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NNOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma mo xumuu s oOydarommuxcsi 8-9 KilaccoB cocTaBiieHa Ha OCHOBe TpebGoBaHuil K
pe3yabTaTaM OCBOCHHUS OCHOBHOWM 0O0pa3oBaTeNbHOW MPOrpaMMbl OCHOBHOTO 0Omiero oOpa3oBaHUS,
npeCTaBiIeHHbIX B DenepaibHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM CTaHIAPTE OCHOBHOTO OOIIEro
o0Opa3oBaHus, ¢ y4€TOM pachlpeesi€HHbIX MO KJlaccaM MpPOBEpseMbIX TpeOOBaHUN K pe3yjbTaTaM OCBOCHMUS
OCHOBHOI 00pa30BaTeNbHOM MpPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUS U JJIEMEHTOB COJCpKaHUS,
IPECTAaBICHHBIX B YHUBEPCAILHOM KOIU(HUKATOPE 10 XMMHUH, a TakKe Ha ocHoBe [IpuMepHOI mporpamMmmbl
BOCIIUTaHHUS OOYYaIOIUXCA TMPH MOJYYEHWH OCHOBHOTO o0mero oOpasoBaHuss u ¢ yuérom Konuenmmu
npernofaBaHus  yueOHOro mpeamera «XuMHs» B 0o0pa3oBaTelbHbIX  opranm3anusx  Poccuiickoit
Oenepalyy, pealu3yloNuX OCHOBHBbIE 001eo0pa3oBaTenbuble mnporpammbl  (yTB. Pemenuem Komneruun

Munnpocsenienust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBIIASA XAPAKTEPUCTUKA YYEBHOT' O IPEIMETA «XUMUWUS»

Bxuan yuebHoro npeamera «XuMHs» B JOCTHKEHHE 1IeJIell OCHOBHOTO 00111ero 00pa3oBaHus 00yCIIOBJIEH BO
MHOTOM 3HA4E€HUEM XHMHYCCKOU HAayKM B IIO3HAHWHU 3aKOHOB IPUPOJbI, B Pa3BUTUU MPOU3BOAUTCIILHBIX CHJI
oOuiecTBa U CO3JaHUM HOBOM 0a3bl MaTepHalIbHOM KYJIbTYpHI.

XuUMHS Kak dJEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK paclpocTpaHWiIa CBOE BIUSHUE Ha Bce 00IacTu
YEJI0BEYECKOr0 CYIIECTBOBAHUS, 3aJajla HOBOE BUIAECHUE MUPA, CTAJIA HEOThEMIIEMBIM KOMIIOHEHTOM MUPOBOM
KYJBbTYPHI, HGO6XOI[I/IMI)IM YCJIOBUEM KHU3HU 06H1€CTB.’:12 3HAHUC XUMHUH CIIYXKUT OCHOBOM JIIA q)OpMI/IpOBaHI/HI
MHUPOBO33PEHHUsI 4YEJIOBEKA, €ro MPEICTAaBICHUNH O MAaTEpUAILHOM €IMHCTBE MHpPA; BaXXKHYIO POJIb HUIPAIOT
dbopMupyeMbie XUMHUEH MPECTaBICHUS O B3aUMOIMPEBPAILICHUAX YHEPTHH U 00 SBONIOINH BEIIECTB B IPUPOJIE;
COBpEMEHHAasi XUMUS HallpaBlieHA Ha pelIeHHe TT00aIbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA —
CBIPbEBOM, SHEPTETUUECKOM, TTUIIEBON U IKOJIOTHYECKOM 0€30MacHOCTH, TPOOIIEM 3]paBOOXPAHCHHUSI.

B YCII0OBUAX BO3paCTarOIICro 3HAYCHUA XWUMHHU B JXH3HU 06HI€CTBa CYIICCTBCHHO ITIOBBICUJIACH POJb
XUMHYECKOTO 00pa3oBaHus. B miaHe conuanu3anud OHO SIBISIETCS OJHMM W3 YCIOBUH (QopMupoBaHUS
MHTEJUIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHS.

CoBpeMEHHOMY U€JIOBEKY XMMUYECKUE 3HAHUS HEOOXOAUMBI i MPUOOPETEHNS O0IIEKYIbTYPHOIO YPOBHS,
MO3BOJIAIONIETO YBEPEHHO TPYAMTHCS B COLIMYME M OTBETCTBEHHO y4YaCTBOBaTb B MHOTOOOPAa3HOW >KU3HU
o0rmiecTBa, s OCO3HAHMS BaKHOCTU Pa3syMHOTO OTHOIIEHHSI K CBOEMY 3J0POBBIO M 3/10pPOBBIO JPYTUX, K
OKpY’Kalollle MPUPOJIHOM cpejie, sl TPaMOTHOTO MOBEACHUS IIPU UCTIOIb30BAHUM PA3JIMYHBIX MAaTEPUAJIOB U
XUMUYECKHUX BEIIECTB B IOBCEITHEBHOW JKU3HU.

XuMHudeckoe o0pa3oBaHWE B OCHOBHOW IIIKOJIE SIBJIETCS Oa30BBIM IO OTHOIIEHHIO K CHUCTEME OOIIero
XUMHYecKoro oOpazoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peajH3yeT MPUCYIIHE 0oOIeMy
XUMHUYCCKOMY 06pa30}33Hm0 KIIFOYCBLIC ICHHOCTHU, KOTOPLIC OTPAKAIOT IOCYAapCTBCHHBIC, 06H.[CCTB€HHI>IC n
WHAUBUAYaJIbHbIE TOTPEOHOCTH. DTUM OMPEENAeTcs CYIIHOCTh 0o0mIeil cTpareruu oOydyeHusl, BOCOUTaHUS U

pa3BUTUS 00YYAIOIINXCS CPEACTBAMH YU€OHOTO MpeaMeTa «XUMHUSI».



Nzyyenue mpemmera: 1) crmocoOCTBYeT peaau3amiil BO3MOXHOCTEH JJII camMOpa3BUTHSA W (OPMHUPOBAHUS
KYJIbTYpbl JIMYHOCTH, €€ 00mel u (PyHKIIMOHAIBHOW T'PAMOTHOCTH; 2) BHOCHUT BKJaa B (opMHUpOBaHUE
MBIIICHHUS] ¥ TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CAMOCTOSITEIBHON yueOHOM e TeTbHOCTH,
AKCIIEPUMEHTAIBHBIX M HUCCIEIOBATEIbCKMX YMEHHH, HEOOXOJMMBIX KaK B MOBCEAHEBHOM XH3HH, TaK U B
npodhecCuoHaNbHOM AESITETbHOCTH; 3) 3HAKOMUT €O CHelU(UKON HayYHOTO MBIILICHUS, 3aK/1a/IbIBAET OCHOBBI
LEJIOCTHOTO B3IJIs[a Ha €MHCTBO MPHUPOJBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAanoM B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHOU TPAMOTHOCTH IIOJPOCTKOB; 4) CIIOCOOCTBYET (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOILICHUS K
€CTeCTBEHHO-HAYYHBIM 3HAHUSAM, K MPHUPOJE, K YETOBEKY, BHOCHT CBOW BKJIAJ B HKOJOTHUECKOEe 00pa3oBaHUE
HIKOJILHUKOB.

Haspannble HampaBiieHuss B OOy4eHHHM XUMHUHU 00€CleUYMBAIOTCS CrenuUKON coaep)kaHus TMpeaMera,
KOTOPBII SBJISIETCS MENarornyeck aJalnTHPOBaHHBIM OTpakeHHEM 0a30BOW HAyKH XMMHUH Ha ONPEACIEHHOM
arane e€ pa3BUTHS.

Kypc XxuMun 0CHOBHO#M IIKOJIBI OPHEHTUPOBAH Ha OCBOESHHE 00YYAIONMMHICS OCHOB HEOPTaHUYECKON XUMHUH
Y HEKOTOPBIX MOHATHH U CBEACHU 00 OTAEIbHBIX 00bEKTaX OPraHMUYEeCKON XUMUU.

Crtpyktypa conepkaHusi mpeamera cGOpMUPOBaHA HA OCHOBE CHCTEMHOTO IOJAXO0Jlda K €ro HM3yuYeHHIO.
CopneprkaHue CKIIAJBIBACTCS U3 CUCTEMbI TIOHSATHIA 0 XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MIOHATHI O
XUMHYECKOH peakmuu. O0e 3TH CHUCTeMBI CTPYKTYPHO OpPTaHHM30BaHBI 10 MPHHIUILY IOCIEI0BATEIHLHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETHUECKUX MPEICTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YUEHUS
KaK OCHOBBI BCETO €CTeCTBO3HaHUs, ypoBH: [leproanueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA
XVMHH, YICHUS O CTPOCHUHU aTOMa M XUMHUYECKOH CBS3H, TPEACTABICHUH 00 AIEKTPOIUTUICCKON TUCCOIUAIINN
BEIIECTB B pacTBOpax. TeopeTHdyecKre 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE DMITMPHYECKH TOJTYYECHHBIX U
OCMBICJICHHBIX ()aKTOB, PAa3BHBAIOTCS MOCIEIOBATENILHO OT OAHOTO YPOBHS K JIPYrOMY, BBINOJHSAS (DYHKIIUU
OOBSICHEHUS U TPOTHO3UPOBAHUS CBOMCTB, CTPOEHHMS M BO3MOXKHOCTEH NPAKTUYECKOTO MHPUMEHEHHS MU
MIOJTyYEeHUST U3y4aeMbIX BEIIECTB.

Takast opranuzaius CoJiep>kaHus Kypca CriocoOCTBYET MPEACTABICHUIO XUMHUECKOM COCTABIISIFOIIEH HAYIHOM
KapTHUHBI MUPA B JIOTHKE €€ CUCTEMHOU MpupoAbl. TeM caMbiM 00eCTiedBaETCsl BO3SMOXHOCTh (DOPMUPOBAHHUS Y
00y4aronuxcsi IEHHOCTHOTO OTHOIIEGHUSI K HAyYHOMY 3HAHUIO M METOJaM TMO3HaHUS B Hayke. BaxxHo Takke
3aMEeTHTh, YTO OCBOCHHUE COJICPKAHUS Kypca IIPOUCXONT C TIPUBJICYCHUEM 3HAHUH U3 paHee H3yYeHHBIX KYPCOB:

«Oxpyxaronmi Mup», «buonorus. 5—7 kiacce» U «dusnka. 7 Kiacey.

HEJIN U3YYEHUSA YYEBHOTI'O IPEJIMETA «XUMMUS»

K HanpaBieHnio nepBOCTENEHHON 3HAYMMOCTH MIPU peaIn3aluy 00pa3oBaTeIbHbIX (QYHKIMHA peamera
«XUMHS» TPAAUIIMOHHO OTHOCAT (OPMUPOBAHUE 3HAHUH OCHOB XUMHYECKOH HAyKH KaK 00JIacTH
COBPEMEHHOTO €CTECTBO3HAHNS, TPAKTUUECKOHN JIESTEIBHOCTH YeJIOBEKa U KaK OHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpBI. 3a/1a4a MpeMeTa COCTOUT B POPMUPOBAHUY CUCTEMbI XUMHUECKUX 3HAHUH —
Ba)XHEHIINX (PAKTOB, MOHATUMN, 3aKOHOB M TEOPETUYECKUX TTOJI0KEHUH, TOCTYITHBIX 0000IIECHHIA
MHPOBO33pPEHYECKOT0 XapaKTepa, A3bIKa HayKH, 3HAHUH O HAYYHBIX METOJIaX U3y4YEHUs BEIIECTB U XUMHUYECKHX

peakuui, a Takxe B GOPMUPOBAHUU U PA3BUTHH YMEHHH U CITIOCOOOB ESTEIBHOCTH, CBSI3aHHBIX C



IUTAHUPOBaHUEM, HAOJIIOIEHUEM U MIPOBEJCHUEM XUMUYECKOT0 SKCIIEPUMEHTA, COOIIOIEHUEM ITPABUIT
06e30macHOTO 0OpaIeHus C BEIIECTBAMHU B MIOBCETHEBHOM JKU3HHU.

Hapsiny ¢ 9TuM nenu n3ydeHus npeaMeTa B porpaMMe yTOUHEHBI B CKOPPEKTHPOBAHBI ¢ Y4ETOM HOBBIX
PUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopazoBanus. Ceroans B 00pa3oBaHUU 0CO00 3HAUUMOM
IPU3HAETCS HAIIPABJIEHHOCTh 00yYeHUs Ha pa3BUTHE U CaMOPa3BUTHE JINYHOCTH, OPMHUPOBAHUE €€
UHTEJUIEKTa 1 0011el KylbTypbl. O0yueHHe yMEHUIO YUUTHCS M IPOJOJKAaTh CBOE 00pa3oBaHue
CaMOCTOSITENIbHO CTAHOBUTCS OJTHOM M3 BXKHEUIINX (PYHKIMI yueOHBIX IPEAMETOB.

B cBsi31 ¢ 3TUM NIpH M3Y4EHUH MPEeIMETa B OCHOBHOM IIKOJIE JOMHUHUPYIOIIEE 3HAUEHUE IPHOOPENN TaKHe

eIk, Kak:

(hOpMHUPOBAHHUE WHTEIICKTYATbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEITbHOMY IIPHHSTHIO PEIICHUN, CTIOCOOHOM a1aliTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSIM

JKU3HU,

HaIpaBJICHHOCTb O6y‘-ICHI/I$I Ha CUCTEMATHYCCKOC HpI/IO6HIeHI/I€ yqalmuxcs K CaMOCTOSTEILHOMN
IM03HABaTEILHOM ACATCIIBHOCTH, HAYYHBIM METOJaM IMO3HAHUA, q)OpMI/Ip}IIOIIII/IM MOTHUBAIUIO U Pa3BUTUC

CIIOCOOHOCTEH K XMMHUHU;

obecrieueHre yCIOBHM, CIIOCOOCTBYIOMIMX MPUOOPETEHNIO 00yUYaIOIIUMHUCS OTBITA Pa3HOOOpa3HOM
ACATCIIbHOCTH, IIO3HAHUA U CaMOITIO3HAHUA, KIIFOUEBBIX HABBIKOB (KJ'IIOLIGBBIX KOMHCTCHHI/Iﬁ), NMCHOIITUX

YHUBCPCAJIBHOC 3HAUCHUC UIS PA3JIMIHBIX BUAOB ACATCIBHOCTH,

dhopMHUpOBaHNE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY)KAIOIIEro MUpa Ha OCHOBAHUY 3HAHUN U

OIIbITA, MMOJIYYCHHBIX ITPU U3YUCHUN XUMUH,

(dbopMupoBaHUE y 00YJarOMIUXCS TYMaHUCTUYECKHUX OTHOILIEHUH, TOHUMaHUS LIEHHOCTH XUMUYECKUX 3HaHUHN
JUTS BBIPAOOTKH 3KOJIOTHYECKH 11€71eCO00Pa3HOT0 MOBEAEHUS B OBITY M TPYA0BO 1€ATEIBHOCTH B LENIAX

COXpPAaHCHUS CBOCTO 310POBbA U OKPY)KaIOH_Ieﬁ HpHpOJIHOfI Cpcabl,

pa3BUTHE MOTHBAIIMU K 00yUYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA OCHOBE
YCBOEHUS 00IIIeUETOBEUYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TTPO( ISl 1 HAPABICHHOCTH

JalbHEUIIero 00yYeHusl.

MECTO YYEBHOI'O ITIPEJMETA «XUMMUS» B YYHEBHOM IIJIAHE

B cucreme o6miero oOpazoBanus «XUMHs» MPU3HAHA 00S3aTCIIBHBIM YI€OHBIM ITPEAMETOM, KOTOPBIT
BXOJIMT B COCTaB MpeIMeTHOI obnactu «EcTecTBeHHO-HaY4HbIE TPEIMETHI.
VY4eOHbIM MJIaHOM Ha e€ n3ydeHue oTBeieHo 136 yueOHbIX 4acoB — 1o 2 4. B He/eMI0 B 8 1 9 Kilaccax

COOTBETCTBCHHO.



COJEPKAHUE YYEBHOTI' O IPEIMETA

8 KVIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMuM B KH3HHU 4enoBeka. Tema u BemiecTBa. DHU3WUYECKUME CBOWCTBA BEILIECTB.
ArperaTHoe cocTosiHUE BemiecTB. [loHsATHEe 0 MeToJax MO3HAHUSA B XUMHH. XUMHS B CUCTeMe HayK. YucTble
BeniecTBa U cmecu. CrocoObl pasjiesieHus cMecei.

ATOMBI U MOJIEKYJbl. XUMUYECKHE 3JIeMeHThl. CHUMBOJIBI XUMUYECKHX 371eMEHTOB. [IpocThie U cloKHBIE
BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyia. BaieHTHOCTh aTOMOB XUMUYECKUX IEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEILIECTB.
OtHocutenbHas aToMHas Mmacca. OTHOCUTENbHAS MOJIEKYJIsIpHAs Macca. MaccoBasi 1011 XUMUYECKOT0 JIEMEHTa
B COCTUHEHUH.

OusnuecKkue M XMMUYECKHE SIBICHUS. XUMHUYECKas peakius W e€ NMpU3HaKW. 3aKOH COXPaHEHHS MacChl
BEeIIeCTB. XWMHYecKne ypaBHeHHs. Kiaccuukanms XUMHYECKHX peakuuid (COennHEHHs, pPa3JIoKEHUs,
3aMeIIeHHs, OOMEHA).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHYECKOHM MOCYAOH, C MpaBUWiIaMu paboThl B Jab0paTopuu u
npuéMaMu oOpalieHus ¢ J1abopaTOpHBIM 000PYIOBaHUEM; U3YUEHHUE U ONMCAaHNE (PU3NUECKUX CBOMCTB 00pa31oB
HEOpPraHMYECKUX BEIIECTB; HaOIIOJeHNEe (U3nYecKuX (IJIaBJI€HHE BOCKA, TasHUE JIbJla, paCTHpaHHUE caxapa B
CTYIIKe, KUTEHHEe U KOHJEHCAIIMs BOJIbI) U XUMHUYECKHX (TOPEHHE CBEYH, MPOKAIMBAaHUE MEIHOI MPOBOJIOKH,
B3aMMOJICHCTBHE MeJNla C KUCJIOTOW) SBIEHUI, HaOMI0IeHHE U OMHCAaHNe MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakuuii (pa3iokeHue caxapa, B3auMOJIEHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM Oapus, pa3siokeHHEe THIPOKCH 1A
menu(Il) mpu HarpeBanuu, B3auMojeicTBUE kene3a ¢ pactBopom cosmm meau(ll)); mszydenme crocoOoB
pazzeneHus cMecedl (C MOMONIbI0 MarHuTa, (GUIBTPOBAHUE, BBIMAPUBAHUE, AUCTUILIALUA, XpomaTorpadus),
IpOBE/IEHUE OYHMCTKM TIOBapeHHON Cconu; HaONIOJeHWEe M OIMCaHWE pe3yJlIbTaTOB IPOBEJICHUS OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl; CO3/IaHHEe MOJIEe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xuHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMmecp rasoB. CocraB Bo3nyxa. Kuciaopon — anemeHT u mpocroe BemiecTBo. HaxoxxneHue
KHCJIOpo/ia B NpHUpoje, (pU3MUecKue W XUMHUYecKHe CBOMCTBa (peakuuu ropenus). Oxcunsl. Ilpumenenue
kucaoposia. CriocoObl MOMyYeHUsI KUCIOpoJa B JJaOOpaTOpUK U MPOMBIIITIEHHOCTH. KpyroBopoT kuciopozaa B
npupose. O30H — ayuioTponHas MOAUPUKaLUs KUCIOPOIa.

TemnnoBoit >3 PekT XUMUUECKOi peaklinu, TepPMOXUMHUYECKHE YPABHEHUS, 9K30- U SHAOTEPMHUECKUE PEAKLIUH.
TormmBo: yrons u MeTaH. 3arps3HEHUE BO3/yXa, YCHICHHE MapHUKOBOTO 3¢ ¢eKTa, pa3pylieHHe 030HOBOTO
CIIosl.

Bogopon — aneMeHT u mpoctoe BemecTBo. Haxoxnenue Bogopona B mpupoe, pusndeckiue 1 XuMHUIeCKHe
CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TOTy4YeHus. KUcIoTh! u comu.

KonuyectBo BemectBa. Monb. MonsipHass Macca. 3akoH ABoraapo. MomspHblii 00bEM ra3oB. Pacuérsl mo

XUMHUYCCKUM YPABHCHUSM.



dusnyeckue cBoicTBa BoAbl. Bosa kak pactBoputens. PacTBopsl. HackilieHHbIE M HEHACKIIIIEHHBIE PACTBOPHI.
PactBopuMocTh BeliecTB B Bojae.MaccoBas 1107 BEIIECTBA B pPAacTBOpPE. XHMMHUYECKHE CBOMCTBA BOIBI.
OcHoBanust. Ponb pacTBOpOB B IIpHUpOJIE M B XHU3HU ueioBeka. KpyroBopor Boabl B Mpupoje. 3arpsi3HEHUE
IpUPOHBIX BoA. OXpaHa ¥ 0YMCTKA IPUPOAHBIX BOJ.

Knaccudukanusa neopranmveckux coeauHenuil. Oxcunbl. Knaccudukanus OKCHIOB: coyieoOpasyromiue
(ocHOBHBIE, KHUCIOTHBIE, aM(oTepHbIe) U HecosneoOpasyromme. HoMeHkiaTypa OKCHAOB (MEXAyHapoOAHAs U
TpuBHasIbHasA). Pr3nuecKkue U XUMUYECKUE CBOWCTBA OKCUAOB. Ilomyuenue okcu1oB.

OcnoBanwust. Knaccugukaiys o0CHOBaHHIA: MIETOYN U HEPACTBOPUMBIE OCHOBaHMA. HOMEHKIaTypa OCHOBaHUi
(MexayHapoHas ¥ TpuBUaibHast). DU3ndeckre U XUMUYECKHe CBOMCTBA OcCHOBaHUM. [lomyueHne ocHOBaHMIA.

Kucnotsr. Knaccudukanus kucinor. Homenknarypa Kuciaot (MexayHapoaHasi U TpuBuanibHas). dusnueckue u
XHMHYECKHE CBOMCTBA KUCIOT. P aktuBHOoCcTH MetaimioB H. H. bekerosa. [Tonydyenue kucnor.

Comu. Homenknarypa coseit (MexayHapoHasi ¥ TpuBHalIbHAs ). DU3HYECKUE M XUMUYECKUE CBOWCTBA COJICH.
[Tonyuenue cosen.

['enetnyeckas CBSI3b MEXKAY KJIacCaMHU HEOPTaHHMUYECKUX COCTUHEHHM.

XUMHUYECKUN IKCIEPUMEHT: KaueCTBEHHOE OMNpEECIICHUE COJIEPKaHUs KHCIOpOAa B BO3JyXe; IMOJIyuYeHUE,
coOupaHue, paclio3HaBaHWE W H3YYEHUE CBOICTB KHUCJIOpOJa; HAOIIOJEHHE B3aUMOJEHUCTBUS BELIECTB C
KHCJIOPOJIOM M YCIIOBUS BO3HUKHOBEHMSI U TIPEKpAIlCHHUs TOpeHHs (Mokapa); O3HAKOMJIEHHWE C 00pas3namu
OKCHMJIOB M ONMCAaHUE MX CBOWCTB; MOJy4YeHHE, cOOMpaHMe, PAacCIO3HABaHWE M HM3Y4YEHHE CBOWCTB BOJOpOJA
(ropenue); B3aumozelcTBue Bogopoaa ¢ okcugoM menu(Il) (Bo3MoHO MCHONB30BaHUE BHEOMATEPHAIIOB);
HaOJ0/IeHue 00pa3loB BEIIECTB KOJIMYECTBOM 1 MOJIb; MCClIeIOBaHHE OCOOEHHOCTEN pacTBOPEHHUS BELIECTB C
pa3IMYHON PACTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OMNPEAETEHHOW MAacCOBOM J0JIE pacTBOPEHHOIO
BEIIECTBA; B3aMMOJAEHUCTBHE BOABI C MeTallaMH (HaTpueM U KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHUAIIOB); OINPENEICHUE PAaCTBOPOB KUCIIOT M IIEJIOYEH C MOMOIIbK MHAMKATOPOB; HCCIEIOBAaHUE
00pa3110B HEOPraHMYECKUX BEILIECTB Pa3IMYHbIX KJIaccoB; HAOJIIOJEHHE M3MEHEHUs OKPacKHW MHJUKATOPOB B
pacTBopax KHMCIOT U IIeNoYel; n3ydeHue B3aumopeicteust okcuga meau(ll) ¢ pactBopom cepHON KHUCIOTHI,
KHUCJIOT C METaJJIaMH, peakuil HEUTpaln3aluy; OJy4YEHUE HEPACTBOPUMBIX OCHOBAHMMH, BBITECHEHHE OJHOTO
MeTajljja JPYTMM W3 PAacTBOpa COJM; PEIIEHHE JKCIEPUMEHTANbHBIX 3a4ad N0 Teme «BaxkHellue Kiacchl
HEOPraHUYECKUX COEAMHEHUN.

Iepuoanuecknii 3axkoH u Ilepuogumyeckass cucrema xumudeckux djiemeHtos JI. U. Menaerneesa.
Crpoenne atoMoB. XumMuueckasi ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEJIbHbIC PEAKIIUH

IlepBble MONBITKM KIAaCCU(PUKALMK XMMHUYECKHX 3JIeMEHTOB. [IOHSATHE O Tpynmax CXOJHBIX 3JEMEHTOB
(IenovyHble W LIEJIOYHO3EMEJIbHbIE METaJlIbl, TajJoreHbl, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pa3yroT
am(OoTepHbIE OKCUABI U TUIAPOKCUIBI.

Ilepuonnueckun  3akoH. llepuonuyeckas cucrema xumudeckux dyeMmeHtoB  JI. M. Menneneesa.
KopoTkonepuonnas u ninuHHOMEpHoaHas (opmel [lepuoandeckoil cucTeMbl XUMHYECKHX 3JIEMEHTOB /.
N. Menneneea. [lepronast u rpymnmnbl. DU3HMUECKUl CMBICT MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI

JJICMCHTA.



Crtpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTomnbl. DnekTporsl. CTpoeHHE SJEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuyeckux snaeMeHToB Ilepmoamueckorn cucremsl JI. U. MenneneeBa. XapakTepucTuka
XAMHYECKOI0 3JIEMEHTA IO €ro nojoxkenuto B [lepuoanueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH U3MEHEHMS paJlyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMUECKUX U HEMETANINYECKUX
CBOMCTB 10 I'pynnaM u nepuogam. 3Hauenue [lepunoanueckoro 3akona u [lepuoanueckoit CuCTEMbl XUMUYECKHUX
3JIEMEHTOB /I Pa3BUTHUS HayKu U npakTuku. [{. 1. MenneneeB — y4€HbIN U rpaklaHUH.

Xumnueckasi cBsi3b. KoBasieHTHas (MOJsIpHAs U HEMOJIIPHAS) CBA3b. DJIEKTPOOTPHUIATEIIBHOCTh XUMUYECKUX
aneMeHTOB. MloHHas CBS3b.

Crenenb  okucneHus.  OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE  peakuuu. Ilpomeccel  okuciaeHuss
BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

XUMHUYECKUN SKCIEPUMEHT: H3ydyeHUEe oOpa3loB BEUIECTB METAJJIOB M HEMETAJJIOB; B3aUMOJEHCTBHE
THAPOKCHIA IIMHKA C PacTBOpaMU KHUCIOT W IIEJOYeH; MPOBEACHUE OMNBITOB, MJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (frOpeHue, peakiuy pas3jioKeHUs, COETUHEHHUS).

MexnpeamMeTHbie CBSI3H

Peanuzamusi MEXNpeAMETHBIX CBs3€d MpU U3yUYeHWH XHMHHM B 8 Kjlacce OCYLISCTBISETCA 4Yepes
UCIIOJIb30BaHUE KaK OOIIMX €CTCCTBCHHO-HAYYHBIX MOHATHN, TaK W MOHITHH, SBIISIOMUXCS CUCTEMHBIMU IS
OTJIEJIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmIue ecTecTBEeHHO-HAYYHbBIE TOHATHS: HAy4YHBIA (DaKT, THIOTE3a, TEOpHs, 3aKOH, aHAIMU3, CHUHTE3,
KJaccu(puKalus, IepuoAnYHOCTh, HAOIIOACHHE, IKCIIEPUMEHT, MOJISIUPOBAHKE, U3MEPEHHE, MOJIETh, SIBICHUE.

dusnka: MaTepus, aToM, HIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIBI, PAJHOAKTUBHOCTh, MOJICKYJIA,
JNEKTPUYECKUH 3aps]], BEIIECTBO, T€NI0, 00BEM, arperaTHOEe COCTOSIHUE BEIIECTBA, ra3, (PU3NUeCKUe BETUYUHBI,
€IMHULBI U3MEPEHUS1, KOCMOC, IJIAHETHI, 3BE3/1b1, CONHILE.

buonorus: porocunTes, qpixanue, ouocgepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TTOPOIBI, TOJIE3HBIE HCKOTIAEMbI€, TOTTMBO, BOIHBIE

pECYpCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKasi peakuust

[Tepnonnueckuit 3akoH. Ilepnoaudeckas cucrtema xumudeckux anemeHToB /[I. M. MenpaeneeBa. Ctpoenue
aTOMOB. 3aKOHOMepHOCTI/I B W3MEHEHHWH CBOMCTB XHMHYECKHX DIIEMEHTOB MEPBBIX TpéX nepruoaoB, Kaiusd,
KaJIbIUS U UX COEAMHEHNH B COOTBETCTBHH C IIOJIOKEHUEM dJIEMEHTOB B lleproanueckoil cucteMe 1 CTpOeHUEM
HUX aTOMOB.

CtpoeHue BemecTBa: BUIIBI XUMHAYECKON CBA3U. THIIBI KPUCTAJUIMYECKUX PEMIETOK, 3aBUCUMOCTH CBOWCTB
BEIIECTBA OT TUIA KPUCTAIMYECKON PEIETKU U BUIa XUMUUYECKOM CBSI3U.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX BELIECTB (MEXIyHAPOIHAS U TPUBHATbHAS). XMMUYECKHE
CBOMMCTBaA BCHICCTB, OTHOCAIIUXCA K Pa3JIMYHBIM KJIaCCaM HCOPTaHUYCCKUX COGI[PIHQHHfI, T'CHCTUYCCKAaA CBA3b

HEOPTaHNYCCKUX BECIICCTB.



Knaccugukanus XMMUUYECKUX peakiUil MO pa3iuyHbIM MpHU3HAKaM (10 YMCIy M COCTaBy YYacTBYIOLIUX B
pEaKIMK BEIECTB, M0 TEIUIOBOMY YPQEKTY, 10 U3MEHEHUIO CTENEHEH OKHUCIIEHUSI XUMHUYECKUX JIEMEHTOB, 110
00paTUMOCTH, 110 YYaCTHIO KaTaau3aTopa). DK30- U SHI0TEPMUUYECKUE pEaKLIUU, TEPMOXUMUYECKUE YPaBHEHUS.

[TonsaTHE O CKOPOCTH XUMHUYECKOH peakuuu. [lonsTre 06 00paTUMBIX M HEOOPATUMBIX XUMHUYECKUX PEAKIIHIX.
[ToHsATHE O TOMOT€HHBIX U F€TEPOreHHBIX peakuusix. [lonsTue o xumuueckom paBHoBecuu. DakToOpsl, BIUSAIOIINE
Ha CKOPOCTh XMMHUYECKON peakUuy U MOJ0KEHNE XUMHUUECKOT0 PABHOBECHSL.

OKMCIINTEIIFHO-BOCCTAaHOBUTEIIbHEIE pcaKkuuu, BHGKTpOHHBIf/i 0ajlaHC OKHCIIMTEIBHO-BOCCTAHOBUTEILHOM
pCaKkuunu. Cocrasiienue ypaBHeHI/Iﬁ OKHUCIUTCIIbHO-BOCCTAHOBUTCIIbBHBIX peaKL[I/IfI C HCIIOJIB30BaHHCM MCETOOA
JIEKTPOHHOTO OajaHca.

Teopust 31eKTPOIUTUYECKON JUCCOLMALIUH. DIIEKTPOIUTHI U He- 31eKTPOauThl. KaToHbl, aHMOHBI. MexaHu3m
Aucconuanru BECUICCTB C pa3JIMUHbIMU BUAAMU XUMHYECKOH cBsi3u. CTereHb Jucconuanuu. CuiibHBIE U cJ1a0bIe
DJIEKTPOJIUTHL.

Peakiiun nonnoro oomeHa. Y ciioBus IpoOTEeKaHUs peakIii HOHHOTO OOMEHa, MOJTHBIE U COKPAIIEHHbIE HOHHBIE
ypaBHeHMs peakiuid. CBOIcTBa KHUCIOT, OCHOBAaHUM U COJIEH B CBETE NMPEJICTaBICHUH 00 3J1EKTPOIUTUYECKON
nucconuanuu. KauecTBeHHble peakiuu Ha HOHBL. [IoHsATHE O rUApOaN3e conel.

XHUMHUYECKHI SKCIICPUMCHT. O3HAKOMJICHUC C MOACIAMH KPUCTAIUIMYCCKUX peHIéTOK HCOPTraHNYCCKUX
BEIIIECTB — METAJUIOB M HeMeTaIIoB (Tpadura u anMasza), CII0KHBIX BEIIECTB (XJIOPHIAa HATPHUS); UCCIEIOBAHUE
3aBHCUMOCTH CKOPOCTM XHMHYECKOH peakiuu OT BO3JEHCTBHS pPAa3IUYHBIX (AKTOPOB; HCCIEIOBaHHE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEILECTB, MpoOIlecca JUCCOLMALUU KUCIOT, Ienodyeid U cosell (BO3MOXKHO
UCTIOJIb30BaHUE BHICOMATEPHAIIOB); TIPOBENICHHIE OIBITOB, HIUTIOCTPUPYIONIMX MPU3HAKH MPOTEKAHHUS PEaKIUi
MOHHOTO oOMeHa (0Opa3oBaHME OcajiKa, BbIAENIEHUE Ta3a, 0Opa3oBaHUE BOJbI); OINBITOB, WLIIOCTPUPYIOMIUX
IPUMEpPbl  OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (FOpeHHe, peaklUHM pas3JIoKEHUs, COCIUHEHUs);
pacro3HaBaHME HEOPraHMYECKUX BEIIECTB C IIOMOIIBIO KAayeCTBEHHBIX peaklUil Ha HOHBI; pELIeHHe
OKCIICPUMCHTAJIBHBIX 3a1a4.

HemeTaiabl 1 X CoeAMHCHU A

OOmiast xapakTepucTuka ragoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIE CTEMEHU OKUCIICHUS.
Crpoenue u Gpu3nUecKre CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XMMHUYECKHE CBOMCTBA Ha MIpUMEpE XJIopa
(B3aMMO/ICHICTBHE C MeTallaMH, HEMETaJUTaMH, Iiefodamu). XJiaopoBoaopo. ColsiHas KHCI0Ta, XUMHUYIECKHE
CBOMCTBA, NIOJIy4eHHE, IPUMEHEHME. [[eficTBHEe XJopa M XJIOpOBOAOPO/Ia HA OpraHU3M 4elnoBeka. BaxkHelmue
XJIOPUIBI U UX HAXOXKJCHHUE B TIPUPOJIE.

OOmias xapakrepuctuka 1eMeHToB VIA-rpynmbsl. OcoOeHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTETIEHU
OKHCIICHMS.

Crpoenue u (puznyeckre CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJIJIOTPOIHbIE MOAU(DUKALIIH
KHCJIOpO/ia U cepbl. XUMHUECKue cBoiicTBa cepbl. CepoBoaopos, CTpoeHue, (U3NYeCKUe U XUMHUYECKUE
CBOMCTBA. OKCI/IIH:I CCPLI KaK MPEACTABUTCIN KUCJIIOTHBIX OKCUIOB. CepHa;I KHCJIOTA, (1)I/I3I/I‘-IGCKI/IC U XUMHUYCCKUC
cBOMCTBa (00IME KaK MPEJCTaBUTENS Kilacca KUCIOT U crienuduieckre). XuMUYECKUE PEaKIiu, JIeKaIIIe B
OCHOBE TPOMBIIIUICHHOTO CIoco0a TMonydeHus cepHOd Kuciotbl. [Ipumenenue. Coid CEpHOM KHCIIOTHI,

KayeCTBEHHasl peakius Ha cyiabpaT-uoH. HaxoxnaeHue cepbl M €€ COeAMHEHUIl B mpupojae. XUMHUYECKOe



3arpsi3HEHUE OKPY’KaIOIEeH cpe/ibl COeTMHEHUSIMU cepbl (KUCIOTHBIE JOXKAU, 3aTPSI3HEHNE BO3/lyXa U BOJIOEMOB),
CIOCOOBI €T0 MPEIOTBPAICHUSI.

OO0mmas xapakTepucTuka MeMeHTOB VA-rpymibl. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTETICHH
OKHCIICHHS.

A30T, pacrpocTpaHeHHe B pupojie, pu3nueckue U XuMudeckue cBoiictBa. KpyroBopor azorta B mpupoze.
AMMHuak, ero pusnveckre 1 XuMU4YecKre CBOICTBa, ofyuyeHue u npuMenenue. Coiau aMMOHMUs, UX (pU3HUECKUe
U XUMUYECKUE CBOHCTBa, MpuUMeHeHHe. KadecTBeHHass peakiys Ha MOHBI aMMOHHS. A30THas KUCIIOTa, €&
nojy4yeHue, (u3MUecKkue M XUMHUYECKHE CBOWCTBa (0OLIMEe KaK TMpeIcTaBHTENsl Kiacca KHCIOT |
cnenuduueckue). lMcrnonb3zoBaHue HUTPATOB U COJEH aMMOHMS B KauyeCTBE MHUHEpaJIbHBIX YIOOpEHUM.
XUMHYECKOE 3arps3HEHHE OKPYXKAlollel cpeipl COeIMHEHUSMU a30Ta (KUCIOTHBIC MOKIH, 3arps3HEHHe
BO3/1yXa, IOYBHI U BOJIOEMOB).

docdop, amtorponHbie MoauduKanuu Gocdopa, puznueckne u xumudeckue croiicrea. Oxcua dpochopa(V)
u pochopHas kucnoTa, prusnuecKre 1 XMAMHIECKUE CBOMCTBA, mosrydeHue. Micnonp3oBanue pocdaroB B kauecTBe
MUHEPATBHBIX YIOOPEHHIHA.

OO6mas xapakTepuctuka 31eMeHToB [VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbBIE CTEICHU
OKHCIICHHS.

VYraepon, aluIOTpOIHbIE MOIU(UKAILIIH, PACTIPOCTPAHEHHE B IPUPO/E, (PU3NIECKHE U XUMUIECKHUE CBOICTBA.
Ancop6uusi. KpyroBopot yrinepoaa B npupoje. OKcuasl yriepoaa, ux Qu3ndeckue U XMMUYECKHe CBOWCTBA,
NeiCTBHE Ha KUBBIE OPTaHU3MBI, MOJIyYeHUE U PUMEHEHUE. DKOJIOTHYECKHE MTPOOIEMbI, CBI3aHHBIE C OKCUIOM
yraepoaa(IV); runoresa rmo0aibHOro MOTEMJICHUS KJIMMaTa; MapHUKOBBIM 3¢ dexT. YronbHas kuciora u eé
COJIH, MX PU3NICCKUE U XUMHUYECKHE CBOMCTBA, MMOTyUYCHHE ¥ IpUuMeHeHue. KauecTBeHHas peakiys Ha KapOOoHaT-
noHbl. Vcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIINIEHHOCTH U CETbCKOM XO3SIHCTBE.

[TepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX yriepoaa (MeTaH, 3TaH, dTHIIEH,
alleTWJICH, JTaHOJ, TJIMIEPUH, YKCyCHas KucioTta). MX coctaB W XuUMHUYECKoe CcTpoeHue. l[loHsTHEe O
OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, O€IKaX, yriIeBoAaX — M UX POJIM B )KU3HH YeIOBeKa. MarepuaibHOE
€MHCTBO OPTaHUYECKUX U HEOPTAHUUECKUX COSAMHECHUN.

Kpemuuii, ero ¢gusuveckre U XMMHUYECKHE CBOWCTBA, MONy4YeHHE W TpuMeHeHue. CoeMHEeHUs KPEeMHHUsS B
npupone. OOmme npeacraBneHuss o0 okcuzae kpemHUs(IV) u kpemHueBoil kucnote. CHIMKATBI, HX
UCIIOJIb30BaHUE B OBITY, MEIWIIMHE, TPOMBIINIJICHHOCTH. BakHEWIe CTpOUTEIbHBIC MaTephalbl: KepaMHKa,
CTEKJIO, IIEMEHT, 0eTOoH, skene300eToH. [IpobieMbl 6e30macHOro UCTOIB30BAaHUSI CTPOUTEIHLHBIX MAaTEPHATIOB B
MOBCEIHEBHOM JKU3HH.

XUMHYECKUH SKCIEPUMEHT: M3YUYCHHE OOpa3I[OB HEOPTAaHMYECKUX BEIIECTB, CBOWCTB COJISTHOW KHCIIOTHI;
MPOBEJICHNE KAaYeCTBEHHBIX pEaKLUUi Ha XJIOPUI-MOHBI U HAOJNIOJIEHUE NMPU3HAKOB UX MPOTEKAHHS; OIBITHI,
oTpaxkaromue (GU3NIeCKre U XMMUUYECKHUE CBOMCTBA TAIOTEHOB M MX COCTUHEHHH (BO3MOXXHO MCIOJIH30BaHUE
BUJICOMATEPHAJIOB); 03HAKOMJICHHE C 00pa3IaMu XJIOpUI0B (TAIOTEHUIOB); 03HAKOMIJICHHE C 00pa3iiaMu Cephl U
e€ CoeTMHEeHUsIMU (BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPUAIIOB); HAOJIOICHHE TTpoIiecca OOYTIMBaHUS caxapa
MOJ1 ICMCTBHEM KOHIICHTPUPOBAHHOMN CEPHON KUCIIOTHI; N3yUYEeHUE XUMHUUYECKUX CBOWCTB pa30aBICHHOW CEpHOM

KHCJIOTHI, MPOBEJICHUE KAYeCTBEHHOW peakiu Ha Cyib(paT-uoH M HaONIoleHUe NpU3HaKa e€ MpOTEKaHUs;



O3HaKOMJICHHE ¢ (DU3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa MU UX COCIUHEHHH (BO3MOXKHO HCITOJIb30BAaHUE
BHJICOMATEPHAIIOB), 0Opa3IiaMu a30THBIX U (OCHOPHBIX yIOOPEHHUI; TIOTyIeHHE, COOMpaHue, paclio3HaBaHUE 1
U3YYCHUE CBOMCTB aMMHaKa; MMPOBEICHNE KAYSCTBCHHBIX PEaKlUii Ha MOH aMMOHUS U (ocdaT-uOH U U3YUCHUE
IPU3HAKOB HX IPOTEKaHUs, B3aUMOJICHCTBUE KOHLEHTPUPOBAHHON a30THOW KHUCJIOTHI C MEAbIO (BO3MOYKHO
UCIIONIb30BAaHUE BHUAECOMATEpUaAlOB); H3YYEHHE MoJeJel KpUCTaJUIMYECKUX pemérok anmasza, rpadura,
dymiepeHa; 03HAKOMJIGHHE C MPOILIECCOM aACOpPOLMU pPACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTHUBOTa3a; MOJy4YeHUE, cOOMpaHue, paclio3HABAaHUE U M3YYCHHE CBOWCTB YTJIEKHCIIOTO Ta3a;
MPOBE/ICHUE KAYECTBEHHBIX pPEaKlUil Ha KapOOHAT- U CHJIMKAT-UOHBI U U3YyUYEHUE MPU3HAKOB UX MPOTEKAHUS,
03HAKOMJICHHE C MPOAYKIMEH CHUIMKATHON NPOMBIIUIEHHOCTH; PEUICHUE HKCIIEPUMEHTAIbHBIX 337a4 110 TeME
«Baxuelmme HeMeTaIbl U UX COSAUHEHUS».

MeTa/uibl M UX COeIMHEHUSI

OOmass xapakTepUCTUKA XUMHUYECKHX D3JIEMEHTOB — METAJJIOB Ha OCHOBAaHWU WX TIOJIOKEHUS B
[Tepuoanueckoii cucreme xummuueckux 3uemeHToB /. . MenzaeneeBa u ctpoenus aromoB. CTpoeHHE METAILIIOB.
Merannuueckast CBsi3b U METAJUIMYECKAsT KPUCTAIUIMYECKAs PEIIETKA. DJIEKTPOXUMHUYECKUN psAJl HANPSKEHUN
MeTalIoB. PU3NYECKUE U XUMHUYECKHE CBOMCTBA MeTauioB. O01ue cnocoOs! nonydenus Metamios. [lonstue o
KOPpPO3UU METaJJIOB, OCHOBHBIE CIIOCOOBI 3alllUThl UX OT Koppo3uu. CruiaBbl (CTajlb, YyTyH, AIOPATIOMUHUMH,
OpoH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[Ilenounsle MeTaiuibl: nojoxeHue B Ilepuonuueckoin cucreMe xumudeckux 3nemeHToB [[. M. Menneneesa;
CTPOEHHE MX aTOMOB; HaxoOXKJleHue B npupoje. Pusnyeckne U XMMUYECKUE CBOWCTBA (HAa MpUMEpPE HATpUs U
Kanus). OKCUABI ¥ TUIIPOKCUIBI HATPUS U Kanus. [[puMeHeHre meI0YHbIX METANIOB U UX COCTMHEHUM.

[[lenoyHo3eMenbHBIE METAJIBI MAarHUM W KajblUii: MoJjiokeHue B [lepuoandeckord cucreMe XHUMHYECKHX
snemenToB J[. M. MenaeneeBa; cTpoeHHME MX aTOMOB; HaxXOXAeHUE B mpupojae. OU3NUeCKUe U XUMUUYECKUE
CBOICTBa MarHus M Kanbliug. BaxkHeiimume coequHeHNs Kanblusl (OKCUI, THIPOKCHI, COJH). JKECTKOCTH BOJIBI U
CIOCOOBI €€ yCTpaHEHUSI.

AsroMuHMit: onoxkenue B [lepuonnueckoi cucreme xumudeckux sneMeHToB . 1. Menaeneesa; ctpoenne
aToMa; HaxoXAeHue B npupoze. Ouznueckne U XUMHUYECKUE CBOWMCTBA amtOMUHUSA. AMQOTEpHBIE CBOICTBa
OKCH/JIa ¥ TUJIPOKCUJIA AITFOMUHUS.

Kenezo: nonoxenue B llepmoamdeckorn cuctemMe xumudeckux snemeHToB . . MenneneeBa; ctpoeHue
aToma; HaXxOoXJeHue B mpupojae. Pu3ndecknue u XMMUYECKHE CBOMCTBA keje3a. OKCHIbI, TUIPOKCUIBI U COJIN
xene3a(ll) u xeneza(Ill), ux coctas, CBOICTBA U NOJIyYEHHE.

XUMUYECKUH SKCTIEPUMEHT: 0O3HAKOMIIEHHE ¢ 00pa3liaMy METaJJIOB U CIIJIaBOB, X (PU3NIECKUMU CBOMCTBAMH,
U3YYEHUE Pe3yNlbTaTOB KOPPO3UHM METAJIOB (BO3MOKHO HCIIOJIB30BaHUE BHJIEOMATEpUANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHSI OKCHIAa KaJbliUg W HATpus C BOJOM (BO3MOXXHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB);
UCCJIeIOBAHNE CBOMCTB KECTKOM BOJBI; MPOIECCa TOPEHUS Kejle3a B KUCIOpoae (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB); MMPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEaKIMii Ha MOHBI (MarHusi, Kajablus, aJTFOMUHUS,
nuHka, kenesa(ll) m sxemeza(Ill), menu(Il)); HaGmromeHNE W ONMHUCAHHWE MPOIECCOB OKPANTUBAHUS TUIAMECHU

MOHAMHU HATpPHUS, KaJUs U KaJbLKs (BO3MOKHO HCIIOJIb30BAHUE BUIEOMATEPHAIIOB); UCCIIeI0BaHUE aM(POTEPHBIX



CBOMCTB THJPOKCHJA QIIOMUHUA M TUAPOKCHAA LWHKA; PEUIEHHWE SKCHEPUMEHTAIbHBIX 3a7a4 IO TeMe
«BaxHeimme MeTajlIbl U UX COCMHEHHUS.

XuMus M OKpyKaouas cpeaa

HoBble maTepuansl U TEXHOJOTMHM. BellecTBa U Marepualibl B MOBCEAHEBHOM KU3HU YEJIOBEKA. XUMHS U
3n0poBbe. be3onacHoe MCHOIb30BaHUE BELIECTB W XMMHUYECKHMX peakuuii B ObiTy. IlepBas momours mpu
XUMUYECKUX O0KOrax U OTpaBiIeHUsIX. (OCHOBBI 3KOJIOTMYECKON T'PaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE
OKpY>Karoleu cpeisbl (mpenenbHas aomnyctuMmas kKoHuentpauus semects — [IJIK). Ponp xumuu B perenun
IKOJIOTHYECKUX MPOOIIEM.

[IpupoaHbIe UCTOYHUKH YTIEBOIOPOAOB (yroJib, IPUPOAHBIN Ia3, HEPTh), MPOIYKTHI UX EPepabOTKHU, UX POJIb
B OBITY U TPOMBIIIJICHHOCTH.

XUMHUYECKUN SKCIEPUMEHT: U3y4YeHHEe OOpaslloB MaTepuaioB (CTEKIJIO, CIUIABbI METAJJIOB, MOJIMMEPHBIE
MaTepuasbl).

MexnpeameTHble CBSI3U

Peanuzanuss MexnpeaMETHBIX CBsI3ed IpPU HM3YYEHUH XUMHHM B 9 Kjlacce OCYILIECTBIAECTCS 4Yepes
UCIOJIb30BaHNE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSTHUH, TaK U MOHSATHH, SBISIOMIUXCS CUCTEMHBIMH IS
OTJIENIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOrO IMKJIa. Peanmu3amuss MeXNpeAMETHBIX CBSI3€d MPU HU3yYEHUU
XUMHUH B 9 KJ1acce OCYIIECTBIISICTCS Yepe3 HMCIIOJIb30BAHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHSATUH, TaK U
MOHATUH, ABISAIOIINUXCSA CUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEeHHO-HAYYHbIE TOHSATHS: HAy4YHBIA (DaKT, THIOTE3a, 3aKOH, TEOpHs, aHAIMU3, CUHTE3,
KJaccuukanus, mepuoaNIHOCTh, HAOIIOICHUE, IKCIIEPUMEHT, MOICIIUPOBAHNE, U3MEPEHHE, MOJIEIb, SIBIICHHE,
HNapHUKOBBIN 3PPEKT, TEXHOJIOT U, MAaTEpUAIIbI.

duznka: MaTepusi, aToM, JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOMbI, PaAUOAKTUBHOCTh, MOJIEKYJIA,
ANEKTPUUYECKUH 3aps/l, TPOBOIHUKH, MTOJTYIPOBOIHUKH, AUIIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TE€NO, 00BEM,
arperaTHoe COCTOSIHME BEUIECTBa, ra3, pacTBOpP, PacTBOPUMOCTb, KPHUCTAJUIMYECKasl pEIETKa, CIUIaBhI,
bu3nYecKue BeTUINHBI, SAMHUIIBI U3MEPEHUS, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/161, COTHILE.

buonorus: dbotocunTes, apixaHue, Ouocdepa, IKOCHUCTEMa, MUHEpAIbHBIE YTOOpPEHUS, MUKPOIIEMEHTHI,
MaKpORJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIBI, TOPHBIC TTOPOJIBI, TOJIE3HBIE HCKOTIAeMbI€, TOTLTMBO, BOJTHBIE

pECYpCHI.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

I/ISY‘-IGHI/IG XHMHH B 8-9 Kitacce HaIpaBJICHO HA JOCTHIKCHUC OGY‘I&IOH.[I/IMI/ICSI JIMYHOCTHBIX, MCTAITPCAMCTHBIX

U TIPEIMETHBIX PE3YJIbTaTOB OCBOCHHS Y4€OHOTO MpeaMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pE3yJabTaThl OCBOCHHS MPOTPaMMbl OCHOBHOT'O OOIEro oOpa3oBaHHs JOCTUTAIOTCA B XOJE
00y4YeHHsT XUMHH B €IWHCTBE YYeOHOW M BOCIMTATENBHOU JesTeabHOCTH OpraHu3alii B COOTBETCTBHH C

TPpaAUIIUOHHBIMU pOCCHﬁCKHMH COIMMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBCHHBLIMU LICHHOCTSAMU, NMPUHATHIMU B



oOuiecTBe MpaBWJIaMd M HOpPMaMU TOBEICHHS U CIIOCOOCTBYIOT IMPOIIECCaM CaMOIO3HAHMS, CaMOPa3BUTUS U
COIMATM3AIINN 00YJarOIITUXCSI.

JIMuHOCTHBIE Pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHUCIIE B YACTH:

IIaTpuoTHYECKOro0 BOCIMTAHUSA

1) LEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY M HAyYHOMY HACJEIHUIO,
NOHMMAHUS 3HAYEHUS XHUMHUYECKOM HAyKM B JKM3HU COBPEMEHHOIO OOINecTBa, CIIOCOOHOCTH BIIAJETh
JIOCTOBEPHON WH(pOpMAIIMEH O MEePEIOBbIX TOCTHIKEHUSX M OTKPBITUSX MHPOBOW M OTEYECTBEHHON XHMMMU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOICTBE MHUpa 1 00IIECTBA;

I'paxxnaHckoro BoCnMTaHUs

2) mpeAcTaBlEHUST O COLMAJIbHBIX HOpMax M MpaBUjaX MEXKIMYHOCTHBIX OTHOIIEHUI B KOJUICKTHBE,
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO I0JIE3HOHM, y4eOHO-HMCCIIE10BaTENbCKOW, TBOPUECKON U
JPYTUX BHUAAX JEATENIbHOCTH; FOTOBHOCTH K PAa3HOOOpPAa3HOM COBMECTHOW JAESTEIbHOCTU IPU BBINOJIHEHUU
yueOHBIX, IO3HABATEIbHBIX 33]a4, BBHIIOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUU YYE€OHBIX IPOEKTOB,
CTpeMJICHHS K B3aHMOIIOHMMAHHUIO U B3aMMOIIOMOINM B IMpoliecce 3TOM yueOHOM NesTeNIbHOCTH; TOTOBHOCTH
OLICHUBATh CBOE MOBEACHUE M IMOCTYNKUA CBOMX TOBAPUILIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCIIEACTBUM IIOCTYIIKOB;

IleHHOCTH HAYYHOT 0 TO3HAHUS

3) MHPOBO33pEHUECKMX TNPEACTABICHUNH O BElIECTBE M XUMHUYECKOW pEaKLUUH, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM M COCTaBISIOIIMX OCHOBY ISl NMOHMMAaHMs CYIIHOCTH HAay4dHOM
KapTHUHBI MUPA; IPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI IPUPO/IbI, B3aUMOCBSI35X YEJIOBEKA C
MPUPOAHON CPEO, O PO XUMHH B TIO3HAHUU ATUX 3aKOHOMEPHOCTEM;

4) no3HaBaTENbHBIX MOTHUBOB, HAlPaBJIEHHBIX HA MOJYYEHHWE HOBBIX 3HAHUM MO XUMHH, HEOOXOIUMBIX IS
00BsICHEHUS Ha0JII0/JaeMbIX IIPOLIECCOB U SIBJICHUM;

5) no3HaBaTenbHON, HUHPOPMALIMOHHON U YUTATEILCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSTEIbHON
paboTel ¢ y4eOHBIMM TEKCTaMH, CIPABOYHON JIUTEPATypOil, JOCTYNHBIMH TEXHUYECKHUMH CpPEJICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTUI;

6) nHTEepeca K 00yYEeHHUIO ¥ IO3HAHUIO, JTF0003HATEIBHOCTH, TOTOBHOCTH M CIOCOOHOCTH K CAaMOOOpa30BaHMIO,
IPOEKTHOH U UCCIIEIOBATEIBCKOM IeATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAlpaBJIE€HHOCTU U YPOBHS 00y4eHUs
B JaJbHEHIIIEM;

®opMHupOBaHUs KYJIbTYPbI 310POBbs

7) 0CO3HaHUS LEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/I0POBbIO, YCTAHOBKU Ha 310pPOBBIN
o0pa3 JKM3HHM, OCO3HAHUS TMOCJIEICTBUN M HENPUATUS BPEIHBIX MNPUBbIUEK (YMOTpeOJIEHUs aIKOTOJIA,
HapKOTUKOB, KYpEHHUsI), HEOOXOIUMOCTH COOIOICHUS TIPAaBMJI O€30MaCHOCTH TP OOpaIeHUH ¢ XUMHYECKUMHU
BEIIIECTBAMHU B OBITY M peallbHON KU3HU;

TpyaoBoro Bocniuranus

8) mHTepeca K MPAKTHUYECKOMY HM3YUEHHIO MpodeccHil M TpyAa pa3inyHOro poja, YBaXeHHE K TPyLy M
pe3yabpTaTaM TPYIOBOM AESATENBHOCTH, B TOM YHCIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUW 110 XMMUH,

OCO3HAaHHOTO BBIOOpPAa WHAMBHUIYAIbHOM TPAEKTOPUU NPOJNOJIKEHUS OOpa3oBaHHMs C YYETOM JIMYHOCTHBIX



WHTEPECOB W CIIOCOOHOCTH K XHUMHH, OOIINECTBEHHBIX MHTEPECOB M TOTPEOHOCTEH; YCHEITHOM
NpoQECCUOHATIBHON JIEATEIBHOCTH M pa3BUTHSL HEOOXOAMMBIX YMEHHH; TOTOBHOCTb AaJalTUPOBAThCS B
npodeccuoHaIbHOM cpee;

JKOJIOTHYEeCKOI0 BOCIINTAHUS

9) sKoJOrMyYecKu 1eaecoo0pa3HOro OTHOUIEHHs K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE €€
CYIIECTBOBaHMs, IOHUMAHUS LIGHHOCTH 3[JOPOBOr0 U 0€30MacHOro oopas3a KU3HU, OTBETCTBEHHOT'O OTHOIIEHUS
K COOCTBEHHOMY (DM3MUYECKOMY W TICUXMUYECKOMY 3JI0POBBIO, OCO3HAHHS LEHHOCTH COOJIONEHHS TPAaBUI
0€30I1aCHOT0 MOBEIEHUS MPU paboTe C BEUIECTBAMH, a TAKXKE B CHUTYaLlUAX, YIPOXKAIOIMIUX 3I0POBBIO U KU3HU
b1 {001 (7

10) crtocoOHOCTH PUMEHATh 3HAHUS, IOJIy4aeMble IPU U3YUYEHUU XUMUH, Ui PELICHUs 3a]1a4, CBI3aHHBIX C
OKpY’Karollled NPUPOJHON Cpelol, MOBBIILIEHUS YPOBHS 3KOJIOTMYECKON KYJIbTYpPbl, OCO3HAHMS INI00ATLHOTO
XapakTepa 3KOJOTMYeCKUX MPo0IeM U IyTel X peleHusl HOCPEACTBOM METOJJOB XUMUMU;

11) sK050rMYecKOro MbIILIEHUS,, YMEHUSI PYKOBOJICTBOBATHCSl UM B IO3HABATEIbHOW, KOMMYHUKAaTUBHOU U

ColMaJIbHOMN IIpaKTHUKCE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MmeranpeaMETHBIX pE3Yy/IbTATOB BBIACISIOT 3HAYUMBIE s (OPMUPOBAHUS MHPOBO33PEHMUS
oOuieHay4YHble MOHATHUS (3aKOH, T€Opus, MPHUHIIMII, TUIOTE3a, (aKT, CUCTEMA, MPOIIECC, SIKCIIEPUMEHT U JIp.),
KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeAMEeTax U MO3BOJISAIOT HA OCHOBE 3HAHUH U3 3TUX
OpeaMeToB (OPMHUPOBATH MPEJICTABICHUE O IIEIOCTHOW HayyHON KapTHHE MHUpPA, U YHHUBEpCalbHbIE ydeOHbIE
neiicTBus (MO3HAaBaTeIbHbIE, KOMMYHHKAaTHUBHBIE, PETYJIATHUBHBIE), KOTOpble OOECHEeUnBAIOT (OPMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY IJIAHUPOBAHUIO U OCYILIECTBICHHUIO YU4EOHOH 1€ATEIbHOCTH.

MeramnpeaMeTHble pe3yabTaThl OCBOEHUS 00pa3oBaTeIbHOM MPOrpaMMbl 10 XMMHUHM OTPAXKalOT OBJIAJECHUE
YHHUBEPCAIbHBIMU II03HABATEIBHBIMU JIEHCTBUSAMH, B TOM YHCJIE:

ba3oBbIMH JIOrHYeCKUMH 1eCTBUAMHU

1) yMeHHeM HCHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS! MPU OCBOEHUU 3HAHUIl: pacKphIBaTh CMBICI
XUMHUYECKHX TOHATHHA (BBLACTATh WX XapaKTepHble MpPHU3HAKH, YCTaHABIMBATh B3aHUMOCBS3b C JIPYTHMMHU
HNOHSATHUSAMHM), UCTIOIB30BATh MOHATHUS I OOBACHEHHS OTAEIbHBIX (PaKTOB U SIBICHUI; BEIOUPATh OCHOBAHUSA U
KpUTEpUU JUIsl KIACCU(PUKALMU XUMHYECKHX BEIIECTB M XUMHUYECKHX peakUui; YCTaHaBJIMBATh MPUYMHHO-
CIIEICTBEHHBIE CBSI3M MEXJIy OOBEKTaMHU H3YyUEHHUS; CTPOUTH JIOTMYECKHE pacCyXJIeHUs (MHIYKTUBHBIE,
J€NyKTUBHBIE, T10 AHAJIOTUH); JENaTh BEIBOJBI U 3aK/IIOUEHHS;

2) yMeHUEM MPUMEHATH B MPOLIECcCe NMO3HAHUS MOHATHSA (IPEIMETHBIE U METAIIPEAMETHBIE), CHMBOJIMUECKHE
(3HAKOBBIE) MOJIENH, UCIIOIb3YEMbIE B XUMHUH, IPEOOPA30BBIBATh HIIMPOKO NMPUMEHSEMbIE B XMMUU MOJIEJIbHbIE
IPEICTaBICHU — XMMUYECKUH 3HAK (CMMBOJI 3JIEMEHTa), XUMHUYecKass (popMyisia U ypaBHEHHE XMUMUYECKOH
peakMu — TpH PELICHUH Y4eOHO-TI03HABATENbHBIX 3a7ay; ¢ Y4YETOM ATUX MOJENBHBIX IPEICTaBICHHM
BBIABIISITh M XapPaKTEPU30BATh CYIIECTBEHHBIC MPH3HAKK M3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XMMHUYECKUX PEAKIMM; BBISBIATE OOLIME 3aKOHOMEPHOCTH, IPUUUHHO-CIICACTBEHHBIE CBS3U U IPOTUBOPEUUS B

HN3Yy4aCMBIX IIpoHeccax MW ABJICHUAX, IMpe€ajaraTb KPUTCPHU OJId BBIABJICHUA JOTHUX 3aKOHOMepHOCTeﬁ n



MIPOTUBOPEUHNH; CaMOCTOATEILHO BBIOMpATh CMoco0 pemieHus y4eOHOW 3amauu (CpaBHUBATh HECKOJIBKO
BapHaHTOB PEILLEHUS, BBIOUPATh Haubosee MOAXOIAUINI C yUETOM CaMOCTOATEIbHO BbIICTICHHBIX KPUTEPHEB);

Ba3oBbIMH Hcc1€10BATEILCKUMH J€HCTBUSIMU

3) YMCHHUEM HCIIOJIb30BATH ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA ITO3HAHUSA, a@ TAKIKC B KAYCCTBC
OCHOBBI JIIs1 JOPMHUPOBAHUS THIIOTE3BI 10 MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

4) mpuoOpeTeHue OIbITa MO MJIAHUPOBAHUIO, OPraHU3ALUU U MPOBEACHUIO YUCHUYECKUX SKCIIEPUMEHTOB:
yMeHHUE HaOIII0aTh 32 XOJOM IPOLECCa, CAMOCTOSTEIFHO MPOTHO3UPOBATH €r0 pe3yibTar, (GOpMyJINpOBaTh
000011IeHNS U BBIBOJIBI IT0 PE3YJIbTaTaM IMPOBEAEHHOTO ONBITA, UCCIICIOBAHUS, COCTABIISTh OTYET O MPOICTAaHHON
pabore;

Paboroii c nndpopmanuei

5) ymeHHeM BBIOMpAaTh, AaHAIM3UPOBATh W WHTEPIPETHPOBATH MH(POPMALUIO PA3IHYHBIX BHIOB U (GOpM
npeacTaBJICHUA, IIOJIY4YaCMyIO0 H3 pPa3HBIX HMCTOYHHUKOB (HayLIHO-HOHYJISIpHaSI JUTCparypa XHMHUYCCKOTO
COJIepKaHusl, CIPaBOYHBIC IMOCOOMWs, pecypchl VHTEpHETa); KPUTUYCCKU OIICHHBATH NPOTHBOPCYHUBYIO H
HEJOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHHEM TMPUMEHSTh pa3IUYHbIE METOAbl M 3alpoChl MPH IMOHCKE U OoTOOpe HHpOpMAIUH U
COOTBCTCTBYIOIIIMX OAaHHBIX, H€O6XOIII/IMI)IX JJIs1 BBIIIOJIHCHUS y‘~I€6HI)IX N TIO3HABATCJIBHBIX 3aJad OIIpcC-
NEenEHHOTO THIA; MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, OBIaJeHHE KYJIbTYpOH AaKTUBHOTO HCIIOJIb30BAHUS  PA3IUYHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITENILHO BBIOMPATh ONTUMANBHYIO POpMY TpeIcTaBIeHHs HHPOPMAIMK U WLTIOCTPUPOBATH pelIaeMbie
3a/1a4¥ HECJIOKHBIMU CXeMaMH, AuarpaMMmaMHu, IpyruMu (opMaMu rpaduki U UX KOMOMHALUSAMU;

7) yMEHHEM WUCIIONB30BaTh W aHAIM3UPOBATH B IpoOlecce YUeOHOW M MCCIEOBaTENbCKON JIeATEIbHOCTH
uH(GOPMAIIHIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO XO3SHCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPYKAIOIIeH
IPUPOIHON cpelibl;

YHuBepcaabHBIMIH KOMMYHUKATHBHBIMY 1€ CTBHAMH

8) ymeHueM 3a1aBaTh BOMPOCHI (B XOJ€ AHAJOra W/WIM JAUCKYCCHH) MO CYIIECTBY OOCYXIAaeMO#l TeMBbl,
(dbopMyITHUpPOBaTh CBOM MPEATIOKEHUS OTHOCUTENLHO BBITOJIHEHUS TIPEIOKEHHON 3a1a4u;

9) mnpuoOpereHHe OmNbITA MPE3EHTAIMH PE3YIbTaTOB  BBIMIOJHEHUS XHUMHUYECKOTO OKCIEPHUMEHTa
(J1abopaToOpHOTO OMBITA, TA0OPATOPHON PAOOTHI IO MCCIIETOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOCKTA);

10) 3amHTEpecOBaHHOCTH B COBMECTHOW CO CBEPCTHHKAMM II03HABATEIbHOW M HCCIIEI0BATENIbCKON
JeSITebHOCTH MPU PELICHUH BO3HMKAIOIIUX MPOOJeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COTrJIACOBaHMSA
no3unuii (00CyXaeHusi, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBI», KOOPAWHAIMS COBMECTHBIX JIEHCTBUH,
orpeziesieHue KPUTEPUEB 10 OLIEHKE Ka4eCTBA BHIIIOJTHEHHOU pabOoThI U JIp.);

YHuBepcalbHbIMH PeryJIITUBHBIMHU el CTBUAMH

1 1) YMCHHEM CaMOCTOATCIBHO OMpPCACIIATh noejan  ACATCIIbHOCTH, IJIaHUPOBATD, OCYHICCTBJIATD,
KOHTPOJIMPOBAaTh W TPH HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO JIEATENBHOCTh, BBIOMpaTh Haubolee
s dexTuBHBIC CMOCOOBI pelieHUs Y4eOHBIX M ITO3HABATENIBHBIX 3a7a4, CaMOCTOSTEIbHO COCTABISATH WIIH

KOPPEKTUPOBATh MPEJIOKEHHBIN aJTOPUTM JEUCTBUIA MPU BBHIMOJIHEHUH 33/1aHUN ¢ y4ETOM MOJYyYEHHUS] HOBBIX



3HaHUI 00 N3yd4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUAX; OIICHMBATH COOTBETCTBHE MOTYYCHHOTO PE3yJIbTaTa
3asBJICHHOM IICIIH;

12) ymeHueM ucnonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPelaraéMble B YCJIOBUH 3a/laHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yslbTaTOB MO OCBOCHHUIO 00S3aTENILHOTO COJEPKaHUs, YCTAHOBJICHHOTO JTaHHOM
npuUMepHO pabouell MmporpamMMmoi, BBIACNAIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAYYHbIC 3HAHMS, YMEHUS U
CrocoObI IeiCcTBU, cienuduueckue isi IPeIMETHON 00JaCTH «XHUMHSI», BUJBI ICATEIHHOCTH MO TIOTYYCHHUIO
HOBOTO 3HAHMSI, €0 WHTEPIPETANH, MPEOOPa3OBAHUI0 W MPUMEHCHHIO B Pa3IMYHBIX YYCOHBIX U HOBBIX
CUTyaIUsX.

Hpe,Z[MeTHHe PE3YIbTAaThl OTPAKAKOT C(I)OpMI/IpOBaHHOCTB y 06yqa}0m1/1xc;1 CIICAYIOIUX YMGHI/Iﬁi

8 KJIACC

1) packpuvisame cmblci OCHOBHBIX XUMHUECKUX TMOHATHI: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, MPOCTOE
BEII[ECTBO, CJI0KHOE BEIIECTBO, CMECH (OHOPOAHAS M HEOAHOPOAHAS ), BAIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi J0JIsI XUMUYECKOTO JIEMEHTa B
COCIMHEHUH, MOJISIPHBIA OO0BEM, OKCHUJ, KHCIOTa, OCHOBAHHE, COJb, JJIEKTPOOTPULIATEIHHOCTh, CTEIECHBb
OKHCJICHUs, XUMHUYECKasi peaKkIiusi, KiacCHU(pUKAIM peaKIuil: peaKkIuu COSIUHEHUS, PEAKIUU Pa3JI0KEHUS,
peaKIu 3aMeIIeHHs], PEaKIui 0OMEeHa, SK30- U SHIOTEPMHUUECKUE PEAKIINK; TEIII0BOM 3PHEKT peakiuu; siapo
aToMa, JJIEKTPOHHBIN CIIOM aTroma, aromMHas OpOWUTaidb, paANyC aroMa, XUMHUYECKas CBS3b, IMOJApHAS U
HEMOJISIpHAsT KOBAJEHTHasl CBSA3b, MOHHAsS CBs3b, MOH, KATHOH, aHWOH, PAacTBOpP, MAaccoBas J0Js BEUIECTBa
(poreHTHAsI KOHIIEHTPAIKs) B PaCTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATHH (CM. 1. 1) U IPUMEHSTH 3TH MOHATHUS MTPH
ONMCAHUU BEUIECTB U UX MPEBPALLECHUN;

3) ucnonv3osams XUMUYECKYI0 CUMBOJIMKY JUISI COCTaBICHHS (POPMYJ BEUIECTB M YPaBHEHUH XUMHUECKUX
peaKIuii;

4) onpedensimb BaICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHHSIX; CTCIIEHb OKUCIICHHS 3JICMEHTOB
B OMHAPHBIX COCIUHEHHSIX; MIPUHAICKHOCTh BEIIECTB K ONMPEeAeNEHHOMY KJIacCcy COeAUHEHHH mo Gopmyram;
BUJI XUMUYECKOH CBS3M (KOBAJICHTHAs M MIOHHAS) B HEOPTaHUUECKUX COCAUHEHUSX;

5) packpvisamev cmoicn [epuomnueckoro 3akona JI. M. MenpgeneeBa: JIeMOHCTPUPOBATH IMOHUMAHHE
MEPUONYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT MX MOJIOKEHUS B [leproauueckoil cucreme;
3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOTO YYE€HUs, 3aKOoHa
ABorazipo; ONHCHIBATh W XapaKTepu3oBaTh TaOMMuHylO Qopmy I[lepuonndeckoil CHUCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3MyYaTh MOHATHS «rJIaBHas moarpymnma (A-rpymma)» u «mobouHas moarpymma (b-rpymma)y,
MaJible ¥ OOJIbIINE TEPHO/IbI; COOTHOCUTH 0003HAUYEHHU S, KOTOpbIE UMEIOTCs B Tabnule «[lepuoanueckas cucrema
XUMUYecKHX 37eMeHToB /. 1. MenaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX
AJIEMEHTOB (COCTaB U 3aps siipa, 00IIee YUCII0 MIEKTPOHOB U PaCTIpeieTICHUE UX TI0 AIIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposamv XUMHUYECKHE HIEMEHTHI; HEOPTAaHUIECKUE BEIIECTBA; XMMUYECKUE peakiinu (110 YUCITy

M COCTAaBYy YYaCTBYIOIINX B PEAKIIUU BEUIECTB, IO TEILUIOBOMY YD PeKTy);



7) xapaxmepuzoeams  (onucviéams) OOIIME XUMHUYCCKHE CBOWCTBAa BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPIK/1asl ONKMCAaHNE IPUMEpPaMH MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHUECKUX PEaKLUii;

8) mpoenoszuposams CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KAayeCTBEHHOTO COCTaBa; BO3MOXXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B Pa3IMIHBIX YCIOBHUSX;

9) ebluUCIAMb OTHOCUTEIBHYIO MOJIEKYIISIPHYIO H MOJIIPHYIO MacChl BEIIIECTB; MACCOBYIO JI0JIF0 XMMHUYECKOTO
3JIeMEeHTa 10 opMyJie COeIMHEHNS; MAaCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE; MPOBOIUTH PACUETHI IO YPABHEHUIO
XAMHYECKON PEAKIIUY;

10) npumernsimo OCHOBHBIC OIEPAIlMA MBICIUTEIBHON JEATCIBHOCTH — aHajlu3 M CHHTE3, CpPaBHCHHE,
0000111eHIE, CCTEeMAaTU3alMI0, KJIacCU(UKALIHIO, BBISABIEHUE TPUUNHHO-CIICICTBEHHBIX CBSI3eH — ISl U3yUeHUs
CBOMCTB BEUIECTB W XHUMHUYECKUX PEaKIMil; eCTECTBEHHO-HAyYHbIE METOJbl TO3HaHHs — HaOII0aeHHeE,
U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEAIbHBIM U MBICICHHBIN);

11) cnedosams ipaBUIaM TOJIB30BAHUS XMMHUYCCKON MOCYION U J1abOpaTOpPHBIM O00OPYIOBAaHHUEM, a TAKKE
npaBWiIaM OOpalleHHs] C BEIIECTBAMHU B COOTBETCTBHHM C HMHCTPYKIMSIMH II0 BBIIOJHEHHIO JIA00OPATOPHBIX
XMMHYECKHX OIBITOB IO MOJYYECHHIO M COOMPAHHIO Ta3000pa3HbIX BemecTB (BOAOpOJA M KHCIOPOIA),
MPUTOTOBJICHUIO PACTBOPOB C OMNpPEAENEHHOW MacCOBOW JOJieH pacTBOPEHHOTO BEIIECTBA; IJIAHUPOBATH U
IPOBOJUTh XWMHYECKHE HKCHEPUMEHTHI II0 PACIO3HABAHHIO PACTBOPOB INEIOYEH M KHCIOT C IOMOIIBIO

WHIUKATOPOB (JTaKMyC, eHoNPTaTCHH, METHIIOPAHK U IP.).

9 KUIACC

1) packpvisams cmbici OCHOBHBIX XHMHYECKHAX MOHATHHA: XUMHYECKHN 3JEMEHT, aToOM, MOJIEKYJa, HOH,
KaTHOH, aHUOH, MPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHUS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBsI3b, TEIJIOBOM 3((EKT peakiuu, Mojb, MOJSIPHBIH 00BEM,
pacTBOp; DIEKTPOIUTHI, HEIIEKTPOIMUTHI, DJICKTPOIUTUYECKAS AMCCOIMAINS, PEaKIMd HOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOe paBHOBecHe, OOpaThUMble M HeoOpaTHMble peakIMH, OKHUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIUH, OKHCIUTENIb, BOCCTAHOBHUTEIb, OKHCIIEHHE W BOCCTAHOBIIEHUE, AJUIOTPOIHS,
aM(pOTepHOCTb, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METaJUIMYecKas), KpUCTaJIMYecKas peleTka,
KOPpO3Hsl METAJUIOB, CIIJIABBI, CKOPOCTh XUMHUYECKON peakiluu, npeaensHo aomyctumas koHnertparus ([11K)
BEILIECTBA;

2) unIOCmpuposams B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHIA (CM. I1. 1) ¥ IPUMEHSTH 3TH TOHSITHS IPU
ONMCAHUU BEUIECTB U UX MPEBPALLECHUN;

3) ucnonv3osams XUMUYECKYI0 CUMBOJIMKY JUIS COCTaBICHHS (POPMYJ BEUIECTB M YPaBHEHU XUMHUECKUX
peakui;

4) onpedensimb BaJIGHTHOCTh U CTEIICHb OKHCIICHHS XMMHYECKHAX JJIEMCHTOB B COCAMHEHHSX Pa3IMIHOTO
COCTaBa; MPUHAJICKHOCTh BELIECTB K OMpPENEIEHHOMY KJIacCy COeIUHEHHUH Mo GopmysaMm; BUJ XUMHUYECKOM
CBA3U (KOBaHeHTHaH, HOHHAas, MeTananecxa;{) B HCOPraHMYCCKUX COCAMHCHUAX, 3apsa] MOHA I10 XHUMHYECKOU
dbopmyIie; XxapakTep Cpebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTMHEHUH, TUI KPUCTAIITNIECKON PEIIETKI
KOHKPETHOI'O BEILIECTBA;

5) packpvisamev cmwicn lepuoandeckoro 3akona J[. M. MenaeneeBa u JeMOHCTPUPOBATH €r0 MOHUMAHHE:

ONKCBHIBaTh W XapakTepus3oBaTh TabauuHyio (opmy Ilepuonmueckoil cHUCTEMbl XMMHUYECKHX 3JIEMEHTOB:



pas3nuuaTh MOHATHS «TJIaBHAs moarpynmna (A-rpymnmna)» u «modounas noarpynmna (b-rpymnmna)», mansie u 60bITHe
NEepUOAbl; COOTHOCUTH OOO3HAUEHHS, KOTOpPhIE MMEIOTCS B MEPUOJUYECKONW Tabnuile, C YHCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00Iee YUCiIo IEKTPOHOB
U pacIpelie]iCHHe UX TI0 AJICKTPOHHBIM CJOSIM); OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOICTB
3JIEMEHTOB U X COEAMHEHUH B IIPeJIeaxX MaJIbIX IEPUOOB U INIaBHBIX MOJATPYIII C YYETOM CTPOCHUS UX aTOMOB;

6) kraccuguyuposamv XUMHUYECKHE HIEMEHTHI; HEOPraHUIECKUE BEIIECTBA; XMMUYECKUE peakiiuu (10 YUCITy
U COCTaBY YYacTBYIOIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY 3((}EKTy, O U3MEHEHHUIO CTEICHEH OKHUCIICHHUS
XUMHYECKHX DJIEMEHTOB);

7) xapaxmepuzoséams (ONKCHIBATH) OOIIME U CIEHUPUICCKHE XUMHUUECKHE CBOWCTBA MPOCTHIX U CIOMXHBIX
BEIIECTB, MOJTBEPXKJasi ONHUCAHWE MPUMEPAMHU MOJIEKYJISPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHYECKUX PEAKIIUN;

8) cocmaensame ypaBHEHHS SJIEKTPOJUTUYCCKOW HCCOLMAIIMM KHUCIOT, WISIOYed W COJIeH; MOJHBIC M
COKpaIEHHBIC YPAaBHECHUS PEAKIIMi HOHHOTO 0OMEHA; YpaBHEHUS PEaKIUi, TIOTBEPKIAIOIINX CYIISCTBOBAHHE
TEHETUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3INYHBIX KJIACCOB;

9) packpwisams  cywHOCMb OKUCIUTEIBHO-BOCCTAHOBUTEIILHBIX — PEAKIMA  MMOCPEICTBOM  COCTABJICHUS
AIIEKTPOHHOTO OanaHca 3TUX PEeaKIni;

10) npoenosuposams CBOWCTBA BELICCTB B 3aBUCHMOCTH OT HX CTPOCHHS, BO3MOXKHOCTH IPOTCKAHUS
XUMHUYECKHX MPEBPAIICHUN B Pa3IMYHBIX YCIOBUSX;

11) biuucisims OTHOCUTENIBHYIO MOJICKY/SIPHYIO M MOJSPHYIO MAacChl BEIIECTB, MAacCOBYIO  JOJIIO
XUMHYECKOT0 dJIEMEeHTa 110 (hOpMYJie COSTUHEHNUS; MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; MTPOBOJIUTH PACUETHI
110 YPaBHCHUIO XUMUIECCKOU PEaKITUH;

12) credoeame TipaBUiIaM TOJIb30BAHUS XUMHUYECKON TOCYI0# M JTaOOpAaTOPHBIM 00OPYIOBAHUEM, a TAKXKE
mpaBuiiaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBHUU C HMHCTPYKIMSIMH TIO BBIMOJHEHHIO J1abOpaTOPHBIX
XUMHUYECKHX OIBITOB IO IMOTYICHHIO B COOMPAHUIO Ta3000pa3HBIX BEHIECTB (aMMHAKa U YIIIEKUCIIOTO Ta3a);

13) nposooums peakiuu, MOATBEPKAAOIINE KAYECTBEHHBIH COCTaB PA3IMYHBIX BEHICCTB: PAaClO3HABATh
OTBITHBIM TMYTEM XJIOPHA-, OpOMHUI-, HOAUA-, KapOoHaT-, (ocdar-, cunukar-, cynbdar-, TUIPOKCUI-HOHBI,
KaTHOHBl AMMOHUSI U MOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX
BEIICCTB;

14) npumensimo OCHOBHBIC OTEpPAIIMHA MBICIUTEIBLHON IEATEIBHOCTH — aHalW3 M CHHTE3, CpPaBHEHHE,
0000111eHIE, CHCTEMAaTU3aIINIO, BBISBICHNE TPUYNHHO-CIIEICTBEHHBIX CBSI3€H — JIJIsl U3YYEHHUS CBOWCTB BEIIECTB
U XUMHYECKHX pPEaKIUi; eCTECTBEHHO-HAyYyHble METOAbl T[O3HAaHWsS — HAONMIOJIeHUue, W3MEpEeHHe,

MOJIETUPOBAHUE, SKCTIEPUMEHT (PeanbHbII U MBICICHHBIN).



TEMATHYECKOE IINIAHUPOBAHUE

8 KIIACC

Ne
n/n

HaumeHoBaHHe Pa3/1eJI0B U TeM IIPOrPaMMBbI

KoJsmuecTBo yacos

BCero

KOHTPOJILHBIE
pa6oTs1

NpaKTHYecKue
pa6oTsI

DuiexTponnbie (Lupposbie) 06pasoBaTe/IbHbIE pecypChl

Paspea 1. IlepBoHayaibHble XUMHYECKHUE IT

OHATH

.

11

XuMmusi — BaxHasi 00J1aCTh €CTECTBO3ZHAHUS
H l'lpaKTl/l'-[eCKOﬁ ACATCIbHOCTH Y€JI0BEKA

5

1

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/lesson/1521/start/
POUI ypok Nel-5.

MynbTuMe IuiHBIN TUCK, IPUITOKEHUE K
yuebnuky O.C. I'abpuesnsin Xumus 8 kiacc.

BbubmmoTeka BUaeoypokoB
https://interneturok.ru (8 xmacc)

http://maratakm.narod.ru Caiit «Mup XUMHI»

http://webelements.narod.ru [TomynsipHast

OnOIMOTEKAa XUMUYECKHX JIEMEHTOB
https://videouroki.net/video/01-himiya-kak-chast-estestvoznaniya-predmet-himii.html

1.2

BemecTBa
M XMMHUYeCKHe PeaKIuu

15

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

https://resh.edu.ru/subject/lesson/1522/start/

POII ypok Ne6-7.

MynbTUMeIMHHBII qUCK, npuiioxeHue K yueOHuky O.C. I'abpuensn Xumus 8 kiacc.
Bubmmoreka BHIeOypoKoB

https://interneturok.ru (8 kmacc)

http://classchem.narod.ru KonTpexr — Xumwust miist Beex: yueOHOMH(DOPMALOHHBIN CaAlT
http://experiment.edu.ru AJIXVUMUK: caiit JL.IO. Anuxk6GepoBoit
https://videouroki.net/video/himiya/8-class/khimiia-8-klass/

HWroro no pazneny

20

Pa3gen 2. Baikneliline npeacTraBuTe/ M HEOPraHM4eCKHX BelIeCTB.

21

Bo3zayx. Kuciopoa. Ilonsitue 06 okcnaax

https://resh.edu.ru




2.2 | Bomopon. 5 1 1 https://resh.edu.ru/subject/29/
TlonsiTHE 0 KHCTOTAX H CONAX https://resh.edu.ru/subject/29/8/

ypok Ne13,19,20,21,22. MynbTUMHIMAHBIN TUCK, npuiiokeHne K yueOnuky O.C. I'abpuensn Xumus 8 kiacc.
bubnnoreka BUICOypOKOB
https://interneturok.ru (8 xacc)
http://classchem.narod.ru KouTpen — Xumus uist Bcex: y4eOHOMH()OPMAIMOHHBIN CaiT
http://experiment.edu.ru AJIXUMUK: caiit JL.IO. Amik0OepoBoit
https://resh.edu.ru/subject/lesson/3119/main/ https://www.sites.google.com/site/himulacom/3BoHOK-Ha-ypok/8-K1acc-IepBbIi-TOI-
00y4eHHs/ypOoK-47-KUCIOThI-COCTaB-KIacCU(DHKALMA-HOMEHKIIATYPa-TIOIy4eHUE-KUCIIOT
https://www.sites.google.com/site/himulacom/3BoHOK-Ha-ypok/8-Ki1acc-IepBbIH-TOA-00yueHHs/ypok-49-conrknaccupuranms-
HOMEHKJIATypa-CI0coObI-N0TyYeHHA-COTIeH

2.3 KoM4yecTBEHHbIC OTHOLUCHHUS B XUMUM 4 0 0 https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
POIII ypok Ne8,9,10. MynbTuMenuiiHblit quck, npuioxenue Kk yaeonuky O.C. I'abpuensn Xumus 8 kiacc.
Bbubmmoreka BUICOypoKoB
https://interneturok.ru (8 kacc)
http://chemistry. narod.ru XuMuK.py: caiiT o xumuu
https://www.yaklass.ru/p/himija/8-klass/raschetnye-zadachi-po-khimii-14608/kolichestvo-veshchestva226776/re-91ae5ac2-1e8d-4f6d-
936f-0645h96f2afa

24 | Boaa. PacrBopsl. IlonsiTue 06 ocHoBanusix | 5 1 1 https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/lesson/2062/main/
POUI ypok Nel4,17,18,23. MynasTuMe AMHHBIN TUCK, TpuiokeHue K yaeouuky O.C. 'abpuensn Xumus 8 kiracc.
Bubmmoreka BHIeOypoKoB
https://interneturok.ru (8 kiacc)
http://chemistry. narod.ru XuMuK.py: caiiT 0 Xxumuu

25 | OcHOBHbBIE KJIACCHI HEOPTAHHYECKHX 11 1 1 Vpok "Tloxpossr Tena" (InternetUrok) - https://interneturok.ru/lesson/biology/7-klass/organy-i-sistemy-organov/pokrovy-tela

COCIMHEHMit
Hroro mo pasueny 30
Paznen 3. [lepuoauyeckuii 3akon u I[lepuoanyeckas cucreMa XuMu4eckux jeMeHToB /1. M. Menneneena.

CTpOQHI/le aToMOB. XHMHYeCKasi CBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIuu.

3.1

Ilepuoauyeckuii 3axoH u [lepuoanyeckas
CHCTeMa XUMHYECKHX 3JIeMEHTOB
J. U. Menneseesa. CTpoeHne atoma

7

1

0

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

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

POI ypox Ne25-28 MynbrumMemitnblii 1uck, npuiiokenne k yueouuky O.C. INabpuensn Xumus 8 kiacc.

Bubnnoreka BHIEOypOKOB

https://interneturok.ru (8 kiacc)

http://classchem.narod.ru KonTpen — Xumus 171s Bcex: yueOHOMH(POPMAIIHOHHBIIT CaiiT.

http://chemistry. narod.ru XuMuK.py: caliT o xumnu
https://videouroki.net/video/3-pieriodichieskii-zakon-i-pskhe-d-i-miendielieieva.html https://resh.edu.ru/subject/lesson/2053/start/

3.2

XumMnueckasi cBsizb. OKHCJIUTEIBLHO-
BOCCTAHOBHTEJIbHbIE peaKIHH

https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/8/
POII ypok Ne29-34 MynbTuMeauiinslii quck, npunoxenue K yueonuky O.C. I'abpuensn Xumus 8 kinacc.

Bubnnoreka BuieoypokoB




https://interneturok.ru (8 kacc)

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

https://skysmart.ru/articles/chemistry/himicheskaya-svyaz https://skysmart.ru/articles/chemistry/okislitelno-vosstanovitelnye-reakczii

HWroro mo pasueny 15

PesepBHoe Bpemst 3

OBILEE KOJIMYECTBO YACOB IO 68 |’ !

[NPOIT'PAMME

TEMATHUYECKOE IINIAHUPOBAHUE
9 KJIACC
Ne | HaumeHoBaHMe pa3/Je/i0B M TeM IPOIPAMMBbI KonnyecTBo yacoB DuiekTponnble (LUppoBbIe) 06pasoBaTe/IbHbIE PeCypChl
n/n
BCEro | KOHTPOJIbHBbIC | MPAKTHYECKHE
padoTbl padoTbl
Pa3gen 1. BenjecTBo M XUMHYeCKHE PeaKIUHU.
1.1 | oBTOpeHue U yriry0JieHue 3SHAHMIA 5 1 0 https://resh.edu.ru/subject/29/
OCHOBHBIX Pa3/iesioB Kypea 8 kiacea https://resh.edu.ru/subject/29/9/

MynbTUMe TMIHBIN TUCK, IPHUIIOKEHUE K
yuebnuky O.C. T'abpuensa Xumus 9 kiacc.
BubmmoTeka BUaeoypokoB
https://interneturok.ru (8 knacc)
https://skysmart.ru/articles/chemistry/kristalicheskaya-reshetka

1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 https://resh.edu.ru/subject/29/

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

POII ypok Nel-4
Mynbrumeanitaelii quck, npunoxenue K yueouuxy O.C. T'abpuensia Xumus 9 kinacc.
Bubimoreka BIIeOypoOKOB
https://interneturok.ru (9 kiacc)
https://skysmart.ru/articles/chemistry/teplovoj-effekt https://skysmart.ru/articles/chemistry/gidroliz
https://skysmart.ru/articles/chemistry/himicheskoe-ravnovesie

1.3 SneKTpoﬂ"T“qecKaﬂ JUCCOLMALIMS. 8 1 1 https://resh.edu.ru/subject/29/

XuMHUeCKHe peakiH B PACTBOPaX

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

PDII ypok Ne5-9

MynbTuMeanitHblil Juck, npunoxenue kK yueouuky O.C. T'abpuensia Xumus 9 kiacc.
Bubanoreka BUACOYPOKOB

https://interneturok.ru (9 kmacc)

https://skysmart.ru/articles/chemistry/teoriya-elektroliticheskoj-dissocziaczii




HUroro no pazneny
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Pasznen 2. Hemerasuibl B UX COCAMHCHUHS.

2.1

Oomasi XapaKTepuCTHKA XUMHUYECKHX
ajieMeHToB VIIA-rpynnel. I'ajiorennl

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

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

POIII ypox NelO

MynbTumMenuitHbIN TUCK, npuiiokenue K yueonuky O.C. I'abpuernsin Xumus 9 kiacc.

BubanoTeka BUICOYPOKOB

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




2.2

O01mas XxapaKTepHCTHKA XUMHYECKHX
3jeMeHToB VIA-rpynnel. Cepa u eé
COeTMHEeHH s

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

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

POI ypok Nel1-13

MynbTUMERHITHBIN TUCK, pHiokeHne K yueOuuky O.C. I'abpuensn Xumus 9 kiacce.
bubnnoreka BUIEOypOKOB

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

2.3

OO0uasi XapaKTepUCTHKA XHMHYECKHX
3/71eMeHTOB VA-rpynnsl. A30T, docdop u ux
coeIHHeHHs

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

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

POII ypox Nel4-16

MynbTUMeaniHbIH JUcK, npuioxkenne Kk yueOHuky O.C. I'abpuensn Xumus 9 kiacc.
Bubnuorexa Buieoypokon

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

2.4

O01mas xapaKTepHCTHKA XUMHYECKHX
3j1eMeHTOB IVA-rpynmnsl.
Yriaepoa n KpeMHHii M HX COeTMHEHHS

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

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

POII ypox Nel7-21

MynbTuMenniHbIH McK, npuiaoxkenue Kk yaeonuky O.C. I'abpuernsin Xumus 9 kiacce.
Bubnuorexa Busieoypokon

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

HUroro no pazneny
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Pasnen 3. MeTa/lIbl M MX COETUHEHHUA.

3.1

Oo0urue cBoiicTBa METAJLJIOB

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

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

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

POII ypok Ne22

MynbTuMenniinblit quck, npuinoxenne k yaeduuky O.C. I'abpuensn Xumus 9 kiacc.

Bbubnnoreka BUIeOypoOKOB

https://interneturok.ru (9 xmacc)

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

BaskHeHIue MeTAVIbI M UX COeIHUHEHHUS

16

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

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

POII ypok Ne23-27

MynbTuMenniHbIi quck, npuioxkenne K yaeouuky O.C. I'abpuensn Xumus 9 kiacc.
bubnnoreka BUICOYPOKOB

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

Hroro no paszneny

20

Pa3znen 4. Xumus u oKpy:Kamomias cpeaa.




4.1 | BemecTsa u MaTepUAJIbI B )KH3HH YelloBeKa | 3 https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/lesson/3504/conspect/151484/
MynbruMenuitHblil 1ucK, npuioxenue K yueonuky O.C. I'abpuensn Xumus 9 knacc.
bubnnoreka BUICOYPOKOB
https://interneturok.ru (9 xmacc)
Uroro no pazneny 3
Pe3epBHOE BpeMst 4
68

OBIIEE KOJIMYECTBO YACOB 110
INTPOTPAMME




OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET

8 KIIACC

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/ (caifT st yauTenss XAMHU 1 OHOJIOTHH)
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa_v_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/8/

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

9) http://chemistry. narod.ru XuMuK.py: caiiT o xumun

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

11) IMopran Becepoccuiickoit onuMIMaap! IMKOIBHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBatenbHbli mopTai. http://www.gov.ed.ru

13) denepanpHbIil poccuiickuii 00meodpa3zoBaTenbHbIN nopTan. http:// www.school.edu.ru
14) ®enepanprbril mopran «Poccuiickoe obpazoanuey. http://www.edu.ru

15) Moptan komnanuu «Kupuinn u Medoauit». http://www.km.ru

16) ObpazoBartenbpHbIH OpTan «Ydeday. http://www.uroki.ru

17) Kypnan «Kypbsep obpazoBanusi». http://www.courier.com.ru

18) XKypnan «Bectauk obpazoBanus». http://www.vestnik.edu.ru

19) Uznarensckuii nom «IIpodkuuray. http://www.profkniga.ru

20) Uzmarenbckuii oM «1 ceHTOps». http://www.1september.ru

21) ®ecruBans negaroruyueckuii uaeh « OTKPBITHINA YPOK» (M3IATEIBCKUMI A0M «1 CEHTAOPS»).
http://festival.1september.ru

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

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

24) Unrtepuet noptain [polllkony.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MHHHCTEPCTBO O0pa30BaHUS U HAYKH.

26) Caiit CIAM I'MA: PELLY BIIP, OI'D, EI'D, I'BD u LT. 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/ (caliT mjst yuuTesst XAMUH U OMOJIOTHH)
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) Hopran Beepoccuiickoi oauMITHaIbI TIKOIBHUKOB. http://rusolymp.ru/

12) Pycckuii o0pa3oBatenbHbIi moprai. http://www.gov.ed.ru

13) ®enepanbHbIil poccuiickuii 001eo0pazoBaTenbHbIi moptai. http://www.school.edu.ru
14) denepanbubril mopran «Poccuiickoe obpa3zoanuey. http://www.edu.ru

15) Iopran komnanuu «Kupuina u Medoauiiy. http://www.km.ru

16) O6pa3zoBarenbHBIN mopTan «Yuebday. http://www.uroki.ru

17) Kypuan «Kypoep obpasoBanusi». http://www.courier.com.ru

18) XKypuan «BecTHuk o0pazoBanus». http://www.vestnik.edu.ru

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

20) Uznarensckuit mom «1 ceHTsOps». http://www.1september.ru

21) ®ectuBans nmemarorudeckuii uae « OTKPHITHIN YPOK» (M3MaTEILCKHA TOM «1 CEHTIOPs).
http://festival.1september.ru

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

23) Unrepuer noprain [Ipolllkony.pyhttp://www.proshkolu.ru/

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

25) Caiitr CJAM T'MA: PEILLY BIIP, OI'D, EI'D, I'BD u LT. https://sdamgia.ru






