacliO3HaBaHUE HEOPTraHWYECKUX BELIECTB C MOMOIIBIO KAYECTBEHHBIX PEaKIMil Ha HOHBI; PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHUSA

OO0mas xapakTepucTHKa rajnoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIe cTeneHW okucieHus. CTpoeHue u (pU3MUECKHe CBONCTBA
MPOCTBIX BEIIECTB — TajloTeHOB. XHWMHUYECKHME CBOWCTBA Ha MpUMepe XJopa (B3aUMOACHCTBHE C MeTaUlaMM, HEMeTajUlaMM, IIeJI0YaMu).
XnopoBogopoa. CoJisiHasi KUCIOTA, XUMUYECKHUE CBOMCTBA, MOJIyYeHUE, MpUMeHeHue. JlelicTBUe XJiopa M XJIOPOBOJAOpPOJa HA OpPraHu3M 4YesIOBEKa.
Baxxnerime Xaopuasl U X HAXO0XKIECHUE B IPUPO/IE.

OO61mmas xapaktepucTuka 31eMeHToB VIA-rpymnmbel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapPAKTEPHBIE CTENIEHU OKHCIICHUSI.

CtpoeHue u (pusnueckre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOpPOJAA U Cepbl. AJTOTPONHbIE MOIU(UKALMU KUCIOpOAa U cepbl. XUMHUUYECKUE
cBoiicTBa cepbl. CepoBOIOpOA, CTpOeHHE, (GU3MUYECKUE W XUMHYeCKHe CBOMcTBa. OKCHUIBI Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCHIOB. CepHas
KHCJIOTa, (GU3NYECKUE M XUMHYECKHE CBOMCTBA (OOIIME KaK MPEACTaBUTENS Kilacca KUCIOT M cneruduyueckne). XUMHUISCKHUE PEaKIiH, JICKAIIIe B
OCHOBE TPOMBIIIJICHHOTO CIOco0a MOoNydeHus: cepHod KucnoThl. [Ipumenenue. Conu cepHOW KHCIOTHI, KAYECTBEHHAs pEaklus Ha CYIb(ar-uoH.
Haxoxnaenue cepbl u €€ coeAMHEHMI B Mpupoae. XUMHUECKOE 3arpsi3HEHHE OKpYKaIoLeH cpeibl COeNMHEHUSMU cepbl (KUCIOTHBIE I0XKIH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPeOTBPAIICHHUS.

OO6mas xapakTepucTuka 3J1eMeHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTENIEHN OKHCIICHUS.

A30T, pacrpocTpaHeHHe B MPUPOJIe, PU3NIECKUE U XUMHUUYECKUE CBOMCTBA. KpyroBopoT a3zoTa B mpupoe. AMMHAK, ero (U3n4ecKue U XUMUIECKIe
CBOICTBa, moyiyueHrue u npumenenue. Conu aMMOHMS, UX (U3MYECKHE W XMMHUYECKHUE CBOICTBa, nmpuMmeHeHHe. KauecTBeHHas peakiysi Ha HOHBI
aMMOHHUS. A30THas KUCJIOTa, €€ MoJdydeHue, PU3NIECKUe U XUMHUYECKHE CBOWMCTBA (00IIMEe KaK MPEICTABUTENS Kiacca KUCIOT U CIelu(UIEcKue).
Hcnons30BaHre HUTPATOB M COJICH aMMOHHS B Kaue€CTBE MUHEPAIbHBIX yHOOpeHH. XUMUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpebl COSAMHEHUSIMU
a30Ta (KHCIIOTHBIE IO/, 3arPsi3HEHNE BO3/yXa, TOYBBI U BOJJOEMOB).

®docdop, amnorponHsie Moaudukamuu dhochopa, puzndeckue u xumudeckue cporicrpa. Oxcun docdopa(V) u dbochopras kuciora, puznyeckue u
XUMHYECKHE CBOICTBa, moydeHue. McnonszoBanue GocdharoB B kadecTBe MUHEPAIBHBIX YIOOpEHUH.



OO0m1as xapakrepucTika 31eMeHToB [VA-rpymnmbel. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIE CTENICHU OKHCIICHHUS.

VYrnepon, annoTponHble MOAU(PUKAIIUY, PACIPOCTPAHEHHUE B MPUPOAE, PU3NUECKUE U XUMUYecKue cBoicTBa. Aacopouus. KpyroBopor yriepozaa B
npupoje. OKCubl yriepojaa, ux Gu3ndeckue 1 XuMHUYECKUe CBOMCTBA, JeCTBUE HA KUBBIE OPraHU3MBbI, TIOJIYYEHUE U IIPUMEHEHUE. DKOJIOTHYECKHE
po0JieMbl, CBSI3aHHBIE ¢ OKcUaoM yriepoaa(IV); rumoresa rmo6anbHOTO MOTEIJICHUS KIMMAaTa; MApHUKOBBIN d(DQeKT. YTonpHas KUCI0Ta U €€ COJIH,
X (pU3MYecKre U XMMHUYECKHE CBOMCTBA, MOJIyueHUEe W NpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-WOHBI. Vcmonb3oBaHue KapOOHAaTOB B
OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHauanbHbIe TOHATHS 00 OPraHMYECKHUX BELIECTBAX KaK O COCIMHEHMSX yriaepona (MeTaH, 3TaH, STHJEH, alleTWUJIEH, TaHOJ], TIHIEPHH,
yKcycHas kuciota). Ux coctaB u xumudeckoe crpoenue. [lonaTre o OMoIOrnyeckn BaKHBIX BEIIECTBAX: JKHpax, OeiKkax, yriieBojgax — U UX POJId B
KU3HU YeJoBeKa. MarepralbHOE €IUHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COEIMHEHUM.

Kpemnunii, ero ¢gusnueckue U XUMHUECKUE CBOWMCTBA, MoiydyeHHe u npumeHeHue. CoenuHeHHss KpeMHus B mpupojge. OOmme npeacraBieHus oo
okcune kpemHusA(IV) u kpemaueBoit kuciaore. CHIMKATBI, UX HUCIOJIL30BaHHE B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH. BaxkHelme cTpouTenbHbIC
MaTepHalbl: KepaMHuKa, CTeKJIO, IIEeMEHT, OeTOH, kese300eToH. [Ipobiiembl 0€30MacHOr0 UCIOIb30BaHMUS CTPOUTEIBHBIX MaTEPUAIOB B TIOBCEIHEBHOM
KHU3HHU.

XUMHUYECKUH HKCIIEPUMEHT: W3y4eHHe 00pa3loB HEOPraHMYECKUX BEILIECTB, CBOWCTB COJITHOW KHMCJIOTHI; MPOBEACHNE KaUeCTBEHHBIX pEakIuil Ha
XJIOPUJ-MOHBI U HAOJIOJIEHUE MPU3HAKOB X MPOTEKAHUs; OMBITHI, OTpaXkarolre (pu3nieckre U XMMHYECKUEe CBOMCTBA raJloreHOB U MX COEIMHEHUI
(BO3MOXKHO HCIIOJIb30BAaHUE BUACOMATEPHAJIOB); O3HAKOMJICHHE C OOpa3llaMu XJIOPUAOB (TaJOT€HHMJIOB); O3HAKOMIIEHHE C OOpa3liaMu cepbl U eé
COETMHEHUSMHU (BO3MOXKHO HCIIOJIb30BaHHME BUIEOMaTepUasoB); HaOI0JeHUE Mpoliecca OOYyrJMBaHUs caxapa MoJ JeWCTBUEM KOHIIEHTPUPOBAHHOM
CepHOW KHUCIIOTHI; M3yYCHHE XHWMHYECKHX CBOMCTB pa30aBIEHHOW CEpHOW KHCIOTHI, NPOBEJICHHE KAUYECTBEHHOM peakiuu Ha cyab(paT-uOH U
Ha0II0/IeHNe TIPU3HaKa e€ MPOTEKaHUs; O3HAKOMJICHHE C (PM3MYECKMMH CBOMCTBaMU a3oTa, (hochopa M UX COeTMHEHHH (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB), oOpa3namMu a30THBIX U (ochOpHBIX yHOOpeHHH; MoydeHue, coOMpaHHe, pAclO3HAaBaHUE W M3YYEHUE CBOMCTB aMMMAKa;
MPOBEJICHUE KAUYECTBEHHBIX PeaKMii Ha MOH aMMOHUS U QocdaT-uoH U U3ydyeHre NMPU3HAKOB UX MPOTEKaHUs, B3aUMOJCHCTBIE KOHIIECHTPUPOBAHHOM
a30THOM KHCIOTHI ¢ MeIbI0 (BO3MOXKHO MCIIOJIb30BaHHE BHUJCOMATEPHANIOB); M3Y4YEHHE MOJENECH KPHUCTALIMUECKUX PEIETOK anMasa, rpadura,
¢yniepeHa; 03HaAKOMIIEHHE C TMPOLIECCOM aJIcOpOIUU pacTBOPEHHBIX BEIIECTB aKTHUBHUPOBAHHBIM YIJIEM M YCTPOICTBOM MPOTHMBOrasa; MOJy4YEeHHE,
cobupaHue, pacro3HaBaHHE M U3y4EHHE CBOICTB YITIEKUCIIOTO T'a3a; MpOBeIeHNEe KaUeCTBEHHBIX peakiuii Ha KapOOHAT- U CHIIMKAT-UOHBI U U3yYCHHE
MIPU3HAKOB MX MPOTEKAHMS; O3HAKOMJIEHME C MPOAYKIHEW CHJIMKATHOM MPOMBIIIJICHHOCTH; PEIICHHE SKCHEPUMEHTANbHBIX 3a/1ad IO TEMeE
«BaxHenmme HeMeTaJuIbl U UX COEIUHEHUSY.

MeTtajliibl M MX COCAUHEHUS

OO0mrast xapaKTEepUCTHKA XMMUYECKHX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHMM MX MOJIOXKeHUs B [lepuonndeckoil cucteMe XUMHUYECKUX JIEMEHTOB
. . MenneneeBa u cTpoeHuss atomoB. CTpoeHue MeTauioB. Meraiinueckas CBA3b M METaUIMYECKas KpUCTAUIMYECKas pemeTKa.
DNEeKTPOXUMHUYECKUH psifl HaNpsDKeHU MetaioB. Pu3ndeckue 1 XMMUYecKue cBoiicTBa MeTayuioB. OOmIHe crocoObl momydeHus: MeTauioB. [lonsaTue
0 KOPpPO3WH METAJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBbl (CTallb, YyTYH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY U
IIPOMBIIIJIEHHOCTH.

[llenounbie MeTamibl: nosiokeHue B Ilepuoanmyeckoil cucreme xumuueckux sneMeHToB [[. M. MenaeneeBa; cTpoeHMe MX aTOMOB; HaXO0XKJICHHUE B
npupojae. Puznyeckne U XMMHUYECKHE CBOWCTBA (Ha mpumMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMeHeHue meI0qHbIX
METAJUIOB U UX COEOUHEHUN.



[[{erouHO3eMENBbHBIE METAJUIBI MATHUM U KAJIBLIMN: 110J10KeHue B Ilepuonnueckon cucreMe xumudeckux siaeMeHToB Jl. M. Menneneesa; ctpoeHue
UX aTOMOB; HaxoXkJieHue B npupojie. dusnueckre 1 XMMUYECKHE CBOMCTBA MarHus U Kaiblus. Baxueiimme coennuenus Kanbus (OKCHII, TUIPOKCH],
conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Amomunnii: nonoxxkenue B Ilepuogumueckoit cucreme xummdeckux snaeMmeHToB JI. 1. MenpaeneeBa; CTpoeHHE aToma; HaxOXKIACHUE B MPHUPOJE.
du3ndecKue U XUMUYECKHE CBOMCTBA almfoOMUHUS. AMGBOTEpHBIE CBOMCTBA OKCHJIA Y TUIPOKCHIA ATIOMUHUS.

Kenezo: nonoxenne B Ilepuomnueckoit cucrteMe xumuueckux 3yemeHTOB /[I. M. MenaeneeBa; cTpoeHHE aTroMa; HaXOXKJICHHE B MPUPOJE.
dusnuecKkue 1 XUMHUECKHe cBOMCTBa xene3a. Okcubl, ruapokcuast u conu xene3a(ll) u sxeneza(lll), ux cocras, cBoiicTBa U MOJIyUYECHHE.

XUMUYECKUH SKCIIEPUMEHT: O3HaKOMJIEHHE ¢ 00pa3liaMu METaJJIOB U CIUIABOB, UX (PU3MYECKMMM CBOWCTBAMU; M3y4YEHHE PE3YyJbTaTOB KOPPO3HUU
METaJJIOB (BO3MOXKHO HCIOJIb30BAHNWE BUJCOMATEPHANIOB), OCOOCHHOCTEH B3aMMOACHCTBHSI OKCHIA KalbIMsi M HATpPHUs C BOAOW (BO3MOKHO
WCIOJIb30BaHNE BHJIEOMATEPHATIOB); MCCIEAOBAHUE CBOMCTB XECTKOW BOJBI, MpOIEcca TOPEHUS XKelle3a B KUCIOpoJe (BO3MOXKHO HCIOIh30BAHUE
BHJICOMATEPHAIOB); MPU3HAKOB MPOTEKAHHWS KAYECTBEHHBIX PEaKIMil Ha WOHBI (MarHus, KajbllWs, aTOMUHMS, IWHKa, kenesa(ll) m sxemesza(Ill),
venu(Il)); wabnrogeHwe u oOmMHMCaHWE TMPOLECCOB OKPAIIMBAHUS TUIAMEHU HWOHAMH HATpUs, Kalusg M Kaiblus (BO3MOXHO WCIOJIb30BAHUE
BUJICOMATEPHAIIOB); HCCeA0BaHNEe aM(OTEPHBIX CBOMCTB TUAPOKCUIA AIFOMUHHUS U THJIPOKCH/IA IMHKA; PellIeHUe SKCIIEPUMEHTANbHbBIX 3a/1a4 110 TeEME
«BaxHenme MEeTaJlIbl U UX COEAUHEHUS».

XuMHS 4 OKpY:KaIIasi cpeaa

HoBeie Marepuanibl 1 TexHOJIOTHH. BemiecTBa u MaTepuanbsl B MOBCEIHEBHOW KU3HM YeloBeKa. XUMUSA U 340pOBbe. be3omacHoe Mcmnoib30BaHue
BEUIECTB M XHMMHYECKUX peakuuil B ObiTy. [lepBas momouis mpu XUMHUYECKHX OKOTrax M oTpaBiieHHAX. OCHOBBI 3KOJOTHYECKOW TIPaMOTHOCTH.
XuMHUUECKOe 3arps3HeHNe OKpYKalolien cpepl (penenbHas qonyctumast konueHTpanus setiects — I1JIK). Poiabs Xxumun B perieHHH 9K0JIOTHYECKUX
poOJeM.

[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB (YTOJb, IPUPOIHBIN ra3, HeTh), MPOAYKTHI UX MEPepadOTKH, UX POJIb B OBITY U IPOMBIIUICHHOCTH.

XUMUYECKUH SKCIIEPUMEHT: U3yueHue 00pa3I[0B MaTepHaioB (CTEKIIO, CIIJIaBbl METAIIJIOB, TOJIMMEPHBIE MaTepUaIbl).

MexnpeaMeTHbIe CBA3H

Peanuzanus MeXnpeIMeTHBIX CBsI3ed MpU U3yUYEHUU XUMHUHU B 9 Kjlacce OCYIIECTBISETCS Yepe3 UCIOIb30BaHUe KaK OOIIMX €CTECTBEHHO-HAYyYHBIX
MOHSATUMN, TaK U TIOHATUM, SBJISIONINXCSI CACTEMHBIMH JIJIs1 OTACJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA. Peanu3aius MexXIpeIMeTHBIX CBS3EH
IIpU M3YYEHUH XUMHH B 9 Kilacce OCYILECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATHH, SBIISIOIIUXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ure ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHBIN (DaKT, runoresa, 3aK0H, TEOPHUs, aHAIN3, CHHTE3, Ki1accu(UKaIKs, IEPUOIUIHOCTh, HAOII0eHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOIOTHS, MATCPUAITHI.

®du3nka: Marepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU/, U30TOIbI, PAINOAKTUBHOCTb, MOJIEKYJIA, ANEKTPUUECKUN 3aps]l, TPOBOJHUKH,
MOJIYIIPOBOTHUKH, TUAIEKTPUKH, (OTOAIEMEHT, BEIIECTBO, TENO, O0BEM, arperaTHOe COCTOSHHE BEIIeCTBa, Ta3, PacTBOP, PACTBOPUMOCTH,
KpUCTAJININYecKasi pemérka, CruiaBbl, GU3NUECKUE BEIMUUHBI, €AMHUIIBI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IJIAaHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢porocuntes, npixanue, buocdepa, IKocucTeMa, MUHEPAIbHBIE YIOOPEHHSI, MUKPOJIEMEHTBI, MAaKPOAJIEMEHTHI, MUTATEILHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIE TTOPOJIBI, MOJIE3HBIE HCKOITAEMbIE, TOTUIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

I/I3yquI/Ie xumud B 8-9 kiacce HAITpaBJICHO HAa JOCTUIKCHUC OGy‘IaIOH_[I/IMI/ICSI JIMYHOCTHBIX, MECTAIPCAMCTHBIX U IIPCAMCTHBIX PE3YyJIbTATOB OCBOCHUA
y4eOHOT0 MpeameTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUSI POTPaMMbl OCHOBHOTO 00IIero o0pa3oBaHusl JOCTUTalOTCS B XOJ¢ 0Oy4eHUS XUMHUHU B €UHCTBE y4eOHOU u
BOCIIMTATEIbHOW NEeATCIBHOCTH OpraHnu3aliid B COOTBETCTBUHU C TPAJAWLUOHHBIMU POCCHUMCKUMH COLMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMM, TPUHATBIMM B OOIIECTBE MNpaBWIaMH M HOPMaMM IIOBEJEHHMS U CIIOCOOCTBYIOT MpOLECCaM CaMOIO3HAHUS, CaMOpa3BUTHS U
COILIMAIIN3ALUHU 00YJaIOLTHXCS.

JIMuHOCTHBIE pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHUCIIE B YACTHU:

IIaTproTHYECKOr0 BOCIUTAHUSA

1) HIEHHOCTHOrO OTHOILEHHS K OTEUECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY M HAyYHOMY HACJIEIUI0, IOHUMAaHUs 3HAUY€HHsI XUMUUYECKON HayKU B
KU3HH COBPEMEHHOTO OOIIEecTBa, CIIOCOOHOCTH BIAJETh JIOCTOBEpHOW HHQOpPMAaLUEHl O MepeloBBIX JOCTIKEHUSX M OTKPBITHAX MHPOBOH W
OTE4YECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAY4YHbIX 3HaHUSAX 00 YCTpoicTBE MHpa U OOIIECTBA;

I'paxxnanckoro BocnuTaHus

2) mpeAcTaBI€HHUA O COLHMAIbHBIX HOpPMax M IpPaBHUIaX MEXKIMYHOCTHBIX OTHOUIEHHWH B KOJIJIEKTMBE, KOMMYHHKAaTHUBHON KOMIIETEHTHOCTU B
OOIIIECTBEHHO TIOJE3HOM, Y4eOHO-HCCIeI0BATEeNbCKONW, TBOPUECKOM M JPYrUX BHJAX JESITEIBHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOU
NESTeNbHOCTH IPH BBIOJHEHUN Y4YEOHBIX, IO3HABAaTENIbHBIX 3ajay, BBINOJHEHMHM XMMHYECKMX HSKCIEPUMEHTOB, CO3JaHMU YUEOHBIX IPOEKTOB,
CTpeMJICHHs K B3aUMOIIOHMMAHUIO U B3aUMOIIOMOIIM B TPOIIECCE ATON Yy4eOHOH NesITeIbHOCTH; TOTOBHOCTH OILICHWBATh CBOE TOBEJCHUE U TOCTYIIKU
CBOMX TOBAPUUICH C MO3ULIMY HPABCTBEHHBIX U NPABOBBIX HOPM C YUETOM OCO3HAHUS IOCIEACTBAN TOCTYIIKOB;

IleHHOCTH HAYYHOI'0 TO3HAHUA

3) MHPOBO33pEHUYECKUX MPEACTABICHUN O BELIECTBE M XMMUYECKOM pEaKIMH, COOTBETCTBYIOLUIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU M
COCTABIISIFOLINX OCHOBY JJIsl TOHMMaHMs CYIIHOCTH HAayYHOM KapTHHBI MHpPA; MPEJCTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHS MPHUPOJIBL,
B3aUMOCBS3SX YEJIOBEKA C MPUPOJHOM CPENO0i, O POJIM XMMHUHU B MO3HAHUM 3THUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeIbHBIX MOTUBOB, HAIPABJICHHBIX HA MTOJyYCHHE HOBBIX 3HAHUI 110 XUMHUH, HEOOXOAUMBIX JIJIsl 00BICHEHHUS HAOII0AaEMBIX POLIECCOB U
SIBIICHHI,

5) mo3HaBaTeNnbHOM, MHOOPMAIIMOHHONW W YHUTATENIBbCKON KyIbTYpHl, B TOM YHCJIE HAaBBIKOB CaMOCTOSITEIBHON PabOThI C Y4eOHBIMH TEKCTaMHU,
CIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMH CPEICTBAMUA MH(POPMALIMOHHBIX TEXHOIOTHHA;



6) uHTEpeca K 00y4eHUIO U TMO3HAHUIO, JII0O03HATEILHOCTH, TOTOBHOCTH M CITIOCOOHOCTH K €aMO0OOpa30BaHUIO, TPOSKTHON M MCCIIE0BATEIbCKOM
NesITeNIbHOCTH, K OCO3HAHHOMY BBHIOOPY HAIPaBJIEHHOCTH U YPOBHS 00yUYEHUS B NajbHEHIIEM;

@®opMHUPOBaHUS KYJIbTYPbI 310POBbSI

7) 0CO3HAHUSI LICHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha 3710POBBIi 00pa3 *U3HU, OCO3HAHUS MOCIIECTBUI
U HENpHATHS BPEIHBIX NPUBBIYEK (YIOTPEOIEHUS aJKOrojisi, HAPKOTUKOB, KYpPEHHs), HEOOXOJUMOCTH COOIIOEHUS MpaBHJI OE30MACHOCTH IPH
oOpallleHuU ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U peabHOU KU3HU;

TpyaoBoro BocnuTaHus

8) mHTepeca K MPaKTUYECKOMY H3yUeHUIo podeccuii U Tpya pa3InyHoOro pojia, yBaKeHUE K TPYAY U pe3ysibTaTaM TPyAOBOH AESITENbHOCTH, B TOM
qucie Ha OCHOBE MPUMEHEHHs NMPEIMETHBIX 3HAHUN MO0 XUMHH, OCO3HAHHOTO BbIOOpAa MHAMBUIYAIBHOM TPAaeKTOPHUU MPOAOIDKEHHSI 00pa3oBaHUS C
y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; YCIEIIHOM NMPo(ecCHOHANBHOM e TeNbHOCTH
Y Pa3BUTHS HEOOXOAMMBIX YMEHHI; TOTOBHOCTh aJallTUPOBATHCS B MPOdeCCHOHAIBHON Cpee;

IKOJIOTHYECKOT0 BOCIIUTAHUS

9) sKOJOTHYECKH 1eIecO00Pa3HOr0 OTHOIIECHUS K MPHUPOJAE KaK MCTOYHMKY JKU3HHM Ha 3emiie, OCHOBE €€ CYIIECTBOBAaHHUS, OHUMAHUS LIEHHOCTU
3I0pOBOTO U 0€30mMacHOro oOpa3a XKU3HU, OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (DM3MYECKOMY M TMCHXHYECKOMY 3/I0pPOBBIO, OCO3HAHHS
LIEHHOCTHU COOJIOAeHMSI TPaBUJI 6€30IaCHOTO MOBEIEHUS ITPHU paboTe C BELIECTBAMHU, a TAKXKE B CUTYAIUSIX, YTPOKAIOIIMX 3I0POBBIO U )KU3HH JIIOJIEH;

10) criocoOHOCTH MPUMEHSATH 3HAHUS, MOJydyaeMble TPU U3YUYEHUH XUMHH, JUI PEIICHHs 3a/1a4, CBA3aHHBIX C OKPYKAIOLIeH MPUPOIHONU CpeoH,
MOBBILICHUS YPOBHS AKOJIOTMYECKOM KYJIbTYphl, OCO3HAHUS IJ00ATBHOIO XapakTepa SKOJIOTMUYECKHUX MpoOjeM U MyTed MX pelIeHUsl MOCPeICTBOM
METOJI0B XUMHU;

11) 3KOIOTHYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B TTO3HABATEIILHOW, KOMMYHUKATHBHOMN M COLIMAILHON TIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe mMeranpeaMETHBIX PE3y/IbTAaTOB BBIACISAIOT 3HAYMMBIC A (OPMUPOBAHHMS MHPOBO33PEHHS OOIEHAYYHbIE TMOHATHS (3aKOH, TEOPHS,
MIPUHIIAII, TUTIOTe3a, (PaKT, cucTeMa, MPOIECC, IKCIEPUMEHT H Jp.), KOTOPHIE HCIONB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMETax H
MO3BOJISIIOT HAa OCHOBE 3HAHHMN U3 3TUX MPEAMETOB (POPMUPOBATH MPEJICTABICHHE O LEJIOCTHOW HAYyYHOH KapTHHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE
neictBus (TO3HABaTENIbHBIE, KOMMYHHUKATHUBHBIC, PETYyJsATHBHBIC), KOTOphIE oOecrmeunBaroT (OPMHPOBAHHE TOTOBHOCTH K CaMOCTOSITEILHOMY
TUTAHUPOBAHUIO U OCYIIECTBICHHUIO YIeOHOH 1eATeTHhHOCTH.

MertanpeaMeTHbIe pe3yJabTaThl OCBOCHHUSI 00pa30BaTEIBbHOW MPOrpamMMbl MO XMMHH OTPaXKalOT OBJIAJICHUE YHUBEPCATBLHBIMU IMO3HABATEIHLHBIMHU
,Z[GI\/'ICTBI/IHMI/I, B TOM YHUCJIC:

Ba30BbIMHU JIOTHYECKHMH el CTBUSIMHA

1) YMGHI/IGM HCIIOJIB30BATh HpI/IéMI:I JIOTHYCCKOT'O MBIIIIJICHUA HpI/I OCBOCHUU 3HaHHﬁZ paCKpBIBaTB CMBIC]I XUMHUUYCCKUX HOHHTI/Iﬁ (BBI,Z[G.HHTB nux
XapakTEepHbIC TMPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C APYTHMMH TOHSATHSMH), HCIOJIB30BaTh TMOHATHS IJIs1 OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SBJICHUIA; BBHIOMpATh OCHOBAaHUS M KPUTEPUM JUIA KJIACCH(PHUKAIMA XUMHMYECKMX BEUIECTB M XUMHUYECKHX pEaKIMii; yCTaHABIMBATh MPHYUHHO-
CJICICTBCHHBIC CBSI3M MEKIY OOBEKTaMH M3YUYEHUS;, CTPOUTD JIOTHUECKUE PACCYKICHUS (MHAYKTHBHBIC, ICTYKTUBHBIC, 10 AaHAJIOTHH); JEJIaTh BHIBOIBI
M 3aKJIIOYECHHUS,

2) yMEHHEM MPUMEHSTH B TIPOIIECCE TTO3HAHMS TTOHATHUS (MPEIMETHBIE U METAPeIMETHBIE), CHMBOJNYECKHE (3HAKOBBIC) MOJIEIH, UCIIOIh3YEMbIC B
XHUMHU, HpGOGpaSOBBIBaTB H_II/IpOKO HpI/IMeHHeMBIe B XUMHUHU MOIACJIBHBIC Hpe,Z[CTaBJIeHI/ISI — XI/IMI/I‘IGCKHﬁ 3HAK (CI/IMBO.H BHCMGHTa), XUMHNYCCKas1



dopmyna u ypaBHEHHE XMMUYECKON PEaKLMU — MPH PEIIeHUH Y4eOHO-TI03HABATENbHBIX 3a/1a4; ¢ YUETOM ATUX MOJEIBHBIX MPEJICTaBICHUH BBISBIATH
U XapaKTepHU30BaTh CYILIECTBEHHbIC INPHU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHMYECKMX BELIECTB M XMMHYECKMX pEaKIHi; BBIABIATH OOIIME
3aKOHOMEPHOCTH, IPUIMHHO-CIICJICTBEHHBIC CBSI3U U MPOTUBOPEUHS B U3YUaEMBIX MPOLIECCaX U SIBICHUSX; MpeIaraTb KpUTEPHH [T BBISIBICHUS 3TUX
3aKOHOMEPHOCTEH M NPOTHUBOPEUUIl; CaMOCTOSITEIbHO BBIOMpaATh cOco0 pemleHus ydeOHOW 3afaud (CpaBHUBAaTh HECKOJIBKO BapUaHTOB pEIIECHUS,
BbIOMpATh HanboJee MOIXOAAMINI ¢ YYETOM CaMOCTOSITEIBHO BBIJICICHHBIX KPUTEPHEB);

Ba3oBbpIMHE HccIe10BaTEILCKUMH JeHCTBUAMHU

3) yMeHHeM HCHOJIB30BaTh MTOCTABICHHBIE BOIPOCHI B KAUEeCTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KAUECTBE OCHOBBI JUIsl (JOPMHUPOBAHUS THITOTE3bI
10 IIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

4) npuoOpeTeHne ONbITa MO TUIAHUPOBAHHIO, OPTAaHU3AIMH U MTPOBEACHUIO YUCHHYECKUX HKCIEPUMEHTOB: YMEHUE HAOII0aTh 32 XOJI0M IIpoliecca,
CaMOCTOSITENIHO MPOTHO3UPOBATh €r0 Pe3ynbTaT, (GopMymupoBaTh 000OLICHUS W BBIBOABI IO pe3ysibTaTaM MPOBEAEHHOTO OIMbITA, MUCCICIOBAHMS,
COCTaBJIATh OTYET O MPOJIENAHHON paboTe;

PadoToii ¢ nungopmanueit

5) yMeHueM BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIMIO PA3IUYHBIX BUJOB U (DOPM MpPEACTABICHMS, MOJYyYaeMyIO U3 pa3HbIX
MCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIMTEpaTypa XMMHYECKOTO COJEpKaHHs, CIpaBOYHBIE MocoOusi, pecypchl MHTepHeTa); KPUTUYECKH OLIEHUBATh
IIPOTHUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

6) yMEHHEM NPUMEHATH Pa3IMYHbIE METOJbI U 3alpoChl IPU MOUCKE U O0TOOpe MH(POPMAIMU U COOTBETCTBYIONIMX IAHHBIX, HEOOXOIUMBIX IS
BBINOJIHEHUS] Y4€OHBIX M I03HABAaTEIbHBIX 3aJad ONPEAEIEHHOr0 THIIA; NPUOOpETEeHHE OmbITa B 00JACTH HCHOJIb30BAHUSA HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJIAJCHHE KYyJIbTYPOHl aKTHBHOTO HCIIOJNIB30BAHUS PA3IMYHBIX TOMCKOBBIX CHCTEM; CaMOCTOSATEIbHO BHIOHMPATH
ONTUMANIbHYIO0 (OpMY MpPEACTAaBICHUS WHGOPMALMU M WIUIIOCTPUPOBATh pEIlacMble 3a/add HECIOKHBIMU CXE€MaMM, AMarpaMMaMHy, APYTMMHU
¢dopmamu rpaduKu U UX KOMOMHAITUSMH,

7) yMEHHEM MHCIOJIb30BaTh M AaHAJIU3UPOBaTh B IIpolecce YYEeOHOM U HUCCIEN0BaTEIbCKOW JIEATENbHOCTH HH(MOPMALMIO O BIMSIHUU
IIPOMBIIIJIEHHOCTH, CEILCKOTO X0341iCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY’KaIOIEel IPUPOIHOM Cpebl;

YHuBepcaaTbHbIMH KOMMYHMKATHBHBIMH e CTBUSIMA

8) yMeHueM 3amaBaTh BONPOCH (B XOJ€ AHMAjOra W/WIM JUCKYCCHM) IO CYIIECTBY OOCYXJaeMOW TeMbl, (pOPMYJIMPOBATH CBOM MPEATIOKEHHS
OTHOCHUTEJIBHO BBIMIOJIHEHUS MPEAJIOKEHHOM 3a1auu;

9) npuoOpeTeHne OMbITa MPE3EHTAIMN PE3YJIbTATOB BBHIOJHEHUSI XMMUYECKOTO 3KCIIEpUMEHTa (JIabopaTOpHOTro OMbITa, TaOOpaTOpHON paboTHI 1O
HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

10) 3auHTEpEecOBaHHOCTh B COBMECTHOW CO CBEPCTHHMKAMM I103HABATEIbHOW M HCCIIENOBATEIbCKON AEATEIbHOCTU NpPU PEIIEHUH BO3HHUKAIOIIMX
npobjeM Ha OCHOBE ydé€ra OOIIMX HMHTEPECOB M COIJacoBaHMs MO3MLUH (00CYXIeHHs, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOpAUHALUSA
COBMECTHBIX JICHCTBUI, OTpe/ielIeHne KPUTEPUEB TI0 OLIEHKE Ka4eCTBa BBHITIOJTHEHHOM paboThl U Ap.);

YHuBepcaabHbIMHU PeryJsiITHBHBIMHU 1€ CTBUAMH

11) ymMeHHEM CaMOCTOSTENIBHO ONPEACNATh LEIH JeSTeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATH, KOHTPOJHPOBATH W TPU HEOOXOIUMOCTH
KOPPEKTHUPOBATh CBOIO JIEATEIHLHOCTh, BHIOMpaTh Hanbosiee 2((HEKTUBHBIE CIIOCOOBI pelIeHUsT YYEOHBIX M MO3HABATEIbHBIX 3a/1a4, CAMOCTOSTEIHHO
COCTABIISATh WJIM KOPPEKTHPOBATH MPEUIOKEHHBIN aITOPUTM JACHCTBUH MPHU BBITOJHEHUH 3aJJaHUH ¢ YUYETOM MOJTYUYECHUsI HOBBIX 3HAHUH 00 M3ydaeMbIX
00BEKTAaxX — BELIECTBAX U PEaKLUsIX; OLIEHUBAaTh COOTBETCTBUE MOIYYEHHOTO Pe3yibTaTa 3asiBICHHON 1eIH;

12) ymMeHueM UCIIONB30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIOBUU 3a/1aHUI.



INPEJMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB IO OCBOCHHIO OOS3aTEIBHOTO COJACPKAHUS, YCTAHOBJICHHOTO TAaHHOW MPUMEPHOW pabodeil mporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIC 00YJAOIIMMHUCS HAYYHbBIC 3HAHWS, YMEHUS U CIIOCOOBI ACUCTBUMA, crienu(UIecKue Ui MPeIMETHON 00IacTh «XHUMHS, BUIIBI
NEeSITeIbHOCTH T10 MOJIYYeHHI0 HOBOT'O 3HaHUS, €r0 MHTEPIPETALUH, TPEOOPA30BAHHUIO U TPUMEHEHHIO B PA3IMYHBIX Y4€OHBIX U HOBBIX CUTYaLIUSX.

[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCS CICAYIONINX YMEHHIA:

8 KJIACC

1) packpvieamv cmuici OCHOBHBIX XUMHUYECKUX MOHSTHUN: aTOM, MOJIEKYJIA, XMMUUECKUN AJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAS W HEOAHOPOAHAs), BaJICHTHOCTh, OTHOCHTENIbHAS aTOMHAsi M MOJIEKYJIIpHas Macca, KOJIWYECTBO BEIECTBA, MOJb, MOJIIpHas Mmacca,
MaccoBasi 10Nl XUMHUYECKOTO 3JIEMEHTa B COCIMHEHHH, MOJISIDHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb, AJIEKTPOOTPHLATEIBHOCT, CTEIICHb
OKHCJICHHUS, XUMHUYECKasi peaklusi, Kiaccu(uKaus peakiuil: peakiuy COeIUHEHMs, peakllui pas3lioKeHUs, peakui 3aMelIeHHs], peakliui oOMeHa,
9K30- U DHJIOTEPMHUYECKHE PEAKIMU; TEeIIoBOH 3((eKkT peakuuu; sSAPO aToMa, IIEKTPOHHBIA CIIOM aToMa, aToMHas OpOWTanb, pPaguyc aroma,
XUMHYECKas CBsI3b, MOJIIPHAsl U HETOJsIpHAsl KOBAaJICHTHAsI CBSI3b, MOHHAS CBsI3b, MOH, KATHUOH, aHHOH, PacTBOP, MaccoBast 10J1sl BellecTBa (IpOLeHTHAsI
KOHLIEHTpALUsA) B pacTBOPE;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHHM (M. T. 1) W NpPUMEHATh 3TU NOHSTHUS NpPHU OMMCAHUU BEIIECTB U HX
[IPEBPAILICHHUI;

3) ucnonv3oeams XUMUUECKYIO CUMBOJIMKY JUIS COCTaBIIEHUS ()OPMYJI BEIIECTB M YPABHEHUI XMMHUECKHUX PEaKIIHii;

4) onpedensmb BaICHTHOCTb AaTOMOB 3JIEMEHTOB B OWHApHBIX COCIUHEHHUSAK; CTENEHb OKHCICHUS DJIEMEHTOB B OHMHApHBIX COEAMHEHUSX;
MIPUHA/IICKHOCTD BEILIECTB K OMpPEIeIEHHOMY KIIACCy COeAMHEHUN 10 opMysiaM; BU XUMUYECKOU CBSI3U (KOBaJIGHTHAS! U MIOHHAs1) B HEOPTaHUYECKUX
COEIMHEHUSX;

5) packpwvisams cmwicn [lepuoanaeckoro 3akona JI. M. MeHneneeBa: NeMOHCTPHPOBATH IMMOHWMAHHUE TEPUOJAMYECKOM 3aBUCHMOCTH CBOMCTB
XMMHUYECKHUX 3JIEMEHTOB OT HX IOJIokKeHMsI B Ileproguueckoil cucTeMe; 3aKOHOB COXPAaHEHHUs MacChl BEILECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4Y€HHS, 3aKOHAa ABOTaJpo; OMKCHIBATh U XapaKTepu3oBaTh Ta0anuHyio ¢opmy lleproanyueckoil cuCTeMbl XUMUYECKUX 3JIEMEHTOB:
pa3nuyath MOHITHS «TJaBHas moarpynna (A-rpymma)» u «nobdounas noarpynma (b-rpymnma)y», Manbeie u OOJbIINE MEPUOIBI; COOTHOCUTH 0003HAUCHUS,
KoTopble umeroTcst B Tabnuie «llepuoguueckas cuctema xumuueckux snemeHToB JI. . MenzeneeBa» ¢ YMCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHS
aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij sAApa, 00IIee YHCI0 JIEKTPOHOB U pacpeie]IeHUe X 10 3JIEKTPOHHBIM CII0sIM);

6) Knaccuguyuposams XUMUYECKUE IEMEHTHI; HEOPTraHMUYECKHE BEIIeCTBA; XMMUYECKUE peakluu (110 YUCIy U COCTaBy yYacTBYIOIIUX B PEaKIUU
BEIIIECTB, 110 TEIUIOBOMY 3 deKTy);

7) xapaxkmepuzoeams (onucviéamy) OOLUIME XUMHUYECKHE CBONCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEpXkAas OMHCAHHE MpUMEpaMHu
MOJIEKYJISIPHBIX YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLU;

8) mpoeno3uposams CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KA4ECTBEHHOI'O COCTaBa; BO3MOXHOCTU MPOTEKAaHUS XMMHYECKHX MpEBpallleHuil B
Pa3IUYHBIX YCIOBUSIX;

9) @biuucaAMG OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB; MAacCOBYIO JIOJII0 XMMHUYECKOTO 3J€MEHTa M0 (opMyJsie COeTUHEHNUS;
MacCOBYIO JIOJIIO BELIECTBA B pACTBOPE; IPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



10) npumernsims OCHOBHBIC ~OTIEpAIlMU MBICIUTEILHON JEATENbHOCTH — AaHallM3 M CHUHTE3, CpaBHEHUE, OO0O0OIIeHHe, CHUCTEMAaTH3AIHIO,
KJ1acCU()MKAIIMIO, BBISBIICHHE MPUYHMHHO-CIICICTBCHHBIX CBSI3€H — JUIsl M3YYECHHUsSI CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIMNA; €CTECTBEHHO-HAYUHBIC
METO/IbI IO3HAHUSI — HAOII0ICHUE, U3MEPEHUE, MOACITUPOBAHNE, SKCIIEPUMEHT (peabHBIN 1 MBICIICHHBIH );

11) credosams mpaBuIaM MOJIB30BAHUS XUMHUYECKOUW MOCYIO0N U JJaOOpaTOPHBIM 00OPYAIOBAaHHEM, a TAaK)Ke MpaBuUiiaM OOpaIleHus! C BEIIECTBAMHU B
COOTBETCTBUHM C WHCTPYKIHSIMH IO BBIMOJHEHUIO JTAOOPATOPHBIX XWMUYECKUX OIBITOB MO TMOJYYCHHIO U COOHMpaHHWIO Ta3000pa3HBIX BEIIECTB
(Bomopoma W KHCIIOpOja), TIPUTOTOBJICHUIO PACTBOPOB C OMpPEICIEHHONH MacCOBOW JIOJICH pacTBOPEHHOTO BEUIECTBA; IUIAHHPOBATH M IPOBOIHTH
XUMHYECKHE YKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U KHCIOT C TIOMOIIBIO MHIUKATOPOB (JIAKMYC, eHONPTANICHH, METHIOPAHXK U

ap.).
9 KJIACC

1) packpvieams cmbici OCHOBHBIX XMMHYECKHUX MOHATHHA: XMMHYECKMHM 3JIEMEHT, aTOM, MOJEKY/Ia, MOH, KaTHOH, aHHWOH, IPOCTOE BEILIECTBO,
CIIO’)KHOE BEILECTBO, BAJICHTHOCTb, DJIEKTPOOTPULIATEILHOCTh, CTEIEHb OKUCICHUS, XMMHUYECKas peaklus, XUMHUECKas CBA3b, TEIUIOBOH 3¢ dexT
pEaKIMM, MOJIb, MOJIIPHBIM OOBEM, pacTBOP; SJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, IEKTPOIUTUYECKAs [UCCOLHUALMS, pEaKIUH HOHHOIO OOMeEHa,
KaTaln3aTrop, XWMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE PEAKLUUH, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHbBIE PEAKIMH, OKUCIUTEIb,
BOCCTAHOBUTENIb, OKHCJICHHME M BOCCTAHOBJIEHHME, aNIOTPONUs, aM(OTEepHOCTb, XUMHUYECKass CBs3b (KOBAJIECHTHAs, WOHHAs, MeTallIn4ecKkas),
KpUCTAJNINYECKasl pelIETKa, KOPPO3Usl METAJIIOB, CIUIABBI; CKOPOCTh XMMUYECKOH peakiuu, npeaensHo gonyctumas konnentpauus (I1J1K) Bemecrsa;

2) unniocmpupoéams B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX MHOHATUH (CM. M. 1) M NPUMEHATh 3TH IOHATUSA NPU ONMCAHUM BEIIECTB U MX
[IPEBPAILCHHUI;

3) ucnonvzoeams XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJIEHUs ()OPMYJI BEILIECTB U YPABHEHUN XUMHUECKUX PEAKIIMIA;

4) onpedensamb BAICHTHOCTh U CTENCHb OKHCICHHMS XMMHUYECKHUX 3JIEMEHTOB B COCIMHEHMAX PAa3IMYHOIO COCTaBa; NMPUHAUICKHOCTh BEUIECTB K
OIIpeNIeIEHHOMY KJIacCy COEOUHEHHMH 1o (opMmynaM; BHJI XHMHUYECKOH CBs3U (KOBAJEHTHAs, MOHHAsA, METAUIMYECKas) B HEOPraHMYECKUX
COCIMHEHUSX; 3aps] MOHA MO0 XUMHUYECKOW (opmylie; XapaKkTep Cpeibl B BOAHBIX PacTBOpaX HEOPraHMYECKUX COCTUHEHUH, THI KPUCTAJLTHYECKON
PEIIETKY KOHKPETHOTO BEILECTBA;

5) packpvisamev cmwicn [lepuoguueckoro 3akoHa JI. M. MeHpneneeBa M AEMOHCTpUpOBAaTh €ro NOHMMAHME: ONMCHIBATh M XapaKTEpU30BaTh
TabmuuHyo ¢opmy Ilepuonuyeckoil cUCTeMBl XMMHYECKHMX 3JIEMEHTOB: pa3iMyaTh IOHATHS «IJIaBHas moArpynmna (A-rpymnma)» H «o0ouHast
nonarpynna (b-rpynma)», Manble U Gonblive MEepHOAb; COOTHOCHTh OOO3HAYEHHUs, KOTOPbIE MMEIOTCS B MEPUOANYECKON TaOIHIle, ¢ YHCIOBBIMU
XapaKTEepUCTUKAMU CTPOEHHMS aTOMOB XMMHYECKHX 53JIEMEHTOB (COCTaB M 3apsyl sApa, O0Iee YUCIO 3JIEKTPOHOB U pacCHpelesieHHe HX IO
AJIEKTPOHHBIM CIIOSIM); OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCIUHEHUH B IMpenenax MajblX MEpPUOIOB H
IIABHBIX MOATPYII C YIETOM CTPOCHHS HX aTOMOB;

6) Kraccuguyuposams XUMIUUECKUE IIEMEHTHI; HEOPTaHMUECKUE BEIIECTBA; XUMHUECKUE PEAKIUHU (IO YUCIIY U COCTAaBY yYacCTBYIOIIMX B PEAKLUU
BEIIECTB, 110 TEINIOBOMY 3(P(eKTy, 10 N3MEHEHHIO CTENIEHENH OKHCICHHUS XMMUYECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (ONUCHIBaTh) OOIIME U CrEUU(UUECKHE XUMHUYECKHE CBOMCTBAa MPOCTHIX M CIOXKHBIX BEIIECTB, MOATBEP)KIAs OIHCAHUE
IIPUMEPAaMU MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHI COOTBETCTBYIOIINX XMMHUYECKHUX PEAKIIH;

8) cocmaensime ypaBHEHNUS DIEKTPOJUTHUYECKON TUCCOLMALMM KHUCIIOT, IIEN0YeH U COJEH; MOJIHbIE U COKpALIEHHbIE YPAaBHEHUS peakluii HOHHOTO
oOMeHa; ypaBHEHMs PEaKLUi, MOATBEPKIAIOIINX CYIIECTBOBAaHNE T€HETUUECKOM CBA3HM MEX/y BEIIECTBAMH Pa3IMYHbIX KJIACCOB;

9) packpvisams cywHocmb OKUCINTENEHO-BOCCTAHOBUTEIIBHBIX PEaKIMi MOCPEICTBOM COCTABJICHUS SJICKTPOHHOTO OanaHca 3TUX PEeaKLnii;



10) npoenosuposams CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHUS; BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKHX IMPEBPAIICHUN B Pa3IHMYHBIX
YCIIOBHSIX;

11) 6viuucsms OTHOCUTENHHYIO MOJICKYISPHYIO M MOJISIPHYIO MAacChI BEIIECTB; MACCOBYIO JTOJF0 XUMUYECKOTO 3JIeMEHTa 0 (popMysie COeTUHEHHUS;
MaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE; MPOBOJIUTH PACUYETHI 110 YPaBHEHUIO XUMHYECKOW PEaKIINU;

12) credosams mpaBuIaM MOJNB30BAHMS XUMUYECKON TIOCYION U J1a00paTOpHBEIM 00OPYJIOBaHHEM, a TAK)Ke MPaBHIaM OOpAIEHUS C BEIISCTBAMH B
COOTBETCTBHHM C HMHCTPYKIHUSMH TIO BBIMIOJHEHUIO JTA0OPATOPHBIX XMMHUYECKHUX OIBITOB MO TOJNYYECHHIO M COOMpPAHHWIO Ta3000pa3HBIX BEIICCTB
(aMmMmaka M yriieKucioro rasa);

13) npo6ooumsb peakuu, MOATBEPKIAIONINE KAYECTBEHHBIH COCTaB PAa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPUA-, OPOMUII-,
uonun-, kapobonat-, pocdar-, cunukar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHSI ¥ HOHBI H3yYE€HHBIX METAJNIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

14) npumensimov OCHOBHBIC OTICPAIIH MBICIIUTEILHONW JEATEIIFHOCTH — aHAINW3 M CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMATH3aIHIO, BBISBICHUE
MIPUYUHHO-CIICICTBEHHBIX CBSI3€M — JJIsi M3y4EHUS CBOWCTB BEIIECTB M XHMMHUYECKUX PEAKIU; €CTeCTBEHHO-HAyYHbIE METOMBI TMO3HAHUS —
HaOIt0IeHNe, I3MEPEHUE, MOJICITUPOBAHKE, YKCIIEPUMEHT (pealbHbI U MBICJICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne | HaumeHoBaHUe pa3iaesioB U Kosun4yecTBo 4acos JaekTpoHHbIe (LU(poBHIE) 00pa3oBaTebHbIE PeCYpPChI
n/n TeM IPOrpaMMbl

BCEro | KOHTPOJIbHbIE | MPAKTHYECKHe
padoTsI padoThI

Pa3nea 1. IlepBoHayanbHble XHMHYECKHE IIOHATHS.

1.1. | Xumusi — BaxkHasi 00J1acTh 3 0 1 https://resh.edu.ru/subject/29/
€CTeCTBO3HAHMS U https://resh.edu.ru/subject/lesson/1521/start/
NPaKTHYEeCKO POUI ypok Nel-5.
JNeATeJIbHOCTH YeJI0BeKa. MynpTuMeAUHHBIN AUCK, TpuiiokeHne Kk yueonuky O.C. 'abpuensn

Xumus 8 kiacc.

bubnuoTeka BuIeOypoKkoB

https://interneturok.ru (8 kmacc)

http://maratakm.narod.ru Caitt «Mup XuMHuN»
http://webelements.narod.ru [lonynsapHas 6MOIMOTEKa XUMHUECKUX
AIIEMEHTOB
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/
U XUMHUYECKHe PeaKkium. https://resh.edu.ru/subject/lesson/1522/start/

POIII ypok Ne6-7.
MynbTUMeaUHHBINA AUCK, Tpuioxkenue K yueoHuky O.C. ['abpuensn
Xumus 8 Kiacc.
bubnmoreka BUICOypOKOB
https://interneturok.ru (8 kiacc)
http://classchem.narod.ru KonTpen — Xumus 1uis Bcex:
y4eOHOMH(POPMAITMOHHBIN CalT
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoit
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/
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Pasznen 2. BaxHeiiluue nmpeacTaBuT

€JIM HCOPraHUYEeCKUX BEIIECTB.

2.1

Bo3ayx. Kucaopon. Ilonsitue
00 oKkcHaax.

6

0

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

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

POIII ypoxk Nel1,12,15,16,23.

MynbTUMeaUHHBINA AUCK, Tpuioxkenue Kk yueoHuky O.C. ['aGpuensn
Xumus 8 Kiacc.

bubnmoreka BUICOypOKOB

https://interneturok.ru (8 kiacc)

http://www. nanometer.ru OHaiiH-CIPaBOYHUK XUMUYECKUX JIEMEHTOB
WebElements
https://interneturok.ru/lesson/chemistry/8-klass/bvewestva-i-ih-
prevraweniyab/sostav-vozduha

2.2.

Boaopon.
IloHsITHE 0 KHCJI0TAX
M COJISIX.

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

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

ypok Nel13,19,20,21,22. MyasTUMUIUNHBIA TUCK, TPUIOKEHHUE K
yuebnuky O.C. I'abpuensn Xumus 8§ kiacc.

bubnuoTeka BuIeOypoKoB

https://interneturok.ru (8 kmacc)

http://classchem.narod.ru KonTpen — Xumus m11st Bcex:
y4eOHOMH(OPMAITMOHHBIA CalT




http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
https://resh.edu.ru/subject/lesson/3119/main/
https://www.sites.google.com/site/himulacom/3BoHoK-Ha-ypoK/8-Kacc-
NEPBBI-roA-00yueHus1/ypoK-4 7-KUCIIOThI-COCTaB-KIacCU (UKL
HOMEHKJIATYpa-TI0JIy4eHUE-KUCIIOT
https://www.sites.google.com/site/himulacom/3BoHoK-Ha-ypok/8-Kkinacc-
MePBBIN-TOA-00yueHust/ ypok-49-conmknaccupukanus-HOMeHKIaTypa-
CIOCOOBI-MIOTY4YEHUS-CONEH

2.3.

Kon4yecTBeHHBIE
OTHOILIECHHUA B XUMHH.

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

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

PO ypox Ne8,9,10. MynbTuMe IuiHBIN TUCK, IPHIIOKEHHE K YYCOHUKY
O.C. I'abpuensa Xumus 8 kiacc.

bubnmoreka BUIEOypOKOB

https://interneturok.ru (8 kiacc)

http://chemistry. narod.ru XuMuK.py: caiit o xumun
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-
14608/kolichestvo-veshchestva226776/re-91aeSac2-1e8d-4f6d-936f-
0645b961f2afa

2.4.

Bopna. PacTrBopsl. Ilonsitue
00 OCHOBaHMSAX.

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

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

POII ypok Nel4,17,18,23. MyasTUMEAUNUHBINA TUCK, TPUIOKEHHUE K
yuebnuky O.C. I'abpuensn Xumus 8§ kiacc.

bubnuoTeka BuIeOypoKoB

https://interneturok.ru (8 kmacc)

http://chemistry. narod.ru XuMuK.py: caliT 0 Xumuu

2.5.

OCHOBHBIE KJIACChI
HEOPraHHYeCKHX
COeIUHEHMUIA.

11

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

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

POIII ypok Nel5-24 MynbTUMEAUHHBINA AUCK, TPUIOKEHUE K YICOHUKY
O.C. I'abpuensa Xumus 8 kiacc.

bubnmoreka BUICOypOKOB

https://interneturok.ru (8 kiacc)

http://classchem.narod.ru KonTpen — Xumus 1uis Beex:




y4eOHOMH(POPMAITMOHHBIN CalT

http://chemistry. narod.ru XuMuK.py: caiiT o xumun
https://www.yaklass.ru/p/himija/8-klass/klassy-neorganicheskikh-
veshchestv-14371/klassifikatciia-veshchestv194235/re-a01b9a83-e412-
44d8-b12f-albfl6aa7772

Uroro no pazneny
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Paznean 3. llepnoanyeckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jaemMenToB JI. U. Menneneena.
Crtpoenue aToMoB. XUMHYECKasl CBSA3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHbIE PEeaAKI[UU.

3.1. | leppoanyeckuii 3aK0H 1 7 1 0 https://resh.edu.ru/subject/29/
Ilepuonnyeckas cucrema https://resh.edu.ru/subject/29/8/
XHMHYECKHUX 3JIeMEHTOB POUI ypok Ne25-28 MynabTUMEIUHHBIN TUCK, TPUTIOKEHUE K YUEOHUKY
J. U. MenneJieeBa. O.C. I'abpuensH Xumust 8 Kiacc.
Crtpoenue aToma. bubnnoreka BUaeoypokoB
https://interneturok.ru (8 kmacc)
http://classchem.narod.ru KonTpen — Xumus 11st Bcex:
yu4eOHOMH(POPMALIMOHHBIN CaT.
http://chemistry. narod.ru XuMuK.py: caliT 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. | XuMu4eckas cBsi3b. 8 1 0 https://resh.edu.ru/subject/29/
OKHCINTEIBHO- https://resh.edu.ru/subject/29/8/
BOCCTAHOBHTEJIbHbIE POUI ypok Ne29-34 MynbTUMEIUHHBIN TUCK, TPUIOKEHUE K YUEOHUKY
peakiuu. O.C. I'abpuensH Xumust 8 Kiacc.
bubnuoTeka BuIeOypoKkoB
https://interneturok.ru (8 kmacc)
http://chemistry. narod.ru XuMuK.py: caliT 0 Xumuu
https://skysmart.ru/articles/chemistry/himicheskaya-svyaz
https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-
reakczii
Htoro no pasneny: 15
PesepBHOE Bpems 1




OBLIEE KOJIMYECTBO YACOB| 68 |4 6.5
I1O ITPOI'PAMME
9 KUIACC
Ne | HaumeHOBaHUe pa3aesioB U TeM KoanuectBo yacos JuiekTpoHHbIE (HU(pPOBBIE) 00pa30oBaTeIbHbIE PECYPCHI
n/n NMPOrpamMMbI
BCEro | KOHTPOJIbHbIE | MPaKTHYeCKHe
padoTsI padoThI
Pa3nen 1. BemecTBo U XUMHYeCKHE PeaKI[UH.
1.1. | IlopTopenue u yraybaenue 6 1 0 https://resh.edu.ru/subject/29/
3HAHM OCHOBHBIX pa3/ie/ioB https://resh.edu.ru/subject/29/9/
Kypca 8 kiacca. MynabTUMEIUHHBINA JHUCK, TpuioxeHue K yaeOHuky O.C.
["abpuensa Xumus 9 kacc.
bubnmoreka BUIEOYypOKOB
https://interneturok.ru (8 kmacc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka
1.2. | OcHOBHBIE 3aKOHOMEPHOCTH 4 0 0 https://resh.edu.ru/subject/29/
XHMHUYECKHX pPeaKkuuid. https://resh.edu.ru/subject/29/9/
POUI ypok Nel-4
MynbTUMETUIHBINA TUCK, TpuiokeHue K yueoruky O.C.
INabpuensn Xumus 9 kiacc.
bubnuoTeka BU1€0ypoKOB
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. | DuekTpoauTuyeckasi 10 1 1 https://resh.edu.ru/subject/29/

Jucconuanusi. XuMHYeCKHe

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




PeaKkuuH B pacTBopax.

POIII ypok Ne5-9

MynabTUMEIUHHBINA JHUCK, TpuioxeHue K yaeOHuky O.C.
["abpuensa Xumus 9 kacc.

bubnmoreka BUIEOYypOKOB

https://interneturok.ru (9 kmacc)
https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-
dissocziaczii

Hroro no pasneny 20
Pa3znea 2. HemeTa/sibl 1 UX COeHHEHHS.
2.1. | O0masi XapaKTepuCTHKA 5 https://resh.edu.ru/subject/29/
XUMHUYecKHX 1eMeHToB VIIA- https://resh.edu.ru/subject/29/9/
rpynnsl. I'ajorensi. POUI ypok NelO
MynbTUMETUIHBINA TUCK, TpuiiokeHue K yueoruky O.C.
INabpuensn Xumus 9 kiacc.
bubnuoTeka BU1€0ypoKOB
https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/himicheskie-svoystvasoedineniy-galogenov
2.2. | O0masi XapaKTepuCTHKA 5 https://resh.edu.ru/subject/29/
XHMHUYECKHX j1eMeHTOB VIA- https://resh.edu.ru/subject/29/9/
rpynnsl. Cepa u eé coeqUHeHHUS. POUI ypox Nell-13
MynbTUMETUIHBINA TUCK, TpuiokeHue K yueoruky O.C.
INabpuensn Xumus 9 kiacc.
bubnuoTeka BU1€0ypoKOB
https://interneturok.ru (9 kmacc)
https://interneturok.ru/lesson/chemistry/9-klass/himiya-
nemetallov/sera-serovodorod-i-sulfidy
2.3. | O0masi XapaKTepuCTHKA 7 https://resh.edu.ru/subject/29/

XHMHYECKHUX YJIeMeHTOB VA-
rpynnsl. A3ot, ¢pochop u ux
coeIMHeHus.

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

POUI ypok Nel4-16

MynbTUMETUIHBINA TUCK, TpuiiokeHue K yueoruky O.C.
INabpuensn Xumus 9 kiacc.




bubnuoTeka BU1€0ypoKOB
https://interneturok.ru (9 kmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

2.4.| O0mas XapaKTepuCcTHKA 12 2 https://resh.edu.ru/subject/29/

XHMHUYeCKHX ieMeHToB [VA- https://resh.edu.ru/subject/29/9/

rpynmnsl. POUI ypok Nel7-21

Yriaepoa u KpeMHUI U MX MynbTUMEeINIHBIN TUCK, TpuiokeHue K yueonuky O.C.

coeIMHEHM. INabpuensn Xumus 9 kiacc.
bubnuoTeka Bu1e0ypoKoB
https://interneturok.ru (9 xmacc)
https://videouroki.net/video/himiya/9-class/khimiia-9-klass/

Hroro no pazneny 29

Pa3zgen 3. MeTa/uibl M HX COeTMHEHUS.

3.1. | O0mme cBoiicTBA METAJLIIOB. 4 0 https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/1607/start/

POUI ypok Ne22

MynbTUMETUIHBINA TUCK, TpuiokeHue K yueoruky O.C.
INabpuensn 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. | BaxkHeilime MeTaJIbI M HX 10 0.5 https://resh.edu.ru/subject/29/

COCIMHCHMUA.

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

POII ypok Ne23-27

MynabTUMEIUHHBINA JUCK, TpuioxkeHue K yaeOHuky O.C.
["abpuensa Xumus 9 kacc.

bubnmoreka BUI€OypOKOB

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




Hroro no pazgeny: 14

Pa3nesn 4. Xumus u okpyskaomasi cpeaa.

4.1. | BemecTBa 1 MaTepuaibl B 3 0 0 https://resh.edu.ru/subject/29/
JKH3HU 4YeJIoBeKa. https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
MynbTUMETUIHBINA TUCK, TpuiiokeHue K yueoruky O.C.
INabpuensn Xumus 9 kiacc.
bubnuoTeka Bu1€0ypoKOB
https://interneturok.ru (9 kmacc)
Wroro no pazpeny: 3
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB T1O | 68 6 5.5
I[MTPOI'PAMME
MOYPOYHOE IINIAHUPOBAHHUE
8 KJIACC
Ne Tema ypoka KoandyecTBO 9acoB Buabi, popmsl
n/n KOHTPOJIA
BCEro | KOHTPOJIbHBbIE | MPaKTHYecKHe
padoThI padoThI
1. | Ipenmer xumuu. Ponb XuMu# B )KM3HU 1 0 0 YcerHblid onpoc;
YeJIoBeKa.
2. | Xumus B cuctemMe HayK. MeToibl 1 0 0 YcrHblii onpoc;
MO3HAHUS B XUMUHU.
3. | 3HaKOMCTBO ¢ paBUIaMU OE30MIACHOCTH 1 0 1 YeTHBIN 01poc;
U ipuémMamMu paboThl B XUMHUECKOU [IpakTnueckas
nabopatopuu. [Ipaktuueckas padora Ne 1 pabora;
"IIpaBusna pabOTHI B TAOOPATOPUH U




npuEMBI 00paIeHus ¢ Ja00paTOPHBIM
obopynoBanueM".

4. | Tena u BemecTBa. PU3nUecKue CBOIICTBA YcrHblid onpoc;
BEILECTB. ArperaTHoe COCTOSIHUE TectupoBanue;
BEIIIECTB.

5. | Yuctsle BemmectBa n cMecu. CriocoObl IInceMeHHbIi
paszeneHus CMECeu. KOHTpOJIb;

6. |IIpaktuueckas padota Ne 2 "Paznmenenue [IpakTnueckas
cMmecei (na npumepe OYUCTKHU pabora;
MOBapeHHOM con)".

7. |Atombl u MoJekynbl. [Ipocteie u [TruceMeHHbI
CJIOKHBIE BEIIECTBA. KOHTpOJIb;

YcrHblii onpoc;

8. | Xumuueckue AJIEMEHTBL. 3Haku YcerHblii onpoc;

(CUMBOJIBI) XUMHUYECKUX DJIEMEHTOB. XUMHYECKUH
JKTaHT;

9. | ATOMHO-MOJIEKYJIIDHOE y4Y€HHUE. 3aKOH YeTHBIN 01poc;
MOCTOSTHCTBA COCTaBa BEIIECTB.

10. | Xumuueckast popmyna. BaneHTHOCTD YcerHblii onpoc;
ATOMOB XUMHYECKHUX 3JIEMEHTOB.

11. | CocraBnenne xuMu4eckux (opmyn 1o [TucbmeHHbIH
BaJICHTHOCTH. Haxok/ieHue BaJeHTHOCTH KOHTPOJIb;
XUMHUYECKHX 3JIEMEHTOB 10 opMyIIe.

12. | OTHOCHUTENbHAS aToOMHas macca. [TucbmeHHbIH
OTtHocuTenbHas MOJIEKYJIIpHas Macca. KOHTPOJIb;

YeTHBIN 01poc;




13. | Pemenue 3a7a4 Ha  BBIYHCIICHUE 0 [TnceMeHHbI
OTHOCUTEIIbHOW  MOJIEKYJISIPHOM  MaccChl KOHTPOJIb;
BEIIECTB.

14. | MaccoBast A0Jsi XUMUYECKOT0 3JIeMEHTA B 0 YerHblid onpoc;
COECTUHEHUH.

15. | Pemenue 3ama4 Ha BEIYMCIEHUE MAaCcCOBOU 0 IInceMeHHbIi
JIOJTM XUMHYECKOTO AJIEMEHTa 1o popmyie KOHTpOJIb;
COEIMHEHUS

16. | ®usnyueckue W XUMHUYECKHE SBJICHUA. 0 [TruceMeHHbI
XuMHUEcKasi peaKiusl. KOHTpOJIb;

YcrHblil onpoc;

17. |IlpuzHaku U ycIOBUS  IPOTEKaHUs 0.5 YCeTHBIN 01poc;
XUMHYECKHUX peakuuid. [IpakTnueckas [IpakTnueckas
paboraNe 3 "[Ipu3HaKu XHUMHUYECKUX pabora;
peakumit"”.

18. | 3akoH coxpaHeHus macchl BemecTs. M.B. 0 YcTHBIN 0onpoc;
JIOMOHOCOB — YUYEHBIW-IHIIMKIIONIETUCT.

19. | Xumuueckue ypaBHEHHUSI. 0 [TnceMeHHbI

KOHTpOJIb;
YcrHblii onpoc;

20. | Tunbl XUMUYECKUX peaKIUi (COeTUHEHUS, 0 YcerHblii onpoc;
pa3lIoKEeHUs, 3aMEIICHUsI, OOMEHa). [TpakTrueckas

pabora;

21. | KonTposbHas paborta Nel 0 KonTponbnas
"IlepBoHavyasIbHbBIE XUMUYECKHE pabora;




oHATHA".

22.

Bo3nyx — cmecs ra3oB. CoctaB BO3ayXa.

YeTHBIN 01poc;

23.

TennoBoii 3h(}HEeKT XUMHUECKONW PEaKInH,
IMOHATHUEC O TCPMOXUMHUYCCKOM YPABHCHHUH,
9K30- U PHIIOTEPMHUUYECCKHIX PEaKIUIX.

IInceMeHHbIi
KOHTpO!JIb;
YcrHblid onpoc;

24.

Kucnopon — Xxumuueckuili 3JeMEHT U
npoctoe BemecTtBo. O30H. HaxoxaeHue
KHCTIOpoJia B Mpupojae, (u3HUecKue u
XHUMHUYECKHE CBO¥CTBa (peakiuu
okucieHus, ropenue). [lonstue 00
okcugax. CriocoObl OTydeHHUsT KUCIOPOia
B 7a0opaTopud U MPOMBIIIICHHOCTH.
[Ipumenenue kucaopoaa.

YeTHBIN 01poc;

25.

[Ipaktrueckas padbora Ne 4 "Ilomyuenue u
coOMpaHHe KHCIOpOJa, W3yUYeHUE €ro
CBOMCTB".

[IpakTnueckas
pabora;

26.

KpyroBopor kuciopoga B HOpupoJe.
TomnmuBo (yroiib W MeTaH). 3arps3HEHUE
BO3/lyXa, CMOCOOBI €ro MpenoTBpaILEHUSI.
Ycunenue NapHUKOBOTO apdexTa,
paspylieHre 030HOBOTO CIOA.

YcrHblid onpoc;

27.

Banentnocts. OKCHIBL: COCTaB,
HOMEHKJIaTypa (MexayHapoHas u
tpuBuaibHast). CocraBieHue  QGopmyi
OKCH/JIOB I10 BaJICHTHOCTH.

IIuceMeHHbBIH
KOHTPOJIb;

28.

Bomopon — XuUMHUYECKHUI DJIEMEHT U
MpoCTOE  BewecTBo. Haxoxnaenue B
npuponae, ¢GuU3NYECKHE M XUMHUYECKHE
CBOMCTBA (Ha MMpPUMEpe B3aMMOJCHCTBHS C

YcrHblii onpoc;




HEMCTAJZIaMH W OKCHIaMU MeTaJ'IJ'IOB),
IMPUMCHCHUC, CIIOCOOBI MOJTy4YCHMU.

29. | IIpaktuueckas padora Ne 5 "Ilonyuenue u [IpakTnueckas
coOupaHre BOJOPOAA, U3YUYEHHUE €ro pabora;
CBOMCTB".

30. | Kucaotsr: COCTaB, Kiaccudukanus, IInceMeHHEBIH
HOMEHKJIaTypa, (U3NYECKUe CBOMCTBA. KOHTpOJIb;
Nunukaropsl. YcrHblii onpoc;

31. | Conu: COCTaB, HOMEHKJIaTypa. [MucbmeHHbIM
CocraBnenue popmyn coneit. [lorstue o KOHTPOJIb;
KpUCTaJIJIOTUApaTax. 3HAYEHUE COJIEH. YeTHBIN 01poc;

32. | O0001eHEe U cucTeEMaTH3aIIUs 3HAHUIA. YceTHbI ompoc;

TectupoBanue;

33. | KonmnuectBo BemniectBa. Moab. MossipHast YcrHblid onpoc;
Macca.

34. | 3akon ABoraapo. MomspHbIE  00BEM YcrHblii onpoc;
ra3os.

35. | Pemmenne  3amay HAa  B3aUMOCBSI3b [TnceMeHHbIM
KOJIMYECTBa BelllecTBa, 00bEMa M MacChl KOHTPOJIb;
ras3os. Pacuéter Mo XAMUYECKUM
YpaBHEHUSM.

36. | Pacu€Thl MO XWUMHMYECKMM YpPaBHEHHUSIM. [TnceMeHHbI
[Ipumenenue 3akoHa ABoraapo. KOHTpOJIb;

YcrHblii onpoc;

37. | Bona: HaXO0XIECHUE B MpUpPoOIE, YcerHblii onpoc;




¢dbusndeckue cpoiictBa. Ponb pacTBOpoB B
Opupoie M B JKU3HM  4YEJIOBEKA.
Kpyrosopot BO/IbI B pUpoeE.
3arpsi3HeHue NpupoaHbIX BoA. OxpaHa u
OUYHCTKA IPUPOJIHBIX BOJI.

38. | Bona xak pactBopuTens. PacTBopbI. YeTHBIN 01poc;

PacTtBopuMoCTh  BemecTB B BOJE.
Haceimennsie u HEHACBIIIICHHbIE
pacTBopel. PacTBOopuMOCTH Ta30B U

JKHJIKOCTEH B BOJIE.

39. | Konuentpamusi  pactBopoB. MaccoBas [MucbmeHHbIM
JI0JIsl BEIlleCTBa B pacTBope. BrruncieHus KOHTPOJIb;

C HCHOJIb30BAaHUEM IMIOHATUSA «MacCOBas
JIOJIs1 BEIIECTBA B PACTBOPEN.

40. | IlpakTuueckas pabota No 6 [IpakTnueckas
"TIpuroToBnenue pacTBOpoB c pabora;
onpeaeséHHON KOHIIEHTpauen'".

41. | AHanu3 ¥ CHUHTE3 — METOJbl HU3Y4YCHUS IInceMeHHbIi
cocTtaBa BOJAbl. XUMHYECKHE CBOKCTBA KOHTpPOJIb;
BOJBI (peakuu ¢ MeTajulaMu, OKCHIaMH
METaJIJIOB U HEMETAJIIOB)

42. | Knaccuduxarms HEOPraHUYECKUX [TnceMeHHbI

COCTUHEHUN. OKCHUIBI: COCTaB, KOHTPOJIb;
Kiaccudukanus (OCHOBHBIC, KHCIOTHEIE, VYerHbIl onpoc;
amdoTepHsIe, Hecosieo0pa3ylomue),
HOMEHKJaTypa  (MeXayHapoHas U
TpuBHasibHas). [lonyyeHne u xumMudyeckue
CBOMCTBA  KHUCJIOTHBIX M  OCHOBHBIX
OKCH/JIOB.

43. | OcHOBaHUS: COCTaB, KIAcCHU(pUKALUS, [MucbmeHHbIM
HOMEHKJIaTypa (MexayHapoHas u KOHTPOJIb;




TpUBHUAIIbHAA), GU3UUCCKUE U XUMUYECKUE
CBOWCTBA, CIIOCOOBI MOJTyUEHHUS.

YcrHblid onpoc;

44. | AMdoTrepHbIe OKCHUIIBI U THAPOKCHJIBI, HX IInceMeHHbIi

CBOMCTBA U MOJIyYECHHE. KOHTpOJIb;
YcrHblid onpoc;

45. | Kucnotst: COCTaB, KIIaccuQuKaIus, [TnceMeHHbI

HOMEHKJIAaTypa, GU3NYECKUEe CBOMCTRA. KOHTPOJIb;
YeTHBIN 01poc;

46. | Kucmorsr: XHUMHUYECKHE CBOICTBA, IInceMeHHEBIH
CrocoObl TMONy4YeHHs. Psj aKTUBHOCTH KOHTpOJIb;
METAJIJIOB. YcrHblii onpoc;

47. | Conu (cpemHue): HOMEHKIIATypa, CIIOCOOBI [MucbmeHHbIM
MOJYyYEHHS, B3aUMOJECHUCTBUE COJIEH C KOHTPOJIb;
METaaJlaMM, KHMCIOTaMH, INeJIo4YaMu | YcerHblii onpoc;
COJISIMHU.

48. | Beruncnenus o YpaBHEHUSIM [TruceMeHHbI
XUMUYECKON PEaKIuu. KOHTpOJIb;

49. |I'enernueckasi CBsI3b MEXIY KJaccaMu [TnceMeHHbIM
HEOPraHUYECKUX COCAMHEHUH. KOHTPOJIb;

50. | [Ipaktuyeckas pabora Ne 7 Pemenue [IpakTnueckas
SKCIIEPUMEHTANBHBIX 3a7ad 10  TeMe pabora;
"OCHOBHBIE  KJIACChl ~ HEOPraHUYECKHX
coenuHeHun".

51. | Vpok o0000mennss W cuUcTeMaTu3aluu YcerHbI ompoc;

3HAHUI.

TectupoBanue;




52. | KontponpHas pabora No2 "Baxkueiinue Kontponbnas
MPEICTABUTEIN HEOPraHUYECKUX pabora;
BellecTB'.

53. | Crpoenne atomoB. CocTaB aTOMHBIX sIJIED. ITuceMeHHBIH
N3otonbl.  DnekTpoHbl.  PU3MYECKUH KOHTPOJIb;
CMBICJ IOPSAKOBOIO HOMEpPA JJIEMEHTA. YeTHBIN 01poc;

54. | [lepuonuueckuii 3axkoH u Ilepuoguueckas YcerHblid onpoc;
CHUCTEMa XHMMHYECKMX »J3jaeMeHToB J[.1.

Menneneena. [lepuonpl, TPYIIIbI,
noArpymnnsl. PU3M4ECKUN CMBICII HOMEPOB
MeproJia U TPYIIIbL.

55. | Ctpoenue 3JIEKTPOHHBIX 000JI04EeK IInceMeHHBIH
aTOMOB MEPBBIX 20 XUMHYECKUX KOHTPOJIb;
3JIEMEHTOB  TEPUOJUYECKOM  CHUCTEMBI
. . Menaeneena.

56. | XapakTepuCTUKa XUMUYECKOTO 3JIeMEHTa IIncrMennsblit
M0 €ro TMOJIOKEHUID B MEPHUOIUYECKON KOHTPOJIb;
cucreme /1. 1. Meneneena. YcerHblid onpoc;

57. | 3HaueHUe TEPUOJAMYECKOTO0 3aKOHAa U YcerHblii onpoc;
MEPUOJNYECKON CUCTEMBl XUMHUYECKUX CooOuienue;
AJIEMEHTOB JJIi  Pa3BUTUS HAayKd U
npaktuku. J[. 1. MenaeneeB — y4€HbIN,

NeJaror ¥ rpak/1aHuH.

58. | Ypok 0000mmeHuss u CUCTEMaTH3AIUN YcTHBINA 0mpoc;
3HAHUU. TectupoBanue;

59. | KonTposnbHas pabora Ne3 Kontponbnas




"[lepuonuueckuii 3aK0H U
IIepuonnueckas cucreMa . .
MenneneeBa. Ctpoenue atoma'.

pabora;

60. | DIeKTpOOTPUIATENHHOCTD aTOMOB [MucbmeHHbIM
XUMUYECKUX  JJEMEHTOB. XHUMHUYECKas KOHTpOJIb;
CBS3b: KOBAJICHTHAs MOJIIpHAas u YcerHblid onpoc;
KOBAJICHTHAsl HETIOJISIpHAsl.

61. | [IpomexxyTouHas aTTecTaIusl. KonTponbnas
BIIP/KonTposnbHas paboTa. pabora;

BIIP;
62. | Uonnas cBs3b. [TucbmeHHbIH
KOHTpOJIb;
YeTHBIN 01poc;
63. | Merajuinueckas CBs3b. YcrHblii onpoc;
64. | BaJeHTHOCTh U CTENIEHb OKUCIICHUSI. [TucbmeHHbIH
KOHTpOJIb;
YeTHBIN 01poc;

65. | TpenupoBoUHbBIE YIpaKHEHUS o [TucbmeHHbIH
BBIYHCIICHUIO CTEIEHU OKHUCJICHUS KOHTpOJIb;
3JIEMEHTOB B COCIMHEHUSAX. YcerHblid onpoc;

66. | OKHCIUTENBEHO-BOCCTAHOBUTEIIBHBIE [IncemenHbIi
peakiuu (OBP). IIpouecchl okucieHus: u KOHTPOJIb;
BOCCTAHOBJICHUS. Oxucnurenu u YcerHblii onpoc;
BOCCTAaHOBUTEJIH.

67. | CocTaBneHue ypaBHEHUM OKHUCIUTEIBHO- [TnceMeHHbI




BOCCTAQHOBHUTEIIPHBIX PEaKIUA H CXeM
3IIEKTPOHHOTO OanaHca.

KOHTPOJIb;
YeTHBIN 01poc;

68. | Ypok pa3BUBAIOIIET0 KOHTPOJISI 3HAHUMU. 1 0 0 [MucbmeHHbIM
XUMHA B IEHUCTBUH. KOHTPOJIb;
YeTHBIN 01poc;
OBILIEE KOJIMYECTBO YACOB I10 68 |4 6.5
[MPOI'PAMME
9 KJIACC
Ne Tema ypoka KosuunyecTBO 4acoB Bunwbi, ¢popmbi
n/n KOHTPOJIA
BCEro | KOHTPOJIbHbIE | MPaKTHYecKHe
padoThI padoThI
1. | Knaccudukarus u HoMeHKIaTypa 1 0 0 YceTHBII o1poc;
HEOPraHMYECKUX BEIIECTB
(MeXayHapoaHAs ¥ TPUBUAIBHAS).
2. | Ilepnoanueckuii 3akoH. [lepuoanyeckas 1 0 0 YcrHbI onpoc;
CHUCTEMa XMMUYECKUX AJIEMEHTOB
. . MenneneeBa. CTpoeHHE aTOMOB.
3. | 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 1 0 0 YcrHbI onpoc;
XUMHUYECKHUX AJIEMEHTOB MEPBBIX TPEX
NEePUOOB, KaJUs, KAIbLU U UX
COEIMHEHUI B COOTBETCTBUH C
MOJIO’KEHHUEM B IEPUOAMYECKOI cucTeMe 1
CTPOECHHEM aTOMOB.
4. | XuMHYecKHe CBOMCTBA BEIIECTB, 1 0 0 ITnuceMeHHBIN
OTHOCSIIIMXCS K Pa3IMYHBIM KJlaccam KOHTPOJIb;

HCOPTaHUYCCKUX COGﬂHHeHHﬁ, ux




TCHETUYCCKaA CBA3b.

5. | Crpoenue BemiecTBa: BUIbl XUMHUUECKOU [TnceMeHHbI
CBsI3H. THUIBI KPUCTAIINYECKUX PEIIETOK, KOHTPOJIb;
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT TUIIA
KPHUCTAJUIMYECKON PEIIETKH.

6. | CrapToBBIif (BXOAHOM) KOHTPOJIb. Kontponbras

pabora;

7. | Knaccuduxaius XUMHYECKUX PEAKIIUMA 10 IInceMeHHbIi
pa3IMYHBIM Tpu3HaKaM ([0 YUCIYy U KOHTpO!JIb;
COCTaBy  YYacTBYIOIIMX B  pPEaKIHUH YcrHbI onpoc;
BEIIECTB, MO TErUIOBOMY 3(dexTy, 1o
U3MEHEHUIO CTeTeHen OKUCJICHUS
XUMUYECKHUX AJIEMEHTOB, no
00paTUMOCTH, o YYaCTHIO
KaTaau3aTopa). JK30- U SHJI0TEPMHUUECKUE
peakuuu, TepMOXUMUYECKUE YPaBHEHUSI.

8. |IloHaTHE O CKOPOCTM  XHWMHYECKOU [IncemenHbIi
peakiuu. IloHATHE O TOMOTEHHBIX H KOHTpO!JIb;
FETEPOTeHHBIX  peakiusix.  DakTopsbl, YcrHbI onpoc;
BIUSIONIME HAa CKOPOCTh XUMHUYECKOH
peaxkuuu.

9. |I[onstne 06 oOpaTUMBIX U HEOOPATHUMBIX [TuceMeHHBIH
XUMUYeCKUX  peakuusix. Ilonsitue o KOHTpO!JIb;
XUMHYECKOM  paBHOBecuu.  DakTopsl,

BIUSIONIME HAa CMEUIEHUE XHMHYECKOTO
paBHOBECHS.

10. | MexaHu3M OKUCIUTEIBHO- [TucemeHHbIH
BOCCTAHOBUTEJIbHBIX PEaKIUil KOHTPOJIb;

(9TEKTPOHHBIN OalaHC OKUCITUTETHHO-
BOCCTAaHOBUTEIILHOW PEAKIINN).




1.

Teopus 3JIEKTPOJIUTHYECKON
JUCCOLUALINN. DNEKTPOIUTHI u
HEdJIeKTpoInThl.  KaTuoHbl,  aHHOHBL
MexaHu3M  OuCCOLMAlMM  BELIECTB C
pa3IMYHBIMU BUJIAMH XUMHUYECKOH CBSI3U.

IInceMeHHbIi
KOHTpO!JIb;
YcrHbI onpoc;

12. | Crenenp  gucconmanuu. CuibHblE U YcerHbIi 0npoc;
ciabple JIEKTPOITUTHI.

13. | Peakiiuu MOHHOTO OOMEHa, YCJOBHSI HUX IInceMeHHbIi
MPOTEKAHUS. Honnsie ypaBHEHUS KOHTpOJIb;
peaKuuii.

14. | XuMHu4deckue cBOMCTBA KUCIIOT B CBETE IInceMeHHBIH
MPEJICTABICHU 00 AIEKTPOIIUTUICCKOM KOHTpPOJIb;
JTUCCOITUAITHH.

15. | XumMudeckue CBOMCTBA OCHOBAaHHUA B IInceMeHHBIH
CBETE MpeACTaBICHUI 00 KOHTpO!JIb;
3JIEKTPOIUTUYECKON JUCCOIUALINH.

16. | XuMHudeckne CBOMCTBA COJIEH B CBETE IInceMeHHBIH
MPEJCTaBICHUA 00 AIIEKTPOIUTUICCKON KOHTpPOJIb;
JTUCCOITUAITHH.

17. | IlonsiTHE O TUIPOIU3E COTIEH. YceTHBII o1poc;
18. | KauecTBeHHBIE pEaKIMU Ha KAaTHUOHBI M IInceMeHHBIH
AHUOHBI. KOHTpO!JIb;

19. | Ilpaktuueckass pabora Nel. Pemenue [IpakTnueckas
HKCIIEPUMEHTANIbHBIX ~ 337ad M0 TeMe pabora;

"DneKTpoNuTHYECKas qucconuanus’.

20. | KonTposbHas paborta Nel KonTponbnas
"Tlepuoauaeckmii 3aK0H u pabora;




[lepuoanueckas cUCTEMA . .
MenneneeBa. Ctpoenue atoma'.

21.

OOmass  XapakTEepUCTHUKAa  TajOreHOB.
Oco0OeHHOCTH CTPOEHHUS aTOMOB JTHX
3JIEMEHTOB,  XapaKTEpHbIE ISl  HUX
crenneHn  okucienus. CrpoeHue U
(GU3UYECKHEe CBOMCTBA MPOCTHIX BEIICCTB
— TrajJloreHoB. XUMHYECKHE CBOMCTBA Ha
npuMepe xjopa  (B3aUMOJECHCTBHE C
MeTaJUIaMH, HEMETaAJIJIaMU, IIeJI0YaMH ).

IInceMeHHbIi
KOHTpOJIb;
YcrHbI onpoc;

22.

XII0pOBOAOPOA. Consnas KHCJIOTA,
XMMHYECKHE  CBOWCTBA,  IOJY4YECHHE,
IMPUMCHCHHUC. KauyectBennas pcaknuud Ha
XJIOPU/-UOHBI.

IIuceMeHHbIH
KOHTPOJIb;
YeTHBII ompoc;

23.

DU3MOIOTUYECKOE JEHUCTBUE XJopa |
XJIOPOBOJIOPOJIa HAa OpPraHU3M YEJIOBEKa.
Baxneiiye Xaopuasl 1 UX HAXOXKIECHUE B
pUPOJIE.

YcrHbI onpoc;

24.

[Ipaktuyeckass pabora Ne 2. Pemenue
JKCIIEPUMEHTAIBHBIX  33Jad 10 TEMe
"IToarpynmna rajaoreHos".

IIpakTrueckas
pabora;

25.

Pemienne 3amay  Ha BBIYMCICHHS 110
YPaBHEHUSM XHMHUYECKUX PEaKLIUH, eciu
OJIMH PEareHT JIaH B U30BITKE.

IIuceMeHHbIH
KOHTPOJIb;

26.

OO0mas xapakTepucTuka 3jeMeHToB VIA-
rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB
9TUX DJIEMEHTOB, XapaKTEepHBIE IJIsI HUX
CTCIICHU OKHUCJICHUA. CTpOGHI/Ie u
¢duznyecKkue cBOMCTBAa MPOCTHIX BEIIECTB -
KHCIIOpOJa U Ccepbl.  AJUIOTPOIHBIE
Monu(UKAIMK  KUCIOpOAa U CEphL.

IInceMeHHbIit
KOHTpO!JIb;
YcrHbI onpoc;




XuMH4YecKue CBOMCTBA CEpBHI.
Haxoxnenune cepbl u €€ COEAMHEHHI B
npupone.  XHUMHUYECKOE  3arps3HEHHE
OKPY>KaIOIIEeH CpeJibl COEAMHEHUSIMU CEePbI
(KUCJIOTHBIE JTOXK]IH, 3arpsi3HEHUE BO3TyXa
u BOJOEMOB), CIIOCOOBI ero
PEeIOTBPALICHUS.

27.

CepoBogopoJi, CTpoeHUE, (PUINYECKUE U
XHMHYECKHE CBOMCTBA.

IIuceMeHHbBIH
KOHTPOJIb;
YcrHbI onpoc;

28.

Okcuapl  Ccepbl  Kak  MpeACTaBUTEITH
KHCJIOTHBIX OKCUJI0B. CepHUCTast KUCIIOTA.

IInceMeHHbIi
KOHTpO!JIb;
YcrHbI onpoc;

29.

Cepnass  kuciora,  (uzuueckue U
XUMHUYECKHE CBOWCTBa  (00mmMe  Kak
OpefCcTaBuTeNss  Kjiacca  KUCIOT |
cnenuduueckue), npumeHeHue. Comu
CEpHOH KHCIOTHI, KAUeCTBEHHAsI PEaKIus
Ha CyJb(aT-noH.

IIuceMeHHbIH
KOHTPOJIb;
YeTHBII ompoc;

30.

XHUMHUYECKUE PEAKIINH, JISKAIINE B OCHOBE
MPOMBIIICHHOTO ~ CHOC00a  TMOJIydeHUs
cepHOM KuCIOTHL. PemieHue 3agad Ha
HaxO0KJI€HWE MacCOBOH [IOJIM BBIXOJA
MPOJIYKTa PEAKIIUH.

IInceMeHHbIit
KOHTpO!JIb;

31.

OO0mas xapakTepucTUKa 3JEMEHTOB VA-
rpynnbl. OcOOEHHOCTH CTPOCHHUS aTOMOB
9TUX DJIEMEHTOB, XapaKTepHBbIE IJIsI HUX
CTEIICHU OKHUCIICHHUS. A3sor,
pacnpocTpaHeHue B mpupojie, Pu3nyeckue
U XUMHUYecKkue cBoicTtBa. Kpyrosopor

IInceMeHHbIit
KOHTpO!JIb;
YcrHbI onpoc;




a30Ta B IIPUPOJIC.

32. | AMMuak, ero pu3uveckrue U XUMUYIECKUE [TnceMeHHbI
CBOMCTBA, TIOJy4eHHME W IPUMEHEHUE. KOHTpOJIb;
Comun ammoHus, uX (Qusnueckue u YeTHBI onpoc;
XUMUYECKHE  CBOWCTBA, IPUMEHEHHE.

KauectBennass  peakuwsi Ha  HOHBI
aMMOHUSI.

33. | Ilpaktuueckas padora Ne3. IlomyueHue [IpakTnueckas
aMMHaKa, U3y4eHHUe €ro CBONCTB. pabora;

34. | AzotHass kucioTa, €€ (QUINYECKUE W YcrHbI onpoc;
XUMHUYECKHE CBOMCTBa  (0oOmmme  Kak
NpEACTaBUTENSl ~ KJlacca  KHCIOT |
cnenududeckue). Hurparsr.

35. | Ucnonb30BaHME  HUTPAaTOB U COJEH YeTHBI o1poc;
aMMOHHUSI B  KayeCTBE MHUHEPAIbHBIX CooOuienue;
ynoOpenuii. XUMHUYECKOE 3arps3HEHUE
OKpYKallIllel  cpeabl  COECIWHEHHSIMU
azoTa (KUCJIOTHBIE AOXKAW, 3arps3HEHHE
BO3/yXa, IOYBBI U BOJIOEMOB).

36. | ®ochop, ammoTporHbIE MOAM(PUKAIII [TucemeHHBII
docdopa, Quznyeckue U XUMHUYECKUE KOHTPOJIb;
CBOIICTBA. YcrHbI onpoc;

37. | Oxkeun  dochopa(V) wu  docdopHas [TucemeHHBII
KUCTIOTa, (HU3UYECKHEe U XUMHYECKUE KOHTpO!JIb;

cBoiicTBa, nmodydyeHue. KauecTBeHHas
peakuus Ha ¢dochar-noHsI.
Hcnonb3zoBanne ¢GochatoB B KavyecTBE
MUHEPATBHBIX yI0OpeHuil. 3arps3HeHue
MIPUPOTHBIX BOJ0EMOB (ochaTamu

YcrHbI onpoc;




38.

VYrnepoa, amioTporHble MOaU(HUKAINH,
pacnpocTpaHeHue B IpUpoie, PU3NIecKue
U XUMUYECKHE CBOWCTBA. AjcopOIusi.
Kpyrosopot yrinepoaa B npupoze.

IInceMeHHbIi
KOHTpO!JIb;
YcrHbI onpoc;

39.

Oxcuapl yriaepona, WX (QU3NYECKHE U
XUMHUYECKHE CBOWMCTBA, (PU3HUOIIOTHUYECKOE
NecTBUE  HA  JKHUBBIE  OPTaHU3MBI,
MOJIYy4YCHHC )41 NMPUMCHCHUC.
DKOJIOTHYEeCKHE MPOOJIEMBI, CBSI3aHHBIE C
OKCHJIOM yraepona(IV);
THUIIOTE3a I‘JIOGa.HBHOI‘O IIOTCIINICHUA
KJINMATa; MapHUKOBBINA (D PEKT.

YcrHbI onpoc;

40.

VYronpHas Kkuciora u €€ COIM, HuX
¢usznyeckue M XHUMHUYECKHE CBOWCTBA,
noyiydyeHue u npuMenenue. Kauectsennas
peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanue KkapOOHATOB B  OBITY,
MEAMIIMHE, MPOMBIIIEHHOCTH, CEJIbCKOM
XO3SIICTBE.

IIuceMeHHbBINH
KOHTPOJIb;
YeTHBI onpoc;

41.

[Ipaktuyeckass pabora Ned. Ilomydenue
yraekucnoro rasza. KauectseHnas peakuus
Ha KapOOHAT-HOH.

IIpakTrueckas
pabora;

42.

[lepBoHauanbHbIE HOHSITHS 00
OpPraHMYEeCKUX  BEIIECTBAX  Kak O
COCAMHEHUSX yIJepoAa: OCOOEHHOCTH
COCTaBa U CTPOEHUS.

YceTHBII o1poc;

43.

[TonsiTue o0  OWOJIOTMYECKHM  BaXKHBIX
BEIIECTBAX: JKUpax, Oellkax, yrieBojax.
MarepuaibHOE €IMHCTBO OPTAHUYECKUX U
HEOPraHUYECKUX COCTMHEHUN.

YcrHbI onpoc;
CooOuienue;

44,

KpemHnii, ero ¢pusznueckre 1 XUMHIECKUE

IInceMeHHbIit




CBOWCTBA, IOJIyY€HHUE M TNPUMEHEHHUE B
ekTpoHuke. CoelMHEHUs KpEeMHHUS B

pUpPOJIE.

KOHTPOJIb;
YceTHBII o1poc;

45. | O6mme  mpencraBieHuss 00 — OKcHIe YcTHBIN Ompoc;
kpeMamsI(IV) © KpemMHHEBOW KHCIOTE. Coo0menue;
Cunukartel, WX HCIHOIB30BAaHUE B OBITY,

MEAUIIMHE, TPOMBIIIIEHHOCTH.

46. | BaxHeiile CTPOUTENbHBIE MaTEpUAIIbI: YcrHbI onpoc;
KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, Coo0bieHue;
kene300eToH. [IpoGiembr  Ge3omacHOTO
UCIIOJIb30BaHUS CTPOUTEIBHBIX
MaTepuasoB B MOBCEAHEBHON KU3HU.

47. | Ilpaktuueckass padora Ne 5. Pemenue [IpakTnueckas
OKCIIEPUMEHTAJIBHBIX 3a/ad [0 TeMe pabora;
"Baxneiimune HEMETaJUIbI u ux
coequuenud".

48. | O000mIeHNE U CUCTEMATH3AIHS 3HAHUIA. YcTHBIN Ompoc;

TectupoBanue;

49. | KontponpHas padora No2 "Hemeramnsl u Kontponbnas
UX coeIMHEeHus". pabora;

50. | O0mass XapakTEepPUCTHKA XHUMHYECKUX YcrHbI onpoc;
9JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
MOJIOKEHUS B TIEPUOJUYECKON cucTteMe
XUMHYECKHX AJIEMEHTOB
. . MeHnneneeBa MW CTPOEHUSI aTOMOB.

Crpoenue wMetamioB. Meraminueckas
CBSI3b M METaJIn4yeckasl KpUcTauInyecKas
peLéTKa.
51. | DnekTpoXuMuYecKuil psii  HanpsKEeHUI IIncemeHHbI




MeTauioB. DU3NYECKMEe M XWMHUYECKHE
cBorictBa MerawioB. OOmme crnocoObl
MOJyYEHHUST METAJIIOB.

KOHTPOJIb;
YceTHBII o1poc;

52. |lonsiTHE O KOpPpO3UM METAIIOB W YeTHBI o1poc;
OCHOBHBIE CITOCOOBI 3aIIUTHI OT KOPPO3HUH. Coo0menue;

53. | CnmaBbl (cTanb, YyryH, IIOPATIOMHHMHH, YeTHBI o1poc;
OpoH3a), WX TMpPUMEHEHHE B OBITY | CooOmenus;
MPOMBIIUIEHHOCTH.

54. | lllenounsiec MeTamnel. Ilomoxxenue B IIuceMeHHBIN
NEPUOIUYECKON  CHUCTEME XUMHUYECKHUX KOHTpOJIb;
anemeHToB JI. 1. MenneneeBa, crpoeHue YceTHBII o1poc;
atroMoB. Haxoxnenwe B mpupozne.
du3nyecKkue U XUMHUYECKHE CBOMCTBA (Ha
npuMmepe HaTpus M Kamus). Oxcuabl u
TUAPOKCHUIbI HaTpus u KaJIusl.

[IpuMeHeHre WIETOYHBIX METAIIOB U UX
COEMHEHUM.

55. | lllenoyHno3eMeabHEIE METAIbl MarHui Hu IIuceMeHHBIN

KaJIbIIUH, CTpoeHue aToMOB. [lonoxxeHue B KOHTPOJIb;
MIEPUOJNYECKON CUCTEME XHMHUYECKUX YcerHbIi 0npoc;
3JIEMEHTOB . H. Meunneneesna.
Haxoxnenue B npupone. dusnueckue u
XMMUYECKHE  CBOMCTBA.  BaHelmue
COCMHEHUS KaNblus (OKCU, TUAPOKCHU]I,
COJIN).

56. | Pemmenye 3amady  Ha BEBEIUHCIECHHUS IIO IInceMeHHbIit
YpaBHEHUSAM XHUMHUYECKUX PEaKUUid, eciu KOHTpO!JIb;

OJIMH W3 PEarcHTOB J1aH B W30BITKE WIIH
COJIEPXKUT TPUMECHU; MacCOBOM JIOJIHU
BBIXO/Ia TIPOJTYKTa PEAKIIUH.




57. | )KéctkocTeh BOOBI M CIOCOOBI €€ YcrHbI onpoc;
YCTpaHEHHS.

58. | Beruucnenus o YpaBHEHUSIM [TnceMeHHbI
XUMUYECKUX pEaKUuid, €clIu OAUH U3 KOHTpOJIb;
peareHToB JaH B BHJI€ BOJHOIO PacTBOpa
C U3BECTHOM MacCOBOM J0JIEH.

59. | [Ipaktuueckass pabora Ne6. KécTrocTh [IpakTnueckas
BOJIbI I METO/BI €€ YCTPAHECHMUS. pabora;

60. | AnmtoMuHUIA. [Honoxenue B [TucemeHHbIN
NEPUOIUYECKON  CHUCTEME XUMHUYECKHUX KOHTpOJIb;
anemeHToB /[I. 1. MeHnneneeBa, crpoeHue YceTHBII o1poc;
aToMa. Haxoxnenue B MpUpPOJE.

Pu3nyeckue M XHUMHUYECKHE CBOMCTBA.
AmMdoTtepHble  CBOICTBA  OKCcHIA |
TUAPOKCHUA.

61. | IlpomexyrouHas aTTecTalusl. Kontponbnas

BIIP/KonTtposbHas paboTa. pabora;
BIIP;

62. | Kenezo. IlomoxeHune B NEepUOIUYECKON IInceMeHHbIi
CHUCTeME XHMMHYECKHX »3ieMeHToB /. . KOHTpPOJIb;
Menneneena, CTpOEHUE aToma. YcrHbI onpoc;
Haxoxnenue B npupone. dusnueckue u
XUMHYECKHE CBOWCTBA.

63. | Okcunbl, ruapokcuabl u comu xenesza(ll) [TnceMeHHbI
u xeneza(Ill). KOHTPOJIb;

64. | [Ipaktuueckass pabora Ne 7. Pemenwue [IpakTnueckas
SKCHEPUMEHTAIBHBIX 3aJa4 [0 TeMe pabora;

"Baxxueiimme METaJIBI " UX




coenuHeHus".

65.

HoBbie  maTtepuanbl U TEXHOJOTHH.
BemecTBa u marepualnbl B MOBCEIHEBHOM
J)KU3HA 4YeloBeKa. XUMHS U 300pPOBbBE.
be3omacHoe WHCIIONB30BaHHE BEIIECTB H
XUMHUYECKHUX PEAKINH B OBITY.

YeTHBI o1poc;
CooOuienue;

66.

IIpuponHblE HMCTOYHMKH YIJIEBOJOPOIOB
(yromb,  mpUpONHBIA  Ta3,  HE(Th)
IOPOAYKTHl HMX IepepaboTKH, UX pPOJIb B
OBITY ¥ POMBIIIIEHHOCTH.

YeTHBI o1poc;
CooOuienue;

67.

OCHOBBI  HKOJIOTMYECKOW TPAMOTHOCTH.
XUMHYECKOE 3arpsi3HEHHUE OKpYyKarolen
Cpenbl, npeenbHO JOTTyCTUMast
koHueHtpauusa Bemects - [1JIK). Poxs
XUMUM B PEIIEHUH  DKOJIOTUYECKUX
npooieM.

YcrHbI onpoc;
CooOuienue;

68.

[ToBTOopenue Tembl "I'eHeTnueckasi CBSA3b
MEX]ly METAJIJIaMHA M HEMETaJlJIaMu .

IIuceMeHHbBIN
KOHTPOJIb;

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

68

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
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8 KJIACC
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Xumus 8 knace. Xumus 8 kiacc: yueOnuk / O. C. I'abpuensH. — 8-e u3z. npepad. — M. : Ipoda, — 2019 1. 287 c.[1] c.: un. - (Poccuiickuii yaeOHUK).
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9 KJIACC
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ISBN 978-5-358-21507-8
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7. I'abpuensu O.C., Bucko6oitankosa H.I1., fAmykoa A.B. HactonpHas kaura yuurtens. Xumus. 8 ki1.: Metoauueckoe nocodue. — M.: [lpoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.WU. Xumudeckuii sxciepuMeHT B 1mkose. 8 kiaacc. — M.: poda

9. MunucrtepctBo obpazoBanus Poccuiickoit Deaepanun. [Iporpammer aiist 001eo0pa3oBaTeNbHBIX yupexkaeHnii. Xumus 8 — 11 kmaccel. -3-¢
u3nanue, crepeotunHoe - Mockaa; [poda, 2002 . (ctp. 26 — 37).

10. Pa6ouas nporpamma. Xumus. K YMK O. C. I'abpuensna Jlabupunr. py. Uznarensctso "Bako" 2016 T.

11. denepanbHOro KOMIIOHEHTA TOCYAAPCTBEHHOTO cTaHAapTa odmiero oopazoBanus mo xumuu (Yacte 1. OcHOBHOE 00111ee 00pa3oBaHue) s
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VYmakosa u ap. — M. : Jlpoda;

13. Xumus 8 xknace. Xumus 8 kinace: yuebnuk / O. C. ['abpuensHn. — 8-e uzn. npepad. — M. : [Ipoda, — 2019 1. 287 c. [1] c. : un. - (Poccuiickuit
Y4COHHK).

ISBN 978-5-358-21272-5

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

9 KJIACC
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Teopernueckue ocHoBbl. Bonpockl. 3agaun. Tectsl. [Tox penakiueit mpodeccopa P. A. Jlununa 3 — e uznanue, ucnpasiennoe. Ipoda, Mocksa 2004
T.

4. Tabpuensn O.C. IIporpamma kypca xumuu 1y1st 8-11 kitaccoB 001eo0pazoBaTebHBIX yupexkaeauii. — M.: JIpoda;

5. Xumus 9 knacc: yuebnuk / O. C. I'abpuensa. — 7-e uza. npepad. — M. : [Ipoda — 2019 1. 319, [1] c. wi. (Poccutickuii yueOHUK)

ISBN 978-5-358-21507-8

6. I'abpuensn O.C. U3yuaem xumurio B 9 ki1.: auaaktuyeckue matepuainsl / O.C. ['abpuemnsn, T.B. CMupnoBa. — M.: biuk mroc

7. I'abpuensu O.C., BuckoOoiinukosa H.I1., SlmykoBa A.B. Hacronphas kaura yuurens. Xumus. 9 ki.: Metoauueckoe nocobue. — M.: Jlpoda;

8. IN'abpuensu O.C., Pynos H.H., Tonkyno B.1. Xumuueckuii axcriepuMeHT B mikose. 9 kimacc. — M.: Jlpoda

9. MunuctepctBo obpazoBanus Poccuiickoit @enepannu. [Iporpammsl s 061meo0pa3oBaTenbHbIX yupexkaeHuid. Xumus 8 — 11 kmaccsl. -3-e
u3aanue, crepeorunHoe - Mocksa; [Ipoda, 2002 1. (cTp. 26 — 37).

10. Pa6ouast mporpamma. Xumust k YMK O. C. I'abpuensina Jlabupunr. py. U3garensctso "Bako" 2016 .

11. ®eaepanbHOro KOMIIOHEHTA TOCYAApPCTBEHHOTO CTaHAapTa obmero oopa3oBanus mo xumuu (Yacts 1. OcHOBHOE 00111ee 00pa3oBaHue) s
OCHOBHOH 00111€00pa30BaTeIbHOMN IIKOJIBI B COOTBETCTBUU C CYLIECTBYIONIEH KOHIICTIIIUEH XMMUYECKOTO 00pa30BaHMs.

12. Xumust: 9 kitacc: KOHTPOJIbHBIEC U TTpoBepoudHbIe padoThl K yueOHuKy O.C. I'abpuemnsna «Xumus. 9 kimace» / O.C. IN'abpuensn, [1.H. bepeskun, A.A.
VYmakoBa u ap. — M. : Jlpoda;

13. Xumus 9 knacc: yaueonuk / O. C. I'abpuensH. — 7-e uza. npepad. — M. : Ipoda — 2019 r. 319, [1] c. un. (Poccuiickuii yue6uuk) ISBN 978-5-358-
21507-8

14. Xumus B Tabnunax 8 — 11 kmaccel. CnpaBounoe mocodue. ABtop — coctaButenb A. E. Haconora 10 — e u3ganue, crepeorunsoe. Ipoda, Mocksa
2007 r.
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5) http://www.zavuch.info/methodlib/136/30956/ (caiiT 1y1st yIuTENsI XUMHHA | 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 xacc)

9) http://chemistry. narod.ru XuMuK.py: caliT 0 Xumuu



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

11) IMoptan Beepoccuiickoi onmmMmuaabl IIKOJIBHUKOB. http://rusolymp.ru/

12) Pycckuii o6pazoBatenbHblii mopTai. http://www.gov.ed.ru

13) ®denepanbHbIil poccuiickuii o0eodpazoBarenbHbiil moprtai. http://www.school.edu.ru
14) ®enepanbublit mopran «Poccuiickoe obpazoBanuey. http://www.edu.ru

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

16) O6pazoBarenbHbIil mopran «Yuebay. http://www.uroki.ru

17) Kypuan «Kypbep obpazoBanusi». http:// www.courier.com.ru

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

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

20) Uzmarenbckuit noM «1 ceHTaOps». http:// www.1september.ru

21) ®ectuBans negaroruueckuit uueit «OTKpbITHIN ypok» (M3aarenbekuii 1oM «1 ceHTs0psi»). http://festival. Iseptember.ru
22) https://elementy.ru/catalog?type=39

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

24) Nntepuet noptan [Ipolllkomy.pyhttp://www.proshkolu.ru/

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

26) Caiir CIAM I'A: PEILLY BIIP, OI'3, EI'D, I'BD u LIT. 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://www.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 myist yauresnss XuMUu U OUOJIOTHHN)
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 kmacc)

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

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

11) ITopran Beepoccuiickoit onmummuanbl MKOIBHUKOB. http://rusolymp.ru/

12) Pycckuii o6pa3oBaTenbHbIN mopTait. http:// www.gov.ed.ru

13) ®enepanbHbIil poccuiickuii 001e00pazoBaTenbHbIi moprai. http://www.school.edu.ru
14) ®enepanpublii mopran «Poccuiickoe oopazoBanuey. http:// www.edu.ru

15) Hopran xomnanuu «Kupumn u Medoauity. http://www.km.ru

16) O6pazoBaTenpHBIN MOpTaT «Yuebday. http://www.uroki.ru

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



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

19) Uznarensckuit noM «lIpodxuuray. http:// www.proftkniga.ru

20) Uznarensckuii oM «1 ceHTsOps». http://www.1september.ru

21) ®ectuBanp negarorudeckuii uaen «OTKPBITBIN ypOK» (M31aTeNbCKUi oM «1 ceHTs0psi»). http://festival. Iseptember.ru
22) https://elementy.ru/catalog?type=39

23) Untepuet nopran [polllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHUCTEPCTBO 00pa30BaHUs U HAYKH.

25) Caiitr CIAM I'MA: PEILLY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIIECCA

YYEBHOE OBOPYJOBAHHUE

1) TexHuueckue cpeacTBa OOyICHHS:

1.TeneBu3op (c AMaroHanbIO SKpaHa He MEHee 72CM)
2. IlepcoHanbHbINl KOMIBIOTED

3. Kosonku

4. IlpunTep na3epHbIil

2) IleuatHas NpoOAYKIIUS:

1. [IpaBuna TeXHUKH 0€30MTACHOCTH (CTEH]T SKCTIO3UITMOHHBIN )

2. [epuoauueckas cucreMa xumuueckux 3nemMeHToB .M. Menaeneena (CTeH ] SKCTIO3UIIMOHHBIN )

3. PacTBopuMOCTH COJICH, KMCIIOT U OCHOBAaHHM B BOJIE (CTEH SKCITO3UIIMOHHBIN)

4. IIpaBuia MoBeACHUS 00YJAIOIINUXCS B KAOMHETE XUMHUH (CTEH/I SKCITO3UITUNOHHBIN )

5. [IpaBuna noBeaeHUs1 00yJaronuxcsi B KaOMHETe XUMUHU (MHCTPYKTAXKHU ISl IPAKTHYECKUX PAOOT M JTaOOPAaTOPHBIX OIBITOB),
6. JleMOHCTpallnOHHBIC TAOTUIIBI IO XUMUHU

7. JleMOHCTpalMOHHbIE TIJIaKaThl 0 HEOPTraHUYECKON XUMHUU

8. KOMIUIEKT MOpTPETOB XUMUKOB

3) CnenuanusupoBaHHas yueOHas MeOelb:

1. locka aynuTopHas ¢ MarHUTHOM MOBEPXHOCTHIO U C MPUCTIOCOOICHUSIMH [Tl KPETIJICHHS Ta0IH1L, KapT
2. CTOa 1EMOHCTPAIIMOHHBIN (U3 ABYX CEKIUH)

3. CToJ MUCBMEHHBIN TSI YUUTENs (B KIIACCHOW KOMHATE U B JTAOOPAHTCKOM )



4. CTonbl ABYXMECTHBIC YIEHUYECKHE B KOMILJICKTE CO CTYJIbSIMH
5. Ctyn nnd yuurens

6. llIkads! ceKIMOHHBIE 751 000PYLOBaHMS B Ta0OPAaHTCKOM

7. llIxad BHITSOKHOM

8. CreHka mkoiabHas

9. PakoBuHa-Moiika

10. Tym6ouka

11. CTeHn KIacCHBIN yroJaoK

12. Ceii( 11 XpaHeHUsI pEaKTUBOB

OBOPYJAOBAHME IUIA ITPOBEJAEHUSA IPAKTUYECKHUX PABOT

VYyebHO-TIpakTHUecKoe U yaeOHO-I1a00paTopHOEe 000pyA0BaHUE

1) [Tpubopsbl, HAGOPHI TOCY/BI U JTAOOPATOPHBIX PUHAIICIKHOCTEH IS XUMHYECKOTO IKCIIEPUMEHTA
OO01Iero Ha3HAYECHNA

1. HarpeBarenbHble pUOOPHI (CIIUPTOBKA)

2. Jlocka 1y1si CYIIKH MOCYbI

2) JleMoHCTpaliiOHHBIE

1. HaGop mocyasl U MpUHAUIEKHOCTEH /U1 JEMOHCTPALIMOHHBIX OIBITOB 110 XUMHH

2. Ha0op nocypl ¥ IpUHAUIEKHOCTEN JUIs BBIITOJIHEHHS TPAKTUYECKUX PAOOT 110 XUMHUH
3. llITaTtuB Anst 1EMOHCTPAIMOHHBIX TPoOoHpok [1X-21

3) Cnenuanu3upoBaHHbIC TPUOOPHI U aNMapaThl
1. Anmapar (mpu6op) 1S OTyIeHHsI Ta30B
2. [Tpubop 1t coOupaHus U XpaHEHUS T'a30B

4) KommeKTsl 17151 1Tab0paTOPHBIX OMBITOB U MPAKTHUECKUX 3aHATHH M0 XUMUU
. HaGop nocysl 1 npuHayIeKHOCTEN U1 yHEHUUECKOT0 SKCIIEpUMEHTA

. HaGop 6anok [u1st XxpaHeHHst TBEpAbIX peakTHBOB (30 — 50 mur)

. HaGop ckiisiHOK ((ps1akoHOB) /TSl XpaHEHHUs PaCTBOPOB PEAKTHBOB

. Habop npobupoxk (I1X-14, T1X-16)

. HarpeBaTtenu npubops! (ciuptoBku (50 M)

. Ipubop 11 nomydeHus ra3on

. llITaruB maboparopHsiii xumuueckuit [1IJIX

. HaGop mocy/p! A5t 1€MOHCTPALMOHHBIX U J1a00PaTOPHBIX OIBITOB

. KommiekT BOpOHOK KOHYCOOOpa3HbIX

O 00 1N DN K W=



10. KommuieKT BOPOHOK IIMJIMHIAPUUYECKUX

11. BopoHka aenuTenbHas UIMHIpUYECKast

12. Boponka KanenbHast

13. KoMIuIeKT K010 KOHHYECKHUX

14. KoMmuiekT ko106 KpyriogoHHBIX

15. KoMmirekT K010 mI0CKOAOHHBIX

16. KomIuieKT MEH3ypOK

17. KOMIIJIEKT XMMUYECKUX CTAaKaHOB

Hcnons3ytoT 1uist IpOBEICHUS Pa3IMYHbIX XUMUYECKUX OTEePaLIUiA.

18. KoMILIEKT UJIUH]IPOB:

19. KoMIiiexT nimareiey U J10KeK IJIS BEIIECTB:

20. KoMIUIeKT MeTaNTHYeCKUX U3ICTUH JIJIsl IEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB: 32)KUM BUHTOBOM, 3QKHM MPYKUHHBIH,
3a)KUM IPOOUPOUHBIH, JTOKKA I CKUTAHUS BELIECTB

21. Habop cTeKIsIHHBIX TPyOOK

22. Habop uznenuii u3 dapdopa u dasaca: crynka ¢ mectukoMm Nel Ne3, Turens HU3KUH, daiia BeITApUTEIIbHAS, TPEYTOIBHUK TS TUTIIST Ne6.

5) Mopenu
KoHcTpykTOp 17151 COCTaBIEHUS MOJIEKYJT

6) HatypasbHble 00BbEKTHI KOJUIEKIIUN

. AJTFOMUHMI

. Bosiokna

. KameHHbI# yrosib ¥ IpOIyKTHI €0 TIepepadOTKH
. Kayuyk

. MeTauibl U CruiaBsbl

. MuHepaibl ¥ TOPHBIE OPOJIbI

. Heptp 1 BakHE#IIME MPOAYKTHI €€ IepepadOTKH
. [mactmaccer

. TonmBo

10. YyryH u cranb

11. llIkana TBepaOCTH

O 00 1N DN K WK —

7) PeakTuBbl

1. Kucnora consHas

2. Ha6op Ne 3 BC «lllemoumny
Kanus runpokcun



Kanbuus runpoxcuy
Harpus ruapokcuyg

OTOensHo:
I'mapoxcnn aMmmoHus
IM'mapoxcun menun
I'uapoxcun 6apust

3. Okcuapl METAJIIOB:
Oxcun 6apust

Oxkcun XKenesa (II)
Oxcuz ATIOMUHMS

4. Metanibl:

AmtoMuHUH (TpaHyJIbI)

2Kene3o BoccTaHOBII. (TTOPOIIIOK)

[uHK (TpanyJb)

Kene3o meraminyeckoe BOCCTAHOBIEHHOE BOAOPOIOM

5. Habop Ne 6 C «Opranndeckue BeIecTBa»
I'excan

I'mroko3a

['munepun

®opManuH

MypaBbuHas KUCIOTa

Kucnora ykcycHas

OTaensHO:
Hedtn
AHnnna

6. HabGop Ne 7 C «MunepanbHble y1oOpeHus»
AMMOHUI cynbdar

Kanuit xnopuctsiit

KapGamu (MmoueBuHa)

Hatpuesast cenutpa (HaTpuil a30THOKUCIIBIN)



CynepdocdaT rpanyTupoBaHHbBII
TpunarpuiipocdaT rpanyTupOBaHHBII

OTOensHo:
docdoputHas Myka
Cynepdocdar mpocroit
Kanuiinas conp

7. Habop Ne 8 C «oHHUTEBI»
AHHOHUT
Katuonut

8. Habop 11 C «Comu 1151 1eMOHCTPAITMOHHBIX OITBITOBY
AMMuak 6e3BOIHBIA

AMMOHUU YTJIEKUCIIBIN

Kanuit yriekucinslii

Kanuit yrnekuciaplil KUCIIbIi

Kanwuii pocdopHokucbii

Kanbruit pochopHOKHCITBII

Kanbiuit hocopHOKHUCIBIN 0JHO3AMEIICHHBIN

Harpwuit yrnexkucsiii

Hatpuit pochopHOkucabil 12-BogHbIN

9. Ha6op Ne 12 BC «Heoprannueckue BemiecTa sl IEMOHCTPAIMOHHBIX OTIBITOBY
Kamuii HoaucTeiil

Kannii sxene3ucrocunepoaucTbiit 3-X BOAHBIN

Kanuii xene3ncTocuHepoaucThIin

Kanuit poganuctsiit

Kanmit 6pomMucTsIif

Hatpuii cepHokucnsii

Harpuit yrinekucbiii

Hatpuit ¢propuctsrit

Cepa mouotas

10) Ha6op Ne 13 BC «["anoreHunn
JIutnii XJI0pUCTBIN



AMMOHUH XJIOPUCTBIN

Bapwuii xnopucteiit

XKeneso xnopHoe 6-BoHOE
Kanuit xnopuctsiii

Kanbumit xnopucterit

Maruuii XJIOpUCThIN

Menp aByxnopucrtas 2-BoaHast
Harpuit xsopucterit

[uHK XJIOpUCTBIN

OTOensHo:
Xnopun 6apust
XJ1opu amtOMUHUS

11. Ha6op Ne 14 BC «Cynbdatel. Cynsdutsl. Cyabhumb»
ATIOMUHUHN CEPHOKHUCIIBIN
AMMOHUN CEpPHOKUCIIBII

Keneza cepHokucioe 7-Mu BOAHOE
Kanuii cepHOKHCIIBIA KUCTBII

Kanuit cepHokucblit

Kanpumii cepHOKUCIBIN 2-BOAHBIN
Kynopoc xene3nblit

Kymnopoc Mennblii

Kynopoc unHKoBbII

Maruuii CepHOKHUCIIBIA 7-MU BOJIHBIN
Hatpuii cepaucTsii

Harpwuii cepHOKuCbIN 6€3BOTHBII

12. Habop Ne 16 BC
ATIOMUHUHN TpaHyJIUPOBAaHHBIN
Kenezo (IIT) okcua

Keneszo xapOoHUIBHOE

Mens (I1) okuce

[uHK TpaHyIMpOBAaHHBII

13. Habop Ne 17 C «Hutpatsn»



AMMOHUM a30THOKHUCITBINA
Bapwuit a30THOKUCIBII
Kanuit a3oTHOKMCITBIN
Kanpumii a30THOKUCHBIN
Hatpuit a30THOKHCIIBII
Cepebpo a30THOKHCIIOE

14. Habop Ne 18 C «Coenunenus xpoma
AMMOHUS IBYXPOMOBOKHCIIBIH.

Kanus 1ByXpoMOBOKHCTBIN

Kanus xpomMoBOKHCIIBIN

15. Habop Ne 19 BC «CoenuHeHUsT MapraHIia
Mapranuna 1ByOKHUCH
Kanuit MapraHiioBoKuCIIbIN

16. Ha6op Ne 21 BC «Heopranudeckune BemecTBay
Kanbuus okuck

Mens (I1) ceprokucnas

Menp (II) yriekucias OCHOBHAS

Harpwuit yrinexkucsiii

Hatpuit yrinexkucislil KUCablii

OTaensHo:
[luHK a30THOKHUCIIBIN
CBuHeIl a30THOKUCIIBIHA.

17. Habop Ne 22 BC «MHIuKkaTopb»
MeTuoBbIi OpaHKEBBIN, HHIUKATOP
®enongranent, UHAUKATOP

18. Marepuaisr:
AKTHUBUPOBAHHBINA YTOJIb

Bazenun

Kanprus kapobonat (Mmpamop, Men)
[Tapadun
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