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[NOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma o xumMuu i 00ydaromuxcs 8-9 KjaccoB cocTaBiieHa Ha ocHOBe TpeboBaHuit
K pe3y/bTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeNbHON MPOTrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHMs,
npejcraBieHHbIX B DenepanbHOM rocyaapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOTO OOILEro
oOpa3zoBaHMs, ¢ Y4€TOM pacmpelenéHHBIX MO KiaccaM IPOBEPsIeMbIX TpeOOBaHUI K pe3yibTaTram
OCBOEHHUSI OCHOBHOH 00pa3oBaTeNbHON MpOorpaMMbl OCHOBHOTO 001ero oOpa3oBaHUS U 3JIEMEHTOB
COACPpIKaHuA, MPCACTABIICHHBIX B yHI/IBepcaJILHOM KOIII/I(bI/IKaTOpe 10 XMMHH, a TAKXKEC Ha OCHOBC
[IpumepHoil mporpaMMbl BOCHHUTAaHHSA OOYYAlOMIMXCA TMPU MOJYYEHHH OCHOBHOTO OOIIETo
obpazoBanmst u ¢ yd€tom KoHnenmuu mpemojaBaHus —y4eOHOTO mpeamera  «XHUMHS B
00pa3oBaTeIbHBIX OpraHu3alusIX Poccuiickoit denepannn, peaaTu3yromux OCHOBHBIE
obmieoOpaszoBarenpHbIe TporpaMMel (yTB. Pemenuem Komnernn Munnpocsemenus Poccuu, mpoToko
ot 03.12.2019 N IIK-4BH).

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA «X1UMUA»

Bxian yueOHoro mpenmera «XuMus» B JIOCTHXKEHHE IeNieil OCHOBHOTO 00Iero oOpa3oBaHUS
00yCJIOBJIEH BO MHOTOM 3HAY€HHUEM XMMHYECKOW HAayKH B IMO3HAHUH 3aKOHOB MPUPOBI, B PA3BUTHH
MIPOM3BOIUTENILHBIX CHJI OOIIECTBA U CO3[JaHIH HOBOI 0a3bl MAaTepUAIbHON KYIbTYPHI.

XUMHS KaK JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK pacHpOCTpaHuiIa CBOE BIUSHUE Ha BCE 00JACTH
YEJIOBEUECKOr0 CYIIECTBOBaHUS, 3a/1ajla HOBOE BUICHUE MUpPA, CTaja HEOTHEMJIEMBbIM KOMIIOHEHTOM
MHUPOBOW KYJIBTYpBI, HEOOXOIUMBIM YCIIOBHEM >KU3HH OOIIECTBA: 3HAHNE XUMHHU CITY’)KUT OCHOBOH JIJIst
(dbopMUpOBaHHS MHUPOBO33PEHHUS YENIOBEKa, €ro MPEJCTAaBICHUH O MaTepUaTbHOM EIUHCTBE MHPA;
BOXHYIO POJIb HTPAIOT (popMUpYyeMble XUMHUEH NPEACTABICHUS O B3aUMOIIPEBPAIICHUSIX SHEPTHH U 00
HBOJIIOIIMU BEIIECTB B MPUPOJIE; COBPEMEHHAs XMMHUS HAlpaBlieHa Ha pelIeHHEe TTI00anbHBIX MpodieM
YCTOMYMBOIO Pa3BUTHUS YEIOBEYECTBA — CBIPbEBOM, DHEPreTUYECKOM, NMHINEBOW M 3KOJOTUYECKOU
0e30macHOCTH, MPo0JIeM 3JpaBOOXPAHEHHUS.

B ycnoBusix Bo3pacrtaroiiero 3HaueHus XMMUU B KU3HU 00ILECTBA CYIIECTBEHHO MOBBICHUIIACH POJIb
XMMHYECKOro oopazoBaHus. B miaHe connanu3anuy OHO SBISETCS OJHUM U3 YCIOBUI (POPMHUPOBAHUS
MHTEJJIEKTa JIMYHOCTU ¥ TAPMOHUYHOTO €€ pa3BUTHUSL.

CoBpeMeHHOMY YelIOBeKY XMMHUYECKHe 3HaHUS HEOOXOAUMBI JUIsl TPHOOPETEHUsT O0IIEKYIbTYPHOTO
YpOBHS, TO3BOJISIIOLIETO YBEPEHHO TPYAUTHCS B COLMYME M OTBETCTBEHHO YYacTBOBAaTh B
MHOI000pa3HON JKM3HU OOILIecTBa, Ui OCO3HAHMS BAaXHOCTH Pa3yMHOI'O OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U 3JIOPOBBIO JPYTUX, K OKpYKarollel NpUpPOIHON cpelie, sl TPaMOTHOTO MOBEAEHUS HpU
WCIIOJIB30BAaHUH PA3IMYHBIX MAaTEPUATIOB U XUMUUYECKHUX BEILIECTB B IOBCEIHEBHOM JKU3HMU.

XuMuyeckoe 00pa3oBaHHE B OCHOBHOW IIKOJIE SBJISETCS 0a30BbIM 10 OTHOUIEHHIO K CHUCTEME
ob1ero xumuueckoro odpazoBanus. 1109TOMy Ha COOTBETCTBYIOLIEM €My YPOBHE OHO peayn3yeT
npucyne oOImeMy XUMHUYECKOMY OOpa3oBaHHIO KIIIOYEBbIE IEHHOCTH, KOTOPBIE OTpaXKaroT
roCy/1lapCTBEHHbIE, OOILIECTBEHHbIE U UHIUBUAYaIbHbIE MOTPEOHOCTH. DTUM OMPEIENSIeTCS CYyUHOCTh
o01eit crpareru 00yueHus, BOCIIUTAHUS U Pa3BUTHs 00yUalOIIMUXCsl CPeJICTBAMH YyU4eOHOTO MpeMeTa
«XuMHS».

N3yuenne mnpeamera: 1) cmocoOCTByeT peanu3alddl BO3MOXKHOCTEH s CaMOpa3BUTHA H
(hopMHUpPOBaHHS KYIbTYPhI JIMYHOCTH, €€ 001Iel 1 GYHKIIMOHATLHON TPaMOTHOCTH; 2) BHOCHUT BKJIAJ] B
(bopMHpOBaHKE MBIIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX CAMOCTOATEIBHOM
y4eOHOM JAESITEeTbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIEA0BATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak
B IIOBCEJHEBHOM JKU3HU, TaK U B MPO(ECCHOHANBHON NESATETBHOCTH; 3) 3HAKOMHT CO CHEIM(UKOI
HAy4YHOTO MBIIUIEHHS], 3aKJIaJbIBAET OCHOBBI 1IEIOCTHOTO B3IJIAa HA €IUHCTBO IPUPOJIbI U YEIOBEKA,
ABIISICTCS OTBETCTBEHHBIM 3TAalloOM B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH MOJPOCTKOB;
4) cmocobcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
NPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIaJl B 9KOJIOIMYECKOE 00pa30BaHHE IIKOJIHHUKOB.

Haspannble HampaBiieHuss B OOyYe€HHMM XUMHUHU OOecledyuBaloTCs crneuuukoi coiepx aHus
MpeIMeTa, KOTOPBI SIBISIETCS MeAarorndecky alaiTUPOBAHHBIM OTPaXEHHEM 0a30BOW HAYKU XUMHUU
Ha ONPEAECIEHHOM dTarne €€ pa3BUTHS.



Kypc XuMuUHM OCHOBHOW WIKOJIBI OpPUEHTHPOBAH HA OCBOCHHE OOYYaIOIIMMHUCS OCHOB
HEOPraHUYECKOW XUMHUU W HEKOTOPHIX TOHITUH M CBEJCHUN 00 OTACIBHBIX 00BEKTaX OpPraHuYECKON
XUMUHU.

Crpyktypa coaepkaHusi npeamera chopMmupoBaHa Ha OCHOBE CHCTEMHOrO TOJXOJa K €ro
n3yuyenuto. CopepkaHue CKJIaJAbIBACTCS U3 CUCTEMbI MOHSATUNA O XUMHUYECKOM 3JIEMEHTE U BEIECTBE U
CUCTeMbl TOHATUA O XUMHYecKOil peakuuu. OOGe 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHBI I10
MIPUHIUITY [TOCJIEI0BATEILHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEJCTABICHUN Pa3HOTO
YPOBHS:  aTOMHO-MOJIEKYJISIDHOTO  y4Y€HUs KaK OCHOBBI BCEr0  €CTECTBO3HAHMS, YpPOBHSA
ITepuonnueckoro 3akoHa [I. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMUMHUH, YYEHHsI O CTPOCHHUH aTOMa
U XUMUYECKOW CBSI3U, MPEACTABICHUN 00 AJIEKTPOIUTHYECKON IHCCOLMALMY BEIIECTB B PacTBOpax.
Teopernueckue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TOJYUYEHHBIX U OCMBICICHHBIX
(GakToOB, pPa3BUBAIOTCA IIOCIIEOBATEILHO OT OJHOTO YPOBHS K JPYrOMY, BBINOJHAS (PYHKIHUU
OOBSICHEHUS U IPOTHO3UPOBAHMSI CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO MPUMEHEHUS 1
MOJIyYEHUS U3Yy4aeMbIX BEILIECTB.

Takas opraHm3ammsi  COIEpKaHUS Kypca  CHOCOOCTBYET  MPEACTABICHUI0  XUMHUYECKOU
COCTABJISIIOLIEH HAyyHOM KApTUHBI MHpa B JIOTUKE €€ CHUCTEeMHOM NpupoAsl. TeM cambiM
obOecrieunBaeTCss BO3MOXKHOCTh ()OPMHUPOBAHHSI y OOYyYAIONIMXCS IICHHOCTHOTO OTHOIICHUS K
Hay4HOMY 3HAHMIO U METOJIaM I03HaHUs B HayKe. BaKHO Takke 3aMETUTh, YTO OCBOCHHE COJAEPIKAHUS
Kypca MPOUCXOAUT C MPHUBJICUCHUEM 3HAHUI U3 paHee M3YyYEHHBIX KypcoB: «OKpYXKaIOMUU MHUD,
«buonorus. 5—7 knacce» u «dusmuka. 7 Kiaccey.

HEJIN U3YYEHUA YYEBHOI'O ITPEJIMETA «XWUMUS»

K HampaBieHHIO NEpBOCTENEHHON 3HAYMMOCTU IPH peanu3aluu 00pa30BaTeNIbHBIX (DyHKIMHA
npeaMera «XuMHs» TPAAUIUOHHO OTHOCAT (pOpMHUpOBaHUE 3HAHWN OCHOB XMMHUYECKOH HAYyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKOH IeATENIbHOCTU 4YeJIOBEKa UM KaK OJHOIo W3
KOMIIOHEHTOB MHPOBOM KyJIbTYpHL. 3ajada mpeaMeTa COCTOMT B (POPMHUPOBAHUHM CHCTEMBI
XUMHAYECKUX 3HaHUM — BaXKHEWIMX (DaKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKHUX IOJIOKEHHH,
TOCTYITHBIX 0000IIEeHN T MUPOBO33PEHUYECKOTO XapaKTepa, sI3bIKa HAYKH, 3HAHUN O HayYHBIX METOAAX
M3yYeHHs] BEIECTB M XHMMHYECKHUX peakluil, a Takxke B (OPMUPOBAHMM U DPa3BUTHHU YMEHUH U
CIIOCOOOB JIESATEIFHOCTH, CBSI3aHHBIX C IJITAHUPOBAaHUEM, HAOIOICHHEM U MTPOBEACHUEM XUMUYECKOTO
HKCIEPUMEHTa, COOJIIOJIEHUEM MpaBWJl O€30MacHOro OOpallleHHs] C BEIIeCTBAaMHM B IOBCEJHEBHOMN
KHU3HH.

Hapsiny ¢ 3TuM 1ienu u3ydeHus npeaMera B IporpaMMe YTOUHEHbI M CKOPPEKTUPOBAHbI C YUETOM
HOBBIX IIPUOPUTETOB B CHUCTEME OCHOBHOIro o0miero odpazoBanus. CerogHss B 00pa3oBaHUU 0CO0O
3HaYMMOH TpHU3HAETCS HANpaBIEHHOCTh OOYYEeHUS Ha pa3BUTHE W CAMOPA3BUTHE JIMYHOCTH,
(dbopMupoBaHUEe €€ MHTEIJIEKTa U 001Iel KynbTypbl. O0yueHHe YMEHHUIO YUUThCS U MPOJIOJIKATh CBOE
00pa3oBaHNE CaMOCTOSATEIBHO CTAHOBUTCS OJHOM M3 BaKHEUIINX (PYHKLIMH YUeOHBIX TPEIMETOB.

B cBsI3M ¢ 3THM ITpH M3YYEHHUH MPEIMETa B OCHOBHOW IIKOJIE IOMUHUPYIOIIEe 3HAaUeHUE PHOOpeH
TaKue 1eJH, KaK:

(dbopMHIpOBaHNE HHTEILICKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM0OOOPa30BaHUIo,

COTPYAHUYECTBY, CAMOCTOATEIILHOMY NPUHATUIO PEILICHHH, CIIOCOOHON alanTUPOBATHCS K OBICTPO

MEHSIFOIIUMCSI YCITOBHSIM KH3HH,

HalpaBJIEHHOCTh O0YYEHHUsI Ha CUCTEMAaTHUECKOE MPUOOIIEHNE YUAITMXCS K CAMOCTOSTEIbHON

MI03HABATENBHON JIESITeTbHOCTH, HAYIHBIM METOAAM MO3HAHUS, POPMHUPYIOITIM MOTHBAITUIO

pa3BUTHE CIIOCOOHOCTEH K XMMUU;

obecreueHne yCIOBHM, CIIOCOOCTBYIOIIMX MPHUOOPETEHNIO 00yUJaIOIIUMICS OTBITa Pa3HOOOpa3HON

JeSITeIbHOCTH, IO3HAHUS U CAMOIIO3HAHUS, KIIFOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUH ),

UMEOINX YHUBEPCATHHOE 3HAUCHHE TSl PA3ITUYHBIX BHJIOB JIEATEIHLHOCTH,

dbopmHpoBaHrEe YMEHUN OOBSICHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIEr0 MUpa Ha OCHOBAHUHU

3HAHWM U OIBITA, TOJIyYCHHBIX IPU U3YUYCHUH XUMUHY;

¢dopmupoBaHue y 00yJaromuxcs T'yMaHUCTHUYECKUX OTHOIICHUH, TOHUMaHHSI IEHHOCTH

XUMHUYECKHUX 3HAaHUH AJIs1 BBIPAOOTKH HKOJIOTHUECKH 11eTIeCO00Pa3HOro MOBEIEHUS B OBITY U

TPYAOBOU AEATEIBHOCTH B IIEIISIX COXPAHEHHSI CBOETO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON CPEIbl;



pa3BUTHE MOTHUBALIUU K 00YUYEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOEHHUS 00II[€UETIOBEUECKHUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY mpoduiis u
HATPABIEHHOCTHU JAIbHEHIIIETO 00YICHHUS.

MECTO YYEBHOI'O [IPEJIMETA «X1MU» B YUEBHOM IIJIAHE

B cucreme oOmero oOpa3oBaHus «XUMHUS» MpPU3HAHA O0S3aTCIBHBIM YyUE€OHBIM IPEIMETOM,
KOTOPBI BXOJUT B COCTaB IPeIMETHONU 001acTH «ECTeCTBEHHO-HAYUHbIE IPEAMETHI).

Y4eOHbIM TUTAaHOM Ha €€ M3ydeHue OTBeleHO 136 ydeOHBIX 4acoB — IO 2 4. B HeAelo B 8 U 9
KJlaccax COOTBETCTBEHHO.

COJEPXAHHUE YUEBHOI'O ITPEAMETA

8 KVIACC

IlepBoHaya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Ponp XvmuM B KM3HM 4enoBeka. Tena u BemiecTtBa. PU3MYECKUE CBOMCTBA
BellleCcTB. ArperaTHoe cocTosiHue BemiecTB. [loHATHE O MeTOgax MO3HAHHUS B XUMUU. XUMHUS B
cucreMme Hayk. Uucrtole BemecTBa U cMecu. CriocoObl pa3iesieHus CMecei.

ATOMBI M MOJIEKYJbl. XUMUYECKUE 3eMeHThl. CHMBOJBI XMUMHUYECKUX 3JeMeHTOB. IIpocteie u
CJIO’KHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuyeckas opmyna. BareHTHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BeulectB. OTHocuTenbHass aToMHasg Mmacca. OTHOCUTENbHas MOJEKyJsipHas Macca. MaccoBast 10
XUMHUYECKOTO JIEMEHTA B COCIMHEHHH.

®uznyeckue U XUMHUYECKHUE SIBICHUSA. XUMHUYECKash peakius U €€ MpU3HAKU. 3aKOH COXpaHEHUs
Macchl BellecTB. XUMHUYeckue ypaBHeHHs. Kiaccudukanus XUMHUYECKUX peakuuid (COeAMHEHUs,
pa3oKeHus, 3aMeleHus1, 0OOMEHA).

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW IMOCYIOW, C MpaBWiaMd paboOThl B
nabopaTopur U TpuEéMaMu OOpaleHus ¢ J1abopaTOpHBIM OOOPYIOBAHMEM; H3YYCHHE U ONHUCAHUE
¢u3nyeckux CBOICTB 00pa3llOB HEOPraHWYECKHX BEIECTB; HAOMIOJeHHE (QU3MUecKuX (TUIaBIEHUE
BOCKa, TasHUE JIbJla, paCTUpaHUE caxapa B CTyNKEe, KUIEHUE W KOHJEHCAIUS BOJbI) U XUMHYECKHX
(ropeHue cBeud, MPOKAJUBAHUE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBUE MEJa C KHUCIOTOMN) SIBICHUH,
HaOJIOJICHUE U OINKCaHUE TPU3HAKOB NPOTEKAHUS XUMHUYECKHX peaklUMui (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTHI C XJOpUAOM Oapus, pasznoxenue ruapokcuna menu(ll) mpm
HarpeBaHuu, B3auMoielicTBUE xene3a ¢ pactBopoM conu Menu(1l)); nzydyenue cnoco6oB pazaeneHus
cMmecedl (C TMOMOUIbI0 MarHura, (UIBTpOBaHUE, BBbIMApUBAHUE, TUCTUIUIALMUS, Xpomarorpadus),
MIPOBEJICHUE OYMCTKU MOBAPEHHOW COJIM; HAOJIIO/IEHUE U ONMCAHUE PE3yNIbTATOB MPOBEACHUS OIIbITA,
WJUTIOCTPUPYIOIIET0 3aKOH COXPAHEHUs MAaCChl; CO3/IaHNe MOJIeNIel MOJIEKYI (I1apOCTEeP KHEBBIX).

BaxHelinue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmecs rasoB. CocrtaB Bo3gyxa. Kuciaoponl — 3JeMEHT U NpPOCTOE BELIECTBO.
Haxoxpaenue xuciopoga B mpupone, (pusmyeckue M XUMUYECKHE CBOMCTBA (peakUuu TOpPEHust).
Oxcunpl. Ilpumenenune kucnopona. CrnocoObl TOMy4eHHS KHUCIopoja B JjabopaTopuu U
npoMeblnieHHocTH. KpyroBopor kuciopona B mpupoae. O30H — amoTponHas MoJuduKanus
KHCIIOpO/1a.

TenoBoit 3 PexT XuMHUIeckol peakuu, TePMOXUMUYECKIE YPABHEHHUSI, K30~ U SHAOTEPMUYECKHE
peakiuu. TomiauBO: Yroib M MeTaH. 3arpsi3HEHHE BO3JlyXa, YCWJIEHHWE MapHUKOBOro 3(dexTa,
pa3pylieHre 030HOBOIO CIIOSI.

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxoskaeHue Bomopojia B MpHUpoae, (PpU3HUECKUE U
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CTIOCOObI MoTydeHus. KucioTs! u comu.

KomunuectBo BemectBa. Monb. MomnsipHas Macca. 3akoH ABoraapo. MousspHbiii 00BEM Ta30B.
PacuéTrel mo XuMUYECKUM YpaBHEHHUSIM.

®dusnueckue cBoKcTBa BOAbL. Boma xak pactBopurenb. PacTBopsl. HachlllieHHbIE 1 HEHACHIILIEHHbIE
pactBopbl. PacTBopuMOCTh BeliecTB B Bojae. MaccoBas 10Jisi BEUIECTBAa B PAacTBOpE. XHUMHUYECKHUE
cBoiicTBa BoAbl. OcHOBaHMS. Poib pacTBOpPOB B MPUPOJE U B KU3HU udenoBeka. KpyroBopoT Bonbl B
pupoje. 3arpsi3HeHNE NMPUPOIHBIX BOJA. OXpaHa U OYMCTKA IPUPOAHBIX BOJI.



Knaccugpukamuss ~ Heopranmueckux  coenguHeHuid.  Okcuasl.  Kiaccudukanms — OKCHIOB:
cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) M HecoseoOpasyronme. Homenkiarypa
OKCHJIOB (MEXIyHapoaHas M TpuBUanbHas1). dusnyeckne M XUMHUUYECKHE CBOWCTBA OKCHJIOB.
[TonyyeHnue okcuaoB.

OcHoBanwms. Knaccudukaius ocHOBaHUWI: MENOYM U HEPACTBOPUMEBIC OCHOBaHUs. HomeHkiaTypa
OCHOBaHUM (MeXAyHapoJHasi W TpuBUaibHas). Duznueckue W XUMHUYECKHUE CBOMCTBA OCHOBAHUU.
[Tonydyenue ocHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa KUCIOT (MEXIyHApoIHas M TPHUBHAIIbHAs).
DuU3NYECKUE U XUMUYECKUE CBOMCTBA KUCIOT. Psanx aktuBHOCTH MeTaiioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Conu. Homenknarypa coiieii (MexayHapojaHas W TpuBUaibHas). DU3MUECKHE U XUMHUYECKUE
cBoiicTBa coseil. [Tonyuenue coieil.

['eHeTnyeckas CBsI3b MEXAY KJIacCaMU HEOPTraHUUECKHUX COECAUHEHUMN.

XUMHUYECKUN HKCIIEPUMEHT: KAayeCTBEHHOE OIPEACIICHUE COACPKAHUS KHUCIOPOJa B BO3IYXE;
nojlydyeHue, coOupaHue, pacrno3HaBaHWE M HU3YyYEHHE CBOWCTB KHCIOpOZa; HabOIromeHue
B3aUMOJICHCTBUSL BEILIECTB C KHUCIOPOAOM M YCJIOBHS BO3HHUKHOBEHHS M TPEKPALICHUS TOPEHHS
(moxapa); 03HAKOMIICHHE C 00pa3llaMH OKCHUIOB M OINHMCAHHE WX CBOWCTB; IOJIyYCHHE, COOMpaHUE,
pacrno3HaBaHHe M W3Y4YEHHE CBOWCTB BOJOpOJAa (TOpEHUE); B3aMMOICHCTBHE BOIOPOAA C OKCHUAOM
meau(Il) (BO3MOKHO HWCIIOJI30BAaHWE BHJICOMATEPHAIIOB); HAOMIOJCHHE OOpa3IOB  BEIICCTB
KOJMYECTBOM | MONb; HCCleqOoBaHHEe OCOOEHHOCTEH pACTBOPEHMsI BEIIECTB C  Pa3IMYHOU
pacTBOPUMOCTBIO; MPUTOTOBIEHUE PACTBOPOB C OINPEIEIEHHOM MAaCcCOBOW JI0JEH PaCTBOPEHHOTO
BEIIECTBA; B3aMMOJICHCTBIE BOJABI C METAJUIaMU (HATPUEM U KaybliieM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB); OIpPEJEICHUE PACTBOPOB KHUCIOT U IIEJOYEHd C IIOMOUIbI0 HHAMKATOPOB;
uccienoBaHre 00pa3loB HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIAcCOB; HAOIIOJEHHE W3MEHEHUs
OKpPaCKH MHJIMKATOPOB B PACTBOPAX KUCJIOT U IIeJIouel; u3ydyenue B3aumozeiictaus okeua meau(ll) c
pacTBOPOM CEpPHOM KHUCIOTBI, KHUCIOT C METaUlaMH, pEeakUuid HeUTpalu3aluuu; [OJy4YEeHUE
HEpACTBOPUMBIX OCHOBAHHUI, BBITECHEHHE OJIHOTO METajula JIPYrUM U3 pacTBOpa COJIM; pEIICHHE
9KCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «BaykHelne Ki1acCchl HEOPraHMYECKUX COCTUHEHUID.

Iepuonuveckuii 3akon u Ilepumoaumveckas cucrema xumuuyeckux Ijemenros JI. U.
Menpeaeesa. Crtpoenne aTroMoB. XuMH4YecKasi CBs3b. OKHCIMTEJbHO-BOCCTAHOBHTEJIbHBIE
peakuuu

[TepBble MOMBITKM KiIacCU(UKAUM XUMHUYECKUX 3JeMeHTOB. IloHATHE o rpynmax CXOJIHBIX
AJIEMEHTOB (ILEJOYHbIE U IE€JI0YHO3EMENbHbIE METaJlIbl, TaJIOT€Hbl, NHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCU/IbI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepumonnueckass cucrema xumudeckux snemeHToB JI. 1. Menneneesa.
KopoTtkonepruonnas u JuimHHonepuoaHas ¢popmsl Ilepuoanueckoil cuCTeMbl XUMHUECKUX HJIEMEHTOB
. W. MenneneeBa. Ilepuonsl n rpynnbl. DU3MYECKH CMBICI MOPSAKOBOIO HOMEpPa, HOMEPOB
IepHoJa U rpyNIbl DJIEMEHTA.

Crpoenne aromoB. CocrtaB aTromHbIX snep. M3oromsl. OnekTpoHbl. CTpOE€HHME 3IEKTPOHHBIX
00oJ049eKk aToMoB TnepBbIX 20 XuMudeckux snneMeHToB [leproanueckoii cucrems . . Menneneena.
XapakTepucThKa XUMHUYECKOTO 3JIEMEHTa 1O ero mnojoxeHutro B [lepmoamueckoit cucreme /JI. U.
Meneneesa.

3aKOHOMEPHOCTH U3MEHEHHUsl pajuyca aTOMOB XUMHYECKHX 3JEMEHTOB, METaUNIMYECKUX H
HEMETAJUIMYECKUX CBOWCTB IO TIpynmaM M nepuoaaMm. 3HadeHue llepuoauueckoro 3akoHa u
[lepnonnueckoil CHCTEMBl XMMHYECKMX JJEMEHTOB JUIA pPa3BUTHS Hayku u npaktuku. [l W.
MenneneeB — y4EHBIN U TPAXKIAHUH.

Xumndeckasi cBsi3b. KoBaneHTHas (MOJSIpHAsT W HEMOJISIPHAS) CBSA3b. DJIEKTPOOTPHIATEIILHOCTD
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp okucneHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoluecchl oOkucieHus Hu
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

XUMUYECKUN  OKCIIEPUMEHT: HW3y4YeHHE OO0pa3loB BEIIECTB METAIJIOB U  HEMETAJIOB;
B3aMMOJICICTBUE T'MAPOKCHAA IIMHKA C PACTBOPAMU KHCJIOT M IIEJIOYeH; NPOBEACHUE OIIBITOB,
WUTIOCTPUPYIOIINX HPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIuil (TOpeHHe, peakiuu
pa3IoKeHusl, COEAUHEHNUS).



Me:xnpeamerHblie CBA3H

Peanuzanus MeXNpeAMETHBIX CBA3€M NMpU U3yuYeHUH XMMUU B 8 Kjlacce OCYLIECTBIIETCS dYepes
HUCIIOJIB30BaHUC KaK O6H_[I/IX CCTCCTBCHHO-HAaYUHBIX HOHSITPIﬁ, Tak H HOHSITPIﬁ, ABJIAOIIUXCA
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OO01mue ecTecTBEHHO-HAYYHBIC TTOHITHS: HAyYHBIA ()aKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAIU3, CUHTE3,
KJaccupuKaus, NepuonYHOCTh, HAOIIOACHHE, SKCIIEPUMEHT, MOICTUPOBAaHNE, U3MEPEHUE, MOIEIb,
SIBJICHHE.

®uznka: Matepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUI, U30TOMbI, PaAHOAKTUBHOCTD,
MOJIEKYJIa, JEKTPUYECKHI 3apsjl, BEIIECTBO, TEJO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBA, ras,
¢bu3nyecKkre BeIMYMHBI, €AMHULIBI U3MEPEHHUS, KOCMOC, IJIaHEeThl, 3B€3/1b1, CoJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MHHEpaNbl, TOPHbIE IOPOABI, IMOJIE3HbIE HCKOMAeMbIe,
TOILJINBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKusi

ITlepuognuecknii 3axkoH. llepmonmueckas cucrema xumudeckux snemeHToB /[l M. Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, Kalus, KaJIbLIUd W HMX COCIUHEHUH B COOTBETCTBUU C TIIOJOXKEHUEM DJJIEMEHTOB B
IIepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BeniecTBa: BUABI XUMHYECKOM CBSI3U. THUIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT THIIA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccugukanus u HOMEHKIATypa HEOPraHWYECKHX BeUIeCTB (MEXIyHapOoAHas M TPUBUAJIbHAS).
XUMHUYECKHE CBOMCTBA BELIECTB, OTHOCSIIUXCS K Pa3IMYHbIM KJlIacCaM HEOPraHMUYECKUX COEIMHEHU,
TEHETUYECKAs CBSA3b HEOPraHUYECKUX BELIECTB.

Knaccupukamuss XUMHUECKHUX pEAaKIMHd IO pa3IUYHBIM NpU3HAKaM (110 YHUCIYy W COCTaBy
Y4YacTBYIOIIMX B pEaKIMM BEIIECTB, 10 TEIUIOBOMY 3((eKTy, 0 U3MEHEHHIO CTETeHEeH OKUCIEHUS
XUMHUYECKHUX 3JIEMEHTOB, MO0 OOpPaTHUMOCTH, IO YYacTHIO KaTanu3aTtopa). JK30- U 3HIOTEPMHUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHHUS.

[TonsiTue 0 ckopocTu XUMHUEcKol peakiuu. [lonsaTue 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. I[loHATHE 0 TOMOTE€HHBIX U I€TEPOreHHBIX peakiusaX. [[oHATHE 0 XUMUYECKOM pPaBHOBECHUHU.
@DaxTOopHl, BAUSIOLINE HA CKOPOCTh XUMUYECKON PEaKIIUU U MOJI0KEHUE XUMHUECKOTO PaBHOBECHSI.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxkuuuy, ANEKTPOHHBIN OanaHc OKHUCIIMTEIBHO-
BOCCTaHOBUTENBbHON peakuuu. CocTaBieHHE YpaBHEHUI OKUCINTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUM
C UCIIOJIb30BaHUEM METO/1a 3JICKTPOHHOI 0 OaaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEEKTPOJIUTHl. KaTHOHBI, aHUOHBI.
MexaHu3mM JAHMcCOLMAllMM  BEIIECTB C PA3IMYHBIMA BHJAMU XMMHUYECKOM CBs3H. CrTeneHb
nucconuanui. CHibHbIE U ci1a0ble 3JeKTPOIUTHI.

Peakuiuu moHHOro oOMeHa. YCIIOBUS NPOTEKaHMS pEAKIMA HOHHOTO OOMEHa, TIOJHbIE H
COKpallléHHbIE WOHHBIE YypaBHEHUs peakuuil. CBOICTBAa KHCIOT, OCHOBAaHMW W COJIEH B CBETE
MPEJCTaBICHUNA 00 NMEKTPOIUTHYECKOI qucconnanuu. KauecTBeHHbIE peakiuy Ha HOHBI. [loHsATHE O
TUAPOJIN3E COJIEH.

XVWMUYECKUN  DKCIIEPUMEHT: O3HAKOMIIEHHME C  MOJEISMHU  KPHUCTANIMYECKUX  PEIIETOK
HEOpPraHMYECKHUX BEUIECTB — METa/VIOB W HeMeTaioB (TpapuTra M anmasa), CIOKHBIX BEIIECTB
(X7mopuaa HaTpusl); UCCIEIOBAaHUE 3aBUCUMOCTU CKOPOCTH XHMHYECKOW pEaKUUU OT BO3JAEHUCTBUS
pa3aMyYHbIX (AKTOpPOB; HCCIENOBAaHHE DJIEKTPOINPOBOJHOCTH PACTBOPOB BELIECTB, Ipolecca
JMCCOLMAIUK KUCIIOT, IIeJ04Yel U colieil (BO3MOXKHO HCIOIb30BaHKE BUAEOMATEPHUAJIOB); TPOBEICHUE
OTIBITOB, WIUTIOCTPUPYIOMIMX MPU3HAKU NMPOTEKaHMs peakuii HOHHOro oOMeHa (0O0pa3oBaHHeE OcajiKa,
BbIJICJICHUE Ta3a, 0oOpa3oBaHME BOJbI); OIBITOB, WJUIIOCTPUPYIOUIMX TMPUMEPHl OKUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX pPEAaKUMH (TOpEeHue, peaklUM pas3oXKEeHHUs, COCIUHEHHUs); pPACHO3HABAHUE
HEOPraHMYECKUX BEIIECTB C IOMOIIBIO KAUECTBEHHBIX PpEaKUMW Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTauibl 1 MX cOeJUHEHHSA



OOmast xapakTepucThka ragoreHoB. OcCOOEHHOCTH CTPOCHHsSI aTOMOB, XapaKTepHbIE CTENCHH
okucienusa. CtpoeHue U (QuU3MUECKHEe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XHMHYECKUE
CBOWCTBAa Ha TmpuMepe XJopa (B3aUMOACWUCTBHE C MeETallaMH, HEMETaJUIaMU, MIEJI0YaMH).
Xnoposogopon. CossiHas KHCIIOTa, XUMHUECKHUE CBOICTBA, MOJy4eHHe, TpUMeHeHue. JlelicTBue ximopa
U XJIOPOBOJIOPO/1a HA OPTaHM3M uelloBeKa. BaykHelnme XJ10pyuibl U UX HaX0XACHUE B IPUPOJE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIC
CTEIIEHU OKUCJICHMUS.

Crpoenue u (usnueckue CBOMCTBA MPOCTBHIX BEIIECTB — KHUCIOPOAA U Cepbl. AJIOTPOIMHbBIE
Moau(UKAMK  KHCIIOpoJa © cepbl. XHMHYECKHE CBoiicTBa cepbl. CepoBOIOpPON, CTPOCHHUE,
¢dbusznueckue M XUMHUYECKHE CBoOilcTBa. OKCHUIBI Cepbl KaK MPEICTAaBUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucnora, pusnyeckre ¥ XMMUYECKHE CBOKWCTBA (00IIMe KaK MPEICTaBUTENS Kiacca KHCIOT
cnenuduueckre). XUMUYECKUE PEaKIUy, JIeKalllue B OCHOBE MPOMBILIUIEHHOTO CIOco0a MOTydyeHust
cepHoii kucnoThl. [Ipumenenue. Conu cepHOW KHUCIOTHI, KAUECTBEHHAs pPEaKkUs Ha CyiIb(aT-HoH.
Haxoxnaenue cepsl u e€ coequHeHUIl B mpupoze. XUMHUECKOE 3arpsi3HEHUE OKpPYXKarolleld cpeibl
COCAMHEHUSIMH Ccepbl (KUCIOTHBIE MOKIU, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
MpeI0TBPALLECHUS.

OO6mias xapakTepucThka 31eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEpHbIC
CTETIeHH OKUCJICHHUS.

A30T, pacrpocTpaHeHHE B TpUpoje, U3NYECKHe M XMMHUYECKHe CBoicTBa. KpyroBopoT as3ora B
npupoae. AMMuak, ero (u3HuUecKue W XMMHUYECKHE CBOMCTBa, MoyydeHue u mnpumenenue. Conu
aMMOHMSI, UX (pu3nyeckre M XMMUYECKHE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha WOHBI
aMMOHHUA. A30THas KucCJOTa, €€ MoiydeHue, (PU3NYECKUe U XHUMUYECKHEe CBOHCTBa (0OIIMe Kak
MPEJCTaBUTEINS Kilacca KUCIOT U crnenupudeckne). Vcnoiap3oBaHne HUTPATOB M COJIEH aMMOHHUS B
KauecTBE MHUHEPAIbHBIX YIOOpEeHM. XUMUYECKOE 3arpsi3HEHUE OKPYKaIOIIel Cpebl COSAMHEHUIMU
a30Ta (KUCIIOTHBIE TOK/H, 3arpsi3HEHUE BO3AyXa, IOUBBI U BOJOEMOB).

®ocdop, amnorponnsie Mogudpukanuu docdopa, pusndeckune u xumuyeckue cporcTBa. Oxcun
dbochopa(V) u dochopnas xucinora, (Quanyeckue U XUMHYECKHE CBOWMCTBA, IMOJYYECHUE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIbHBIX yI0OPEHUH.

OO6mas xapaktepuctuka 31emMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbBIS
CTENEHHU OKUCIICHUS.

VYrnepon, amioTponHble MOAU(PHUKALMHY, paCIPOCTPAaHEHUE B IPUPOJIE, PU3NUECKUE U XUMUYECKUE
cBoiicTBa. AzncopOuus. KpyroBopor yriepona B mpupoge. Okcuabl yriepojaa, ux (undeckue u
XUMHAYECKHE CBOWCTBA, JCHCTBUE Ha JKUBBIE OPTaHU3MBI, TIOJYYCHHE U MMPUMEHEHHE. JKOJIOTUIECKHE
npobaemMbl, CBA3aHHbIE ¢ okcuaoMm yraepona(IV); rumoresza rino6ambHOrO MOTEIUIEHUS KIMMATa;
MApHUKOBBIA AP QeKT. YTroiapHas KHUCIOTa W €€ COoNM, WX (U3NYECKHe M XHMHUYECKHE CBOWCTBA,
noyiyueHue u npuMeHeHune. KauecTBeHHasi peakius Ha KapOoHaT-HOHBL. Mcnonp3oBanue kapOoHATOB
B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKHUX BEIIECTBaX KaK O COSAMHEHMX yriiepoja (MeTaH,
3TaH, TUJIEH, alleTUJIEH, 3TAHOJ, TJIMIEPUH, YKCYCHas KUCIOTa). FIX cocTaB U XUMUYECKOE CTPOCHUE.
[TonsiTHie 0 OMOJOTMYECKH Ba)KHBIX BEIIECTBAX: JKHpaX, OelKax, yrieBoJaX — M UX POJH B JKU3HU
yenoBeka. MarepuaibHOE eIMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COeIMHEHUM.

KpemHuii, ero ¢usndyeckue M XMMHUYECKHE CBOMCTBA, MOJydyeHUE M npuMmeHeHue. CoeluHeHUs
KpemMHusi B mpupoae. OOmue mnpencraBieHus o0 okcunae kpeMHusaA(IV) m kpemHueBoil kuciore.
Cunukatel, UX HCIOJB30BaHUE B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH. BakHeline cTpouTeabHbIe
MaTepuasbl: KepamHKa, CTeKJo, IleMeHT, OeToH, xene300eToH. IIpoGiembl Ge3zomacHOro
UCMOJIb30BAHUS CTPOUTENBHBIX MaTEPUAIIOB B IOBCETHEBHOMN JKHU3HU.

XVUMUYECKUN SKCIEPUMEHT: H3ydyeHue OOpa3Il0B HEOPraHMYECKHX BEIIECTB, CBOICTB COJISIHON
KHCIIOTHI; TPOBEACHHE KAaYeCTBEHHBIX PEAKIUi Ha XJIOPUI-UOHBI U HAONIOJIEHUE TMPU3HAKOB UX
MPOTEKAHMS;, ONBITH, OTpaXKaromme (U3NYECKHe W XUMHUYECKHE CBOWCTBA TaJIOTEHOB H WX
COeMHEHUH (BO3MOXKHO HCIOJIB30BAHME BUIACOMATEPHAJIOB); O3HAKOMJICHHE ¢ 00pa3liaMu XJIOPUIOB
(ramoreHu10B); O3HAKOMJICHHWE C O0Opa3liaMH cepbl U €€ COCAMHCHHUSMHU (BO3MOXHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB);  HaOMoAeHWe  mpouecca  oOyrJMBaHUS — caxapa  HOJ  JeicTBHEM
KOHIICHTPUPOBAaHHOW CEPHOW KHCIIOTHI, HM3Y4YCHHE XWMHUUYECKHX CBOWCTB pa30aBJICHHOW CEpHOU
KHUCJIOTHI, TPOBEICHHE KAayeCTBEHHOW peakuuu Ha cyabpaT-uoH M HaONIOJeHHE NpHU3HaKa e&



NPOTEKaHMs; O3HAKOMJICHHE C (PU3MUYECKUMH CBOMCTBaMH a3oTa, (ochopa W UX COEIUHEHUIH
(BO3MOXHO HCIIOJIB30BAHUE BHJICOMATEPUAIOB), oOpasmamMu a30THBIX U (OCHOPHBIX YyIO0OpEHUIA;
moJiydeHue, cooupaHue, pacro3HaBaHWE U M3yUYeHHE CBOMCTB aMMHaKa; MPOBEICHUE KaueCTBEHHBIX
peakuuii Ha UOH aMMOHMS U (hocdaT-HOH U U3ydyeHUE MPU3HAKOB UX MPOTEKaHUs, B3aUMO/ICIICTBHE
KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI C MEAb0 (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPHUAIIOB);
M3Y4YeHHE MOJeNell KPUCTAJUIMUECKUX pelEToK anMmasa, rpadura, ¢yisepeHa; 03HAKOMIICHHE C
MPOIIECCOM  aJIcCOPOLMU  PAcTBOPEHHBIX BEIIECTB AKTHBHUPOBAHHBIM YIIEM M yCTPOMCTBOM
MPOTUBOra3a; MOJydeHUEe, COOMpaHHe, paclo3HaBaHHE M H3YYEHHE CBOWMCTB YIJIEKHCIOrO Tas3a;
MPOBEJICHUE KAUECTBEHHBIX peakluii Ha KapOOHAT- W CHUIUKAT-UOHBI W U3YYCHUE MPU3HAKOB HX
MIPOTEKAaHUs; O3HAKOMJICHHE C  MPOAYKIMEH  CHWIMKAaTHOM  MPOMBILUIEHHOCTH;  PEIICHUE
SKCIEPUMEHTAJIBHBIX 337a4 N0 TeMe «BaxkHeNIne HEMETaJUIbl U UX COSIUHEHUS.

MeTa/libl M MX COCAUHEHUS

OO0mias xapakTepUCTUKA XMMHYECKUX AJIIEMEHTOB — METAJUIOB HAa OCHOBAaHUHU UX IOJOKEHUS B
[lepuonnueckoii cucreMe xumudeckux 3neMeHToB J[. 1. MenneneeBa u crpoenus atomoB. CtpoeHue
MeTaJuIoB. MeTalmnyeckas CBsI3b U METAJUTMYECKasl KPUCTAITMYECKas peiéTka. IIEeKTPOXUMHUECKHUI
psan HampsbkeHUH MeTayuioB. Du3nueckue M XHUMHUYECKHE CBOicTBa MeTayuioB. OOmme crocoOsl
noyrydeHusi MetayyioB. [IoHsATHE O KOPPO3UK METAIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHl UX OT KOPPO3UH.
Crnagsl (CTalb, 4YyT'yH, JIOPATIOMUHUMN, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[Ilenounble MeTayibl: NoJIOKEeHHE B Ilepuommueckoid cucTteMe XUMHYECKUX 3yemeHToB [ .
MeneneeBa; CTpoeHUE X aTOMOB; HAaXO0XJE€HHUE B mpupojae. Ouznyueckre U XUMHUYECKHE CBOWCTBA
(Ha mpumepe HaTpust U Kaius). OKCUIBI U TUAPOKCUIBI HaTpus U Kanus. [I[puMeHeHHe MIeT0YHbIX
METAJUIOB U UX COEIMHEHUM.

[IlenoyHo3eMENbHBIE METAJUIBI MarHuii W KajuplMil: monoxkeHue B [lepuonnueckon cucreme
xumuyeckux snemeHtoB J[. M. MengeneeBa; CTpO€HHE HX aTOMOB; HaXOXIEHUE B IPUPOJIE.
dusnueckrue U XMMUYECKHUE CBOMCTBA MarHus M Kayiblus. BaxkHeimue coequHeHus: Kanblus (OKCHUI,
TUAPOKCH, con). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepuognueckoit cucreme xummuueckux siemeHtoB /. 1. Menneneesa;
CTPOCHHUE aTOMa; HaxoXJeHue B npupoae. Pu3NUecKue U XHMHYECKHE CBOICTBA AITIOMUHMSL.
AMpoTepHbIe CBONCTBA OKCHJIA U THIPOKCH]IA AIFOMUHHUSL.

Kene3zo: monoxenune B Ilepmommueckoin cucreme xumudeckux snemeHToB /Jl. M. Menneneesa;
CTpPOEHHE aToMa; HaXOXJACHHE B npupoje. Ouznyeckne U XUMUYECKHUE CBOMCTBa kene3a. OKCUIBI,
ruapokcuabl u conu xenesa(ll) u sxeneza(Ill), ux cocras, CBONCTBA U MOTYYECHHE.

XUMHYECKUN DKCMIEPUMEHT: O3HAKOMJIEHHE ¢ 00paslaMu METAJJIOB U CIUJIABOB, UX (U3HUUYECKUMU
CBOMCTBaMM; HW3Y4YEHHE  pPE3ydbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHAA KaJIbLIMS U HATpUsl C BOJION (BO3MOKHO
UCIONIb30BaHUE BHUAEOMATEpUAOB); HCCIEAOBAHHE CBOMCTB KECTKOW BOJBI; Mpollecca TOPEHUs
kKelleza B KUCIOpoJe (BO3MOXHO HCIOJIb30BaHUE BHJIEOMATEPUANIOB); IMPU3HAKOB MPOTEKAaHUS
KAueCTBEHHBIX pPEaKIMii Ha MOHBI (MarHus, KaubllMs, aTtoMuHus, muHKa, xene3a(ll) u xemnesza(Ill),
menu(Il)); HaOmomeHe U ONMMCaHWe TPOIECCOB OKPAITWBAHMS TUTAMEHU WOHAMHU HATPUs, KA U
Kanplusl (BO3MOXHO HCIONB30BaHWE BHUACOMATEPUAIOB); HCCIEAOBaHHE aM(pOTEPHBIX CBOWCTB
TUIPOKCHIA QIIOMHHUS M THAPOKCHIA IWHKA; PEIICHHWE SKCIEPUMEHTAIBHBIX 3aJlad IO TEeMe
«BaxHelme MeTaibl U UX COSAMHEHUS».

XuMHus M OKpYyXKaoLias cpeaa

HoBble matepuansl U TexHoOJoruu. BemiecTBa M Marepuanbl B NOBCEAHEBHOM JKU3HU YEIOBEKA.
Xumusi U 30poBbe. be3ormacHoe MCToab30BaHNE BEIIECTB M XMMHUUYECKHX peakiuid B ObITy. [lepBas
MOMOIIlb MPU XHUMHYECKMX O0XOrax Hu oTpaBieHUsiX. OCHOBBI 53KOJIOTMYECKON TI'PaMOTHOCTH.
XUMHUYECKOE 3arpsi3HEHUE OKPYKArOIIeH cpebl (TTpeaenbHast JOMyCTUMAask KOHIICHTPAIIHsI BEIIECTB —
ITJK). Ponp XuMuu B pelIeHHH SKOJIOTHYECKHUX TPoOIem.

[IpupoaHble HWCTOYHUKH YIJIEBOJAOPONOB (yroiab, NPUPOAHBIA Ta3, HE(PTH), MPOAYKTHI HX
nepepaboTKU, UX POJIb B OBITY U IPOMBIIIJICHHOCTH.

XUMUYECKUN O3KCIEpUMEHT: H3ydeHHe oOpa3loB MaTepualioB (CTEKJIO, CIUIaBbl METaJlIOB,
IIOJINMEPHBIE MaTepUaJIbI).

MexknpeaMeTHbIe CBS3H



Peanuzanus MexnpeaMETHBIX CBS3ed NMPH M3ydYEeHHUH XMMHUHU B 9 Kilacce OCYIIECTBISICTCS dYepe3
UCTIONIb30BAHNE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX TIOHATHI, TaK W MOHATHH, SBIAIOMINXCS
CHCTEMHBIMH Ul  OTHCNBHBIX  NPEIMETOB  €CTECTBEHHO-HAYyYHOTO  LHWKIa.  Peamuzanus
MEKIPEIMETHBIX CBS3EH MPU M3YUYECHUH XUMHH B 9 KiIacce OCYIIECTBISIETCS Yepe3 HCIOIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITUH, TaK U MOHSATHH, SBISIOMIMXCS CUCTEMHBIMH JUIS OTIEIBHBIX
IPEZMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO011e ecTeCTBeHHO-HAyYHbIE MMOHATUS: HayYHBIH (PaKT, TUMOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTE3,
KJIaccHU(pUKaLus, TEPHOANIHOCTh, HAOIIOICHNE, YKCIIEPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, MOJEIb,
SBJICHHUE, TAPHUKOBBIN 3((EKT, TEXHOJIOTUS, MAaTEPUAIIBI.

®dusuka: marepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIWA, W30TOIbI, PaJIiOaKTHBHOCTS,
MOJIEKYJIa, SJEKTPUYECKUN 3apsisl, MPOBOJHHUKH, MOJIYINPOBOIHUKHU, AWUAIEKTPHKH, (POTORIIEMEHT,
BEILIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSIHHME BEIIeCTBA, Tra3, pacTBOp, PpacTBOPHUMOCTS,
KpUCTAJUIMYeCKass pemérka, CIUIaBbl, (PM3WYECKHE BEIMYUHBI, CIUHHIBI M3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b61, ComHIIe.

Buonorusi:  orocunres, npixanwe, Ouocdepa, HSKOCHCTEMa, MHHEpaJbHBIE  yIOOpeHus,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MHUHEpanbl, TOPHbIE IOPOABI, MOJE3HbIE HCKOIIAEMBIE,
TOTLTUBO, BOJTHBIC PECYPCHI.

[TNIAHMPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATDI

N3yuenne xumuu B 8-9 Kilacce HampaBlIeHO Ha JIOCTHXKEHHE OOY4YalOUIMMHCSA JIMYHOCTHBIX,
METaNpPEeIMETHBIX U MIPEIMETHBIX PE3YyJIbTATOB OCBOEHUS yUEOHOI0 IpeIMeETa.

JIMYHOCTHBIE PE3VJIbTATDBI

JlugHOCTHBIEC pe3yNbTaThl OCBOSHHUS MPOrPAMMBI OCHOBHOT'O OOIIEr0o 0Opa3oBaHUsS JOCTHTAIOTCS B
XoJle OOy4eHHMs XMMHHU B €IUHCTBE y4eOHOW M BOCHHUTATENbHOW aeaTenbHocTH OpraHuzaiuu B
COOTBETCTBUHU C TPAJUIMOHHBIMU POCCUHUCKHUMH COIMOKYJIBTYPHBIMH W JTYXOBHO-HPAaBCTBEHHBIMHU
[EHHOCTSMHU, TPUHATHIMA B OOIIECTBE MpaBUJIAMH U HOPMAaMH TIOBEJIEHUS M CIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COIUATM3AIIUN 00YJaIOIUXCSl.

JIM4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

[TaTpuoTryeckoro BOCIUTaHUS

1) LIEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYIbTYpPHOMY, HCTOPHYECKOMY U HAyYHOMY
HacJeAWI0, TMOHUMAHHUS 3HAYCHUS XWMHUYECKOM HAyKd B JKU3HH COBPEMEHHOTO OOIIEecTBa,
CIIOCOOHOCTH BJAJIeTh JOCTOBEpHOW HHQOpMAIME O MEePeNOBBIX AOCTIXKEHUSX M OTKPBITHSIX
MHUPOBOM U OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOWCTBE MUpaA U
oO1ecTBa;

I'paxk1aHCKOro BOCIIUTAHUS

2) mpeAcCTaBIEHUS O COLMATBHBIX HOPMaX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIIICHUHN B KOJIJICKTHUBE,
KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJE3HOH, Y4eOHO-HCCIIeIOBATEIhCKOM,
TBOPUYECKOH U APYTUX BUAAX ACSITEILHOCTH; TOTOBHOCTU K pa3HOOOPa3HON COBMECTHOM JIEATEIHHOCTH
MPU BBHITIOJTHEHWN Y4YeOHBIX, TMO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XUMHUYECKHUX DKCIEPUMEHTOB,
CO3/1aHUU Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHHUIO ¥ B3aMMOIIOMOIIN B TPOIECCE ITOH
y4eOHON JesATeTbHOCTH; TOTOBHOCTH OIICHHBATh CBOE TMOBEACHHE M TOCTYIKH CBOMX TOBAPHUIIEH C
MO3UIIMKM HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

[{lenHOCTH HAYYHOTO MTO3HAHUS

3) MHUPOBO33PEHUYECKHUX MPEACTABICHUI O BEIIECTBE M XMMHUUYECKOW PEaKIMH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJSIOMIUX OCHOBY [IJIi TOHUMAaHUS CYIIHOCTH
HAyYHOW KapTHHBI MHUpPA; NPEICTaBICHUH OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPUPOIBI,
B3aUMOCBS35X YEJIOBEKA C MPUPOTHON CPENO, O PO XMMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENbHBIX MOTHBOB, HAIPABJICHHBIX HA TIOJyYEHHE HOBBIX 3HAHWA TIO XHMHUH,
HEOOXOIUMBIX ISl O0BSICHEHUS HaOII0JaEMBIX MTPOIIECCOB U SIBICHUIA;



5) mno3HaBaTeNnbHOW, MH()OPMAIMOHHOW W YHTATEIbCKOW KYIBTYPHI, B TOM 4YHCIE HaBBIKOB
CaMOCTOATENIbHOW paboThl ¢ Y4YeOHBIMH TEKCTaMH, CIPAaBOYHOW JIUTEPATypOH, JOCTYITHBIMH
TEXHUYECKUMHU CPEJICTBAMU WH(POPMAITMOHHBIX TEXHOJIOTHIA,

6) mHTEpeca K OOYYEHHI0O W TIO3HAHUIO, JIFOOO3HATEIBPHOCTH, TOTOBHOCTH W CIOCOOHOCTH K
caMo00pa30BaHUIO, MPOCKTHOW H WCCIIEOBATEIBCKON JESATEILHOCTH, K OCO3HAHHOMY BBIOOpY
HaIPaBJIECHHOCTH M YPOBHS OOYYCHHS B JAJIbHEHIIICM;

DopMHUPOBAHUS KYJIBTYPHI 310POBbS

7) O0CO3HAHMS LIEHHOCTH >KU3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKU Ha
3JI0POBBI 00pa3 JKU3HH, OCO3HAHMSI TIOCICICTBUN W HENPHUSITHUS BPEIHBIX MPUBBIYCK (YHOTpeOIeHUS
QIKOTOJISl, HApKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIFOACHHUS TIpaBWJI OE30MaCHOCTH IIPHU
o0paleHuy ¢ XMMUYECKIMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

TpynoBoro BocmuTaHus

8) mHTEepeca K MPAKTHYECKOMY M3YUCHHIO TIPOGECCH B Tpy/ia pa3IuIHOrO POJa, YBaXKCHHE K TPYIY
U pe3yibTaTaM TPYIOBOH JEATEIBHOCTH, B TOM YHCJIC Ha OCHOBE NMPUMEHECHHS IPEIMETHBIX 3HAHUUN
10 XMUMHUHU, OCO3HAHHOTO BBIOOPA MHIMBUIyaTbHOU TPACKTOPUU MTPOJOJKCHHSI 00pPa30BaHUsI C YIETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX WHTEPECOB M IOTPEOHOCTEH;
YCHEIHOW TPOPECCHOHATBHON JEATSIIBHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHHH;, TOTOBHOCTH
aJanTUPOBATHCS B IPO(EeCCHOHATILHOM Cpelie;

OKOJIOTHYECKOr0 BOCIIUTAHUS

9) SKOJOrMYecKH IeIecO00pa3HOT0 OTHOIICHMS] K MPHUPOAE KaK HMCTOYHUKY XU3HU Ha 3emiie,
OCHOBE €€ CyYIIEeCTBOBAHMS, MOHMMAaHHUS IIEHHOCTH 3JI0pOBOrO0 M 0Oe€30macHoro olpas3a KU3HH,
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY M MCUXUYECKOMY 370POBbIO, OCO3HAHUS
LIEHHOCTH COOJIIOJICHHST TIpaBUJI O€30MacHOr0 MOBEACHHUS IMpU paboTe ¢ BelIeCTBaMH, a TaKXKe B
CUTYaIUSX, YTPOXKAIOUINX 3I0POBBIO U YKU3HU JIIOJIEH;

10) ciocOOHOCTH TPUMEHSTh 3HAHUWS, IMOJIy4aeMble NMPU W3YYCHHHM XHUMUH, Ui PEIICHUS 3aj1ad,
CBSI3aHHBIX C OKpPY)KaIOIIeW NPUPOAHON Cpeloi, MOBBIMICHHUS YPOBHS SKOJIOTHYECKON KYIbTYPHI,
OCO3HAHUS TJIOOAIBHOTO XapaKTepa AKOJOTUYECKUX MPOOJIeM M IMyTeH MX PEIICHUs MOCPEICTBOM
METOHO0B XUMHUHU,

11) 9SKOJIOTMYECKOTO MBIIUICHUS, YMEHHsS PYKOBOJCTBOBAaTHCI WM B  IIO3HABATEIIHLHOM,
KOMMYHUKATUBHOM U COLIMAJIbHOMN MPAKTHUKE.

METAIIPEIMETHBIE PE3VJIbTATbI

B cocraBe MerampeAMETHBIX pE3yIbTAaTOB  BBIACHSIOT 3HAUMMbIE AN (DOPMHUPOBAHHUS
MHPOBO33pEHUsI OOIIEHAYyYHbIE TOHATUSA (3aKOH, TEOpHWs, MPHUHIMUII, TUMOTe3a, (akT, cucrema,
MPOLIECC, IKCIIEPUMEHT U JIP.), KOTOPhIE UCTIONB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax
Y TIO3BOJISIIOT HAa OCHOBE 3HAHUW M3 ITUX MPEAMETOB (DOpMHUPOBATH MPEACTABICHUE O IIEITOCTHOM
HAy4YHOU KapTHHE MUPA, U YHUBEPCAIbHbIE Y4eOHbIE 1eHCTBUS (TT03HABaTelbHbIE, KOMMYHUKATHBHEIE,
pEryJsTUBHBIC), KOTOpbIe oOOecrneunBaroT (OPMUPOBAHWE TOTOBHOCTH K CaMOCTOSITEIIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU 1A TEIHHOCTH.

MertamnpeaMeTHbIe pe3yabTaThl OCBOCHHSI 00pa30BaTEIbHON MPOTrpaMMBI MO XHMHUH OTPaKAIOT
OBJIQJICHUE YHUBEPCAIBHBIMU ITI03HABATEIbHBIMU JICUCTBUAMU, B TOM YUCJIE:

ba3oBEIMH TOTHYECKUMU NEHCTBUAMH

1) yMeHHreM UCIosb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJIEHUS MPU OCBOCHMM 3HAHWUM: pacKphbIBaTh
CMBIC]T XUMHYECKUX TIOHSITHH (BBIACIATh MX XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3h
C IPYTUMH TMOHSATHSAMH), HCIOIH30BaTh MOHATHS i1 OOBSICHEHHS OTIEIbHBIX (DAKTOB W SBICHUM;
BBIOMPATh OCHOBAaHUS W KPUTEPUH ISl KIACCU(DUKAIMKM XUMHYECKHUX BEIIECTB U XUMHUYECKUX
peaxiuii; yCTaHaBIMBAaTh MPUYHMHHO-CIECICTBEHHBIC CBSI3U MEXKIY OOBEKTAMH HW3YYEHHUS, CTPOHTH
JIOTUYECKHE pacCyXleHus (WHIYKTUBHbBIC, JICTYKTUBHBIC, IO aHAJOTWHU); JeNiaTb BBIBOABI U
3aKIIIOUCHUS

2) yMeHHEM IMPUMEHATh B TPOIECCe IMO3HAHUS TMOHATHS (TPEIMETHBIE W METAIlpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, WCIOJIb3yeMble B XHMHH, THPeoOpa3oBBIBATH MIUPOKO
MPUMEHSEMbIE B XHMHU MOJICNIBbHBIC TPEJICTABICHUS — XUMHUYECKHH 3HAaK (CHMBOJI AJIEMEHTA),
XUMHYecKas GopMyiia U YpaBHEHHE XUMUYECKOU PEaKIMi — TPU PEIICHUH Y9eOHO-TT03HABATEIhHBIX
3a7a4; C y4€TOM ITHUX MOJEJIBHBIX MPEACTABICHHUI BBISABISITE U XapaKTEPU30BaTh CYIIECTBEHHBIE



MPU3HAKH U3y4aeMbIX 00bEKTOB — XMMHUYECKHUX BEIIECTB U XMMUYECKUX PEAKLUN; BBIABIATH 0OIINE

3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBA3M W IMPOTUBOPEUMS B H3Y4YaEMBIX IpoLeccax M

ABJICHUSX; Tpe/ularaTb KPUTEPUU JJIs BBIABICHMSI 3TUX 3aKOHOMEPHOCTEH U IPOTHUBOPEUMIA;

CaMOCTOSITENILHO BbIOMpaTh CHocoO pemeHus yueOHOM 3amaun (CpaBHUBATh HECKOJIbKO BapHaHTOB

peleHust, BBIOUpaTh HanboIee NOAXOAAIINHA ¢ Y4ETOM CaMOCTOATENBHO BBIICTICHHBIX KPUTEPUEB);
ba3oBbIMM HCCIIEIOBATENBCKUMU ACHCTBUSIMHU

3) yMEHHEM HCII0JIb30BATh MOCTABIEHHBIE BOIIPOCHl B KAUECTBE MHCTPYMEHTA IO3HAHNUS, a TAKXKE B
KauecTBE OCHOBBI JUIsi (DOPMHMPOBAHHS THIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUU;

4) mnpuoOpereHue OMNbITa MO IUIAHUPOBAHMIO, OPTaHU3alMM U NPOBEACHHUIO YYEHHUYECKUX
SKCIIEPUMEHTOB: YMEHHE HaOJIoJaTh 3a XOJOM IIPOLECcCa, CaMOCTOSITENbHO IPOrHO3MPOBATh €ro
pe3ynbrat, (opmynupoBaTh 0000IIEHHS M BBIBOJIBI IO pe3yjabTaTaM MPOBEAEHHOTO OIbITA,
WCCJICTIOBAHMSI, COCTABIISATh OTUET O MPOICIIaHHOM paboTe;

Pa6oToii ¢ nuadopmanueit

5) ymeHueM BBIOMpaTh, aHAIM3UPOBATh M MHTEPIPETHPOBATH MHPOPMALUIO PA3IMYHBIX BHIOB U
dbopM TpelnCTaBICHUS, MOJy4aeMyl0 M3 pPa3HbIX HCTOYHHKOB (HAy4yHO-TIOMYJSpHas JUTEparypa
XUMHUYECKOTO COJIEP>KAaHUs, CIIpaBOYHbIE MocoOus, pecypcbl VMHTepHeTa); KpUTUYECKH OLIEHHWBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM NPUMEHSATH Pa3IMYHbIE METOJABI M 3ampoChl IMPU MOWCKE M 0TOOpe HH(pOpMaruu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX [JIsl BBIMOJHEHHUS Y4YEOHBIX W IMO3HABATEIbHBIX 3a7ad
OIPENeIEHHOTO THIA; NPUOOPETEHHE ONbITa B OO0JACTH HWCHOJB30BaHUS HMH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJAJCHHUE KYyJbTYpOM AaKTUBHOIO HCIOJb30BaHUS Pa3IMYHBIX
MTOUCKOBBIX CHCTEM; CAMOCTOSTEIBHO BBIOMPATh ONTUMAIBHYIO (POpPMY IpeacTaBieHus] HHPOPMALTUT
U WUTIOCTPUPOBATH peEIlllaeMble 3a7aud HECIOXKHBIMH CXEMaMH, AWarpaMMaMmu, IpYruMu ¢GopMaMu
rpa@uKy ¥ UX KOMOMHAIUSIMU;

7) yMEHHEM WHCIIOJIb30BaTh W AaHAIU3UPOBATh B Ipollecce YUeOHOW M HCCIeA0BaTEIbCKOM
JESITeIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOT0 X0341iCTBAa M TPaHCIOpTa Ha
COCTOSIHME OKPY’KAIOUIEH MPUPOJHON CPEBL;

YHuBepcalibHbIMI KOMMYHUKAaTUBHBIMU JEHCTBUSAMU

8) yMeHueM 3aJaBaTh BOMNPOCH! (B XO0J€ Juajora W/WiM AMCKYCCHM) IO CYLIECTBY OOCYXIaeMon
TeMbI, (POPMYITMPOBATH CBOU MPEIOKEHUSI OTHOCUTEIBHO BHITIOJHEHUS MPEAIOKEHHOM 3a1a4u;

9) mpuoOpeTeHue OMbITa MPE3ECHTALUU PE3YyIbTaTOB BBIMOJHEHUS XHMHUYECKOTO HKCIEpUMEHTa
(J1abopaTopHOTO OMBITa, JTAOOPATOPHON PAOOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO Mpoe-
KTa);

10) 3auHTEpECOBAaHHOCTh B COBMECTHOM CO CBEPCTHMKAMH IO3HABATEIbHOM M HCCIIEA0BaTEIbCKOM
JeSTeIbHOCTH MPH PELICHUH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIJIa-
COBaHMUs MO3ULIUHN (00CYKIAEHHS, 0OMEH MHEHUSMH, «MO3TOBbIE IITYPMbD», KOOPJIMHAIUS COBMECTHBIX
NecTBUH, onpeiesieHne KpUTEPUEB MO OLIEHKE KaueCTBa BBIIOJIHEHHOM paboThI U JIp.);

YHuBepcalbHBIMU PETYJISITUBHBIMU ACHCTBUSIMU

11) ymeHHeM CcaMOCTOSITENIBHO ONPENENATh LENH AESATEIbHOCTH, IUIAHUPOBATH, OCYLIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESATENILHOCTh, BBIOMpaTh Hambosee
3¢ deKTUBHBIE CITOCOOBI pelIeHUs yYeOHBIX M MO3HABATENIbHBIX 3a/1a4, CAMOCTOSTENILHO COCTABISAThH
WM KOPPEKTHPOBATh MPEUIOKEHHBIM AJITOPUTM JEUCTBUM IpPU BBINOJIHEHUU 3aaHUN C Y4ETOM
MOJTyYeHUs] HOBBIX 3HaHUN 00 H3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKLHUAX; OICHUBATh
COOTBETCTBHE MOIYYEHHOI'O Pe3yJIbTaTa 3asiBICHHOM 1IeH;

12) ymeHueM HCnonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMbI€ B YCIIOBUH 3aJIaHUM.

[NPEAMETHBIE PE3VYJIBTATBI

B cocraBe npeaMeTHBIX pe3ylbTaTOB MO OCBOEHHUIO 0053aTEILHOTO COJIEPyKaHMs, YCTAaHOBJICHHOTO
JTAHHOM TTPUMEPHON paboueld MporpaMMOH, BBIJICISIIOT: OCBOSHHBIE 00YJaIOIMMHUCS HAyYHbIC 3HAHMS,
YMEHUS M CIOCOObI JeMcTBUM, crenuduueckue Uis NpeAMETHOW oOnacT «XHUMHUS», BUABI
NEeSITeIbHOCTH TI0 MOJTYYEHHIO HOBOTO 3HAHUS, €r0 UHTEpIpeTaIiu, MPeoOdpa3oBaHUIO0 U TPUMEHEHUIO
B PA3JIUYHBIX YYEOHBIX U HOBBIX CHUTYalLlUsX.

[IpenMeTHBIE pe3yabTaThl OTPAXKAIOT CPOPMUPOBAHHOCTD y O0YHAIOIIUXCS CIEAYIONUX YMEHHI:



8 KJIACC

1) packpvisams cmbic OCHOBHBIX XUMHUECKHX MMOHSATHI: aTOM, MOJICKYJIa, XUMHUYCCKUN DJICMEHT,
IIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJHAsA), BaJEHTHOCTh, OT-
HOCHUTETIbHASl aTOMHasi M MOJIEKYJIspHas Macca, KOJMYECTBO BEIeCTBA, MOJb, MOJIApHAs Macca,
MaccoBasi JOJS XMMHYECKOTO 3JEMEHTa B COCAMHEHHH, MOJAPHBIA OO0BEM, OKCHJ, KHCIOTA,
OCHOBaHHUE, COJIb, JJIEKTPOOTPUIATENBHOCTb, CTENEHb OKHUCICHHS, XHMMHUYECKas peakuus,
KIaccu(UKalusl peakmMid: peaku COEAWHEHMs, PEaKIHH pa3JIO0XKEeHUs, PEAKIHUU 3aMEeLICHU,
peakuuu oOMeHa, 3K30- U IHAOTEPMHUUYECKUE DPEAKIMH; TEraoBoH 3(p(eKT peakuuu; sSApO aroma,
JNIEKTPOHHBIA CIIOW aToma, aToMHasi OpOWTanb, pajuyC aroMa, XMMHYECKas CBS3b, MOJSpHAs W
HEMoJIsIpHasi KOBaJIeHTHasl CBsI3b, MOHHAs CBSI3b, MOH, KAaTHOH, aHUOH, PacTBOpP, MaccoBas IOJs
BellleCcTBa (IIPOLICHTHAs! KOHIIEHTpAI|sl) B PaCTBOPE;

2) unmOCmpuposams B3aMMOCBS3b OCHOBHBIX XUMHYECKUAX MOHSATHH (CM. M. 1) M MPUMEHSTH 3TH
MOHSTHUS MPU ONMMCAHUU BEIIECTB U UX MPEBPAICHUN;

3) ucnonvszosames XUMUYECKYIO CHMBOJIMKY JUIS COCTaBieHHS (DOpMYJT BEIIECTB M ypaBHECHHI
XUMHYECKUX PEAKIIUI;

4) onpeodensimb BaJIEHTHOCTh aTOMOB 3JIEMCHTOB B OMHApPHBIX COCAMHCHHUAX; CTEICHb OKUCICHHUS
AJIEMEHTOB B OWHApPHBIX COEAMHEHUSAX; I[PUHAAJICKHOCTh BELIECTB K ONPEIEIEHHOMY Kiaccy
coequHEHNI 1o (opmynaMm; BHUJ XUMUYECKOW CBSI3M (KOBAJIEHTHAs M MOHHAs) B HEOPraHMYECKHX
COCJIMHECHMUSIX;

5) packpwieamo cmoica Tlepuonndeckoro 3akona J[. . MenaeneeBa: 1eMOHCTPHPOBATH IOHUMAHUE
MEPUOINYECKON 3aBUCMMOCTH CBOMCTB XMMHUUYECKUX 3JIEMEHTOB OT MX MOn0keHus B [lepuoanueckoit
CHUCTEME; 3aKOHOB COXPAHEHMSI MAacChl BEIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYISPHOIO
yYeHUs, 3aKoHa ABOTaJpO; OMHUCHIBATH W XapakKTepu3oBaTh TabmuuHyo ¢opmy llepmommueckoit
CHUCTEMbl XHMHUYECKUX OJIEMEHTOB: pa3iuyaTh TOHATUS «IJIaBHas moArpymnma (A-rpymma)» u
«oboyHas noarpymmna (b-rpymnmna)», Masisie 1 00sblINEe IEPUO/Ibl; COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE
umerorcs B Tabmuue «llepumonnueckas cuctema xumudeckux siemeHtoB JI. 1. MenpaeneeBa» c
YUCJIOBBIMUA XapPAaKTEPUCTUKAMU CTPOEHUS aTOMOB XHMHYECKHX AJIEMEHTOB (COCTaB W 3apsij sjpa,
o0111ee YMCIIO STEKTPOHOB M PACIIPE/IEIeHNE UX 10 SJIEKTPOHHBIM CIIOM);

6) kraccuguyuposames XUMUYECKHUE JICMEHThI, HEOPTAaHUYESCKUE BEIIECTBA; XMMUYECKUE PEAKIIUH
(Mo YMCITy ¥ COCTaBY YYacTBYIOIIUX B PEaKIIMU BEIIECTB, IO TEIUIOBOMY D (DEKTY);

7) xapaxmepuzosams (onucvléams) OOIHE XUMHUYCCKHE CBOMCTBA BEIIECTB Pa3IHYHBIX KJIACCOB,
MOATBEPKJAsi ONMUCAHUE NPUMEPAMH MOJEKYJISPHBIX YpPAaBHEHHI COOTBETCTBYIOIIUX XHUMHUYECKUX
peaKuii;

8) mpoenosuposams cBOWCTBA BEHIECTB B 3aBUCHMOCTH OT WX Ka4eCTBEHHOI'O COCTaBa;
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPALIEHUN B PA3TUYHBIX YCIOBUSAX;

9) ebluuCAAMb OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB; MacCOBYIO OJIIO
XUMHUYECKOT0 AJIEMEHTA M0 OopMyJie COEMHEHHS; MaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE; POBOIUTH
pacy€Thl O YPAaBHEHUIO XMMUYECKOM peakIuu;

10) npumensimp OCHOBHBIC OTEPALMH MBICIUTEILHON JIESITEIBHOCTH — AaHalu3 W CHHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEMATH3aIUI0, KIacCU(UKAINIO, BHIIBICHHE MPUYUHHO-CIEICTBEHHBIX
CBSI3€H — I M3YYCHHsI CBOMCTB BEIIECTB M XUMUUYECKHX PEAKIHil; eCTeCTBEHHO-HAYYHBIE METOIbI
MO3HaHUS — HaOJI0eHNEe, U3MEPEHHE, MOICTHPOBAHUE, SKCIIEPUMEHT (PeabHbIi U MBICTICHHBIN );

11) crnedosams paBUIaM MOJIB30BAHUS XUMUYIECKOM TOCYI0H U JTaOOPaTOPHBIM 000pYI0BAHUEM, a
TaKk)Ke MpaBWIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSIMH TIO BBITOJHEHUIO
71a00PATOPHBIX XUMUYECKHX OMBITOB IO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOIOpOAa
U KHCIIOpOJia), TPUTOTOBJIICHHUIO PACTBOPOB C OINPEAECNEHHOW MacCOBOW JoNiell PacTBOPEHHOTO
BEIIIECTBA; IJIAHUPOBATh W MPOBOJAUTH XUMHUYECKHE DKCIIEPUMEHTHI MO Paclo3HABAHHIO PAaCTBOPOB
IeI0uei ¥ KUCIIOT C MOMOIIBI0 HHIANKATOPOB (JakMyc, (eHondTaaernH, METUIOPAHK U JIp.).

9 KJIACC
1) packpvisams cmbici OCHOBHBIX XUMHUUYECKHX MOHSTHI: XMMUYECKUI JJIEMEHT, aTOM, MOJICKYJIa,
HOH, KaTHOH, aHMOH, IIPOCTOE BEILIECTBO, CIIO)KHOE  BEIIECTBO, BaJICHTHOCTb,

QJICKTPOOTPUIATCIIBHOCTb, CTCTICHb OKUCIICHHA, XUMHUYCCKAad PCaKIHd, XUMHUYCCKad CBA3b, TEIJIOBOH
addexT peaknuu, MOJb, MOJSAPHBIA  00BEM, pPacTBOP; OAICKTPOJHTHI, HEDICKTPOIHUTHI,



AJIEKTPOIUTUYECKAs AUCCOIMALUS, PEaKIIM HOHHOTO 00MEeHa, KaTalnu3aTrop, XUMHUECKOe PaBHOBECHE,
oOpaTuMble U HEOOpaTUMBbIE PEaKLIHUH, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE DPEAKIMH, OKHCIUTEIb,
BOCCTQHOBUTEIIb, OKHCIICHHE M BOCCTAHOBJICHHE, AJUIOTPONHUSA, aM(POTEPHOCTb, XMMHUYECKas CBSI3b
(xoBaJIeHTHAs, HOHHAs, METAJUIMYECKasi), KPUCTAJUIMYECKasi PEelETKa, KOPPO3Usl METAJUIOB, CIUIABHI;
CKOPOCTb XUMUYECKON peaKIuu, peneiabHo gonycrumas konuentpauus (II1K) Bemectsa;

2) unOCmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHYCCKUX MOHATHN (CM. M. 1) M MPUMEHSTH TH
MIOHSTHUS [PU ONMMCAHUU BEIIECTB U UX MPEBPALCHUH;

3) ucnonvszosames XAMUYECKYIO CHMBOJMKY JUIS COCTaBJieHHS (DOPMYJT BEIIECTB M ypaBHECHHI
XUMHYECKUX PEAKIIUI;

4) onpeodensimb BAICHTHOCTh M CTENCHb OKUCICHHUS XUMHYECKAX ODJICMEHTOB B COCAMHCHHAX
pPa3IMYHOIO COCTaBa; MPUHAIJIEKHOCTb BELIECTB K OINPEAEIEHHOMY KJIacCy COEIMHEHUH II0
dbopMynaM; BUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAs, MOHHAs, METaJUIMYECKas) B HEOPraHMYECKHX
COCAMHEHUSX; 3aps)l MOHAa MO XHWMHUYECKOH (opMmyre; xapakTep Cpeabl B BOJIHBIX pacTBOPax
HEOPraHMYECKUX COSAMHEHUM, THUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

5) packpvisame cmuicn [lepuonndeckoro 3akona J[. M. MeHnzaeneeBa W JI€MOHCTPUPOBATH €rO
MOHMMAaHMUE: OINUCHIBATH W XapakTepus3oBarh Tabnauunyro (opmy Illepuoanueckoit cuctemsl
XUMUYECKUX DJJIEMEHTOB: pa3finyaTh TMOHSITHS «TJIaBHas mnoxarpymnmna (A-rpymmna)» v «nododyHas
noarpynna (b-rpymnmna)», manble 1 OOJbIINE MEPUOJIbI; COOTHOCUTH 0003HAUEHUS, KOTOPbIE UMEIOTCS B
NEepUOANYECKON Tabiule, € YHMCIOBBIMU XapaKTEPUCTHMKAMH CTPOEHHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsif sijpa, o0IllIee YUCIO AJIEKTPOHOB U paclpesielieHne UX MO 3JIEKTPOHHBIM
CIIOSIM); OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB M MX COCIMHEHHU B
npejienax MajbIX MEPUOI0B U TVIABHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;

6) kraccuguyuposames XUMUYECKHAE JICMEHTBI, HCOPTAaHUYESCKUE BEIICCTBA; XMMUYECKUE PEAKIIUU
(O 4YMcy W COCTaBYy Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3 (EKTy, M0 HU3MEHEHUIO
CTENEHEN OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosams (ONKCHIBATh) OOIIME M CIEHH(PHUCCKUE XUMHUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEILIECTB, MOJATBEP)KJasi ONKUCAHUE NPHUMEpPaMU MOJEKYJISIPHBIX UM HOHHBIX YypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

8) cocmaesname ypaBHEHHS JEKTPOIUTHUYCCKOM JTUCCOIMAIUKA KUCIIOT, HICIOUSH U COJIeH; MOTHbIC
U COKpalll€HHbIE YpaBHEHHUS pEaKIMii MOHHOTO OOMEHa; YpaBHEHHS PEaKIIHil, MOATBEP>KIAIOIINX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3INYHBIX KJIACCOB;

9) packpwisame CYWHOCMb OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakuui IIOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKuii;

10) npoernosuposams CBOWCTBA BEHIECTB B 3aBUCHUMOCTH OT WX CTPOCHHs, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX TTPEBPAILICHUI B PA3JIMYHBIX YCIOBHSIX;

11) ebluucnsimes OTHOCUTENBHYIO MOJCKY/SIPHYIO M MOJISIDHYIO MAacChl BEIIECTB; MACCOBYIO JIOJIO
XUMHUYECKOT'0 JIEMEHTA M0 (OopMyJie COETUHEHHS; MACCOBYIO JIOJIIO BEILIECTBA B PaCTBOPE; MPOBOIUTH
pacy€Thl O YPAaBHEHUIO XMMUYECKOM peaKkuu;

12) credoeams mpaBuiIaM MOJB30BAHUS XUMHUYECKOI TIOCY/I0H U 1TaOOpaTOPHBIM 000PYIOBaHUEM, a
Tak)Ke MpaBWIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSIMH TIO BBITOJHEHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa
U YTJIEKUCIIOTO rasa);

13) npo6ooums peakiuu, TMOATBEPXKIAIOIINE KAYSCTBCHHBIH COCTaB  PA3JIMYHBIX  BEIIECTB:
pacmo3HaBaTh ONBITHBIM MYyTEM XJIOPH]I-, OpOMUJI-, HOIUI-, KapOoHaT-, ¢pocdar-, cuiukar-, cynpdar-,
THAPOKCH/I-MOHBI, KATHOHBI aMMOHHS U HOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIHNE B BOIHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

14) npumensimo OCHOBHBIC OTEPALMH  MBICIUTEILHON JIESITEIBHOCTH — AaHalu3 W CHHTE3,
CpaBHEHHE, 000OIleHHe, CHCTEMaTHU3allii0, BBIBICHHE NPUUYUHHO-CIEICTBEHHBIX CBS3€H — s
M3YYEHUsI CBOMCTB BEUIECTB M XHMHUYECKUX pEaKUUi; €CTECTBEHHO-Hay4YHble METOJbI MMO3HAHUSA —
Ha0II0IcHUE, U3MEPEHNE, MOICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TEMATHNYECKOE INTAHNPOBAHUE

8 KIIACC

Ne | HaumenoBanue paznenos u | KonnuectBo yacos OnekTpoHHbIe (IUGPOBBIE) 00pa30BATEIBHEBIE PECYPCHI
/Tl | TEM MPOTpaMMBbl

BCEr0 | KOHTPOJIbH | IPaKTU4e
ble pabOTHI | CKHE
paboThI

Paznen 1. IlepBoHayaibHbIE XUMUYECKUE MOHITHUS

1.1. | Xumust — BaxkHas o0nacth | 6 0 2 https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHbIH yIeOHUK
€CTECTBO3HAHUS U "Xumus.8 kiacc"

PaKTHYECKOMN https://content.edsoo.ru/lab/ - lutepakTuBHBIC BUPTYyalbHbIC TJAOOpATOPHBIE U
JeATEIbHOCTH YeI0BEKa NPAKTHYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
Xumust (3aHUMATENbHBIE OTBITHI, JJICKTPOHHBIE ITAKATHI M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3Hanwmii. [1lkona".
Xumus, 8 Knacc

1.2. | BemectBa 14 1 0 https://media.prosv.ru/content/item/reader/7896/ -31ekTpoHHbIH y4eOHUK

1 XUMUYECKHE PEaKLUU "Xumus.8 xiace"

https://content.edsoo.ru/lab/ - InTepakTiBHBIE BUPTYyalbHbBIC JTAOOPATOPHBIC U
IpaKTHYECKHe paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
Xumus (3aHUMATENIbHBIE OTBITHI, YICKTPOHHbBIE ITAKATHI M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Oo6xako 3Hanmii. lkona".
Xumws, 8 Knacc

https://www.yaklass.ru- IKmacc — o0pa3oBaTeIbHbII HHTEPHET-PECYpC

Hroro no pasneny 20

Pazgen 2. Baxxneiimue MMpEaACTAaBUTCIIN HCOPIraHUYUCCKHUX BCIICCTB




2.1.

Boznyx. Kucnopog.
[TousTre 00 okcugax

https://media.prosv.ru/content/item/reader/7896/ ->nekTpoHHBIH y4eOHHK
"Xumwus.8 kmacc"

https://content.edsoo.ru/lab/ - UTutepakTuBHBIC BUPTYyalbHbIC JJAOOPATOPHBIC U
MPaKTUYECKHE padOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (SaHI/IMaTeHBHHe OIIBIThI, SJICKTPOHHBIC ITIJIAKAThI K TGCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O6sako 3Hanuid. [lkoma".
Xumus, 8 knacc

https://www.yaklass.ru- SIKiacc — oOpa3oBarebHbIil HHTEPHET-PECYPC

2.2.

Bopopo.
ITonsTHE O KMCIOTaX
M COMIAX

https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHbIA yIeOHHUK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - lutepakTuBHBIC BUPTYyalbHbIC 1JAOOpATOPHBIE U
IIpaKTHYECKHE pabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
Xumust (3aHUMATENIbHBIE OTBITHI, JJICKTPOHHBIC ITAKATHI M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6:ako 3Hanuit. [Ikoma".
Xumus, 8 Kiacc

https://www.yaklass.ru- SIKiacc — oOpa3oBarenbHbIi HHTEPHET-PECYpC

2.3.

KomnyecTBeHHBIE
OTHOLICHUA B XUMHUU

https://media.prosv.ru/content/item/reader/7896/ -anekTpoHHBIil yueOHUK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - InTepakTiHBHBIC BUPTYyalbHbBIC JTAOOPATOPHBIC H
MpaKTHYECKHe paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMmus (3aHUMATENbHBIE OTBITHI, YJICKTPOHHBIE ITAKATHI M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Oo6xako 3Hanmii. [lkona".
Xumwus, 8 Knacc

https://www.yaklass.ru- IKmacc — o0pa3oBaTeIbHbII HHTEPHET-PECYpC




2.4.

Bopa. Pacteopsl. Ilonsitue
00 OCHOBaHUAX

https://media.prosv.ru/content/item/reader/7896/ ->nekTpoHHBIH y4eOHHK
"Xumwus.8 kmacc"

https://content.edsoo.ru/lab/ - UTutepakTuBHBIC BUPTYyalbHbIC JJAOOPATOPHBIC U
MPaKTUYECKHE padOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (SaHI/IMaTeHBHHe OIIBIThI, SJICKTPOHHBIC ITIJIAKAThI K TGCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O6sako 3Hanuid. [lkoma".
Xumus, 8 knacc

https://www.yaklass.ru- SIKiacc — oOpa3oBarebHbIi HHTEPHET-PECYPC

2.5.

OCHOBHBIE KJIACCHI
H€0pFaHI/I‘I€CKI/IX
COEIMHEHUU

12

https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHbIH yIeOHHUK
"Xumus.8 kiacc"

https://content.edsoo.ru/lab/ - TutepakTuBHBIC BUPTYyalbHbIC JTJAOOPATOPHBIC
NPAaKTUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
Xumust (3aHUMATENIbHBIE OTBITHI, JJICKTPOHHBIE IIAKATHI M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O6:ako 3Hanuii. [Ikoma".
Xumus, 8 kiace

https://www.yaklass.ru- SIKiacc — oOpa3oBarenbHbIi HHTEPHET-PECYPC

Hroro no pasneny
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Pasnen 3. Ilepuonnueckuii 3akoH u [lepuonnyeckas cucremMa xumuueckux 3nemeHToB J1. Y. Menneneesa.

CTpOGHI/Ie aTOMOB. XMMHUYECKas CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHEIC pcaKkuuu




3.1. | llepuoanueckuii 3akoH U~ | 7 https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHbIH yueOHUK
[lepuoauueckas cucrema "Xumus.8 kiacc"
XUMHUYECKHX JJIEMEHTOB https://content.edsoo.ru/lab/ - MuTepakTBHBIC BUPTYaIbHbBIC TAOOPATOPHBIC U
. Y. Menneneena. MPaKTUYECKHE padOThI
CrpoeHue aToma https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHUMATENbHBIE OMBITHI, SJIEKTPOHHBIE TJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O6sako 3Hanuid. [lkoma".
Xumus, 8 knacc
https://www.yaklass.ru- SIKiacc — oOpa3oBarebHbIil HHTEPHET-PECYPC
3.2. | XumMuueckas CBs3b. 8 https://media.prosv.ru/content/item/reader/7896/ -3nekTpoHHbI y4eOHHUK
OKUCIUTENbHO- "Xumus.8 knacc"
BOCCTAaHOBUTEIIbHBIC https://content.edsoo.ru/lab/ - UuTepakTuBHBIC BUPTYaIbHbBIC JA0OPATOPHBIC U
peaxkuu MpaKTH4ecKue paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHUMATENbHBIE OMBITHI, SJICKTPOHHBIE TIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "O6sako 3Hanuid. [lkoma".
Xumus, 8 knacc
https://www.yaklass.ru- SIKiacc — oOpa3oBarenbHbBII HHTEPHET-PECYPC
Hroro no pazueny: 15
OBILIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME




9 KJIACC

Ne | HanmenoBanue pasaenos u | KonmnaectBo yacos DnexTpoHHbIC (1IH(POBBIC) 00PA30BATEIBHBIC PECYPCHI
/1 | TeM POTrPaMMBbl
BCEr0 | KOHTPOJIBbH | MPAKTHYEC
bI€ pabOTHI | KHE
paboThI
Pasznen 1. BemecTBo 1 XuMudeckue peakuuu
1.1. | IToBTOpenue u yriayosenue | 5 0 0 https://media.prosv.ru/content/item/reader/7897/-anekTporublii yueOHUK "XuMus
3HAHUN OCHOBHBIX 9 kiacc"
paszennoB Kypca 8 kiacca https://content.edsoo.ru/lab/ - TaTepakTuBHBIC BUPTYaIbHBIC JJAOOPATOPHBIC
IpaKTHYECKHE paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMust (3aHUMATEIILHBIC OIIBITHI, SJICKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxep "O6maako 3Hanuii. [lkoma".
Xumus, 8 Kiacc
https://www.yaklass.ru- SIKiiacc — oGpa3oBarenbHbIii HHTEPHET-PEeCype
1.2. | OcHOBHBIC 5 0 0 https://media.prosv.ru/content/item/reader/7897/-anexTpoHHbiil yueOHUK "XuUMHUS
3aKOHOMEPHOCTH 9 kiacc"

XAMHYECKUX peaKui

https://content.edsoo.ru/lab/ - TaTepakTuBHBIC BUPTYaIbHBIC JIAOOPATOPHBIC U
paKkTUYeCKUe paboThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHI/IMaTeHLHLIC OIIBITHI, DJICKTPOHHBIC IJIAKAThlI U TCCTLI)
https://school.oblakoz.ru/materials/496049 -tpenasxkep "O6ako 3uanwmii. [lkoma".
Xumus, § knace

https://www.yaklass.ru- SIKimacc — oOpa3oBarebHBIN HHTEPHET-PECYPC




1.3. | DaekTponuTUYECKAs 9 https://media.prosv.ru/content/item/reader/7897/-anexTpoHHblii yueOHUK "XuMust
JYCCOIMAINS. 9 knacc"
XUMUYECKUE PEaAKIINH B https://content.edsoo.ru/lab/ - uTepakTHBHBIC BUPTYaIbHbBIC TA0OPATOPHBIC U
pacTBopax NPaKTUYECKHE PadOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
Xumust (3aHUMATEIIbHBIE OTIBITHI, JICKTPOHHBIC TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O6nako 3nanuid. [1Ikona".
Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaresibHbIN HHTEPHET-PECYPC
Hroro mo pazneny 19

Pasgen 2. Hemeramisl ¥ UX cOeqUHEHNS

2.1. | OOmiast xapaKTepuUCTUKA 4 https://media.prosv.ru/content/item/reader/7897/->nekTporHblii yueOHUK "XuMus

XUMHUYECKHUX HJIEMEHTOB 9 kiacc"

VIA-rpymmsl. ['agoreHs https://content.edsoo.ru/lab/ - TatepakTuBHBIC BUPTYaIbHBIC JJAOOPATOPHBIC
IpaKTHYeCKHe paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMust (3aHUMATENTLHBIE OIIBITHI, JIEKTPOHHBIE TUIAKATHI K TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "Oo6mnako 3Hanuii. [llkona".
Xumus, 8 Kiacc
https://www.yaklass.ru- SIKitacc — oGpa3oBarenbHbIii HHTEPHET-PECypC

2.2. | O0mas xapakTepuCTHKa 6 https://media.prosv.ru/content/item/reader/7897/-anexTpoHHbIil yueOHUK "XUMuUsI

XUMHUYECKHX 3JIEMEHTOB
VIA-rpynmnel. Cepa u eé
COEIIMHEHUS

9 knacc"

https://content.edsoo.ru/lab/ - TaTepakTuBHBIC BUPTYaIbHBIC JIAOOPATOPHBIC U
MpaKTU4eCKHe paboThl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHUMATENbHBIE ONBITHI, YTEKTPOHHBIE TUIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaskep "O6ako 3uanwmii. [lkoma".
Xumus, § knace

https://www.yaklass.ru- SIKinacc — oOpa3oBarebHbBIN HHTEPHET-PECYPC




2.3. | O0mas xapakTepucTHKa 5 1 https://media.prosv.ru/content/item/reader/7897/-anexTpoHHblii yueOHUK "XuMust
XUMHYECKUX 3JIEMEHTOB 9 knacc"
VA-rpymmsl. A30T, https://content.edsoo.ru/lab/ - uTepakTHBHBIC BUPTYaIbHbBIC TA0OPATOPHBIC U
dbocdop 1 UxX CoOeTMHECHUS MPaKTUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHUMAaTENIbHBIE ONBITHI, ATIEKTPOHHBIE TIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O6nako 3nanuid. [1Ikona".
Xumus, 8 knacc
https://www.yaklass.ru- SIKnacc — oOpa3oBaresibHbIN HHTEPHET-PECYPC
2.4. | O0mas XxapakTepUCTHKA 10 1.5 https://media.prosv.ru/content/item/reader/7897/-anexTpoHHbIil yueOHUK "XuMHUs
XUMHYECKUX 3JIEMEHTOB 9 xnacc"
IVA-rpynmsr. https://content.edsoo.ru/lab/ - uTepakTHBHBIC BUPTYaIbHBIC TAOOPATOPHBIC U
Yraepoa v KpeMHUHR U UX pakTH4ecKue paboThl
COCIMHEHUS https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHUMATENIbHBIE ONBITHI, ATEKTPOHHBIE TIAKATHI H TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxkep "O6ako 3nanuid. [llkona".
Xumus, 8§ knace
https://www.yaklass.ru- SIKnacc — oOpa3oBareibHbIN HHTEPHET-PECYPC
Hroro mo pazueny 25
Pasnen 3. MeTaiuisl ¥ X COETUHEHUS
3.1. | O6uwme cBoiicTBa 4 0 https://media.prosv.ru/content/item/reader/7897/-anexTponHblii yueOHUK "XuMus

MCTAJIJIOB

9 knacc"

https://content.edsoo.ru/lab/ - TaTepakTuBHBIC BUPTYaIbHBIC JJAOOPATOPHBIC U
MpaKTU4eCKHe paboTh
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHUMATENbHBIE OMBITHI, YTIEKTPOHHBIE TUIAKATHI i TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenasxkep "O6ako 3uanwmii. [1koma".
Xumus, § knace

https://www.yaklass.ru- SIKimacc — oOpa3oBarebHbBIN HHTEPHET-PECYPC




3.2.

Bakneiinme MeTamuibl U UX
COEIUHEHUS

17

2.5

https://media.prosv.ru/content/item/reader/7897/-anexTponHslii yueOHUK "XuMus
9 kmacc"

https://content.edsoo.ru/lab/ - UaTepakTuBHBIC BUPTYaIbHBIC JIAOOPATOPHBIC U
MPaKTUYECKHE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
Xumus (BaHI/IMaTeJ'IBHBIe OIIBITHI, DJICKTPOHHBIC ITJIaKaThbl 1 TeCTH)
https://school.oblakoz.ru/materials/496049 -tpenaxkep "O6nako 3nanuid. [1kona".
Xumus, 8 knacc

https://www.yaklass.ru- SIKnacc — oOpa3oBaresibHbIN HHTEPHET-PECYPC

Hroro no pazneny:

21

Paznen 4. Xumus u okpyxaromas

cpena

4.1.

BemectBa u marepuainsl B
KHU3HH YelloBeKa

https://media.prosv.ru/content/item/reader/7897/-anexTponHslii yueOHUK "XuMus
9 xmacc"

https://content.edsoo.ru/lab/ - UaTepakTuBHBIC BUPTYaIbHBIC JIAOOPATOPHBIC U
MPaKTUYECKHE PaOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -
XuMus (3aHI/IMaTeJ'ILHLIe OIIBITHI, DJICKTPOHHBIC IJIAKAThI U TeCTLI)
https://school.oblakoz.ru/materials/496049 -tpenasxkep "O6ako 3nanwmii. [lkoma".
Xumus, 8§ knace

https://www.yaklass.ru- SIKnacc — oOpa3oBarebHbIN HHTEPHET-PECYPC

Hroro no pazneny:

OBUIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68







