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NNOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma mo XuMuM A7 OOyYaromMXcs & KJIACCOB COCTaBjeHa Ha ocHoBe TpeOGoBaHMii K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3zoBaTeNbHON MPOTPaMMbl OCHOBHOTO O0ILEro o0pa3oBaHUs, MpeacTaBleHHbIX B DeaepalbHOM rocy1apcTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
OCHOBHOro oOmiero o0pa3oBaHusi, ¢ Y4€TOM pacnpeAeNEéHHBIX [0 KJaccaM MpoBepsSeMbIX TpeOOBaHMN K pe3yabTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs M JIEMEHTOB COJAEP)KaHUS, NMPEICTABICHHBIX B YHUBEPCATHHOM KoAH(UKaTope Mo
XUMHH, a Takke Ha ocHOBe [IpumepHO# mporpaMMbl BOCHHMTAaHUS OOYYarOMIMXCS MPU IMOJYYEHHH OCHOBHOIO OOIIEro 0O0pa3oBaHUS M C YUETOM
Konnenun npenogaBanus yd4eOHOTO mpeaMera «XHUMHUsS» B 00pa3oBaTelbHBIX OopraHu3anusx Poccuiickoit Denepainuu, peaan3yonmx OCHOBHBIC
o0meobpaszoBarenbHble Tporpammsl (yTB. Pemenunem Komnernn Munnpocsenienust Poccuu, nmporokosn ot 03.12.2019 N I1K-48H).

OBILIAS XAPAKTEPUCTUKA YYEBHOI'O IPEJJMETA «XUMMUSA»

Bxiiag yueGHoro npenmera «XuMmus» B JIOCTHXKEHHE 1LI€Jed OCHOBHOIO 0o0ILIero oOpa3oBaHUsi 00YCIIOBJIEH BO MHOIOM 3HAY€HHEM XUMHYECKOU
HayKH B [IO3HAHWU 3aKOHOB IPUPO/Ibl, B Pa3BUTUH MPOU3BOAUTEIBHBIX CUJI OOIIECTBA U CO3/IaHUU HOBOM 0a3bl MaTEpUaIbHOU KYJIbTYPHI.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHuiIa CBOE BIUSHHE Ha BCE 00JACTH YEJIOBEUYECKOro CyLIECTBOBAHUS, 3a/jajla HOBOE
BUJIEHUE MMpA, CTaja HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOH KyJIbTYpbl, HEOOXOJUMBIM YCIOBHUEM JKHU3HHM OOIECTBA: 3HAHUE XHUMHUHU CILY)KUT
OCHOBOH U1 OPMHUPOBAHUSI MUPOBO33PEHUS YETIOBEKA, €ro MPEICTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA; BAKHYIO POJIb UIPAIOT (OPMHUpYEMbIE
XUMHEN NpPEJCTAaBIEHUs O B3aUMOIIPEBPAILEHUSAX PHEPrMM U 00 3BOJIOLUHU BEUIECTB B MPUPOJE; COBPEMEHHAs XUMHS HaIpaBlieHA Ha pElICHHE
r7100aIbHBIX MPOOJIEM YCTONYMBOTO pa3BUTHS YEIOBEUYECTBA — ChIPHEBOM, SHEPreTUUECKOHM, MUILEBOW M IKOJOTHYECKOM Oe30macHOCTH, MpoliaeM
3/IpaBOOXpaHEHHUS.

B ycnoBusax Bo3pacraromiero 3Ha4eHHs XHMMHUHU B JKHU3HH OOIIECTBAa CYIIECTBEHHO IOBBICHJIACh POJIb XMMHUYECKOro obOpa3zoBaHus. B miane
COLIMAJIM3alMU OHO SIBJISIETCS OJTHUM U3 YCIOBHH (OPMUPOBAHUS UHTEIUIEKTA IUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHUS.

CoBpeMeHHOMY YeJIOBEKY XMMUYECKHE 3HaHUSI HEOOXOIUMBI 7Sl MPUOOPETEHHS OOLIEKYIbTYPHOTO YPOBHS, TO3BOJISIOLIETO YBEPEHHO TPYIUTHCS B
COLIMYME U OTBETCTBEHHO Y4aCTBOBAaTh B MHOTOOOpPa3HOMW JKM3HM OOIIECTBA, JUIsl OCO3HAHUS BaKHOCTH Pa3yMHOI'O OTHOLIEHHS K CBOEMY 3/10POBBIO U
3I0pPOBBIO JIPYTHX, K OKPYXarolled NMPUPOIHON Cpele, s TPaMOTHOIO NOBENEHUS MPHU MCIOIb30BAaHUM Pa3INMYHBIX MAaTEpPHUAIOB U XUMHUYECKHX
BELIECTB B MIOBCEHEBHOM KU3HU.

Xumuueckoe o0pa3oBaHME B OCHOBHOHM IIKOJIE sIBJsETCS 0a30BBIM 10 OTHOLIEHHMIO K CHCTEME OO0ILero XxMmuyeckoro obpazoBanus. IlosTomy Ha
COOTBETCTBYIOILIEM €MY YPOBHE OHO peajlu3yeT MpUCYLIMe OOIIeMY XUMHYECKOMY OOpa30BaHMIO KIIHOYEBBIE LEHHOCTH, KOTOPBIE OTPaXKaOT
rOCyJapCTBEHHbIE, OOIECTBEHHbIE U WHIMBHyaJbHbIE MOTPEOHOCTH. DTUM ONpeEAesIeTCs CYIIHOCTh OO0Iel cTpaTernu oOydeHusi, BOCIIUTAHHUS U
pa3BUTHS 00y4JaIOIIUXCS CPEACTBAMU yU€OHOTO MpeaAMeTa «XUMHUS.

Wzyuenune mpenmera: 1) cnocoOCTBYeT peain3allid BO3MOXKHOCTEH AJISi CaMOpa3BUTUS M (POPMUPOBAHUS KYJIbTYphl JHYHOCTH, €€ oOIed u
(GYHKIIMOHATBHOW T'PaMOTHOCTH; 2) BHOCHUT BKJIAJ B (OPMHUPOBAHUE MBILIUIEHHS M TBOPUYECKUX CIIOCOOHOCTEH IMMOJPOCTKOB, HABBIKOB UX
CaMOCTOSITENTbHON Y4eOHOU J1eSTeNbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIE0BATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B MIOBCEIHEBHON JKU3HU, TaK U B
npodeccuoHanbHOM N1eATeNbHOCTH; 3) 3HAKOMUT CO CleUU(UKONW HAyYHOTO MBIIUIEHUS, 3aKJIaJbIBAa€T OCHOBBI I[EJIOCTHOIO B3IJIAJa Ha €IUHCTBO
IPUPOJBI M YENIOBEeKa, SBISETCS OTBETCTBEHHBIM 3TarioM B (OPMHUPOBAHMHU €CTECTBEHHO-HAYYHOW TI'PAaMOTHOCTH IOAPOCTKOB; 4) CrocoOCTBYyeT
(OpMHPOBAHUIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTHYECKOE
o0pa3oBaHMEe HIKOJIHLHUKOB.



Ha3Banuble HampaBieHHs B OOY4EHUM XHMHU OOECIIEUMBAIOTCS CIEHU(PHUKON COACp)KaHUS IpeIMeTa, KOTOPBIA SIBISETCS IeNarornyecKu
allanTUPOBAHHBIM OTpa)keHHEM 0a30BOI HayKH XMMHHU Ha ONpPEAEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumMun 0CHOBHOM HIKOJIBI OPUEHTUPOBAH Ha OCBOGHUE 00YYAIOIIUMUCSI OCHOB HEOPTaHUYECKON XUMHUH U HEKOTOPBIX MOHATUH U CBEJICHHH 00
OT/ENbHBIX 00BEKTaX OPraHNYECKON XUMHUU.

CrpykTypa coiep:kaHus mpeaMeTa cOpMUPOBaHA HAa OCHOBE CHCTEMHOTO MOAXoja K ero m3ydeHuto. CopepikaHHe CKIIAIbIBACTCS U3 CUCTEMBI
HNOHATUI O XMMHYECKOM 3JIEMEHTE M BELIECTBE M CHCTEMbl NOHATHH O XuMHUecKo peakmuu. O0e 3TH CUCTEMBbI CTPYKTYPHO OpPraHU30BaHbI 110
IIPUHLUITY IIOCJIE0BATEIBHOTO Pa3BUTHUA 3HAHUM HA OCHOBE TEOPETUYECKMX IPEICTABICHUN Pa3HOrO YPOBHS: aTOMHO-MOJIEKYJIIPHOIO Y4YEHHUS Kak
OCHOBBI BCErO €CcTecTBO3HaHus, ypoBH: [lepuonmyeckoro 3akona [[. M. MenzeneeBa Kak OCHOBHOI'O 3aKOHAa XMMHH, YYEHHUS O CTPOCHUHU aTOMa H
XUMHAYECKON CBS3H, MPEICTABICHUH 00 AJIEKTPOIMTUYECKON IHCCOLMAIMM BEIIECTB B pacTBOpax. TeopeThdyeckue 3HaHUS PacCMaTpUBAIOTCS Ha
OCHOBE SMIIMPHYECKHU IOJYYEHHBIX M OCMBICIEHHBIX (PAKTOB, Pa3BUBAOTCS IOCIEIOBATENBHO OT OJHOI'O YPOBHS K JPYroMmy, BBINOJIHAS (PYHKLIUU
OOBSICHEHUS U TPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS X BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MTOTyYCHUS N3y4aeMbIX BEILIECTB.

Takast opranuzanusi colepXaHHUs Kypca CIIOCOOCTBYET MPEACTaBICHUI0 XUMHYECKOM COCTABIIAIOLIEH HAaydHOM KapTUHBI MHUpa B JIOTHKE eé€
CHCTEMHOH MpHUpobl. TeM caMbIM 00ecrieunBaeTcsi BO3MOXKHOCTh (DOPMUPOBAHHS y O0YJAIOIIUXCsl [IEHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HAHHIO U
METOJIaM MO3HAHUS B HayKe. BaXXHO Takke 3aMETUTbh, YTO OCBOCHME COJEP/KAaHUSA Kypca MPOUCXOAUT C NIPUBJICUEHUEM 3HAHUM U3 PAHEE U3YUYECHHBIX
KypcoB: «Oxpyxatomuit Mup», «buonorus. 5—7 knaccb» U «Pusnka. 7 Kiacey.

HEJIN U3YYEHUS YYEBHOI'O INTPEJMETA «XUMMUSA»

K HampaBneHHio NEepBOCTENIEHHOM 3HAYMMOCTU IpPH peanu3aluu o0pa3oBaTesbHBIX (QYHKIMHA mnpeaMera «XuUMHS» TPaJULUOHHO OTHOCST
(dbopmMupoBaHKE 3HAHUI OCHOB XUMHUYECKOI HayKH KaK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, PAKTHUECKON JESITEIbHOCTH YeJIOBEKA U KaK OJTHOTO
13 KOMIIOHEHTOB MUPOBOM KYJIbTYpHL. 3ajaya OpeaMeTa COCTOMT B (POPMUPOBAHUM CUCTEMbl XUMUUECKUX 3HAHMM — Ba)KHEHIIUX (akTOB, MOHATHUH,
3aKOHOB M TEOPETHYECKHX MOJOXEHHUH, JOCTYITHBIX O00OOMIEHHH MHPOBO33PEHYECKOTO XapakTepa, S3bIKa HAayKd, 3HAHUH O HAYYHBIX METOHax
M3yUYEHHs BELECTB U XMMUYECKUX Peaklui, a Takke B ((OPMUPOBAHUU U PA3BUTUU YMEHHMH U CIIOCOOOB IESATEIBHOCTH, CBA3aHHBIX C IUIAHUPOBAHUEM,
HaOJII0ACHNUEM U IPOBEIEHUEM XMMHUYECKOI0 KCIIEPHUMEHTA, COOII0IEHUEM IIPaBUiI O€30M1acHOro 00palleHUs C BEIECTBAMU B [IOBCEIHEBHON KU3HMU.

Hapsany ¢ stum nenu u3ydeHus mpeaMeTa B IMporpaMMe YTOYHEHbI U CKOPPEKTHPOBAHBI C YYETOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOI'O
obuiero oOpazoBanusi. CerogHs B 00pa3oBaHUU 0CO00 3HAYMMOMW NMPU3HAETCS HANPABIEHHOCTh OOYyYEHUS Ha Pa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
¢dopmHpoBaHue €€ MHTEIUIeKTa M 0o0Imell KynbTypbl. OOydeHHEe YMEHHIO YUUTBhCS U MPOAOJIKATh CBOE 0Opa3oBaHUE CaMOCTOSATEIbHO CTAHOBMTCS
OJIHOM M3 BakHEHIINX (QYHKIMI y4eOHBIX IPEIMETOB.

B cBs31 ¢ 3TUM NIPH M3YYEHUU MPEIMETa B OCHOBHOH IIIKOJIE JOMHUHHUPYIOIIEe 3HaYeHNE PHOOPENTH TaKue LEeNH, KakK:

(GbopMHpOBaHNE MHTEIJIEKTYAIBHO Pa3BUTON JTMYHOCTH, FOTOBOM K caMO0OOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PEILICHHH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KHU3HU;

HalpaBJIEHHOCTh 00YUYEHUS Ha CHUCTEMAaTH4YeCKOe MPUOOIICHNE YUAIUXCs K CAMOCTOSATENIbHON MO3HABATENbHOMN JesITeIbHOCTH, HAyYHBIM METOJIaM
MO3HAHUs, POPMHUPYIOIIMM MOTHBAIUIO M Pa3BUTHE CTIOCOOHOCTEH K XHUMHUU;

oOecrieyeHrne YCIOBHUH, CIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOUIMMHKCS OIbITa pa3HOOOpa3HOW JEATENIbHOCTH, MO3HAHUSA M CAMOIO3HAHUS,
KITIOYEBBIX HABBIKOB (KITFOYEBBIX KOMIIETEHITHH ), IMEIONINX YHUBEPCAITBHOE 3HAYCHUE JIJISl PA3IMYHBIX BUJIOB JCSITEIBHOCTH;

¢dopmMHpoBaHHEe yMEHUIl OOBSCHATh M OLIEHUBATH SIBICHHUS OKPYXAIOIIEro MUpPAa HA OCHOBAaHMM 3HAHUM M OIBITA, MOJIYYEHHBIX MPU U3YyYCHHUU
XHMUW;

¢dopmupoBaHHe y 0OO0YYaIOUIMXCS T'YMAHUCTHYECKUX OTHOUICHUH, MOHUMAHUS LEHHOCTH XUMHUYECKUX 3HAHUH Il BBIPAOOTKH 3KOJOTMYECKH
11e71ec000pa3HOro MOBEACHUS B ObITY M TPYIOBOU JEATENILHOCTH B LIEISIX COXPAHEHUS CBOETO 3/J0POBBS M OKPY>KaIOLIEH MPUPOTHON Cpeibl;



pa3BUTHE MOTHUBALUHU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIUTAHHMIO HA OCHOBE YCBOEHHS OOIIEUEIOBEUYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOGHIIS M HANIPAaBICHHOCTH AaJbHEHUIIEro 00yueHHs.

COJEP)KAHUE YYEBHOI'O ITIPEJMETA

IlepBoHavajbHBIE XMMHYECKHE TOHATHS

[Tpenmer xumun. Pons xumuu B xu3HU denoBeka. Tena u BemecTsa. PU3NYeCKUe CBOMCTBA BEIECTB. ArperaTHoe cocTosiHue BemecTs. llonarue o
METO/axX MO3HAHUs B XMMUHU. XUMUS B cucTeMe HayK. HucTtele BemectBa U cMecH. CriocoObl pa3faeneHust CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3J1€MEHTBI. CUMBOJIBI XUMHUYECKUX 3IEMEHTOB. [IpOCThIE U CII03KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas Gopmyna. BaleHTHOCTh aTOMOB XMMHYECKHUX 3JEMEHTOB. 3aKOH IOCTOSHCTBAa cocTaBa BemlecTB. OTHOCHTENIbHAss aTOMHAs Macca.
OTtHOcHTeNnbHAs MOJIEKYJISIPHAsA Macca. MaccoBasi 10J1s1 XMMUYECKOIO 2JIEMEHTA B COCJUHCHHH.

®u3nyeckue M XUMUYECKHE SIBICHUSA. XUMHUYECKas peakluus U €€ NPHU3HAKU. 3aKOH COXPAHEHMsI MAacChl BEIECTB. XUMHUYECKHE YPABHEHMS.
Knaccugukaius XuMiuueckux peakuuil (CoeTuHeHns1, pa3aokKeHUs, 3aMeLeHHsI, OOMEHa).

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHMUYECKOI MOCYA0H, ¢ MpaBuiaMu padoThl B 1a00OpaTOpuu U npuémMamu oOpaleHus ¢ J1abopaTOpHbIM
000pyZI0BaHUEM; U3Y4YE€HUE U ONUcCaHHe (U3NYECKUX CBOICTB 00pa3l0B HEOPraHMYECKHX BEILECTB; HaONOJeHHE (U3UYECKUX (IUIaBJICHHUE BOCKA,
TasiHUE JIbJIa, paCTHUpPAaHUE caxapa B CTYIIKE, KUIIEHUE M KOHJIEHCALUs BOJbI) U XUMHYECKHX (TOpEHUE CBEYH, NMPOKAIMBAHHE MEIHOW IPOBOJIOKH,
B3aUMOJICHICTBHE MeJa C KHUCJIOTOM) sIBJICHUH, HaOJIOJEHHME U ONUCAaHHE NPU3HAKOB NPOTEKaHWsS XUMHMUYECKUX peakUuil (pa3ioxkeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapusi, pasznoxkeHue ruapokcuaa meau(ll) mpu HarpeBanuu, B3aMMOJCHUCTBHE kKejle3a C PAaCTBOPOM
comu meau(Il)); m3ydenue crnocoOOB pasiesieHuss cMecei (C MOMOIIBI0 MarHuTa, (UIBTPOBAaHHE, BBINAPUBAHUE, AUCTUILIALMS, XpoMmaTorpadus),
IIPOBEJICHUE OYMCTKH MTOBAPEHHOM COJIM; HAOJIIOJIEHUE U ONMCAHUE PE3YIbTAaTOB MIPOBEJIEHUS OIbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAcCChl;
co3JlaHre MoJiesIel MOJIEKYI (I1apOCTEePKHEBBIX).

Baxuelinue npeacraBuTe/ M HEOPraHMYECKHUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopog — sneMeHT M mpocTtoe BemiecTBO. HaxoxaeHue kuciopona B Npupoje, puzndeckue u
XUMHUYECKHe cBoMcTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kucnopoaa. CriocoObl MoJIydeHus: KUCIOPOAa B JAOOPaTOPUH M MPOMBILIUIEHHOCTH.
Kpyrosopot kuciaopozaa B npupoze. O30H — aJjIoTponHas MOUPHUKAIMS KUCIOPOAA.

TemoBoil 3pPexT XMMHUYECKOW peakluH, TEPMOXMMHUYECKHE YpPaBHEHHUS, 3K30- M DHJIOTEPMHUYECKHE peakuuu. TOIIuBO: yroib M METaH.
3arps3HeHue Bo3/lyXa, yCUJIeHHe TapHUKOBOTo 3(dekra, pazpyiieHne 030HOBOTO COsI.

Bomopon — snemeHT u mpocTtoe BemiecTBo. Haxoxknenue Bomoposa B MpHUpoe, PU3MUECKHE M XUMHUUYECKHUE CBOWCTBA, MPUMEHEHHUE, CITOCOOBI
nostyueHus. Kucnorsl u comnmu.

KomnuuecTBo BemecTBa. Monb. MosnsipHas macca. 3akoH ABorajpo. MossipHblii 00b€M ra3oB. Pacy€rsl Mo XMMHUYECKUM YpaBHEHUSIM.

®duznyeckue cBoiicTBa Boabl. Bona kak pactBoputenb. PacTBopel. HachllieHHbIE M HEHACHIIIEHHBIE PACTBOPBL. PacTBOPMMOCTB BELIECTB B BOJIE.
MaccoBast 1014 BelllecTBa B pacTBope. XUMHUUYECKHe CBOMcTBa Bobl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU yesioBeka. KpyroBopoT Boibl
B IIPUPOJIE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOI.

Knaccudukanus Heoprannyeckux coenuHeHuil. Okcunpl. Knaccudukanus okcuioB: coneodpasyronue (OCHOBHbIE, KUCIOTHbIE, aM(pOTEpHBIE) U
HecoseoOpasyrone. HomeHkiatypa OKCHIOB (MEXIyHapoAHas M TpuBHalbHas). Puszndeckue M XUMHUYECKHE CBoOWcTBa OKcHIOB. llomyuenue
OKCH/JIOB.

OcnoBanus. Kinaccudukanus ocHOBaHUM: MIENOYM M HepacTBOpHUMBIE OCHOBaHMs. HoMeHK/IaTypa OCHOBaHUHM (MEXAyHapoJHas U TPUBHAIIbHAs).
Du3nYeCKre U XMMUYECKUE CBOMCTBAa OCHOBaHUH. [lonydyeHre ocHOBaHMIA.



Kucnotsl. Knaccuduxanus kucinot. Homenknarypa KuciaoT (MeXIyHapoaHas U TpuBUanbHast). Pu3ndyeckne U XMMHUYECKUE CBOMCTBA KUCIOT. Psn
aktuBHOCTH MeTasuioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenknarypa comneit (MexayHapoaHas 1 TpuBuaibHas). @usndeckne u XUMUYECKUE CBOMCTBa coiell. [lonydyenue coneil.

['eHeTnyeckas CBSA3b MEXAY KJIaCCAMHA HEOPraHMYECKUX COCIUHEHUM.

XVMMHUYECKUH 3KCIIEPUMEHT: KaUECTBEHHOE ONPEJECIICHUE COJAEPKAHUS KUCIOPOoJa B BO3JyX€; NOJyuYeHUE, COOMpaHUE, pacllO3HABAHUE U U3yUEHHE
CBOWCTB KMCIOPOZA; HaOJIOJE€HUE B3aMMOJEHCTBMS BEILECTB C KHCIOPOJOM M YCJIOBUS BO3HUKHOBEHMS M IPEKpallleHHs ropeHus (moxapa);
O3HaKOMJIEHHE ¢ 00pa3liaMu OKCUJIOB M OIMCAHUE UX CBOWCTB; MOJY4YEHHE, cOOMpaHHUE, pacliO3HABaHUE M M3y4YE€HUE CBOMCTB BOAOpOJa (TOpEeHUE);
B3auMojieiictBue Bojopona ¢ okcuaoM Meau(Il) (Bo3MoKHO HCHONb30BaHUE BUIEOMATEPHATIOB); HaOMIOIEHHE OOpa3LOB BELIECTB KOJIMYECTBOM
1 Moub; uccienoBaHue 0COOEHHOCTEN PACTBOPEHHUS BEIIECTB C PA3IMYHON PaACTBOPUMOCTBIO; IPUTOTOBJIICHHE PACTBOPOB C ONMpPENENEHHON MacCOBOM
J0Jed pacTBOPEHHOIO BELIECTBA; B3aUMOJCHCTBHE BOJBI C METa/UIaMU (HAaTpUEM M KajblMeM) (BO3MOXHO MCIIOJIb30BAaHHE BUEOMATEpUAIIOB);
OIIpE/ICJIEHUE PACTBOPOB KHUCIIOT U IIEJIOYEH C MOMOIIBI0 MHAMKATOPOB; HUCCIIEIOBAaHUE OOpa3lloB HEOPIaHWYECKUX BELIECTB PA3JIMYHBIX KIJIACCOB;
HaOJI0IeHNe U3MEHEHUSI OKPACKM MHAMKATOPOB B PACTBOpaxX KUCIOT M IIeno4el; uzyuyeHue BzauMoneictaus okcuna meau(ll) ¢ pactBopom cepHoii
KHMCJIOTBI, KUCJIOT ¢ METAJUIAMM, PEAKIIUI HEUTPAIA3ALUK; [TOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METAJIa JPYTUM U3 pacTBOpa
COJIY; PELICHHE IKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHelne Ki1acchl HEOPraHM4eCKUX COSIUHEHUI.

IMepnonnuecknii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3j1emenToB JI. U. MenaeneeBa. Ctpoenne aroMoB. XHMHYECKasl CBS3b.
OKuCINTEBHO-BOCCTAHOBUTE/IbHBIC PeaKINU

[IepBrie monbITKM Ki1accuUKaMU XUMUYECKUX J1EMEHTOB. [IoHATHE 0 rpynnax CXOAHBIX IEMEHTOB (ILEIOYHbIE U IIEJTI0YHO3EMENbHbIE METAILIIbI,
raJoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM(OTEepHbIE OKCUIBI U THIPOKCHU/IBI.

[lepuonnyeckuii 3akoH. [leproamueckas cucrema xummuueckux anemenToB [l. 1. MenneneeBa. Kopotkomnepruonnas U AIMHHONEPHOAHAS (HOPMBI
Ilepuognueckoit cucreMbl xumudeckux aiemeHToB JI. M. MenneneeBa. Ileproasl u rpynnel. @U3NYECKUl CMBICI HOPSAIKOBOIO HOMEpPA, HOMEPOB
IIEPUO/JIA U IPYIIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX gep. M3oTomnel. DnekTpoHbl. CTpOEHUE NEKTPOHHBIX 000JI0YeK aTOMOB NMEpBHIX 20 XUMUYECKUX HJIEMEHTOB
IIepnonnueckoir cucrems! JI. 1. MenneneeBa. XapakTepUCTUKA XMMHUYECKOIO JIEMEHTA MO €ro mnoioxkeHuro B llepmommueckoin cucreme /[I. U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHUsl paJnyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAJUIMYECKUX M HEMETAINIMYECKUX CBOICTB IO TPYIIaM U MEpUOJIaM.
3nauenue [lepmonnyeckoro 3akoHa u llepuonnyeckoil cuCTEMBI XMMHMUYECKHUX 2JIEMEHTOB Ui Pa3BUTHS Hayku W npaktuku. . 1. MenneneeB —
Y4EHBIN U TPAKIAHUH.

Xumnueckas cBs3b. KoBaneHTHas (MOJsipHas U HENOJSPHAsi) CBA3b. DJIEKTPOOTPULIATEIbHOCTh XUMHUECKUX AJIEMEHTOB. MIOHHAs CBSA3b.

Crenenb okucienus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Iporieccsl okucieHus U BoccTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUECKUH IKCIIEPUMEHT: U3y4YeHHEe 00pa3loB BEUIECTB METAJUIOB M HEMETAJUIOB; B3aUMOACHUCTBUE THPOKCHIA IIMHKA C PAaCTBOPAMU KUCIOT U
1iesiouel; MpPOBEICHHE OINBITOB, WJUIIOCTPUPYIOUIMX MPUMEPhl OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (FOpeHHe, pPEeaKIUH pa3iokKeHMUs,
COCMHEHHUS).

MexnpeamMeTrHblie CBSI3H

Peanuzanus MeXnpeaMeTHBIX CBA3eH NMpU M3YYEHUU XUMHHM B 8 KJlacce OCYIIECTBISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HaYYHbIX
MOHSTHUM, TaK U TIOHATUH, SIBISIOIINUXCS CUCTEMHBIMH ISl OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYUHOT'O IIUKJIA.

OO111e ecTecTBEHHO-HAYYHbIE MIOHATHS: HayYyHbIH (aKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIN3, CHHTE3, KIacCU(UKaLus, TEPUOANYHOCTh, HAOIIO/ICHHE,
JKCIIEPUMEHT, MOJEIINPOBAHNE, U3MEPEHNE, MOJIEIIb, SIBIICHHE.

®usnka: MaTepus, aToOM, JIEKTPOH, IPOTOH, HEMTPOH, MOH, HYKJINJ, U30TOIbI, paAMOAKTUBHOCTb, MOJIEKYJA, MIEKTPUUECKUIN 3apsl, BEILIECTBO,
TeNo, 00bEM, arperaTHOE COCTOSTHUE BELIECTBA, a3, PU3NUYECKUE BETUUNHBI, €IUHULIBI U3MEPEHUS, KOCMOC, IUIaHeThl, 3BE3b1, COoNHILIE.



buonorus: ¢porocuntes, npixanue, buocdepa.
I'eorpadus: atmocdepa, ruapochepa, MUHEpaIIbI, TOPHBIC TOPO/IBI, TIOJIE3HBIC HCKOTIAEMbIC, TOILUINBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATDI

N3ydyenne xumun B 8 Ki1acce HAMPABICHO HA JOCTHKCHHE O0YUYAIONUMUCS JTUYHOCTHBIX, METAPEAMETHBIX U MPEAMETHBIX Pe3yJIbTaTOB OCBOCHHUS
y4eOHOT0 MpeameTa.

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE Pe3yJbTaThl OCBOECHUS MPOrPaMMbl OCHOBHOI'O OOIIEro 00pa30BaHUs JOCTUTAIOTCA B XOA€ OOydeHHs] XMMHMU B €IMHCTBE Y4eOHOH U
BOCIIUTATENBHON JeATeNbHOCTH OpraHu3alii B COOTBETCTBHM C TPAJUIMOHHBIMH POCCHHCKUMH COLMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSMM, NPUHATHIMM B OOIIECTBE MpaBWIaMH M HOPMAaMH IIOBEACHHUS U CIIOCOOCTBYIOT IIpOLlECCaM CAaMOIO3HAHUS, CaMOPa3BUTHUS U
COLIMAIN3aluU 00yJaroINXCs.

JIMYHOCTHBIE pe3yabTaThl OTPAXKAIOT CHOPMHUPOBAHHOCTh, B TOM YHCJIE B YACTH:

I[MaTpuoTHYECKOr0 BOCIUTAHUA

1) HIEHHOCTHOT'O OTHOILEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY HacleANI0, HOHUMaHMs 3HaYeHUS! XUMUYECKOM HayKH B
KHU3HH COBPEMEHHOTO OOIIecTBa, CIIOCOOHOCTH BIAJIETh TOCTOBEPHOW HH(OpMAIME O MepeqoBhIX AOCTIKEHHSX M OTKPBITUSAX MHPOBOW U
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAY4YHbIX 3HAHUX 00 YCTPOWCTBE MUpa U OOILECTBa;

I'pa:kaaHCKOro BOCIIMTAHUS

2) mpeAcTaBiIeHHs O COLMAIbHBIX HOpPMax M IpPaBUJIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, KOMMYHMKATHBHOM KOMIETEHTHOCTH B
OOIIECTBEHHO IOJIE3HOM, y4eOHO-HMCCIeA0BaTENbCKOM, TBOPUECKOW M JPYTHX BHUJAX JEATEIbHOCTH; TOTOBHOCTM K Pa3HOOOpa3HOMl COBMECTHOM
JESITeIbHOCTH IPH BBIOJHEHWH Y4YeOHBIX, MO3HABAaTENbHBIX 33734, BBINOJHEHUHM XMMHUYECKHX HKCIIEPUMEHTOB, CO3JaHUU Y4EOHBIX MPOEKTOB,
CTpeMJICHHS K B3aUMOITOHUMAHHUIO W B3aMMOTIOMOIIM B TPOIIECCE ITON YUeOHOH NesITeTbHOCTH; TOTOBHOCTH OIICHWBATh CBOE TIOBEACHUE U TTOCTYIIKU
CBOUX TOBapHILEH C MO3UIMK HPaBCTBEHHBIX U NPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM ITOCTYIKOB;

LlenHOCTH HAYYHOT0 MO3HAHUS

3) MHPOBO33pEHUYECKUX IMPEACTaBIECHUI O BELIECTBE M XMMUYECKON peakIUH, COOTBETCTBYIOLUIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKU U
COCTABIISFOLINX OCHOBY JIJIsl IOHUMaHHS CYIIHOCTH HAyYHOH KapTHHBI MHpPA; NPEACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHUTHS MPHUPO/IHI,
B3aMMOCBSI35IX YEJIOBEKA C MPUPOIHON CpesIoi, O pOJIM XUMHUH B TO3HAHUU 3THUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeIbHBIX MOTHBOB, HAIPABJICHHBIX HA MOJYyYCHNE HOBBIX 3HAHHUH M0 XUMHH, HEOOXOTUMBIX Il O0BSICHEHUST HAOIIOTaeMBIX MTPOIECCOB U
SIBIICHUI;

5) mo3HaBaTeNbHOW, WH(GOPMAIIMOHHON W YHTATENLCKOW KYJIBTYPHI, B TOM YHCIIE HABBIKOB CaMOCTOSITEIIEHOW pabOTHI ¢ YYEOHBIMH TEKCTaMH,
CIPaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

6) nHTEepeca K OOYYCHHIO U TMO3HAHUIO, JTI0003HATEILHOCTH, TOTOBHOCTH M CITIOCOOHOCTH K CaMOOOpa30BaHUIO, MPOEKTHONW W HMCCIEI0BATEIIHCKO M
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPAaBIEHHOCTH U YPOBHS 00YUYEeHHUS B JajbHEUIIEM;

®opMHPOBaHUS KYJIbTYPbI 310pOBbS

7) 0co3HaHMS LIEHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO, YCTAHOBKM Ha 3/I0POBBII 00pa3 KU3HU, OCO3HAHUS TOCIE/CTBUI
U HENpUsTUS BPEIHBIX NPUBBIUEK (YMOTpPEeOJIEHUs alKorojisi, HApKOTHUKOB, KypEeHHs), HEOOXOJUMOCTH COOIIOAEHMS MpaBui O€30MacHOCTU MpH
00palIeHN! C XUMUYECKIMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;



TpyaoBoro BocnuTaHus

8) mHTEepeca K MPaKTHIECKOMY M3yUYeHHUI0 Ipodeccrii 1 Tpyaa pa3IudHOro po/ia, YBaXKEHHE K TPYYy U Pe3yJIbTaTaM TPYAOBOU AESITEIbHOCTH, B TOM
Yuciae Ha OCHOBE NMPUMEHEHMS MPEIMETHBIX 3HAHWN MO XUMHH, OCO3HAHHOTO BhIOOpa MHIMBUAYAJILHOW TPAEKTOPUHU MPOJOIDKEHHUS 0O0pa30oBaHUs C
Y4ETOM JIMYHOCTHBIX HHTEPECOB U CITOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yCIenHOW MpodecCHOHATBLHOM AeTEIbHOCTH
Y pa3BUTHUS HEOOXOUMBIX YMEHUI; TOTOBHOCTH aJallTUPOBATHCS B MPO(HECCUOHATLHON Cpeie;

IKO0JOTrHIeCKOro BOCHIUTAHUSA

9) 9KOJOTHYECKH IEIeCO00Pa3HOr0 OTHOIICHUS K MPHPOJC KaK MCTOYHUKY JKU3HU Ha 3eMJjie, OCHOBE €€ CYIIEeCTBOBAHUS, IIOHUMAHUS I[EHHOCTH
310poBOro M Oe3omacHOro oOpasza >KHW3HH, OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3MUECKOMY M ICHUXHYECKOMY 3JI0POBBIO, OCO3HAHMS
[IEHHOCTHU COOJIOACHHUS ITPABMII OE30MACHOTO TIOBEICHHUS IPU PaboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIIHSIX, YTPOKAIOIINUX 3I0POBBIO U YKU3HU JIIOJICH;

10) crtocoOHOCTH MPUMEHSTHh 3HAHMS, TOJy4aeMble NMPU MU3YYCHUH XMUMHH, JJIA PEUISHUs 3a7a4, CBA3aHHBIX C OKpY)KarolleH MPUPOIHON CpeloH,
MOBBIIICHUST YPOBHSI SKOJIOTUYECKON KYJIBTYphl, OCO3HAHUS TII00AJBHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEeM M MyTeH WX peIIeHUs! MOCPEICTBOM
METOH0B XUMHUHU;

11) 5K0I0rM4ECKOro MBIIIIEHUSI, YMEHUSI pyKOBOJCTBOBATHCS UM B [TI0O3HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMANIBHOM MTPaKTHKE.

METAHNPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX PE3y/bTAaTOB BBLACISIOT 3HAYMMble sl (OPMHUPOBAHUS MUPOBO33pEHMs OOIEHAY4HbIE MOHATHS (3aKOH, TEOpHS,
NPUHIMI, TUMOTe3a, (akT, cucrema, MpoLecc, SKCIEPUMEHT M Jp.), KOTOPHIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4YeOHBIX TpeAMeTax M
MIO3BOJISIIOT HA OCHOBE 3HAHMH M3 3TUX NpeAMETOB (hOPMUPOBATH MPECTABICHHUE O 1EJIOCTHONW HAy4YHOH KapTHHE MHpa, U YHUBEpCaJlbHble ydeOHbIE
neiicTBusl (TIO3HaBaTeNIbHbIE, KOMMYHHKATHBHBIC, PETYJISTHBHBIE), KOTOpbIE 00ecneuuBaroT (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIIEHOMY
IUTAHUPOBAHUIO U OCYILLECTBICHHUIO YU€OHOH 1A TeIbHOCTH.

MertanpenmeTHble pe3yabTaTbl OCBOEHMSI 00pa30BaTENbHOM MpOrpaMMbl IO XMMHHM OTPa)kaloT OBJa/IeHWE YHHMBEpPCAIbHBIMU IMO3HABATEIbHBIMU
JEUCTBUAMH, B TOM YHUCIIE:

Ba3zoBbIMM T0rMUecKMMH JeHCTBUSIMU

1) yMeHHeM HCHOIb30BaTh MPUEMBI JIOTHYECKOTO MBINUIEHUS! MPU OCBOCHUHU 3HAHMH: PACKPBIBATh CMBICT XUMHUYECKUX MOHATUH (BBIIENATH UX
XapaKTepHble IMPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHSIMH), HUCIOJIB30BAaTh MOHATUS JUIsI OOBSICHEHHUS OTAENbHBIX (PAKTOB U
SBJICHUI; BBIOMpATh OCHOBAaHUS M KPUTEPUU JUI KJIAacCHU(PUKALMM XMMHUYECKMX BEIIECTB M XMMUYECKMX pPEaKLUi; yCTaHaBIMBaThb MPUUYMHHO-
CIIEJICTBEHHBIE CBSI3U MEXAY 00bEKTaMU U3yUYEHHS; CTPOUTH JIOTHUECKHUE pacCyKACHUs (MHIYKTUBHBIC, T€AYKTUBHbIE, IO AHAJIOTUH); JAEJaTh BHIBOJIbI
U 3aKJIIOUEHUS;

2) yMEHHEM MPUMEHSATH B MPOLECCe MO3HAHUS MOHATHS (TPeAMETHBIE U METaNpeIMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIOIb3yEMbIE B
XUMHH, TpeoOpa3oBbIBaTh MIMPOKO NPUMEHSEMblE B XMMHUU MOJENbHBIE MPEICTABICHUS — XUMHUYECKHI 3HAaK (CMMBOJ 3JI€MEHTA), XMMHUYecKas
dbopmyna u ypaBHEHHE XUMUYECKOH peakiui — MPH pelIeHNH y4eOHO-TI03HAaBaTeNbHBIX 3a/1a4; ¢ YUETOM ATUX MOJEIBHBIX IPEACTABICHUN BBISBIATDH
U XapaKTepHU30BaTh CYIIECTBEHHbIE NPU3HAKK H3y4aeMbIX OOBEKTOB — XHMMHMYECKHX BELIECTB M XMMHUECKUX peaKUuil; BBISIBIATH OOIIHe
3aKOHOMEPHOCTH, IPUYUHHO-CIIEACTBEHHBIE CBSI3U U ITPOTUBOPEYMS B U3YUaEMBbIX ITPOLIECCaX U ABJICHUSAX; IpeularaTb KPUTEPUH JIJIS BBISIBICHUS STUX
3aKOHOMEPHOCTEN U MPOTUBOPEUMIl; CAMOCTOATEIBHO BBIOMpATh CIOCOO pelieHus y4eOHOH 3ajauu (CpaBHUBATh HECKOJBKO BAapHAHTOB DPELICHMUS,
BbIOMpPATh HanboJIee MOIXOASIIIMMI ¢ YIETOM CaMOCTOATENBHO BBIACICHHBIX KPUTEPUEB);

Ba3oBbIMHM Hcciie10BaTeILCKMMH 1eHCTBUSIMU

3) yMeHHeM HCIOIb30BaTh MOCTABICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKe B KaUeCTBE OCHOBBI [T (POPMUPOBAHUS TUIIOTE3bI
IO TPOBEPKE MPaBUIBLHOCTH BBICKA3bIBAEMBIX CYKICHUI;



4) npuoOpeTeHne ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMH M MIPOBEACHUIO YUCHHUECKUX IKCIIEPUMEHTOB: YMEHUE HAOII0aTh 3a X0JI0M IpoLecca,
CaMOCTOSITEJILHO IPOTHO3UPOBATh €ro pe3ysbTaT, (HOpMyIUpoBaTh 0OOOILIEHHS U BBIBOJABI 110 pe3yjbTaTaM MPOBEIEHHOIO OIbITA, MCCIEIOBAHUSA,
COCTaBJISATH OTYET O MPOJIETaHHON paboTe;

Pa6oroii ¢ nunpopmanueii

5) yMeHueM BbIOMpaTh, aHAIM3UPOBATH U MHTEPIPETHPOBATH MHPOPMALIUIO PA3IUYHBIX BUOB U (HOPM MPEACTABICHHS, MOTyYaeMyl0 U3 pa3HbIX
HCTOYHUKOB (HAy4YHO-NONYJISIpHAsl JIMTEpaTypa XMMHUYECKOIO COJEpKaHMsl, CIpaBOYHbIE IOcoOus, pecypchl MHTepHeTa); KpUTUYECKU OLCHMBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

6) yMeHHEM NPUMEHATh pa3jIMyHble METOJbl U 3alpOChl IPHU MOMCKE U 0TOOpe MH(OPMAIMM U COOTBETCTBYIOILUX IAHHBIX, HEOOXOIUMBIX IJIS
BBITIOJIHEHUST Y4eOHBIX M IIO3HABATENBbHBIX 33Jad OINpPEACICHHOTO THUIA; NMPUOOpETEHHE OmbITa B O0JACTH HCHOJIB30BAHUS WHGOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOI'MH, OBJIAJEHHE KYJIbTYPOH aKTHBHOI'O HCIIOJIb30BAaHUS PA3IMYHBIX MOMCKOBBIX CHCTEM; CaMOCTOSATEIBHO BbIOMPATh
ONTUMANIbHYIO0 (OpMYy TpPEICTaBICHUS WHPOPMALMU M WUIIOCTPUPOBATH peIlacMble 3a/aud HECIOKHBIMH CXEMaMH, JWarpaMMaMu, IpYTHMHU
dhopmamu rpadUKu ¥ ©X KOMOUHAIIMSIMU;

7) yMEHHEM WUCIONb30BaTh W aAHAIM3UPOBAaTH B IIpolecce YUeOHOH U HCCIENOBATEIbCKOW JEATEIBHOCTH HMH(POPMAIUIO O BIHSHUH
IIPOMBIIIJIEHHOCTH, CEIBCKOT0 X0341HCTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPY KAIOLIEH IPUPOJHON CPEbL;

YHuBepcaabHbIMH KOMMYHUKATHBHBIMH J1€iICTBHSIMH

8) yMeHueM 3aJaBaTh BONPOCH! (B XOJ€ AMAJIOra W/MIM AMCKYCCHH) IO CYIIECTBY OOCYXJIaeMoi TeMbl, (hOpMyIUpoBaTh CBOU MPEII0KEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IIPEJIOKEHHOM 3a/1auu;

9) npuoOpeTeHue OIbITa MPE3EHTALNN PE3yJIbTaTOB BBIIOJHEHHUS XUMUYECKOI0 3KCIIepUMEHTa (J1abopaTOpHOro OIbITa, 1abopaTOpHOH paboThl 1O
MCCIICIOBAaHHIO CBOICTB BEIIECTB, YI€OHOTO IIPOCKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOH CO CBEpCTHMKAMU IO3HABATEJIILHOM M HCCIEN0OBATEIbCKOW AEATENbHOCTH IPU PELICHUH BO3HMKAIOIIUX
npobieM Ha OCHOBE y4éra OONIMX WHTEPECOB M COTJIACOBAaHMS MO3HMIWN (0OCYXIEHHs, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBbI», KOOPIMHALIUS
COBMECTHBIX JICWCTBUIL, ONpe/ielieHne KPUTEPUEB 10 OLEHKE KaueCTBa BBITIOJIHEHHON paboThI U JIp.);

YHuBepcaabHBIMH PeryJIATHBHBIMH A€l CTBUSIMH

11) ymMeHHEM CaMOCTOSTENIBHO ONpEAENsATh LEAH JeSTeIbHOCTH, IUIaHUPOBaTh, OCYIIECTBIATh, KOHTPOJIMPOBATH U TNPH HEOOXOIUMOCTH
KOPPEKTUPOBaTh CBOIO JESTENbHOCTb, BbIOMpaTh Hanbosee 3(hPeKTUBHBIE CIIOCOOBI pEeUIeHHUs] YyUeOHBIX M MMO3HABaTENbHBIX 3a]]a4, CaMOCTOSATEIbHO
COCTABJIATh WJIN KOPPEKTUPOBATH MPEUIOKEHHBIN aITOPUTM JEUCTBUI MPHU BBIMTOJHEHUN 3aJaHUN ¢ yYETOM MOTY4YEHHUS! HOBBIX 3HAaHUH 00 M3ydaeMbIX
00BEKTaX — BEILECTBAX U PEAKIIMIX; OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LENH;

12) ymMeHueM UCIOIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIpeAiaraeMble B YCIOBUY 3a/1aHUI.

HNPEIMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX pe3yibTaTOB IO OCBOSHHIO OO0S3aTENBHOIO COJIEPXKaHMs, YCTAHOBJICHHOTO JIAHHOM NMPHUMEpPHON pabodeil mporpamMmoH,
BBIJIETISIIOT: OCBOCHHbBIE 00YYAIOIIUMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUH, crielUpUIecKre sl IPeaMEeTHONW 001acTi «XUMHUS», BUJIBI
JESTeIbHOCTH MO MOJYYEHHUIO HOBOT'O 3HaHUS, €r0 MHTEPIPETAlUU, TPEOOPa30BaAHHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

[TpenMeTHBIE pe3yabTaThl OTPAXKAIOT CHPOPMHUPOBAHHOCTH y 00YHAIOIIUXCS CAEAYIOUUX YMEHHIM:

1) packpvieamv cmblci OCHOBHBIX XMMUYECKUX TOHSTHI: aTOM, MOJIEKYJIa, XMMUYECKHIA DJIEMEHT, IIPOCTOE BEHIECTBO, CI0KHOE BELIECTBO, CMECh
(omHOpOMHAs M HEOAHOPOJHAs), BAJEHTHOCTb, OTHOCHUTENIbHAS aTOMHAas M MOJIEKYJIIpDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JI0Jsi XUMHUYECKOTO 3JIEMEHTa B COEIMHEHHM, MOJIAPHBIA 00BEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJb, DJIEKTPOOTPULIATENLHOCTh, CTETEHb
OKHCJIEHHUS, XUMHUYECKas peaklus, KiaccuuKalus peakiuii: peakiiui COeAMHEHUs, pEeakluu pa3ioXKeHHs, peakliMyi 3aMellleHus, peakuuu oOMeHa,



9K30- U HHJIOTEPMHUYECKHE PEAKIIMU; TEIUIOBOM 3(PQEeKT peakuuu; sapo aroma, JICKTPOHHBIM CJIOH aroma, aTOMHas OpOMTalb, pajuyc aroma,
XMUMHYECKas CBA3b, MOJIIPHAS U HEMOJIAPHAsl KOBAJIEHTHAsI CBsI3b, HIOHHAS CBSA3b, HOH, KATHOH, AHUOH, PACTBOP, MAacCOBas JOJIS BEIECTBA (MPOLIEHTHAs
KOHLIEHTpALUs) B pacTBOPE;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XHMHYECKMX MOHATHH (CM. I. 1) M NPUMEHSTh STH IOHSATHS HPU ONHCAHUU BELISCTB M HUX
IIPEBPAILCHMUI;

3) ucnonvzosamv XUMHYECKYIO CHMBOJIUKY JUTSL COCTaBJICHUS! (YOPMYJI BEIIECTB M YPABHEHUI XUMUYCCKHX PEaKIIHIA;

4) onpedensimb BaJICHTHOCTh aTOMOB JJIEMEHTOB B OHHApHBIX COEIMHCHUSX; CTCNCHb OKHCICHUS SJIEMCHTOB B OHHAPHBIX COCJAWHCHUSX;
IIPUHAJICKHOCTD BEIIECTB K ONPeIeIEHHOMY KJIaCCy COeAMHEHUH 1o popMyliaM; BUJ XMMUUYECKON CBSI3U (KOBaJEHTHAs U MOHHAs) B HEOPIaHWY €CKUX
COCIMHEHUSIX;

5) packpvieams cmuicn Tlepuoandeckoro 3akona [I. M. MenneneeBa: NeMOHCTPUPOBATh IOHMMAHUE IMEPUOAMYECKON 3aBHCUMOCTH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB OT UX IoJIokeHUs B Ilepuoanueckoil cucreme; 3aKOHOB COXPAHEHHMS] MacChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4€HUsI, 3aKOHa ABOraJipo; OMMCHIBATh U XapaKTepu3oBaTh TabauuHyro (Gopmy Ileproguueckoil CUCTEMbl XUMHUYECKUX JIEMEHTOB'
pa3nauyaTth NOHTUS «TJaBHas noAarpynna (A-rpynna)» u «nodounas noarpynna (b-rpynna)», mainblie 1 0oJblLIME IEPUOJIBI; COOTHOCUTH 0003HAUEHUS,
KoTOpble umerorcs B Tabnuue «llepuoanyeckast cucrema xuMudeckux snemMeHToB J[. M. MenjeneeBay ¢ YMCIOBBIMM XapaKTEPUCTUKAMU CTPOECHHUS
aTOMOB XMMMYECKUX 3JIEMEHTOB (COCTaB U 3apsi AApa, 00I1ee YUCIIO 3JIEKTPOHOB U PACIPEIEIICHNE UX IO 3JIEKTPOHHBIM CII0SIM);

6) rknaccuguyuposams XAMUYECKHE IIEMEHTBI; HEOPIrAHMUYECKUE BELIECTBA; XMMHUYECKUE PeaKuK (110 YHUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIUH
BEIIECTB, 110 TeIUIOBOMY 3 deKry);

7) xapaxkmepuzosams (onucvléams) OOIKE XUMHYECKUE CBOWCTBA BEIIECTB PpA3JMYHBIX KJIACCOB, MOATBEPXkIas OMHCAHHUE IMPUMEpaMu
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINI;

8) mpocnosuposamw CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KAueCTBEHHOI'O COCTaBa; BO3MOXKHOCTH HPOTEKAHHS XMMHUYECKUX MPEBPAILCHUI B
Pa3INYHBIX yCIOBUSX;

9) gwviuucasIMb OTHOCUTEIBHYIO MOJICKYJSIPHYIO i MOJISIPHYEO MAcChl BELIECTB; MACCOBYIO JIOJFO XMMHYECKOTO dJIEMEHTa 1Mo (opMylie COeTMHEHNS,
MaccCOBYIO JIOJIIO BELIECTBA B paCTBOPE; IPOBOAUTH PACU€Thl IO YPABHEHUIO XUMUYECKOW PEaKIUy;

10) npumensims OCHOBHBIE OIEpPALlMM MBICIUTEIBHON JEATEIbHOCTH — aHalM3 W CHHTE3, CpaBHEHHe, O000OLIeHHe, CHCTeMaTH3allUIo,
KJ1acCU()MKAIMIO, BBISBJICHUE IPUIMHHO-CIECTBEHHBIX CBSI3€H — JIJIsl M3Y4YECHHUsI CBOWCTB BEIIECTB M XUMHUECKUX PEAKINN; €CTeCTBEHHO-HAYYHBIC
METO/bI O3HAHU — HaOJI0IeHNe, H3MEPEHNE, MOJIEIMPOBAHUE, SKCIIEPUMEHT (peasIbHbIM U MBICIIEHHBIN);

11) crnedosams npaBuIaM TMOJIH30BAHNS XUMHUUECKOM MOCYI0W U J1aOOpAaTOPHBIM 000pPYIOBAHHUEM, a TAK)KE MPaBUIIaM OOpaIlleHHUs C BEIIECTBAMU B
COOTBETCTBUHM C HMHCTPYKUHUSMH I10 BBIMOJHEHHIO JIAOOPATOPHBIX XWMHUYECKUX OIBITOB MO MOJYYEHHI0O M COOMpAaHHIO ra3000pa3HbIX BEILECTB
(BoOpo/ia M KHMCIIOpOJia), IPUTOTOBICHUIO PACTBOPOB C ONPENEIEHHON MaccOBOM 10y pacTBOPEHHOTO BEILIECTBA; IJIAHUPOBATh U MPOBOJUTH
XUMUYECKHE IKCIIEPUMEHTHI MO0 PACIIO3HABAHUIO PACTBOPOB LIENOYEH W KUCIOT C TOMOIIBIO MHIUKATOPOB (JITakMyc, GeHosdTanenH, METHIOPAaHX U

ap.).



TEMATHYECKOE IINITAHUPOBAHUE

Ne | HaumenoBanue pasaenos | KosnyecrBo yacos Mara Buabl gesiTeJIbHOCTH Buabi, d¢opmbl | DaeKTpOHHBbIE
/1 | 1 TeM NPOrpaMMbl seero | xomrponen | mparitecn U3YYeHHs KOHTPOJISA (undposBbie)
ble padoThl | € padoThI 06P33033T6J11>Hble
pecypchbl
Paznea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
1.1. | Xumus — BakHast 6 - 2 Cents10ps | PackpbITh cMBICT M3ydaeMbIX | YCTHBIN —ompoc, | https://educont.ru/-
00J1aCTh €CTeCTBO3HAHUSA HOHSATHH; paKkTU4YecKas Karajior  1uGpoOBOro
U IPAKTHYECKOM PackppiTh ponab xumuu B | pabota 00pa30BaTeIbHOTO
NAeATeIbHOCTH YeJ10BeKa OPUPOJE U KU3HU YEJIOBEKA, | TEeMATUUECKUI KOHTEHTA.
€€ CBSI3b C IPyTUMU HayKaMHU; | TUKTaHT,
Paznuuarhe uyucThle BeliecTBa | CAMOOLEHKA  C
U CMECH; OJHOPOJHBIE M | HUCIIOJIb30BAHUEM
HEOJIHOPOJIHBIE CMECH; «OLIEHOYHOT' O
Paznuuare  Qusmueckue U | IuUCTaN.
XUMHUYECKUE SABIICHHUS;
Onpenenstsb pU3HAKU
XUMUYECKUX  pEeakuud |
YCIIOBUS UX MIPOTEKAHUS;
CnenoBate npaBuwiam Th u
[II1P IIpU  BBINOJIHEHUU
NpaKkTUYEeCKUH padoT.
1.2. | BemecTBa 16 1 - Cenrs6ps- | [IpumensTh ecTecTBEHHO - | YCTHBIA ompoc, | https://educont.ru/-
U XUMHYeCKHe peaKkIuu OKTSIOpb- | HAyYHbIE METO/Ibl TIO3HAHUS U | TEMAaTUYECKUI Karajgor  1udpoBoro
HOAOpb OCHOBHBIE olepalyy | IMCbMEHHBIN 00pa3oBaTeNLHOTO
MBICJIUTENIBHON JIEATEIBHOCTH | OIIPOC, KOHTEHTA.
st u3ydeHust BemectB M | [IpakTudeckas
XUMHUYECKHUX peakmwmii; | pabora,
PackpbITh CMBICTT M3y4aeMbIX | CAMOOLIEHKA  C
TMOHSITHI; HCIIOJIb30BAHUEM
Paznuuate  Qusmueckne U | «OIEHOYHOTO
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XUMHWYCCKHUEC SBJICHUAA, u
OOBSACHIATh WX CYIIHOCTH C
TOYKHU 3pCHUA ATOMHO-
MOJICKYJISIPHOTO YUCHUS,

Onpenensrsb IPU3HAKU
XUMHYECKHX  pEakIud |
YCJIOBUA UX ITPOTCKAHUA,

Knaccudunuposars
XUMUYECKUE peakiuu;
CocraBnartb (hopMyIibL

OMHAPHBIX COCIUHEHHWHA 10
BAICHTHOCTH W ONPEACIATH
BAJICHTHOCTh 10 (QopMmyam

BEILIECTB; paccTaBIATh
K02 pHULIIEeHTHI B
ypaBHEHUSX XUMHUYECKON
peaKuu;

CnenoBars mpaBwiam Th wu
[I1P IIpU  BBIIOJHEHUHU
MPaKTUYECKHUH padoT.

JIUCTa».

Hroro no pazneny
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Pasnen 2. Baxxneiimme npeacras

HTEJIN HCOPTAaHUICCKHUX BCIIECTB

2.1. | Bozayx. Kuciopon.
ITonsiTHe 00 OKCHIAX

6

1

Hos16pp

PaCKpI)ITI) CMBICJI M3Y4aCMbIX
MMOHSTHUI U MMPUMCHATH UX IIPU
OIMMCAHUM CBOMCTB B€IICCTB U

[IPEBPAILICHHUI;

XapakTeprus3oBaTh COCTaB
BO31yXa,  (usmueckue U
XUMUYECKHE CBOMCTBA.
CpaBHMBaTh peakuuu
TOPEeHUs] U MEIJICHHOIO
OKHCJICHUS; pacrno3HaBaThb
ONBITHBIM TYTEM KHUCIOPOJ;
OOBACHATD CYILIHOCTb
9KOJIOTMYECKUX npobiiem,

CBA3aHHBIX C 3arpsA3HCHUCM

VYerHBI - omnpoc,

MMM CHMEHHBIH
onpoc, 3a4erT,
CamMooleHKa ¢
HCITIOJIb30BAHUEM
«OILIEHOYHOT'O
JIACTA.

https://educont.ru/-

Karajior 1uGpOBOro
00pazoBaTeNbHOTO
KOHTEHTA.
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BO3/yXa; CruenoBarhb
npaswiam Tb wu IIIIP npu
BBITIOJIHEHUU  MPAKTHUYECKUI
pabor.

2.2. | Bogopoa. Jlexkabps | PackpbiTh cMbICT H3y4aeMbiX | YCTHBIH ompoc, | https://educont.ru/-
IHousiTHe 0 KMCIOTAX IIOHSATUN U IPUMEHATH UX IIPU | TEMATHYECKUI KaTajior  U(ppPOBOro
U COJISAX OITMCAHUH CBOMCTB BEILECTB U | MUCHMEHHBIN 00pa3oBaTeIbHOTO
MIPEBPAIICHHIA; oIpoc, KOHTCHTA.
XapaxkTepHu30BaTh HpaKTHYeCKast
¢usnyeckue W XUMHYECKHE | paboTa
CBOMCTBa BOJOpoa, criocoOsl | CamooneHka ¢
€ro MOJY4CHUsI, IPUMCHEHHSL. | UCIIOJIb30BAHUEM
CoOpatp mpubOp A €ro | OIEHOYHOTo
TIOJTYYCHHUS. CrenoBatsp | IucTay.
npasuiiam Tbh wu IIIIP npm
BBIIIOJITHCHUH  MTPAKTHYSCKHIA
paboT. YuacTBOBaTh B
COBMECTHOH paboTe B TpyIIe.
2.3. | KotnuecTBeHHbIE PackpbITh CMBICT M3ydaeMbIX | YCTHBIN —orpoc, | https://educont.ru/-
OTHOIIEHHUSI B XUMHH NOHSATHHA W TPUMEHATH OTH | TEMATHUECKHH | Kartamor  IudpoBoro
MOHSATHS, & TAK)KE M3YYCHHBIC | 3aUeT, 00pa3oBaTeIbHOTO
3akoHbl W Teopun g | CaMOOIIeHKa  C | KOHTEHTA.
PEILICHUST PACUETHBIX 3a/1a4; | HCIOJIb30BaHUEM
BbIuncasTe MOJISIPHYIO MacCy | «OIEHOYHOTO
BEILIECTB; KOJIMYECTBO | JIUCTAY.
BEIlECTBA, 00BEM Ta3a, Maccy
BEIIIECTBA. IIpoBouTH
pacdeTsl 1O  YpaBHECHUSM
XUMHYECKUX peaKkuuid:
KOJIMYECTBa, 00BEMa, MacChl
BEIIECTBA.
2.4. | Boaga. PacTBopsbI. SuBapp PackpeITh cMBICT M3y4aeMbIX | YCTHBIH onpoc, | https://educont.ru/-

ITonsTHe 00 OCHOBAHUAX

TOHSATUN U IPUMEHSATh UX TIPH
ONMCAaHUU CBOMCTB BELIECTB U
MIpEBPAILCHMII;
XapakTepu3oBaTh

TEMaTUYeCKUI
MMHUCHLMEHHBIH
onpoc,
MpaKTUYEeCKast

KaTajior  mu¢pPOBOTro
00pa30oBaTeNbHOTO
KOHTEHTA.
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¢usnyeckue M XUMHYECKHE
CBOICTBa BOJIbI, €€ POJIb Kak
pacTBOpHTENST B MPHPOIHBIX
nporeccax. CocraBnsTh
ypaBHEHHUSI XUMHUUYECKHX
peakuuii ¢ y4acTHeM BOJBI.
OOBACHATD CYLIHOCTb
9KOJIOTHYECKUX npobiiem,
CIOCOOBI OYHCTKH BOJABI H
Mepsl 10 OXpaHe BOA OT

3arps3HEHUsL. CnenoBath
npasusiam Tb wu IIIIP npm
BBITIOJIHEHUH — TTPAKTUYECKUM
pabor. [IpoBoHTH

BBIYUCJIICHUA C NPUMCHCHUCM

pabora,
CamMmoornegka ¢
HUCIIOJIB30BAHUEM
«OIIEHOYHOTO
JIACTa.

NOHATHHA  «MaccoBas  JOJ
BEIIECTBAY.

2.5. | OCHOBHBIE KJIACCHI 14 1 ®epanb- | Kimaccudurmponarsb YcerHblit - ompoc, | https://educont.ru/-
HEOPraHH4YeCKHUX MapT U3ydaeMble  BEIIECTBA IO | TEMAaTUYECKUI KaTajor  U(ppPOBOro
coeMHeHU COCTaBy 51 CBOMCTBAM; | MIMCbMEHHBIN 00pa30BaTeNbHOTO

CocraBnAarts ¢dbopmysl | ompoc, KOHTEHTA.
OKCHJIOB, KUCIJIOT, OCHOBAaHUH, | MpaKTUYeCcKas
cojei M Ha3pIBaTh MX 110 | paboTa,
MEXKIyHAPOAHOU KOHTPOJIbHAS
HOMEHKJIAType. pabora,
[IporHo3upoBate  cBoiicTBa | CaMoOOlleHKa C
BEILIECTB Ha OCHOBE MX OOIIUX | MCIIOJIb30BaHUEM
X1M.CBOWCTB W3YYEHHBIX | «OI[EHOYHOTO
KJIACCOB. [IponsBoauTs | IuCTaN».
BBIYMCIICHUS! TI0 YpaBHEHUSAM
XUMHUYECKHUX PEAKIIHH.

Hroro no pasneny 33

Paspnen 3. Ilepnoanyeckuii 3akon u Ilepuoguyeckas cucrema xumudeckux 3j1emenToB /[, U. Menaeseesa.
Crpoenne atoMoB. XuMnueckas cBi3b. OKHCJINTEIBbHO-BOCCTAHOBUTEIbHBIC PEaKINHU

3.1

Iepuoauyeckuii 3aK0H M

6

1

Arnpenb

PaCKpBITL CMBICJI

YerHBI - ompoc,

https://educont.ru/-
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Ilepuoauyeckass cucrema
XHMHYECKHX 3JIEMEHTOB
JI. U. Mennaeneena.
Crtpoenue aToma

MIEPUOINYECKOTO 3aKOHA.
[TonnmaTe  cymniecTBOBaHUE
MEPUOINYECKON 3aBUCUMOCTH
CBOMCTB XUMHUYECKHX
3JIEMEHTOB M UX COCIMHEHUI
0 MTOJIOKEHUS B
MEPUOJINYECKON CUCTEME U
CTPOEHUHU aToma.
[Iporno3upoBate  Xapakrtep
M3MEHECHUHN CBOICTB
3JIEMEHTOB M UX COCIMHEHUM
o rpynmaMm H Iepuojaam
[Tepuonnueckon CHUCTEMBI
JI.1. MenaeneeBa.

KOHTPOJIbHAS
pabora,
CaMoolcHKa ¢
HCIIOJb30BaHHEM
«OLIEHOYHOT'O
JIACTaY.

Karajgor  1uGpPOBOroO
00pazoBaTeIbHOTO
KOHTEHTA.

3.2. | XuMu4ecKasi CBA3b.
OKHCIUTENBLHO-
BOCCTAHOBHTE/ILHbIE
peaKiuu

Man

PackpbITh CMBICT M3ydaeMbIX
MTOHSTHH;

Onpenensarb BUJ XUMHUYECKON
CBSI3U B COCAUHCHUY;
Onpenenarpb CTEIICHb
OKHCIICHUS XAMUYECKOr0
JneMeHTa 1mo Qopmyse ero
COCIMHCHMUS;

Onpenenarb  3JIE€MEHT -
OKHCIITEIh MW DJIEMEHT -
BOCCTaHOBUTEIIb;

OOBSCHATD CYIIHOCTh
NpOILIECCOB  OKUCJIEHUS U
BOCCTaHOBJICHUSI,;
CocTtaBisTh ANEKTPOHHBIN
OaJlaHC C y4eTOM YHCIIa
OTHAHHBIX U TIPUHATHIX
3JIEKTPOHOB;
CocTaBisaTh
OKHCIIHTEIIHHO-
BOCCTAHOBUTEIBHOMN PEAKINU;

ypaBHEHUS

YcerHbIl  ompoc,
TEeMaTHYEeCKUI
MMM ChbMEHHBIN
ompoc, 3a4er,
CaMooI1ieHKa ¢
HCIIOJIb30BaHUEM
«OIIEHOYHOT'O
JIACTa.

https://educont.ru/-
Karajgor  UGPOBOTrO
06paBOBaTeHBHOFO
KOHTCHTA.

Hroro no pasgeay:

13
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PesepBHOe Bpems

OBILIEE KOJIMYECTBO
YACOB 11O ITPOT'PAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KonuyecTBo yacos Hara Buaebl, popMbI KOHTPOJIA
n/n U3YYeHUs
BCEro KOHTP | IpaKTHYeCKHue
0JIbH | paboThl
ble
pador
bl
1. BBoausiit uncrpykrax no Th u IIITP. IIpeamer 1 - - CeHts0pb Yerublii onpoc, OLeHOYHBIN JTUCT
XuMUU. PoJib XMMUHU B )KU3HU YETIOBEKA.
2. Xumud B cUCTeME HayK. MeTo bl TO3HAHUS B 1 - YcTHbIi onpoc
XUMUU
3. 3HAKOMCTBO C MpaBUJIaMH 0€30MaCHOCTH U 1 - 1 [TpakTrueckas pabota
npuémamu paboThl B XUMHYECKOH JIaOOpaTOpUH.
[Ipaktuueckas paborta Ne 1. [IpaBuiia paGoTsl B
naboparopun U IpUEMBI OOpaIICHHSI C
1abopaTopHBIM 000pPyI0BAHUEM
4, Tena u BemecrBa. PU3NYECKHUE CBOMCTBA 1 - - YcTHBIi onpoc
BELIECTB. ATrperaTHOE COCTOSTHUE BEILIECTB
5. Yucrtsle BemecTBa U cMecu. CrocoObl pa3ieneHus 1 - - YcTHBIN onpoc
cMecen.
6. [IpakTuueckas padora: Ne 2. Paznenenue cmeceit 1 1 [IpakTnueckas pabora
(Ha mpUMepe OYUCTKY MOBAPEHHOM COJIN)
7. @u3nyecKHe BJICHNS — KaK OCHOBA pa3JIeleHUs 1
cMecel B XMMHUHU.
8. [Ipaktnueckas padora Ne3 «OurcTka moBapeHHOH 1 1 [TpakTuueckas padbota
COITI»
9. IIpaktuueckas padora Ne4 «AHaiu3 no4Bbl" 1 [TpakTuyeckas pabora
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10.

XHUMHYECKHE SIBJIEHUS.

11. | AToMHO-MONEKYJIIpHOE yueHue. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIIECTB

12. | Atombl u Monekyisl. IIpocTeie u croxxHbIe [IpakTuueckas pabora
BELIECTBA

13. | [lepuoamdeckasi cucTeMa XUMUYECKUX YJICMEHTOB.

14. | Xumuueckue dJeMEHTh. 3HAaKHM  (CHMBOJIbI) VY CTHBIN ONPOC, OLEHOYHBIN JIUCT
XUMHYECKHUX 3JIEMEHTOB

15. | 3HaKu XUMHYECKUX 3JIEMEHTOB. CeHts0pb Temarnyeckass nMCbMEHHAS

pabora

16. | Xumuyeckue GOpMyIIbl. Oxt1a0pn VYcTHbI onpoc

17. | OtHocutrenbHas aroMHas Macca. OTHOCUTEIbHAS
MOJIEKYJISIpHasl Macca

18 MaccoBas JO0JIA XUMHUYCCKOI'O DJICMCHTA.

19. |Pemenue 3amad Ha BBIYMCICHHE MAacCOBOH JOJHU [IpakTuka pemenus 3agaq
XUMHYECKOT0 3JIeMeHTa 10 (HopMyIie COeTMHEHUS

20. | BameHTHOCTH aTOMOB XMMHUYECKUX DJIEMEHTOB YcTHBIN onpoc

21. | CocraBienue XUMHYECKHUX bopmyn o YcTHBII onpoc
BaJICHTHOCTH.

22. | HaxoxaeHue BaleHTHOCTH XUMHUYECKUX [IpakTuka pemeHus 3aaa4d
3JIEMEHTOB 1O (hopmyiie

23. | ®usnueckue U XUMUYCCKUE SBIICHHUS.
XuMHUYeCcKasi peaKius

24. | XuMHYecKHe peaKItu.

25. |Ilpu3Haku W YCIOBHUS TPOTCKAHUS XUMHUUYECKHX




peakuuii

26. |3akoH coxpaHeHuss Macchl BemiectB. M.B. YcTHbIl onpoc
JIoMOHOCOB — YUYEHBIH-IHIMKIONEUCT
27. | XuMu4eckue ypaBHEHHS YcrHbII o1poc, [IpaKTUKa
pelieHrs 3alad M COCTaBJICHHE
XUM.ypaBHEHUU
28. |Tumbl XMMHYECKMX peakuuil  (CoeaMHEHus,
paslioKeHUs, 3aMeIeHUsI, 0OOMEHA)
29. | Ypok 00001meHns ¥ cucTeMaTH3alliy 3HAaHU I [IpakTuka pemenus 3aaa4d
30. | Konrponbnas padora Nel mo Teme "HauanbHbie KontponbHas padota
MOHATHUS U 3aKOHBI XUMHH".
31. | AHanu3 KOHTpOJIBbHOM paboThl. PaboTa Hax
OLIMOKaMHU.
32. | Bo3nyx — cMmecs razos. CocTtaB Bo3ayxa Hexabpb OneHOYHBIN JTHUCT
33. | TernoBoii 3¢ (ekT XUMUIECKOH PeaKINH, TIOHSITHE YcTHBIN onpoc
0 TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U
SHIOTEPMHUYECKUX PEAKIIUIX
34. | Pemenue 3amad Ha HaXOXJIEHHE 00BEMA
ra3o000pa3HbIX BEIIECTB.
35. | CriocoObl mosryyeHHs KUCIOPOAa B 1ab0OpaTopuu U Temaruueckuit MTMCEMEHHBIN
MPOMBIIIIIEHHOCTH. [IpuMeHenne Kucmoposa orIpoc
36. | IIpaktuueckas padora Ne 5. [Toyuenue u [TpakTdeckas pabora
coOupaHue KUCIOPOa, U3yUeHHE ero CBOMCTB
37. | IlonsTie 00 OKCHIIAX.
38. | Bomopom — XWUMHYECKHH DJIEMEHT H TIPOCTOC Temaruueckuii MUCHMEHHBIN
BEIIIECTBO. orpoc (Bo0po)
39. |Ilpaktuueckas pabora Ne 6. Ilomyuenue u
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cobupaHue BOI0PO/Ia, U3yUEHUE €O CBOWCTB

40. | IloHsATHE O KHCIIOTAX M COJISIX
41. | Conu, HOMEHKIATypa, CBOWCTRA. TemaTuueckuit MUCbMEHHBIN
onpoc (KUCIOTHI)

42. | Moms. MonspHas Macca, pemeHue 3a1ad.

43. | 3akoH ABoraapo. MomnsipHbIif 00BEM ra3oB

44. | Pemenue 3agad Ha B3aUMOCBSI3b KOJMYECTBA
BelecTBa, 00bEMa M Macchl razoB. Pacuérel mo
XUMUYECKUM YPaBHEHUSM.

45, | Pac4€Tbl M0 XUMUYECKUM YPaBHEHUSIM. [IpakTuka pemenns 3aaad

46. | Pacuérnr o XUMHYECKUM YPaBHECHUSIM. [IpakTuka peuieHus 3agayq
[Ipumenenue 3akoHa ABOraapo.

47. | duzmueckre MW XHUMHUYECKHE CBOWMCTBA BOJIBI.
AHaM3 ¥ CHUHTE3 — METOJbl U3YUYEHUs COCTaBa
BOJIBL.

48. | PactBopel. PacTBOpMMOCTH BellecTB B BOJE [IpakTuka pemenus 3aaa4
[TonsTre 06 OCHOBAHUSIX U UHIUKATOPAX.

49. | Konmentpamuss pacTtBopoB. MaccoBas  1ons [IpakTuka pemenus 3aaa4
BelleCTBA B pacTBope.  Belumcienus ¢
WCIIONBb30BAHUEM  TIOHATHS  «MaccoBas  JOJsA
BEIIECTBA B PACTBOPE.

50. |IIpaktuyeckas pabora Ne 5. IlpuroromieHue Yerubrit onpoc, O1IeHOYHBIH JIUCT
PacTBOPOB C OIPEAEIEHHON KOHLIEHTpalUen.

51. |KpyroBopor BoOmbl B Tpupoje. 3arps3HEHHUE Temarnueckuit MHCHbMEHHBIN

NpUPOAHBIX BoA. OXpaHa M OYUCTKA MPUPOTHBIX
BOJ

ompoc (Boja)




52.

KontponbHas padora Ne 3 mo Tteme «Baxneitmme
MPEICTaBUTEIIN HEOPTaHUUECKUX BEIIeCTB"

OLIEHOYHBIH JIUCT

53. | Ananu3 KOHTpoOJIbHOU paboThl. PaboTa Haj
OmruOKamH.

54. | Knaccudpukanusi HEOPraHWYECKHX COCIUHEHUI [IpakTuka pemenus 3aaad
[lonsiTve o0 rpynmax CXOIHBIX  3JIEMEHTOB
(wenoyHble M HIETIOYHO3EMEJIbHBIE  METAJUIbI,
raJloreHbl, UHEPTHBIE Ta3bl). DIIEMEHThI, KOTOPbIE
00pa3yroT aMm(pOTEpHBIEC OKCHJIBI H THAPOKCHIBI

55. | Okcuapl: kimaccuduKanys U CBOKWCTBA. [TpakTrueckas pabota

56. |OcHoBaHus, KjgaccU(pUKAIUMsi ©W  CBOMCTBA,
CTIIOCOOBI TIOTYYEHUSI.

57. | OcHOBaHUS, CIOCOOBI ITOIY4YEHHUS. YceTHblit onpoc, OLeHOYHBIN JTUCT

58. | Kucnorsr: COCTaB, KJaccuukanms, TemaTnueckuii MHUCHMEHHBIN
HOMEHKJIaTypa, Gu3nuecKue CBOMCTBa orpoc

59. | Kucnotsl: XuMHUYeCKHE CBOMCTBA, CIIOCOOBI VYcTHBI onpoc
MOJTy4YeHHUs. PsiT akTHBHOCTH METAIlIIOB

60. Conu: knaccuduKkanus U CBOMCTBA. TemaTnueckuit MNHUCbMEHHBIN

orpoc
61. | Comu: xinaccudukamys v CBOHCTBA. TemaTuueckuii MMUCbMEHHBIN
orpoc

62. | BeruncneHus 1o ypaBHEHUSIM XMMUYECKOM Temarnyeckuii IIACbMEHHBIN
peakuuu orpoc

63. | ['eHeTHueckast CBS3b MEXKIY KJIaCCAMU [IpakTuka pemeHus 3agau
HEOPTaHMYECKUX COCTUHEHHIA

64. |IIpaktuueckas padorta Ne 6. Pemenne [IpakTnueckas pabora

OKCIICPUMCHTAJIbHBIX 3a/la4d 110 TCME «OCHOBHEIE
KJIaCChl HCOPraHNMYCCKUX COC}II/IHGHI/Iﬁ»
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65.

Ypok 006001IeHNS U CHCTeMAaTU3alluy 3HAHUN

IIpakTuka peueHus 3aaad

66. | KonrpomnbHas pabora Ne3 o teme: «OCHOBHBIE KonrponsHas pabora
KJIaCChl HEOPIaHUYECKUX COEIMHEHUI»
67. | AHanu3 KOHTpOJIBbHOM padoThl. PaboTa Hax
OLIMOKaMHU.
68 OcCHOBHEBIE CBCACHHA O CTPOCHUH aTOMOB.
69. | Ctpoenue atomoB. CocTaB aTOMHBIX sJIED.
N3otonsl. DnekTponsl. U3NUECKUd CMBICIT
MOPSAAKOBOTO HOMEpa 3JIeMEHTa
70. | CtpoeHue 31EKTPOHHBIX 000JI0UEK ATOMOB.
71. | [lepmonuueckwuii 3akoH u [leproanueckas cucrema YcTHbIH onpoc
xumudeckux ayemeHToB .M. Meneneena.
Ilepuonel, rpymnmnsl, noArpynmnsl. @uzndyeckuit
CMBICJI HOMEPOB MEPUOJA U FPYIIIbI
72. | CtpoeHHe 3IIEKTPOHHBIX 000JI0YEK aTOMOB YcTHBII onpoc
nepBbIX 20 XUMUYECKUX IEMEHTOB
nepuoanyeckoit cucremsl [. 1. MenneneeBa
73. | CocraBieHune 31eKTPOHHBIX (HOPMYII XUMHUUECKUX
3JICMCHTOB.
74. | KonrponbHas pabora Ne KonrtponsHas pabora
75. | AHamm3 KOHTpoOJIbHOW paboTel. Pabora Hax YcTHBI onpoc,
orOKaMu.
76.
77,
78. | DNEeKTPOOTPHUIIATENBHOCTh aTOMOB XHMHYECKUX YcTHbIl onpoc,
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OJICMCHTOB.

79. | XuMuueckas CBSI3b: HOHHAS. 1 YcrHblii onpoc

80. | KoBanenTHas nosisipHas XMMHUYECKasl CBA3b. 1 YcTHBIN onpoc

81. | KoBanenTHas HemoysipHasi XUMUYECKasi CBS3b. 1 YcTHbIN onpoc

82. | Meramdeckast CBS3b. 1 VYcTHbII onpoc

83. | CreneHb OKUCIICHUS 1 YcTHBIN onpoc

84. | OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIE peaxkuu 1 YcTHBIN ompoc
(OBP).

85. |Ilpomecchl  OKHCICHMS W  BOCCTaHOBJICHUSI. 1 YcTHBII onpoc
OxucnauTenu 1 BOCCTAaHOBUTEIU

86. | CocraBnenue ypaBHEHUI OKHCITUTEIHHO- 1 [IpakTrka peuienus 3agayd
BOCCTaHOBUTEIBHBIX peaxkuui u cXeM
3JIEKTPOHHOTO OajaHca

87. CBOHCTBa OKCHIOB B CBETE OKUCIUTEIBHO- 1 VYcTHbI onpoc
BOCCTaHOBUTEIBHBIX PEaKIIUH.

88. | CBoiicTBa KHCIIOT B CBETE OKUCIIUTEIHHO- 1 VYcTHBII onpoc
BOCCTAHOBUTEJIBHBIX PEAKIIUA.

89. CBOMCTBa OKCHIOB B CBETE OKUCIUTEIBHO- 1 VYcTHbIi onpoc
BOCCTaHOBUTEIHHBIX PEaKIIUH.

90. | CpoiicTBa KHCIIOT B CBETE OKUCIIUTEIHHO- 1 VYcTHbI onpoc
BOCCTAHOBUTEIBHBIX PEAKIIHA.

91. | O0oOIICHNE U CUCTeMAaTH3alKsI 3HAHUH 110 TeMaM 1

«Ilepnonnueckuii 3akon u [ICX3 J1. 1.
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Menpeneesa U XUMHYECKasd CBI3b'.

93. 1
94, 1 YcTHBIN onpoc
95. 1 YcTHBIN onpoc
96. | KontpoabHas pabora Ne6 1o teme 1 KonTponbnas pabora
«ITepuoanmueckuii 3axon u [1CXD /1. U.
Menneneesa 1 XUMHYECKasA CBIA3E"
97. | AHaIM3 KOHTPOJIbHOM paboThl. PaboTa Hax 1
oImuOKamH.
98. | Pa36op 3aganuii OI'D no xumumu. 1
99. | Pa36op 3amanmii OI'D o xumMumu. 1
100. | Pa36op 3aganuii OI'D mo XxuMuwu. 1
101. | Ypok pa3BuBaroIIero KOHTpOIs 3HaHUM. XUMHS B 1
JIEACTBUU.
102. | Peseps. 1
OBUIEE KOJIMYECTBO YACOB I1O 102

INPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUIAA YYEHUKA

1. Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A., AkuronepHoe o6mectBo «M3marensctBo «lIpocBemenney;

METOJUYECKHUE MATEPHAJIBI JIUIS1 YUUTEJA
https://rosuchebnik.ru/ - "TIpocemienune" Kopmoparust Poccuiickuii yaeOHHK

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

http://www.edu.ru — ®enepanabpHbic 00pa3oBaTeIbHBIC PECYPCHI AT 00IIEro 00pa3oBaHus/

2. https://educont.ru/ - Karasnor undppoBoro o0pa3oBareibHOr0 KOHTCHTA.

3. http://school-collection.edu.ru/ - Equnas komiekmus mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
Xumusi:

1. http://www.hemi.nsu.ru/ - OcHOBBI XUMHH. DICKTPOHHBIN YUCOHUK.

2. http://hemi.wallst.ru/— OGpa3oBarenbHbIN CAUT IS IIKOJIHLHUKOB 110 XMMHUH

3. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHocoBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickas onuMIinaia mKoJIbHAKOB.

5. https://chem8-vpr.sdamgia.ru/ - Pemry BIIP.

MATEPUAJTBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLLECCA

YYEBHOE OBOPYJIOBAHMUE

1.IleyaTHble TaOMUIIBI IO YYEOHBIM TEMaM Kypca.
2.Mopenu KpUCTAJUIMYECKUX PEHIETOK; HIapOCTEPKHEBBIE U 00BEMHBIE MOJIEIIN MOJIEKYII.
3. Komekinyu HeOpraHn4eCcKux BEIECTB.

OBOPYJIOBAHUE JIVIS1 IPOBEJEHUA JIABOPATOPHBIX, IPAKTUYECKHUX PABOT, IEMOHCTPAIIUIA

1. Komrmutekt «MuxpoaadopaTopust 171l XUMHYIECKOTO IKCIIEPUMEHTa» ¢ HAOOPOM COOTBETCTBYIOIIUX PEAKTHBOB.
2. Habop peakTtuBoB 1 00opynoBaHus ais BeimoiaHeHust OI'D mo xumum.






