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HHOACHUTEJIbBHAA 3AIINCKA

Paboyas nporpamma 1o XUMHH Uil 00y4YaIOIIUXCS C 3aJIePKKOM MCUXUIECKOTO pa3BUTHS 8-9 KIIacCOB cocTaBieHa Ha OCHOBE TpeboBaHMiA K
pe3yibTaTaM OCBOCHHSI OCHOBHOW 00Opa30BaTENIbHOW MPOTrpaMMbl OCHOBHOTO 0OOIIero oOpa3oBaHMs, MpeICTaBlIeHHBIX B DenepaabHOM To-
CYJapCTBEHHOM 00pa30BaTeNbHOM CTaHIAPTE OCHOBHOTO O0OIIero 0o0pa3oBaHMsA, C YYETOM pACHpEleNEHHBIX IO KiIaccaM MpOBEPSEMBIX
TpeOOBaHMUU K pe3yJabTaTaM OCBOCHHS OCHOBHON 00Opa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO 0OIIeT0 0Opa30BaHUsS M AIIEMEHTOB COACPIKaHUS,
MPEJCTAaBICHHBIX B YHHMBEPCAJIHHOM KOIU(PHUKATOPE MO XUMHUH, lIpuMepHON ajanTHpOBaHHOW OCHOBHOM 00pa3oBATEIBHOW MPOTPaMMO
OCHOBHOTO 00IIero oopa3zoBanusi 00ydaromMXcs ¢ 3aJepkKoil meuxuyeckoro passutus (ganee — [TAOOIT OOO 3I1P), [Ipumepnoit paboueit
IporpaMMbl yyeOHOro mnpeamera «Xumus» (0a3oBblil ypoBeHb), [IpuMepHOll mporpamMmoil BOCHUTaHUS OOy4aroIUXCSd HpPU IHOJYyYEHHUU
OCHOBHOT0 00111er0 00pa3oBaHMsl, C YUETOM pPACHpPEIENIEHHBIX IO KJlaccaM IpPOBEpsieMbIX TpeOOBaHUM K pe3ylbTaraM OCBOEHHS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa30BaHUs U IIEMEHTOB COACP)KAHUSI, TPECTABICHHbBIX B YHUBEPCAIIbHOM KOJU(pUKATOPE
no xumuu, KoHuenuuu npenogaBaHusi ydyeOHOro mnpenmera «XuMus», B 00pa30BaTelbHbIX opraHuzanusx P®, peanusyronmx OCHOBHbIE
o61reoOpazoBarenbHbie porpaMmebl. (yTB. Pemennem Kosmeruun Munnpocsemenust Poccun, npotokon ot 03.12.2019 N I[1K-48H).

OBHIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPE/IMETA «XUMUWS»

Bxiag ywyebHoro mpenmera «XuMHUS» B JIOCTHDKEHUE Iielied OCHOBHOro o0miero oOpa3oBaHusi OOYCJIOBJIEH BO MHOIOM 3Ha4eHHEM
XMMHUYECKON HayKH B TIO3HAHUM 3aKOHOB NMPUPOIbI, B Pa3BUTUH MPOU3BOJAUTEIBHBIX CHUJI OOLIECTBA M CO3/IaHUU HOBOW 0a3bl MaTepHalbHOM
KYJIbTYpBI.

XUMHUS KaK 3J€MEHT CUCTEMbI €CTECTBEHHBIX HAayK pPaclpoCTpaHuiia CBOE BIMSHUE HAa BCe 00JACTH YEIOBEUECKOT0 CYILIECTBOBAHUS, 3aa1a
HOBOE€ BHJIEHUE MHpA, CTaja HEOThEMJIEMbIM KOMIOHEHTOM MUPOBON KYJIbTYphl, HEOOXOIUMBIM YCIOBHEM KU3HU OOLIECTBA: 3HAHHE XUMHHU
CILY’)KUT OCHOBOM 17151 GOPMHPOBAHMSI MUPOBO33PEHHS YEJIOBEKA, €ro MPeICTaBICHHU 0 MaTepHalbHOM €IMHCTBE MUPA; BaXKHYIO POJIb UTPAIOT
dbopMupyeMble XMMHEH NPEICTABICHUS O B3aUMOIPEBPAIICHHUSIX SHEPrUM M 00 HSBOJIONUHU BELIECTB B MPHUPOJE; COBPEMEHHAs XUMUS
HampaBlieHa Ha pelleHHe TI00alIbHBIX MPOOJIEM YCTOMYMBOIO pAa3BUTHS UEIOBEUECTBA — CHIPHEBOW, DHEPreTUYECKOM, MHUILEBON H
AKOJIOTMYECKOM 06e30MacHOCTH, IpobIIeM 3paBOOXPAHEHUS.

B ycroBusix Bo3pacTaroniero 3HaueHUs XMMHH B KM3HU OOIIECTBa CYIIECTBEHHO MOBBICHIJIACH POJIb XMMHYECKOro oOpazoBaHus. B riane
COLIMANIU3allMU OHO SIBJISIETCSA OJHUM U3 YCIOBUI (POPMUPOBAHUS MHTEIJIEKTA IUYHOCTH U TAPMOHUYHOTO €€ pa3BUTHUAL.

CoBpeMEHHOMY 4YEJIOBEKY XMMHMUYECKHE 3HAHUS HEOOXOJMMBI Uil MPUOOpETeHHs] OOLIEKYIbTYpPHOTO YPOBHS, MO3BOJISIIOIIETO YBEPEHHO
TPYIAUTHCS] B COLIMYME U OTBETCTBEHHO y4acTBOBAaTh B MHOTOOOpa3HOM >KM3HU OOIIeCTBa, Al OCO3HAHUS BaKHOCTH Pa3yMHOTO OTHOIICHHUS K
CBOEMY 3[IOPOBBIO U 3[IOPOBBIO JPYTUX, K OKpY’KaloIlel MpUPOTHON cpene, A TPAaMOTHOTO MOBEIEHUS MPU KCIOJIb30BAHUU PA3IUUYHBIX
MaTepHUaIoB U XMMHYECKUX BEIIECTB B MOBCEAHEBHOM KU3HU.

XuMmuyeckoe 00pa3oBaHNe B OCHOBHOM IIKOJIE SBIISETCS Oa30BBIM 110 OTHOIICHUIO K CUCTEME OOIIero XuMuieckoro oopasopanus. [loatomy
Ha COOTBETCTBYIOILIEM €MY YPOBHE OHO Peau3yeT MPUCYIINe O0IIeMy XUMHUUECKOMY 00pa30BaHMIO KIIFOUEBbIE IIEHHOCTH, KOTOPBIE OTPaXaroT
rOCyJapCTBEHHbIE, OOILIECTBEHHbIE U WHIMBUAYaJIbHbIE NOTPEOHOCTH. DTHUM OIpeNessseTcsl CYIIHOCTh oOOIIel cTpareruu oO0ydeHus,
BOCIIMTAHUS U PA3BUTHUS 00YUAIOLINXCS CPEACTBAMH YUeOHOT0 IpeaMera « XUMHUS».

N3yuenne npeamera: 1) cnocoOCTBYeT peanu3aluy BO3MOKHOCTEH Ul cCaMOPa3BUTHA U (POPMUPOBAHUS KYJAbTYpPhI JUYHOCTH, €€ oOmiel u
(GYHKIMOHATIBHON I'PaMOTHOCTH; 2) BHOCHUT BKJaJ B ()OPMHPOBAHME MBILIUIEHUS U TBOPYECKMX CHOCOOHOCTEH MOJPOCTKOB, HAaBBIKOB MX



CaMOCTOSITEIIbHOW y4eOHOW NesTeIbHOCTH, IKCIIEPUMEHTAIBHBIX U UCCIICAOBATEILCKUX YMEHUH, HEOOXOJMMBIX KaK B MMOBCETHEBHOM JKU3HHU,
TaK U B MPO(HECCHOHATLHON AESTEIHHOCTH; 3) 3HAKOMHUT CO CHEIM(PUKON HAYIHOTO MBIIIICHHS, 3aKIa/IbIBAET OCHOBBI LIEJIOCTHOTO B3IJIAAa HA
€IMHCTBO IPUPOIBI M YEJOBEKa, SIBJISAETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHHH €CTECTBEHHO-HAYYHON TPaMOTHOCTH TOAPOCTKOB; 4)
crocoOCTByeT (OPMHPOBAHUIO IEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TPUPOJE, K YEIOBEKY, BHOCUT CBOM BKIaJ B
HKOJIOTUYECKOE 00pa30BaHNE MKOIbHUKOB.

Ha3Banubie HampaBieHuss B 0Oy4eHHH XUMHUHU O00ECTICUMBAIOTCS CHENU(PUKON CoAepiKaHUs MpeaMeTa, KOTOPBIH SBISETCS Ielarorn4ecku
a/IalITUPOBAHHBIM OTpa)KeHUEM 0a30BOM HAyKU XMMHH Ha ONpEeAeNEHHOM dTare e€ pa3BUTHSI.

Kypc xumum OCHOBHOH IIKOJbI OPUEHTUPOBAH HAa OCBOEHHE OOYYaIOLUIMMUCS OCHOB HEOPraHMYECKONM XMMHMHM U HEKOTOPBIX MOHITUH U
CBEJICHUI 00 OTIIENbHBIX 00BEKTaX OPTaHUIECKON XUMUU.

CrpykTypa coaepkaHMsl IpenMera copMHpOoBaHa Ha OCHOBE CHCTEMHOro Mojaxoja K ero usydeHuro. CoaeprkaHue CKIIaJbIBaeTCi M3
CUCTEMbI MOHATUH O XMMHYECKOM 3JIEMEHTE U BEIIECTBE M CHUCTEMbl MOHATHUN O XUMHYecKOM peakiuuu. OO0 3TH CHUCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPHUHIIMILY MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUM HAa OCHOBE TEOPETHUECKHUX MPEJCTABICHUN PAa3HOTO YpOBHS: aTOMHO-
MOJIEKYJIIPHOTO YYEHMSI KaK OCHOBBI BCETO €CTECTBO3HaHMs, ypoBHs Ilepmommueckoro 3akona [I. 1. MenneneeBa Kak OCHOBHOTO 3aKOHa
XUMHH, YYEHHUS] O CTPOCHMM aTOMa M XUMHYECKON CBS3M, MPEACTABIECHUN 00 AJIEKTPOJIMTUYECKOW AMCCOIMAIMM BELIECTB B pacTBOpaXx.
TeopeTnueckue 3HaHUSI paCCMaTPUBAIOTCS Ha OCHOBE SMITMPUYECKHU MOJYYEHHBIX M OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCA MOCIIEI0BATENBLHO OT
OJIHOTO YpPOBHSI K JPYroMy, BBINOJIHAS (YHKIMH OOBSCHEHUS M IPOTHO3UPOBAHMSI CBOMCTB, CTPOEHHUS M BO3MOKHOCTEH MPAKTHYECKOTO
MIPUMEHEHUSI U IOJTyYEHHS NU3y4aeMbIX BEIIECTB.

Takas opranuzaius coaepaHusi Kypca criocoOCTBYeT MPEACTaBICHUI0 XUMHUYECKON COCTABIISIIOIIENH HAydYHOW KapTHUHBI MUpa B JIOTHKE €&
cUCTeMHOM mpupoasl. Tem caMbiM obOecredrBaeTcss BO3MOKHOCTh (POPMUPOBAHUS Y OOYYAIOMIMXCS LEHHOCTHOTO OTHOLIEHHUS K HAYYHOMY
3HAHMUIO U METOJiaM TO3HaHUA B Hayke. BakHO Takke 3aMeTUTh, UTO OCBOCHUE COJIEp>KaHUs Kypca MPOUCXOAUT C MPUBJICUYEHUEM 3HAHUHN U3
paHee U3y4eHHBIX KypcoB: «OKpyx)aroumi Mup», «buosorus. 5S—7 knaccel» U «Pu3uka. 7 Kiaccy.

Peanuzarus qaHHOM nmporpaMMebl B Tipoiiecce 00ydeHus o3BOIUT oOyuatomumcst ¢ 3[1P ycBOUTh KiltoueBble XUMUYECKHE KOMIICTCHITMH
Y TIOHSTH POJIb ¥ 3HAUE€HUE XUMUU CPEU APYTHX HAYK O IPUPOJIE.

N3ydenue xumuu croco0cTByeT GOPMUPOBAHUIO Y 00YUAIOIINXCS HAYYHOTO MUPOBO33PEHHS, OCBOCHUIO OOIIIEHAYYHBIX METO0B
(nabnrofeHue, U3MepeHue, SKCIEPUMEHT, MOJISTMPOBAHKE), OCBOSHHUIO IPAKTHYECKOTO IPUMEHEHUS HayYHbIX 3HAHHUI, OCHOBAaHHOTO Ha
MEXIPEIMETHBIX CBA34X ¢ npeaMeraMu «OKpykaromuid Mupy, «dusnka», «buonorus», «['eorpadus», «Maremaruka» u hopMupyet
KOMITIETEHIIMH, He0OXOIUMBIE IS IIPOJOKEHHsI 00pa30BaHus B 00IaCTH €CTECTBEHHBIX HaYK.

N3ydenue xumuu criocoOCTByeT pa3Butuio y ooydaromuxcs ¢ 3[IP npoctpancTBeHHOrO BOOOpaXkeH s, PyHKIMOHAIBHON TPaMOTHOCTH,
YMEHHS BOCIIPUHUMATh U KPUTUYECKU aHAIU3UPOBATh UH(POPMAIKIO, TPEACTABICHHYIO B pa3UYHbIX (popMax. 3HAYUMOCTb MpeaMeTa AJis
pa3BUTHUS KUZHEHHOU KoMIieTeHIIuu oOyuatonuxcs ¢ 3[IP 3aknrouaeTcst B yCBOGHUU OCHOBBI XUMUYECKUX 3HAHUH, HEOOXOAUMBIX 15
MTOBCEIHEBHOM >KM3HH; HABBIKOB 3/I0POBOTO U OE30MACHOTO JIs YeJIOBEKa U OKPYXKAIOIIeH ero cpeabl 00pasa Ku3HU; (GOPMUPOBAHUH
9KOJIOTMYECKON KYIbTYPHI.

ITporpamma oTpakaet cozepkaHue o0ydeHus npeaMeTy «XUMHUs» ¢ yIeTOM 0COOBIX 00pa30BaTeIbHBIX MOTPEOHOCTENH 00YUArOIIUXCS C
3IIP. OBnaneHue yqaeOHBIM IPEeaMETOM «XHUMHUS» MPEJICTABIAET ONPEACTICHHYIO TPYAHOCTh It oOyuatomuxes ¢ 3I1P. D1o cBsa3aHo ¢
0COOEHHOCTSIMHU MBICITUTEIBHOMN 1ESTEbHOCTH, IEPUOINIECKUMU KOJIeOaHUIMY BHUMaHUS, MaJIbIM 00BEMOM MaMsTH, HEI0CTATOYHOCThIO
oOriero 3anaca 3HaHUH, TOHWKEHHBIM [TO3HABATEIbHBIM HHTEPECOM M HU3KUM YPOBHEM PEUYEBOr0 pa3BUTHSL.



JJis IpeooNieHust TPYTHOCTEH B M3YYEHUHU y4eOHOTO MpeaMeTa «XUMHUs» Heo0XoauMa afanTtanus odbemMa U Xxapakrepa yaeOHOTO
MaTepuasna K o3HaBaTeIbHBIM BO3MOXHOCTSIM JAHHON KaTErOpHH 00YyUJaroIUXCs, Y4eT UX 0COOCHHOCTEH Pa3BUTHS: NCIOJIL30BaHUE
ANTOPUTMOB, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBA3€H, NOCTENEHHOE YCIO0KHEHUE U3y4aeMOr0 MaTepuania.

[Tpu m3ydeHNH XUMUU HEOOXOUMO OCYIIECTBIISITh B3aUMO/ICHCTBHE HA TMOJIMCEHCOPHOI OCHOBE.

TeopeTnuecknii MaTeprall pEKOMEHAYETCS U3y4aTh B IMIPOLECCE MPAKTUYECKON NESITENBHOCTU. BO3MOKHO BBIIEIEHUE OTAEIbHBIX
YPOKOB Ha PEIICHHUE 33/1a4 B CBS3U CO CIIOKHOCTBIO aHain3a Tekcra ooy4datonmumucs ¢ 3[1P. Opranndeckoe eJMHCTBO MPAKTHYECKON
MBICITUTEIBHON JEATEILHOCTH 00yUYaIONIMXCs HA YPOKaX XUMHUHU CIIOCOOCTBYET TPOUYHOMY U OCO3HAHHOMY YCBOCHHUIO 0a3UCHBIX XUMUYECKUX
3HaHMi 1 yMeHud. Oco0oe BHUMaHUeE MPU U3YYCHUU XUMUU YJICIISICTCS U3YICHHUIO «CKBO3HBIX» TIOHATUN U (JOPMUPOBAHUIO HABBIKA
CTPYKTYPHPOBAHHUS MaTepuUaa.

HEJIM U3YYEHUS YYEBHOI'O ITPEJMETA «XUMMU $1»

K HampaBiieHHio nepBoCTENEeHHOM 3HAUMMOCTH MIPH pean3aiii 00pa3oBaTeNbHbIX (YHKIUHI npeaMeTa « XUMUs TPATUIUOHHO OTHOCST
q)OpMI/IpOBaHI/IC 3HAHWI OCHOB XUMHUYECKOU HAYKH KakK oOnactn COBPCMCHHOI'0O €CTCCTBO3HAHUS, HpﬁKTH‘ICCKOﬁ JCATCIIBPHOCTH YCJIOBCKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbI. 3a7aua mpeMeTa COCTOUT B (POPMHUPOBAHUH CUCTEMbI XUMHUECKUX 3HAHUN — BaKHEUIINX
(hakTOB, MOHATUH, 3aKOHOB U TEOPETHUECKUX MOJIOKEHHH, TOCTYIMHBIX 00001IeHNH MUPOBO33PEHUYECKOT0 XapaKTepa, sI3blka HayKu, 3HAHUH O
Hay4YHBIX METOJIaX U3Y4YEHHUS BEIIECTB U XUMUYECKUX PEaKIIHi, a Takke B POPMUPOBAHUU U PA3BUTHHU YMEHUN U CLIOCOOOB JESATENLHOCTH,
CBSI3aHHBIX C TUTAHMPOBAHHUEM, HAOIIOJICHUEM U TPOBEICHHEM XUMHUECKOTO IKCIIEPUMEHTA, COOITIOCHNEM TIPaBIIT O€30MaCHOTO 00paIeHus ¢
BEIIECTBAMU B MIOBCETHEBHOM KU3HU.

Hapsiny ¢ 3TuM 11enu u3ydeHus nmpeaMera B IporpaMme YTOUYHEHbI M CKOPPEKTUPOBAHBI C YUETOM HOBBIX IPHOPUTETOB B CUCTEME
OCHOBHOTO 00111eT0 0Opa3zoBanus. CeroaHs B 00pa30BaHUU 0CO00 3HAUMMOMN MPU3HAETCS HAMPABICHHOCTh OOYYCHMsI HA pa3BUTHE U
caMOpa3BUTHE JUYHOCTH, (POPMUPOBaHHE €€ MHTEIUIEKTa U o0mIell KyabTypbl. OOyueHHe YMEHHUIO YUUTHCS U MTPOJ0JKATh CBOE 00pa3oBaHue
CaMOCTOSITEIPHO CTAHOBUTCS OJHOU M3 BaXKHEHIINX (YHKIMH y4EOHBIX TTPEIMETOB.

Jiia obyuaromuxcs ¢ 3I1P, Tak ke, Kak U AJi1 HOPMAaTUBHO Pa3BUBAIOIINXCS CBEPCTHUKOB, OCBAUBAIOIIMX OCHOBHYIO 00pa30BaTeNbHYIO
MIpOrpaMMy, TOMHUHHUPYIOIEee 3HaYeHHE MPUOOPETAIOT TaKUe LEIH, KaK:

1. ¢opmupoBaHMEe HHTEIEKTyadbHO PpA3BUTON JUYHOCTH, TOTOBOM K COTPYIHHYECTBY, CaMOCTOSITEIIbHOMY HPUHATHUIO PpEIICHUH,
CHOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KU3HU;

2. HaNpaBIEHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCKoe MPHOOIIEHHE Y4YalIuXCs K CaMOCTOSITEJIBHON I03HABATENbHON JEsITeNbHOCTH,
HAy4YHBIM U MPAKTUYECKUM METOAaM MO3HAHUS, (POPMUPYIOIIUM MOTHUBALIUIO U PAa3BUTHE CIIOCOOHOCTEH K XUMUU;

3. olecrnieyeHne YCIOBUM, CIOCOOCTBYIOIIUX MPHOOPETEHHI0 OOYYArOIMIMMHKCS OIBITa Pa3sHOOOpa3HOM AESITeNbHOCTH, MO3HAHHS U
CaMOIIO3HAHHUS, KJIIOUEBBIX HABHIKOB (KIFOUEBBIX KOMIIETEHIMI), MMEIOUIUX YHHUBEpPCAIbHOE 3HAUYC€HUE Uil Pa3IMYHBIX BHUIOB
NeSITENbHOCTH;

4. dopmupoBaHrue yMEHHUI OOBSCHATH U OLICHUBAThH SIBICHUS OKPYKAIOIIETO MUpPAa HAa OCHOBAaHUU 3HAHHWM M OTMBITA, MOJTYUYECHHBIX MPH
W3YyYEHUU XUMUU;

5. ¢opmupoBaHue y OOy4YAIOUIMXCS TYMAHHCTUYECKHUX OTHOIIEHHWH, MOHMMaHUSA IIEHHOCTH XWMHUYECKUX 3HAHUM i1 BBIPAOOTKU
IKOJIOTHYECKH 11e7eCO00pa3HOT0 MOBEACHHS B OBITY U TPYAOBON EATEIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 3/I0POBbS M OKpPY)KaromIeit
MIPUPOJTHOM CPEIbI;



6. pa3BUTHE MOTHBAIIMH K OOYyYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCHHUTAHHIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX
[IEHHOCTEH, TOTOBHOCTH K 0CO3HAHHOMY BBIOOPY MPO(MIIS M HAITPABJIEHHOCTH JAIbHEHIIIET0 O0yUeHHUS.

Kypc HampaBjeH Ha pelleHHe CJAeIAYWINHX 3a4a4, 00ecneYUBAIOIIUX PpPeaTu3anui0 JHYHOCTHO-OPHEHTHPOBAHHOIO M
JAesiTeJIbHOCTHOIO MOAX0/I0B K 00y4eHn10 xumuu ooyqarommxcs ¢ 3[1P na ypoBHe 0CHOBHOI0 00111er0 00pa30oBaHusA:

1. ¢dopmupoBaHHe MepBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX TIPEACTABICHUI O BEIIECTBAX, HMX IMPEBPAMICHUSAX M IPAKTHUYECKOM
IMPUMCHCHUHU; OBJIAICHUC HOHSATUHHBIM armnaparomM U CUMBOJIMYCCKUM SA3BIKOM XUMUH,

2. OCO3HAHHE OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHYECKOH HAQyKH Kak oOmactu COBPEMCHHOI0 C€CTCCTBO3HAHUA, XHUMHUCCKUX
HpeBpaHleHI/Iﬁ HCOPraHNM4YCCKUX U OPraHNMYCCKUX BCIICCTB KaK OCHOBBI MHOTHX SIBJICHUU >KUBOU M HEXKUBOU MMPpUPOABLI; er'IY6J'IeHI/Ie
MPEACTABICHUN O MAaTEPUATIBLHOM E€IUHCTBE MHUPA;

3. OBIAJCHHE OCHOBAMH XHMHUYECKOW T'PAaMOTHOCTH: CIIOCOOHOCTBIO aHAIM3UPOBATh M OOBEKTUBHO OIICHUBATH JKU3HECHHBIC CHUTYAIlHH,
CBSI3aHHBIC C XHMHCﬁ, HaBBIKAMU O€30I1aCHOIO O6paHI€HI/I$[ C BCIICCTBAMH, HUCIOJB3YCMbBIMU B HOBCC}IHCBHOﬁ JKU3HHU, YMCHHUEM
aHAJTM3UPOBATh U IUIAHUPOBATH YKOJIOTUIECKH O€3011acHOE TIOBEICHHUE B LIENSIX COXPAHEHHUS 3I0POBBS U OKPYKAFOIIEH CpeIIbl;

4. ¢opMupoBaHHE YMEHUN YyCTaHABIMBATh CBA3M MEXIy pealbHO HaOMIOMaeMbIMU XMMHUYECKHMMH SIBICHUSMU U TIpolleccami,
MIPOUCXOJAIIMMHI B MUKPOMUPE, OOBSICHITh MPUYMHBI MHOrooOpa3usi BEIleCTB, 3aBUCUMOCTbh HMX CBOICTB OT COCTaBa U CTPOEHHUS, a
TAKXKC 3aBUCUMOCTE IPUMECHCHUS BCIICCTB OT UX CBOI\/'ICTB;

5. mpuoOpeTeHne OmbITa UCTIOIB30BaHMsI PA3IMYHBIX METOIOB M3YUSHHsI BEIIECTB, HAOMIONCHUS 32 UX MPEBPAIICHUSMH TIPU MTPOBEACHUH
HECJIO)KHBIX XUMHUYECKUX IKCIIEPIMEHTOB C UCIIOJIb30BAHHEM JIAOOPATOPHOTO 000PYIOBaHHUS U TIPHOOPOB;

6. dopmupoBaHHe MpeACTaBICHUN O 3HAYCHUN XUMHUYECKOW HAYKW W PEIICHHUH COBPEMEHHBIX KOJIOTMYECKHX MPOOJIeM, B TOM YHUCIE B
MPEAOTBPANICHUN TEXHOTEHHBIX U YKOJIOTHYECKUX KaTacTpod.

Oco0enHocTn 0TOOpPa M aJaNTAUM Y4eOHOI0 MaTepHuaJsia o XuMHH.

OOyueHnue yueOHOMY MpeAMETY «XUMHUS» HEOOXOJAUMO CTPOUTH Ha CO3JaHUH ONTHUMAJIbHBIX YCIOBUHM JJIsl YCBOCHHS MPOTrPAMMHOIO
Matepuana odyqaromumucs ¢ 3[IP. bonbiioe BHUMaHue A0JKHO OBITH yIElIeHO 0TOOpY y4eOHOro MaTepuaia B COOTBETCTBUU C MPUHIIMIIOM
JOCTYIHOCTH MPU COXpaHEHUHU o011ero 6a3oBoro ypoBHs. OH JOJDKEH MO COJEPKaHUI0 U 00beMy ObITh aIallTUPOBAHHBIM U1 00YYaOIIHUXCS C
31IP B COOTBETCTBUH C UX 0COOBIMU 0Opa3oBaTeNbHBIMU MOTPeOHOCTAMU. Crenyer o0neryuTs oBjaieHue MaTepuanoM odyyatouumucs ¢ 3[1P
MOCPEJICTBOM €r0 JETalbHOTO OOBSICHEHHUS C CHCTEMaTHYECKHMM TIOBTOPOM, MHOTOKPAaTHOW TPEHHUPOBKOW B MPUMEHEHMHM 3HAHUU C
WCIOJIb30BAHMEM MTPUEMOB AITOPUTMHU3ALUHU U BU3YAIbHBIX OMOP, O0yYEHHs CTPYKTYPUPOBAHUIO MaTepuraa.

Bonpiioe 3HaveHue AJis MOJHOIICHHOTO YCBOGHUS y4eOHOT0 MaTepraia UMEeT Oropa Ha MEXKIPEAMETHBIE CBSI3U BOIIPOCOB, U3Y4aeMbIX B
JAHHOM Kypce, ¢ TakuMu ydeOHbIMU mpenMeramu kak «l'eorpadus», «DPusuka», «buonorusy». [lo3Bomsis paccMaTpuBath OAMH U TOT K€
yuyeOHBIH MaTepHall C pa3HbIX TOYEK 3PEHHS, MEXIPEIMETHBIE CBS3M CHOCOOCTBYIOT €ro Iy4llIeMy OCMBICICHHI0, 0ojiee MPOYHOMY
3aKPEIUICHUIO MTOJIYY€HHBIX 3HAaHUM U MPAKTUYECKUX YMEHUH.

[Ipu moAroToBKE K ypoKaM Yy4YHTENb JOJKEH MPeaycMOTpeTh (GOpMUPOBAaHHE y OOYYaIONIUXCS YMEHHH aHAIM3HpOBaTh, CPABHUBATH,
000011aTh M3ydyaeMblii MaTepual, IaHUPOBAaTh MPEACTOSIIYI0 padoTy, OCYIIECTBISATH CAMOKOHTPOIJIb. HeoOX0AMMO MOCTOSIHHO CIEIUTh 3a
MPaBUJIBHOCTHIO peueBOro oopmiieHus BrIcKa3bIiBaHU oO0ydaromuxcs ¢ 3I1P.



B cBs13u ¢ 0COOEHHOCTAMU NOBEACHUS U AeATeNbHOCTH oOy4aromuxcs ¢ 3I1P (pacTopMokeHHOCTh, HEOPraHW30BAaHHOCTH) HEOOXOIUM
CTPO’KANIINI KOHTPOJIb COOJIOZICHNS IPABUJ TEXHUKU 0€30IaCHOCTH IIPU MPOBEACHUHU J1a00PaTOPHBIX paboT B XMMUYECKOM KaOWHeTe.

IIpumepHbie BuAbI aesiteibHOCTH oOydaromuxcsa ¢ 3IIP, oOyciioBiaeHHbIe 0cO0bIMH 00pa30BATEJbHBIMH NOTPEOHOCTAIMH W
ol0ecreynBalOIIe OCMbICJICHHOE OCBOCHHE COIePKAHUH 00Pa30BaAHMS 0 NPeAMeTY «XHUMMSD).

Copnepxanuie BHAOB JAeATenbHOCTH oOywarommxcsi ¢ 3IIP Ha ypokax XUMHUHM ONpeAesieTcss MX OCOOBIMH 00pa3oBaTEIBHBIMU
norpedHoctsamu. [Tomrmo mmpoko ucnosbzyeMbix B OOIT OO0 ob6mux asst Bcex 00ydaromuxcst BUIOB ACATEIBHOCTH CIIEAYET YCHIUTD BUJIbI
JEATeNbHOCTH, CTIeUU(UIHBIC IS TAaHHOK KaTeropuy OO0YyJaroUIuXcs, Uit 00eCreueH sI OCMBICIIEHHOTO OCBOCHUS COJIEpKaHus 00pa3oBaHUs
[0 IPEIMETY: YCHWICHHE NMPEAMETHO-TIPAKTUUECKOMN JESITEIbHOCTH C aKTUBU3aLMEH CEHCOPHBIX CHUCTEM; UYEpEJIOBAHUE BUJIOB JESITEIbHOCTH,
3aJIeCTBYIOIINX Pa3JIMYHbIE CEHCOPHbIE CHUCTEMbl; OCBOEHHE MaTepuaia ¢ OMOpON Ha aJrOPUTM; «IIOLIArOBOCTh» B M3YUYEHUU MaTepuaia;
WCIOJIb30BAHNE JIOTIOJIHUTEIbHONW BM3YyalbHOW ONOpHI (IIaHbl, OOpa3llbl, CXEMbl, IIA0JOHBL, OMOpHBbIE Tabmuuel). g pasButusg y
oOyuatontuxcs ¢ 3IIP ymeHus nenatb BbIBOJBI, (OPMUPOBAHUS T'PAMOTHOTO PEYEBOrO BHICKA3bIBAHUS HEOOXOIUMO HCHOJIb30BaTh ONOPHbIE
cioBa 1 knuime. Oco0oe BHUMaHHUE CIEAYET yIeIUTh OOYYEHHMIO CTPYKTYPHUPOBAHHMIO MaTepHasa: COCTABICHHE PHCYHOUHBIX U BepOaJbHBIX
CXEM, COCTaBJICHHE TaOJIML, COCTaBJIEHHWE KJACCU(PHUKAUU C O0003HAYEHHBIMH OCHOBAHMSIMM JUISl KJIACCU(UKAUU U HAMOJHEHHE HX
puMepaMu H JIp.

[IpumepHas TeMaTnueckas 1 TEpMHUHOJIOrHYecKas Jekcruka coorserctsyer OOIT OOO0.

s oOyuaroniuxcs ¢ 3IIP cymecTBeHHbIMU SBISIOTCS MpUEMbl pabOThl C JIGKCMUECKUM MaTepuayioM 1o mnpeamery. IlpoBoaurcs
crielranbHas paboTa 1o BBEACHUIO B aKTUBHBIN CJIOBaph O0yYarOIMIMXCS COOTBETCTBYIONIENH TEPMUHOIOTHH. M3yyaemble TepMUHBI BBOASTCS Ha
MIOJIMCEHCOPHON OCHOBE, 00s3aTellbHa BHU3yallbHas MOJIEPXKKA, aJTOPUTMBI pabOThl C ONPEAEICHHUEM, ONOPHBIE CXEMbI JUIl aKTyalu3aluu
TEPMHUHOJIOTHH.

MECTO YYEBHOI'O IPEJJIMETA «XUMMHs1» B YYEBHOM IIJIAHE

B cucreme o6miero oo6pazoBanus «XUMHUsD» TPU3HAHA 00s13aTENIbHBIM YU€OHBIM MIPEAMETOM, KOTOPBIM BXOJUT B COCTAB MPEAMETHOMN
obnactu «EcTecTBEeHHO-HAayUHbIE IPEAMETHI».

Y4eOHbIM IJTaHOM Ha €€ u3ydeHne oTBeIeHO 136 ydeOHBIX 4acoB - 10 2 4 B HEJCNIO B 8 U 9 K1accaX COOTBETCTBEHHO.

Conepxanre ydeOHOTro mpeaMeTa «XHUMHs», TpeacraBieHHoe B IlpumepHoit pabouelt mporpamme, coorBercTByer PI'OC OOO,
pa3pabotaHo c¢ yuderom I[IpumepHoll OCHOBHOW 00pa30BATENBHONW MPOrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs MO Y4eOHOMY MpEAMETY
«XuMHus», cooTBeTCTBYeT IIpuMepHON amanTUpPOBaHHONW OCHOBHOW 00pa3oBaTelIbHONW MpPOTpaMME OCHOBHOTO 0OIIero o0Opa3oBaHUs
oOyuaronuxcs ¢ 3aJep>KKON ICUXUYECKOTO Pa3BUTH.



COJEP/KAHUE YYEBHOT' O ITIPEJIMETA

8 KVIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

Ipenmer xumuu. Ponb xumuu 6 ocusnu uenosexa'. Tena m BemectBa. PU3MUYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSHHE
BelecTB. Xumusa 6 cucmeme nayk. Uuctble BemectBa M cMecu. CriocoObl pasneneHusi cmecell. IlpaBuna Ge3zomacHoro oOpaiieHus c
BEIIECTBAMU U Ja00paTOpHBIM 000pynoBaHUeM. [lonsamue 0 Memooax nO3HAHUS 8 XUMUU.

ATOMBI U MOJIEKYJIBI. XUMUYECKUE 3JIEMEHThI. 3HaKH (CUMBOJIbI) XMMHUECKUX 37eMeHTOB. OTHOCUTENbHAs aTOMHas Macca. [IpocTteie n
CIIOXHBIE BEIIeCTBa. ATOMHO-MOJIEKYJSIPHOE YUEHUE.

Xumunyeckass ¢opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX JJIEMEHTOB. 3akoH nocmosiHcmea cocmasa eeujecmg. OTHOCHUTEIbHAs
MOJIeKyJsipHasi Macca. MaccoBasi 10151 XMMUYECKOT0 AJIEMEHTA B COSTUHEHUH.

OU3NYECKNE U XUMUYECKHE SABJIEHUSA. XUMHUUEcKas peakuus. [[pu3HaKM XMMHUYECKUX peakiui. YpPaBHEHUS XUMHUYECKUX pPEaKIIHil.
3akoH coxpaHeHHUs Macchl BenecTB. Kiaccudukarus XMMUYECKUX peakiuil (COeIUHEHUs, PA3JI0KEHHUs, 3aMEIIICHHS, OOMEeHa).

XUMHUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW TOCYIOHM, C MpaBWJiaMd pabOThl B JIaOOpaTOpUU W MpHEMaMHU OOpaIIeHHUS C
a00paTOpPHBIM O00OPYJIOBAaHUEM; M3YYCHHE M ONMMCaHWE (PU3UYECKHX CBOWCTB OOPAa3IOB HEOPraHWYECKUX BEIIECTB; HaOMI0IeHNE (PH3HMYECKHX
(naBjieHUE BOCKA, TasHHE JIbJla, PACTUPAHUE caxapa B CTYIKe, KUIIEHHE M KOHACHCAIMUs BOJbI) M XUMHYECKUX (TOPEHHUE CBEUYH, TPOKAIUBAHHE
MEJTHOM TMPOBOJIOKH, B3aUMOJCUCTBHE MeJa C KUCJIOTOW) SBJICHHWH, HAOIIOACHUE W ONHMCAHHME MPU3HAKOB MPOTECKAHHWS XUMHUYECKHX PEaKIHi
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIopuaoM Oapus, paznoxeHue ruapokcugaa wmeau(Il) npu HarpeBaHuw,
B3aMMO/IeHicTBHE >Kene3a ¢ pactBopoM conmu Menu(ll));u3zyuenue crocoboB paszneneHus cMmeced (C MOMOIIbIO MarHuTa, (UIBTPOBAHHE,
BbIMIApUBAaHKE, AUCTHUIALMSA, Xpomarorpadus), MpoBeJeHHE OYNCTKA MOBAPEHHOM COJIM; HAOIOJICHHE U ONMCAHUE PE3YyIbTATOB MPOBEICHUS
OTIbITA, WJUTFOCTPHUPYIOLIETO 3aKOH COXPaHEHHS MAcChl; CO3JJaHUe MOJIeIIei MOJIEKYI (IIapOCTEPIKHEBBIX).

Baxneiimme npecTaBuTe 1M HEOPraHMYeCKUX BelIeCTB

Boznyx — cmeck razoB. CoctaB Bo3ayxa. Kucinopoa — anemeHT u npocroe BeuiectBo. HaxoxaeHue kucioposa B npupoje, pusnueckue
U XHMUYECKHEe CBoiicTBa. Peaknuu ropeHMs HOpPOCTBIX M CIOXKHBIX BemecTB. CnocoObl MojydeHHs KHCIOpoJa B J1abopaTopuu u
npomviutiennocmu. [Ipumenenue kucnopona. [lonstue 06 okcunax. KpyroBopot kucnopona B mpupoae. O30H — aniomponuas Mooupukayus
Kucnopooa.

Tennosoti 2¢hghexm xumuueckoli peaxyuu, mepmMOXuMuUdecKue ypasHeHus, 3K30- U SHAOTEPMHUUYECKUE peakuuu. Tonauso: yeonb u

13,ZLGCL " JaJiIe€ KYpCUBOM 0003HaYECHBI TEMbI, U3YUCHUC KOTOPBIX IPOBOAUTCA B O3HAKOMUTCIIBHOM IIJIaHEC. Ilemaror caMoCTOSTEIBHO
ONpCaACIIACT 00BeEM HU3y4aCMOIo MaTcpuajia.



MemaH. 3azpsa3HeHue 8030yXd, YCUuleHue NapHuKoeo2o 3¢gexma, paspyuieHue 030H08020 ClOA.

Bopopox — snemeHT u mpocToe BemiecTBo. HaxoxaeHue Bogopoaa B MpHpojie, (PU3NUYECKHe M XMMUYECKHE CBOMCTBa (Ha mpumepe
B3aMMO/ICHCTBHS C HEMETAJUIAMU M OKCUIaMHU METAIIJIOB), IPUMEHEHHE, cnocobbl nonyuenus. IIOHATHE O KUCIOTaX U COJISX.

KonmuectBo Bemecta. Mosb. Mossipnast Macca. 3akoH ABoraapo. MosspHslid 00bEM ra3oB. Pacders! o xummudeckoii opmyie. Pacuers
MacCOBOH JI0JIM XMMHYECKOTO 3JIEMEHTa B COCIMHEHHMH, KOJIMYECTBA BEIIECTBA, MOJISIPHOM MAacChl, MOJSPHOTO oObema ra3oB. Pacuérsl mo
XUMHYECKUM YPaBHEHUSIM.

Quzuueckue ceoticmea 600vl. Bona. Ee cocta, cTpoeHue u MOJIEKyIbl. Boda kax pacmeopumens. PactBopsl. [lonamue 0 HacvluyeHHbIX
U HeHacvlujenHvlx pacmeopax. Ilousmue pacmeopumocmu eewecmé 6 6ode. Pacuer MaccoBOW 10U BeIIeCTBa B pacTBOpe (IpOLEHTHAas
KOHLIeHTpauus).MaccoBasi J10J1s1 BELIECTBA B PacTBOpE. Xumuueckue ceoucmea 600bl (pasnodcenue, peakyuy ¢ Hampuem, OKCUOOM Kanblyus,
oxcuoom cepuol (1V) peakyuu ¢ memannamu, KUCIOMHBIMU U OCHOBHBIMU OKcudamu). Tlonamue 06 ocnosanusix. Ponw pacmeopos 6 npupoode u 6
JcusHu yenoseka. Kpyzosopom 600wl 6 npupooe. 3arpsiz3HeHue NpupoHbIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOI.

Baxkneiimue kiaccbl HeoOpraHuueckux coenquHeHuil. Knaccudukanus HeopraHndeckux coenHeHni. OKCUpl: cocTaB, KilaccCupuKaus
(KkucnoTHBIE, OCHOBHBIC, am@omephuble, Hecoleobpaszyowue - Ha npumepe oxcuoa yeaepooa (1) u oxcuoa azoma (1)), momenxnamypa.
Ilonyuenue u XuMU4YECKHE CBOMCTBA OKCHIIOB (B3aMMOJICHCTBUE C BOJOMU, KHCIOTamMu, menodyamu). OcHoBanus. Kiaccudukanus 0oCHOBaHUIA:
mENnoun W HepacTBOpUMBbIe ocHOBaHMSA. HomeHkiatypa ocHoBaHuil. DU3NMYECKHE W XMMUYECKHE CBOWCTBA OCHOBaHUWH (B3aMMOJCHCTBHUE C
OKCHJaMH HEMETAIIJIOB, KUCIOTaMHU, CONIIMU). [lonyyenue ocnosanuil.

Kucnotsl: cocras, kinaccudukanys, HOMEHKIATypa, GU3NYECKUue U XMMHUYECKHE CBOMCTBA (B3aMMO/JIEHCTBHE C METAJIJIaMH, OCHOBHBIMU
OKCHJaMH, OCHOBAHHSIMH, COJISIMH, Ha IIPUMEpE COJISIHON U CEPHOU KHUCIOT), cnocobwl nonyuenus. Psan aktuBHoctu metauioB H. H. Bekerosa.
Conu (cpenHue): HOMEHKIATypa COJieil, cnocobvl nonyuenus, B3aUMOJCHCTBUE COJed ¢ MeTalylaMH, KUCJIOTaMH, IIEJIOYaMH U COJISMU,
MIPUMEHEHHE.

[Tonsarue 06 amM(poTEpHBIX THAPOKCHAAX (HA MPUMEPE IIUHKA U ATIOMUHUL): XUMUYECKUE CBOUCMBA (83aumooeticmaue ¢ KUCIOMAMU U
wenoyamu, pasnodxiceHue npu Hacpesanuu) U noiyyeHue.

['enernueckas cBs3b MEXKAY KJIacCaMU HEOPTaHUYECKUX COeAMHEHUN. ['eHeTnueckue psapl.

XUMUYECKUI SKCIEPUMEHT: KadeCTBEHHOE OIpe/IelieHHE COACpKaHMsI KHCIOpOJa B BO3JyXe; IOJy4eHHE M H3YYCHHE CBOWCTB
KHCTIOpO/1a; HaONI0JIeHHE B3aMMOJCWCTBUSA BEUIECTB C KHUCIOPOJOM U YCIOBUS BO3HUKHOBEHHSI U IpEKpalleHuss ropeHus (moxkapa);
O3HaKOMJIEHHE ¢ oOpa3laMi OKCUIOB M ONHMCAHHUE X CBOWCTB; MOJYYeHHE U U3YUYCHHE CBOICTB BOJOpoa (ropeHue); HalmoaeHne o0pasios
BEIECTB KOJMYECTBOM | MOJb; HCCIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BELIECTB C Pa3M4YHONM pPACTBOPUMOCTHIO; MPHUTOTOBJICHHE
pacTBOpOB € OMNpPENEIEHHON MacCOBOW [OJiel PAacTBOPEHHOTO BEIECTBA; B3aUMOJICHCTBHE BOJBI C MeETaulaMU (HATpPUEM M KaJbIHEM)
(BO3MOKHO HCIIOJI30BAHHE BHAEOMATEPUANIOB); OMpEAeNICHHE PACTBOPOB KUCIOT W MIENOYeH C IMOMOIIBI0 MHIMKATOPOB; HCCIEIOBAHUE
00pa310B HEOPraHUYECKUX BEIECTB PA3IMUYHBIX KJIACCOB; HAOMIOCHINE U3MEHEHUSI OKPAcKH MHAMKATOPOB B PACTBOpPAX KHUCIOT M IIEI0YEH;
u3yueHue B3aumojerictBus okcuga memau(Il) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C METajulaMd, PEakuil HeWTpanuzaluuu; MOJydeHHe
HEPACTBOPUMBIX OCHOBAHHWH, BBHITECHEHHWE OJHOrO MeTajula JAPYrMM K3 PacTBOpa COJHM; pEIIeHHE SKCIEPUMEHTANIBHBIX 3a/Jad M0 TeMe
«BaxHelmme Kiacchl HEOPraHMYECKUX COSTUHEHUIN.

Iepuoanyecknii 3axoH u Ilepuoanyeckas cucrema
xumu4ecknx 3jaeMeHToB /. U. MengeneeBa. Ctpoenne atoMoB. XuMu4ecKasi CBsi3b. OKHCINTE/IBbHO-BOCCTAHOBUTEIbHbIE
peakuuu



[lepBble TOMBITKM KiIacCU(UKAIIMK XUMUYECKUX OdJeMeHTOB. [loHATHE O Tpynmax CXOJHBIX OJJIEMEHTOB (ILIENOYHBIE U
IeJI0YHO3EMENbHBIE METAJUIbI, TAJIOTEHBI, UHEPTHBIE Ta3bl). D1eMenmbl, Komopble 00pasyrom ampomepHole OKCUObL U 2UOPOKCUObI.

[lepuoanueckuii 3akoH. [leproauueckas cucrtema xumuueckux aeMenToB J. . Menneneesa. KopoTkonepuoanas u oaunHonepuooHas
¢dopmbr [lepuommueckoit cuctemsl xumudeckux snemeHToB [I. W. MengeneeBa. Ilepuonsl m rpynmbl. @U3NYECKUNA CMBICI HOPSAKOBOTO
HOMEpa, HOMEPOB N1€PHO/Ia U IPYIIIbI AIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX saep. M30monvl. DnekTpoHbl. CTPOSHHE AIIEKTPOHHBIX 000JI0UEK aTOMOB MEPBBIX 20 XUMHUECKUX
anemMeHToB [lepunoanueckoi cucremsl 1. . MenaeneeBa. XapakTepuCTUKa XMMHYECKOTO 3JIEMEHTA MO €ro mnojoxkeHuto B [lepuoanueckoi
cucreme 1. 1. MeHnnieneena.

3axkonomepHocmu  U3MEHeHUs CBOUCME INEMEHMO8 MAbIX Nepuooo8 U 21A6HbIX NOOPYNN, 6 3A6UCUMOCMU OM  AMOMHO20
(nopsiokoeozo) nomepa 3nauenue Illepuoouueckozo 3axona u Illepuoouueckoil cucmemvl XUMUYECKUX IJIEMEHMO8 OJisl pa3eumusi HAyKu u
npaxkmuku. /]. U. Menoeneeg — yuénwiil u eparicOanun.

Xumunyeckas cBs3b. KoBasieHTHasi (MOJIsIpHAs U HEMOJSIPHAsA) CBA3b. JIEeKMPOOMPUYAMENbHOCHb AMOMO8 XUMUYECKUX IT1eMEHMO8.
HNoHHas cB3b.

Crenenp oxwucineHusi. OKHCINTENbHO-BOCCTAHOBUTENbHbIE peakiuu. [lpolecchl OKuCIEHHS W BOCCTaHOBIEHUA. OKUCIUTENU H
BOCCTaHOBUTEJIH.

XUMHUYECKUH IKCIEPUMEHT: N3ydeHre 00pa3lioB BEIIECTB METANIOB U HEMETAJIIIOB; B3aUMOJIEHCTBUE THIPOKCHA IIUHKA C PaCTBOpaMU
KHUCIIOT W IIEeJN0Yel; MPOBEJCHHE OMbBITOB, WJUTIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (FrOpeHHe, peakiuu
pa3NoKEeHUs, COCTUHECHHS ).

Me:knpeaMeTHbIe CBSI3H

Peanuzanusi MeXnpeaIMETHBIX CBA3€M NpU HM3YyYEeHMM XUMHHM B 8§ KJIAacCe OCYILECTBISETCS 4Yepe3 MCIOJb30BaHHE Kak OOIINX
€CTECTBEHHO-HAYYHBIX IMOHATUH, TaK U MOHITUN, ABISIOUIUXCS CUCTEMHBIMU IS OT/IEIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE MOHATHUS: HAYYHbIN (akT, TUIIOTE3a, TEOpHs, 3aKOH, aHAJIU3, CUHTE3, KiIaccu(UKalus, IepPUOAUIHOCTbD,
HaOII0/IeHUE, SKCIIEPUMEHT, MOACITUPOBAHUE, U3MEPEHUE, MO/ICIb, SBJICHHUE.

®duzuka: maTepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MUOH, HYKIUI, U30TOIbI, PaJHOAKTUBHOCTh, MOJIEKYJIa, JCKTPUUECKUHN 3aps/l,
BEIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSHHE BEIIECTBA, a3, (PU3NYECKUE BEIUYUHBI, €AMHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/IBI,
CounHize.

buonorus: ¢porocunTes, nbixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TIOPO/IbI, OJIE3HBIE HCKOTIaeMbIe, TOTLITUBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo U XuMHnueckas pPe€aKIus

HepI/IOI[I/ILIeCKI/Iﬁ 3aKOH. HepI/IOI[I/I‘{eCKaH CUCTEMAa XUMHYCCKUX O3JICMCHTOB I[ H. Menpaeneena. CTpOCHI/Ie aTOMOB. 3aKOHOMepHOCTI/I B
W3MEHEHUHU CBOMCTB XHMHYECKHX DJIEMEHTOB IEPBBIX TpéX NEepuoa0B, Kajiud, KaJlbOHUA U HUX COE€IMHEHUN B COOTBETCTBHH C IIOJIOXKEHUEM
OJICMCHTOB B HepHOﬂquCKOﬁ CHUCTCMC U CTPOCHUECM HUX aTOMOB.

CTpOGHI/IC BEIIECTBA: BUIbl XMMHYECKOH CBSI3U. THIBI KPUCTAITNINICCKUX peIJ_IéTOK, 3A6UCUMOCTb  CEOLICE gewecmea om muna
Kpucmaﬂﬂuqecmﬁ pewémku U 8UOA XUMUYECKOL C8A3U.



Knaccugukanuss 1 HOMEHKIATypa HEOPraHHMYECKUX BEIIECTB (MEXKIyHApOJHAs U TPUBUAIbHAS). XMMUYECKHE CBOIMCTBA BEIECTB,
OTHOCSIIMXCS K PA3JINYHBIM KJIacCaM HEOPraHUYECKUX COCIUHEHMM, TEHETUYECKAs CBSA3b HEOPIraHMUECKUX BEILIECTB.

Knaccudukanus XMMHUECKUX pEaKUUH MO Pa3IMYHBIM NMpHU3HAKaM (TI0 YHCIYy U COCTaBY yYacTBYIOIIMX B PEAKLIHU BEUIECTB, IO
TEI0BOMY 3(PQEKTy, IO U3MEHEHUIO CTETNICHEeH OKUCIICHUS XMMUYECKUX JIEMEHTOB, 10 00pamumocmu, no yuacmuio Kamaiuzamopa). IK30-
U DHJIOTEPMUYECKUE peaKUUu. Tepmoxumuyeckue ypagHeHus.

llonamue o ckopocmu xumuueckou peaxyuu. [lonamue o6 obpamumblx u HeoOpamumvlx Xumuueckux peaxyusx. I[lowamue o
20MO2EHHbIX U 2emepoceHnblx peakyusx. Ilonamue o xumuyeckom pasnogecuu. CmeweHue Xumuiecko2o pagnogecus. Paxkmopul, e1usOuue Ha
CKOPOCMb XUMUYECKOU PeaKyul U NON0MHCEHUE XUMUYECKO20 PABHOBECUSI.

OKHUCIUTENTFHO-BOCCTAHOBUTENIBHBIC PEAKIUU, 3JCKTPOHHBIA OallaHC OKHCIUTEIHHO-BOCCTAaHOBUTENbHONW peakuuu. CocTaBiieHHE
YpaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C UCIIOIb30BAaHUEM METO/1a JIEKTPOHHOT0 OanaHca.

Teopus >MEKTPOTUTHUESCKON AUCCONUALNN. DIIEKTPOIUTHIECKAS JUCCOIHAIUS. DIEKTPOIHUTHI U HEIJEKTPOJIHUTHI. KaTHOHBI, aHUOHBI.
Mexanuzm ouccoyuayuu eewjecme ¢ pa3iudHbIMU uoamu Xxumuyeckou cesazu. Ilowamue o cmenenu oOuccoyuayuu. CunbHble U cia0ble
AIIEKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. YciaoBHsI POTEKaHUS peakuil HOHHOro oOMeHa 1o KoHUa. [loyHble U cokpaléHHbIE HOHHBIE YpaBHEHUS
peakiuii. XMMHUYeCKHE CBOMCTBA KHCJIOT, OCHOBAHHI U CcoJIel B CBETE MPeCTaBICHHUM 00 3ekTpoauTuyeckoil nuccounanuu. Cpena pacTBopa.
KauecTBeHHbIE peakMy Ha KAaTUOHBI U aHUOHBI: XJIOPHUI-, OpOMH-, HOIUA-, CyIb(aT-, KapOOHaT-, CUIMKAT-, (hocdaT- aHUOHBI; THIPOKCH/I-
WMOHBI; KATHOHBI AMMOHUS, MarHUs, KaJIbIIHsI, aTFOMUHMS, *Keme3a (2+) u (3+), meau (2+), IMHKA, TPUCYTCTBYIONIHE B BOJIHBIX PACTBOPAX.

XUMUYECKUH SKCIEPUMEHT: O3HAKOMIIEHHE C MOJIEISIMM KPUCTAIIMYECKUX PEIIETOK HEOPraHWYeCKHUX BEIIECTB — METAJUIOB U
HeMeTa/uloB (TpaduTa W anMasa), CIOXKHBIX BEIMIECTB (XJIOpHAAa HATpPHs); UCCICIOBAHHE 3aBUCHMOCTH CKOPOCTH XMMHYECKOW PEaKkIuu OT
BO3/JICUCTBUS PA3IMYHBIX (PAKTOPOB; MCCIIEIOBAHUE AIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCA TUCCOIUAIMM KHUCIOT, IIeIo4Yel u
cojiel (BO3MOXKHO HCIOJIb30BaHHWE BUEOMATEPHUAJTIOB); MPOBEAECHUE OIBITOB, WJUTIOCTPUPYIOMIMX MPU3HAKH MPOTEKAaHUS pPEakuil HOHHOTO
oOMeHa (oOpa3oBaHME OCa/IKa, BBIJCICHUE Ta3a, 00pa30BaHNE BOJIbI); OIMBITOB, WILTIOCTPUPYIOIINX MTPUMEPBI 0 KUCITUTETHHO-BOCCTAHOBUTEIBHBIX
peakuuil (ropeHue, peakiuy pas3iokKeHUs, COSAMHEHNs); PacllO3HaBaHUE HEOPTaHMYECKUX BEIIECTB C MOMOIIbI0 KaYeCTBEHHBIX peaKlUi Ha
HOHBI; PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTauibl M MX coeJUHEHHUS

OOmas xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHble cTereHu okucieHus. CtpoeHue u uznueckue
CBOMCTBa MPOCTHIX BEIIECTB — TraJOr€HOB. XHMHUUYECKHE CBOICTBAa Ha MpHMepe XJopa (B3aMMOJEHCTBHE C METaUIaMH, HEMeTalaMu —
BOJIOPOJIOM U KUCIOPOAOM, uenoyamu). Xnopooaoposd. ComsiHas KUCI0Ta, XUMUUECKUE CBOICTBA, nonyueHue, mpuMeHeHue. /elicmsue xniopa
U X10p0B0O0POOA HA OP2aHU3M yellogeka. BakHelIre XJIOPHUIbI U UX HAX0XKACHHUE BIIPUPOJIE.

Obmas xapakrepuctuka sneMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB KHCJIOpPOJa U Cepbl. XapakTepHbIE CTEHEHU
OKHUCJICHUS.

Crpoenue u (uznueckrue CBOICTBA MPOCTHIX BEIIECTB — KUCIOPOJa M Cepbl. AJUIOTPOMHBIE MOAM(PHUKAIUU KUCIOPOJa M CEpHI.
XUMUYECKHE CBOUCTBA Cephl (B3aUMOJICHCTBUE C HeMemaliamu— BOJOPOAOM U KHCIOPOJAOM, METAITIAMU, KOHYEHMPUPOBAHHLIMU A30MHOU U
cepnoti kucromamu). CepoBOIOPOa: CTpoeHHE, GUZNYECKUE U XUMUUYECKUE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTENbHBIE CBOMCTBA). OKCHIBI
Cepbl KaK MPEeJCTaBUTENU KHUCIOTHBIX OKCUAOB. CepHas KucioTa: GU3NYECKUE U XUMUYECKUE cBocTBa (00mue u cnermduueckue). Conu
CepHOM KHCIIOTHI, KAUeCTBEHHAs peakiys Ha cynbdaT-uoH. CepHUCTasE KUCIOTA. Xumuueckue peakyuu, iexicaujue 8 0CHO8e NPOMbIUIEHHO20



cnocoba nonyuenus ceprou kuciomol. HaxoxneHue cepsl U e€ coeanHeHH B mpupoje. Ilpumenenune cepsl U ee COeMHEHUI B OBITY U B
MPOMBIIIICHHOCTH. Xumuueckoe 3azps3HeHue OKpydscaioujeli cpeobl COeOUHEHUAMU cepbl (KUCLOMHble 00MCOU, 3acpA3HeHue 8030yXa U
8000EMO08), CHOCODbL €20 NPeOOMEP AU eHUS.

OOmast xapakTepucTHKa 3JIeMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTpPOEHHS aTOMOB a3zoTa W (ocdopa, XapaKTepHbIE CTETIEHU
OKHCIICHHSL.

A30T, pacmpocTpaHeHHE B TPHUpPOJE, (PHU3MUECKHE W XUMHYECKHME CBOWCTBA (B3aMMOJICHCTBHE C METAJUIAMH M HEMETaulaMu -
KHCJIOPOAOM U BOJOpoJoM). KpyroBopot a3ora B mpupojae. AMMHaK: (pu3nyecKre U XMMUYECKHE CBOWCTBA (OKHCICHHE, OCHOBHBIE CBOMCTBA
BOJHOTO PacTBOpa), no/yyeHue v npumenenne. Coim aMMOHUS: COCTaB, (U3NIECKUE U XMMHUYECKHE CBOMCTBA (pa3jioikeHue, B3aNMOICHCTBIE
CO IIeJI0YaMH), MpuMeHeHrne. KauecTBeHHAst peakiys Ha HOHBI aMMOHHUSA. A30THAs KUCIIOTa, €€ (PM3NUeCKre U XMMUYECKHEe CBOMCTBa (001me u
cnenuduueckue), noayuenue. Hutpatel (pasnoxkeHue). A3oTucras KucioTa. Mcmoib3oBaHHME HHUTPATOB W COJIEW aMMOHHUS B KadyeCTBE
MUHEpaJIbHBIX YAOOpEeHUN. Xumuueckoe 3azpsaznenue oKpyxicaioujel cpeovl COeOUHEHUsMU a30ma (KUCIOmHble 00X4COU, 3a2psA3HeHuUe 8030YXd,
noY8bl U B0OOOEMOB).

docdop, artomponusvie moougpuxayuu gocgopa, puznyeckue U XMMUIECKHE CBOMCTBA (B3aMMO/ICUCTBHUE C METaNIaMU, HEMETAJIJIaMH,
KOHYEHMPUpoBanuvimMu azomuou u ceprou xucromamu). Oxcun ¢ocdopa (V), oprodochopnas kucimorta: Gu3nueckrne U XUMUUYECKUE
CBOWCTBa, noayuenue. Ilonamue o MunepanvHvix y0oOpenusx. Humpamsl u Gocghamol. [lonamue o xomniexcuvlx yoobpenusx. OOIas
xapakrepucTuka 3yeMeHToB [VA-rpymmbel. OcoOEHHOCTH CTPOEHHS aTOMOB yIjiepoja M KpeMHHs. BajJeHTHOCTh M XapaKTepHbIE CTENEHU
OKHCIICHHsI aTOMOB yIJIepoJia U KpeMHH. PacripocTpaHeHne yriiepoaa B MPUPOJIe, XapaKTepHbIE CTEIIEHN OKUCIICHUSI.

VYrinepon, amorpomnHabie Moaudukanuu (rpadut, anmas), GU3NUecKre U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB (B3aUMOJICUCTBHE C
MeTaJlJlaMU, HEMETalIaMU, KOHYEHMPUPOBAHHbIMU A30MHOU U cepHou Kuciomamu). Ancop6uus. KpyroBopot yriepona B npupoge. OKcusl
yriaeposa, ux Gpusndeckre 1 XMMHYECKHUe CBOWMCTBA, MOJyYeHUE U MPUMEHEHUE, IeUCTBUE Ha OPraHu3M 4YeJIOBeKa. JKono2uuecKue npoonemvl,
ces3anmnvie ¢ okcuoom yenepooa(lV), eunomesa enobanbhoco nomenienuss KiuMama, napHuxoswlil 3gpgexm. YTOIbHAS KUCIOTA U €€ COJU, UX
¢buznueckue U XMMUYECKHE CBOWMCTBA, noayuerue u npumeHenue. KauectBeHHasi peakius Ha kapOoHaT-uoHbL. Mcnonp3oBanue kapOOHATOB B
ObITY, MEUIIMHE, TPOMBIIIJIECHHOCTH U CEIbCKOM XO3SIHCTBE.

O6mue mpencraBieHus 00 OCOOCHHOCTSIX COCTaBa M CTPOCHMSI OPraHUYECKUX COCAMHEHM yriepoia (Ha MpuUMepe MeTaHa, STUJICHA,
3TaHOJA, YKCYCHOM KUCIOTHL. Mx cocmas u xumuueckoe cmpoeHue. Knaccugurxayus opeanuueckux eewjecms. lloHatue o OHOJIOrHYECKH
BAYKHBIX BEIIECTBAX: XKUPAX, OeiKax, yrieBoax — U UX POJIM B KU3HU uyeloBeka. MamepuanbHoe eOUHCMB0 Op2AHUYeCKUX U HeOP2aHUYeCKUX
coeouHeHuUll.

Kpemuuii, ero ¢usnyeckue u XUMHUYECKHE CBOMCTBA (Ha MpUMepe B3aMMOJICHCTBHS C METalllaMd M HEMETaJUIaMU), HOIYYeHUe U
npumeHenne. Coedunenus kpemuus 6 npupooe. Obwue npedcmasieHus o6 oxcuoe kpemuusa(lV) u kpemuuesou xuciome. Cunuxameol,
Qusuueckue u Xumuieckue ceolcmea, NoiyyeHue U NpUMeHeHue 8 Oblmy, NPOMbIUIEHHOCU (8 MEOUYUHCKOU, 91eKMPOHHOL, CIMPOUMENbHOU U
op.). Baoxcuetiwue cmpoumenvhvie mamepuansl: kepamuka, cmekio, yemenm, Oemon, sxcenezobemon. I[lpobremvl 6e30nacHo20 ucnoib308aHus
CMPOUMENbHBIX MAMEPUALos 8 NOBCEOHEeBHOU HCUZHUL.

XUMUYECKUH IKCIEPUMEHT: U3ydyeHue oOpa3I0oB HEOPTaHMUECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIOTHI; IPOBEICHNE Ka4eCTBEHHBIX
peaxiuii Ha XJIOPUI-MOHBI U HAOII0IeHNE IPU3HAKOB UX MPOTEKAHUS; OTIBITHI, OTpakaroe GU3NIecKue U XUMHUYECKUE CBOMCTBA rajlOreHOB
U UX COCAMHEHHH (BO3MOXKHO HCMOJb30BaHHE BUICOMATEPHAIOB); O3HAKOMIIEHUE C 00pa3laMu XJIOPHUIOB (TaJOTeHUIOB); O3HAKOMIIEHUE C
oOpa3iamu cepsl U €€ COeqUMHEHHSIMH (BO3MOXKHO HCIIOJIb30BaHHE BUACOMAaTEpHANioB); HAOMIOJIeHHE Mpoliecca OOYrMBaHMS caxapa TMoJ
JNEMCTBHEM KOHIIGHTPHUPOBAHHON CEPHOM KHUCIOTHI; HM3yYEeHHE XUMHUYECKUX CBOWCTB pa30aBIEHHON CEpHOW KHUCIOTHI, MPOBEICHUE



Ka4eCTBEHHOW peakuuu Ha Cyib(paT-uoH W HaOMIOJEeHHEe NpU3HAaKa e€ MPOTEKaHWs; O3HAKOMIIEHHWE ¢ (PU3MYECKHMHU CBOWCTBAMH a30Ta,
¢dochopa u X coeqMHEHUH (BO3MOXKHO HCIOJIB30BAHHE BUACOMATEPHATIOB), 0Opa3laMu a30THBIX U (OCchOpPHBIX yIO0OpEeHUi; MoTydeHHe
aMMHaKa ¥ HM3y4YCHHE €ro CBOWCTB; NMPOBEJICHHE KAa4eCTBEHHBIX pEaklUWid Ha MOH aMMOHHA U (ocdar-nOH M U3ydeHHE MPHU3HAKOB UX
MPOTEKaHMsI, B3aUMOJICHICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEAbIO (BO3MOXHO HCIOJIB30BAHHE BUAEOMATEPHAJIOB); U3yUCHUE
MoJIeNiel KPUCTAUNIMYECKUX PEeHIETOK anMasa, rpaduTa; 03HAKOMIICHHE C MPOILECCOM acopOIMy pacTBOPEHHBIX BEIIECTB aKTMBHPOBAHHBIM
yraéM U YCTPOHCTBOM NPOTHBOTa3a; MOJyYEHHE YIJIEKHCIOTO Ta3a M M3Y4YEHHE €ro CBOMCTB; MPOBEICHHWE KAYECTBEHHBIX PEAKIMid Ha
Kap6OHaT- 1 CUJIMKAT-UOHBI U U3YUCHUC IIPU3HAKOB UX IMPOTCKAHUA; O3HAKOMJICHUC C HpOIIYKIII/Ief/'I CUJIMKATHOM MMPOMBIIIJICHHOCTH; PCILICHUC
OKCIICPUMCHTAJIBHBIX 3aJia4 110 TEMC «Baxxnenmnne HeMeTaIUTBI B UX COCOAUHCHUA».

MeTaJabl M HX COeAMHEHUN

OO0mas xapakTepUCTUKAa XUMHUYECKHUX SJIEMEHTOB — METAJNIOB HAa OCHOBAaHMM WX TmojioxkeHuss B Ilepuommueckoit cucreme
xumuueckux sneMmeHToB J[. 1. MenaeneeBa u cTpoeHuss atomoB. CTpoeHHE MeTauioB. Mertainueckas CBsI3b W MeETaUTUYecKas
KpUCTATUYECKass pemeérka. OIEeKTPOXUMHUYECKUM psAN HanpsoKeHUH MeTtaioB. Du3MUYeckue W XUMHUUYECKHME CBOWMCTBA METaJlJIOB
(B3amMoeiCTBHE C KUCIOPOJOM, BOJAOU, KuciHoTamu). Obwue cnocodwl nonyuenus memannos. [lonsmue o Kkopposuu mMemainios, OCHOGHbLE
cnocoobul 3auumsl ux om Kopposuu. Cniagvl (cmanv, wy2yH, OOPANIOMUHUL, OPOH3Q) U UX NPUMEHeHUe 8 DbIMY U NPOMBILUTLEHHOCTU.

[lenounple MeTamibl: mojoxkeHne B I[lepuoamdeckoit cucreme xumudeckux snaemMeHToB [[. VM. MenneneeBa; cTpoeHuE aTOMOB.
Haxoxnenue B mpupone. @usnyueckne U XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus W Kaius). OKCHABI U THAPOKCUIBI HATPUS U Kajusl.
[IpumeHeHne MmeT0OYHbIX METAIVIOB U UX COCTMHEHUH.

[IlenoyHO3eMENbHBIE METAJIBI MarHuid M KajdblMil: mnoJioxkeHue B [lepuomumueckoil cucrteMe xumuueckux siaemeHtoB JI. .
MenneneeBa; CTpOEHHE HX aTOMOB; HaxoXJeHHe B mnpupoje. dusznueckue M XUMUYECKHE CBOMCTBA MarHusi W Kajablus. Baxueiiime
COCTMHECHUS KabIUA (OKCUI, TUIPOKCHU]I, COTH). JKécmKrocmb 600bl U cnocobbl e€ ycmpaneHusl.

AmomuHuil: nonoxxenue B Ilepuoguyeckoil cucteme xumuueckux sneMeHToB [[. . MenneneeBa; cTpoeHHEe aTOMa; HAXOXKICHUE B
npupojie. Pu3nuecKkne u XUMUYECKAE CBOMCTBA aOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHMS.

Kenezo: monoxenue B Ilepuonnueckoil cucremMe xumuueckux ayemMeHToB [I. . MenneneeBa; CTpoeHHME aToMa; HAXOXJIECHUE B
npupojie. Pu3ndecKkre U XMMUYECKHIE CBOMCTBA Xkele3a (B3auMOJACHCTBUE C METa/UIaMH, KUCIOTaMHu U coytsiMu). OKCHIIbI, THIPOKCUIBI M COJTH
xene3a(ll) u xenesa(Ill): cocraB, CBOWMCTBa U noayueHue.

XUMHUYECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C 00pas3llaMu METAJIJIOB M CIUIABOB, UX (PM3MYECKHMMHU CBOMCTBAMU; U3YUYCHHUE PE3YJIbTATOB
KOPPO3UH METAJIOB (BO3MOYKHO HCIIOJB30BAHKME BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHUS OKCHJIA KaJdblUS W HATPUS C BOJOK
(BO3MOXHO HCTOJB30BaHUE BUIACOMATEPUAIIOB); UCCIICIOBAHUE CBOMCTB KECTKOM BOJBI; MpoIlecca TOPEHHS JKelle3a B KUCIopoae (BO3MOKHO
HCIIOJIb30BAaHUE BHUACOMATEPUAJIOB); IMPU3HAKOB IPOTCKAHUS KAYECTBEHHBIX PEaKIMi HA HMOHBI (MarHus, KajblUs, AJTOMUHHS, ITMHKA,
xenesa(ll) u xenesa(Ill), menu(Il)); HaOmrOAEHHME W OMKMCAHHE MPOIECCOB OKpAIIMBAHMS IJITAMEHU HMOHAMH HATPHsl, Kalus M KaJbIIH
(BO3MOXHO MCIIOJIb30BAaHUE BHACOMATEPUAJIOB); UCCIIEIOBaHKE aM(DOTEPHBIX CBOMCTB THAPOKCH/IA ATFOMUHUSA M THAPOKCHA IMHKA; PEIICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 110 TeMe «BakHelme MeTaibl U UX COSAUHEHUS.

Xumusn u oKkpysycarowan cpeoa
Hoesvie mamepuaibl U MEXHON0CUU. Beu;ecmea u mamepudibl 6 NOBCEOHEBHOU JHCUSHU YeNoeeKkd. Xumusa u 300p06be. bezonacnoe
UCNONb308AHUE BeUecm8 U XUMuyeckux peakyuu ¢ ovimy. Ilepeas nomowb npu Xumuueckux oxcoz2ax u ompagieHusax. Ocno8bl IK0N02UHeCKOl



epamomHuocmu. Xumuieckoe 3azpsazHeHue okpyxcarouel cpeovl (npedeivbHas oonycmumas Konyenmpayus eewecme — I/JK). Porb xumuu 6
PpeuweHUU IKON02ULEeCKUX NPooIeM.

Ilpupoounvie ucmounuxku yeneeo0opodos (V2oib, NPUpoOHblll 2a3, He@mb), NPOOYKMbl UX nNepepabomxu, ux poib 6 Ovimy u
NPOMBLULIEHHOCU.

Xumuyeckuil SKCnepumeHm: uzyienue oopazyo8 Mamepuaios (Cmekio, CHidgbl Memaios, NOJUMEPHbLE MAMePUabl).

Me:knpeaMeTHbIe CBSA3H

Peanmzanusi MeXNpeAMETHBIX CBs3EH TNpPH H3yYeHHH XHMUU B 9 Kilacce OCYIIECTBIISICTCSI Yepe3 MCIOJIb30BaHHE KakK OOIIuX
€CTECTBEHHO-HAYYHBIX IMOHATHHN, TaK U TIOHSATHIA, SIBJISIOLINXCS CUCTEMHBIMHE [UIS OTJCIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmre ecTrecTBEHHO-HAYYHBIC TIOHATHS: HayYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAIIN3, CUHTE3, KiacCu(UKaIus, MepUoMIHOCTD,
Ha0JI0/IeHNE, SKCIIEPUMEHT, MOJIEIIMPOBAHNE, U3MEPEHNE, MOJIENb, BJIEHUE, TAPHUKOBBINA 3 (EKT, TEXHOJIOT U, MaTEPUAJIbI.

®dwusmka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], U30TOIBI, PATHOAKTUBHOCT, MOJIEKYIIa, IEKTPHUECKUI 3apsil,
MIPOBOJHUKY, MOJIYIIPOBOJHUKH, TUAIEKTPUKU, (POTOIIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOE€ COCTOSHHE BEIECTBa, Ia3, PacTBOP,
pPacTBOPUMOCTh, KPUCTAILTMYECKAsT PEHIETKA, CIUIABBI, (PU3WYECKHE BETMYMHBI, €AUHUIIBI N3MEPEHHsI, KOCMUYECKOE MPOCTPAHCTBO, TUIAHETEHI,
383151, ComHIIE.

buonorus: porocunres, npixanue, Ouocdepa, skocucreMa, MUHEpaIbHbIE YA00OPEHUS, MUKPOIJIEMEHTHI, MAKPOAJIEMEHThI, TUTATENIbHbIE
BEIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MEHEPAITBI, TOPHBIE TIOPOJIbI, TIOJIE3HBIE HCKOTIaeMbIe, TOTTMBO, BOJIHBIC PECYPCHI.

BbinosiHeHMe MPAKTHYECKHUX PadoT

[Ipu mpoBeneHUHn MpakTUUECKOW PAOOTHI KaXKAbI €€ dTam BhINOJHsAETCS oOydaromumucs ¢ 3[IP BmecTe ¢ yuuTenemM W Mmoj €ro
pykoBojicTBoM. Ha focke 00s3aTebHO BBIBEIIMBAIOTCS MIPaBHJIa TEXHUKHA 0€30IaCHOCTH, COOTBETCTBYIOIIME JTaHHOMY BUAY pabOThI, AaeTcs
MpaBWIbHAS 3amuch (GOPMYN M yKa3bIBaeTCs 1eNb MPOBeAeHUS paboThl. [Ipn HEOOXOAMMOCTH NAeTcsl BU3YaJbHBIM aJrOpPUTM BBINOJTHEHUS
3a/laHusl. ITO CIIOCOOCTBYET OCO3HAHNIO OOYUYAIOITUMUCS BIMOIHIEMbIX JEHCTBUI U MOJIy4EHHOTO pe3yJibTaTa.

IIpumepHbIe KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPUAJIBLI 10 XUMUH

Jlis opraHu3aluM TMPOBEPKH, ydeTa W KOHTPOJIA 3HAHUM OOydaroluxcs MO MPeIMETy MPEeAyCMOTPEHbl KOHTPOJbHBIE pPabOTHI,
CaMOCTOSITENIbHbIE PabOThl, 3a4eThl, MpPAKTUYECKUE padoThl, TecTupoBaHue. OJHUM U3 METOJOB KOHTPOJS pPEe3yJIbTaTOB OOy4YEHHS
oOyuatontuxcsa ¢ 3P sBaseTcs MeTon MOIMBApPUATUBHOTO JKCIPECC-TECTUPOBAHMSI C KOHCTPYUPYEMBIMH OTBeTaMH. Ero oTIMYHTEIHHBIMU
YepTaMu SIBJISIFOTCSI OTIEPATUBHOCTb, BBICOKAs CTENEHb MHIWBUAYyaNHU3allMM 3HAHWUN, CPABHUTENILHO Majble 3aTpaThl BPEMEHHM M TpyAa Ha
MIPOBEPKY OTBETOB O0YJAIOIINXCS.

Hna oOydaromuxcs ¢ 3P B0o3MOXHO u3MeHeHHE (QOPMYITHPOBKHM 3a/laHUi Ha «IIOUIAroBYIO», aJalTalus MpeiaracMoro
oOyuaronieMycss TECTOBOTO (KOHTPOJIBHO-OIEHOYHOTO) MaTepuana: HCIOJIb30BaHWE YCTHBIX M TMHUCHMEHHBIX HHCTPYKIMMA, YIPOIIEHUE
JUITMHHBIX CIIOXHBIX

(hOopMyTUPOBOK MHCTPYKIIUHU, PEIlIEHUE C OTIOPON Ha alTOPUTM, 0Opa3ell, HCIOIb30BaHHE CIIPABOYHOM MH(POPMAIIHH.



ININIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATDBI

I/I3Y'-ICHI/IG XxuMHuH B 8-9 knacce HaIpaBJICHO Ha JOCTHXKCHUEC 06y’~IaI-OH_[I/IMI/IC${ JIMYHOCTHBIX, METAIPCAMETHBIX U MMPEAMCTHBIX PE3YJIIbTATOB
OCBOEHHS y4EOHOTO TIPEeIMETA.

JIMYHOCTHBIE PE3YJIBTATbBI

JIngHOCTHBIE pe3ynbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs TOCTHTAIOTCS B XOJi¢ OOydeHUs XHUMHU B €IUHCTBE
y4eOHOW M BOCIMTATEIIBHON AesTeIbHOCTH OpraHu3aiiuu B COOTBETCTBUH C TPAIUIIMOHHBIMH POCCHMCKUMH COITMOKYJIBTYPHBIMH U JYXOBHO -
HPaBCTBEHHBIMHM IIEHHOCTSIMU, TMPUHITHIMA B OOIIECTBE NpaBWIaMH MU HOPMaMH TOBEJICHHUS M CIOCOOCTBYIOT NIpOIlECCaM CaMOIIO3HAHUS,
CaMOPA3BUTHSI U COITUATM3AIINN O0YJIArOIITUXCS.

JIM4HOCTHBIE PE3YJbTAThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YHCJIC B YACTH:

ITaTpuOTHYECKOr0 BOCTIUTAHUS

1) LIEeHHOCTHOTO OTHOIICHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, UICTOPHUECKOMY M HAYYHOMY HacleAHI0, TOHUMAaHUS 3HAYCHUS XUMHYECKON
HAayKH B JKU3HH COBPEMEHHOTro OOIIecTBa, CIIOCOOHOCTH BIIAJIeTh JOCTOBEpPHON HH(OpManueld 0 MepeloBbIX TOCTHKEHHUSIX M OTKPBITHIX
MHPOBOM M OTE€YECTBEHHOI XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOWCTBE MUpa U OOIIECTBA;

I'paxknancKoOro BOCIMTAHUSA

2) IpeNCTaBICHUS O COLUATIbHBIX HOPMaxX U MPaBUJIaX MEXKIMYHOCTHBIX OTHOIIEHUHN B KOJJIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B
OOIIECTBEHHO MMO0JIE3HOH, YueOHO-MCCIe0BATEIbCKOM, TBOPUECKOH U IPYTUX BUAX NEATEIbHOCTH; TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOM
JeSITEeHOCTH TPU BBHITIOTHEHUH Y4€OHBIX, TO3HABATENbHBIX 33/1a4, BBIMOJTHEHUH XUMHUYECKUX YKCIIEPUMEHTOB, CO3aHUN YUEeOHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMOIMOHMMAHUIO U B3aUMOIIOMOIIM B MPOIECCE ITOW y4eOHOM NesTeNbHOCTH; TOTOBHOCTH OIICHMBATh CBOE TMOBEJICHUE U
MOCTYIIKM CBOUX TOBAPUILEH C MO3ULIMA HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM MIOCTYIIKOB;



LleHHOCTH HAYYHOI'0 MO3HAHUS

3) MUPOBO33PEHUECKUX MPEACTABIECHUIN O BEIIECTBE U XMMHUYECKON PEAaKIMK, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U
COCTABJIIONIUX OCHOBY JJIsl MOHMMAHHUS CYIIHOCTH HAYYHOH KapTHHBI MHpPA; MPEICTAaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BHTHUS
IIPUPO/IbI, B3AUMOCBSI34X UEJIOBEKA C IPUPOJAHOM CPENOH, O POJIM XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeNbHBIX MOTHBOB, HAIPABJICHHBIX HA MOJYYEHHE HOBBIX 3HAHWH MO XMMHHU, HEOOXOAMMBIX M OOBSACHEHHS HAOIIOAaEMBIX
MPOLIECCOB U SIBJICHUIA;

5) no3HaBaTeNIbHON, UHPOPMALIMOHHON U YUTATEIbCKOU KYJIBTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSATEIbHON PabOTHI C y4€OHBIMU TEKCTAMU,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMH CPEJICTBAMH WH(POPMAIIMOHHBIX TEXHOJIOTUH;

6) wHTepeca K OOYYCHHIO W TIO3HAHUIO, JIFOOO3HATEIILHOCTH, TOTOBHOCTH M CIOCOOHOCTHM K C€aMOOOpa30BaHHIO, IMPOCKTHOU W
HCCIIEIOBATENIbCKON AEITEIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAINPaBICHHOCTU U YPOBHS 00y4Y€HHUs B JaJIbHEUIIEM;

®opMHUPOBaHUS KYJIbTYPbI 310pOBbS

7) oco3HaHMs IIEHHOCTH >KM3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3J0pPOBBIO, YCTAHOBKHM Ha 370POBbIN 00pa3 *W3HU, OCO3HAHUS
MOCJIEICTBUI W HENPUATHS BPEIHBIX NMPUBbIUEK (YNOTpEOJIEHUs alIKOTroJjs, HApKOTHKOB, KypeHHs), HEOOXOJMUMOCTU COOJIIOJICHUS IMpaBUIl
0€301MacHOCTH TIpH 0OPAIIEHNU C XUMUYECKHMH BEIIECTBAMH B OBITY H PeabHON )KU3HU;

Tpynosoro Bocniuranus

8) uHTepeca K MpPaKTHUYECKOMY H3Yy4EHHUIO TNpodeccuili M Tpylda pa3IudyHOro pojJia, yBaAXXKEHUE K TPyLy M pe3yiabTaTaMm TpPYAOBO il
JEATeIbHOCTH, B TOM YHCIIE Ha OCHOBE NMPHMEHEHHs MPEAMETHBIX 3HaHWH MO XUMHH, OCO3HAHHOTO BBIOOpAa MHIUBUAYaTbHOW TPACKTOPHUHU
MPOJIOJKEHHUST 00pa30BaHUS C Y4ETOM JIMUYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH;
yCIIEHIHOM MPOo(ecCHOHANBHOM NeATETbHOCTH U pa3BUTUS HEOOXOAMMBIX YMEHH; TOTOBHOCTh Al TUPOBAThCs B MPOQECCUOHATIBHOM cperie;

IKOJIOrHYeCKOr0 BOCIIUTAHUS

9) 9KOJIOTMYECKU LIEIeCO00pPa3HOr0 OTHOUIEHUS K NMPHUPOJAE KAK MCTOYHUKY JKM3HU Ha 3eMile, OCHOBE €€ CyIIeCTBOBAHUS, MOHUMAHUS
LIEHHOCTH 370pOBOr0 U Oe30MacHoro o0pasa KU3HU, OTBETCTBEHHOI'O OTHOILEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXMUYECKOMY 37J0POBBIO,
OCO3HAHMS LIEHHOCTH COOJIOAEHUS NpaBui OE30MACHOrO MOBEIEHHs NMpH paboTe C BEIIECTBAMH, a TAaKXKe B CUTYalMsX, YrpOKaroLIUX
3JI0POBBIO U JKU3HHU JIHO/IEH;

10) cnocoOHOCTH MPUMEHATh 3HAHUS, NOJIydaeMble NPU W3yYECHUM XUMUH, JJIS PEIleHHs 3ajjad, CBA3aHHBIX C OKPYXKarolled mpupoaHoi
CpeioH, MOBBILIEHHUS YPOBHS KOJIOTUYECKOM KYJIbTYphl, OCO3HAHM IVI00ATBHOIO XapakTepa 3KOJOIMYECKUX MpoOjeM M MyTel MX pelieHus
IIOCPE/ICTBOM METOJIOB XHMUH;

11) 5K0JIOTHYECKOTO MBIIIEHUS, YMEHUS! PYKOBOJICTBOBAThCS UM B I103HABATEIbHOM, KOMMYHUKATUBHON U COLMAILHON MIPAKTUKE.

HauooJ1ee 3HAYMMBIMH JTHYHOCTHBIMH pe3yJibTaTaMu 115 o0yuyaromuxcs ¢ 3IIP siBasiiores:

1) MoTHBanus K 00y4EHHIO U LIeJICHANPABICHHO MI03HABATEIbHOM JICSTEIbHOCTH;

2) yCTaHOBKA Ha OCMBICIICHHE JINYHOTO OMbITA, HAOMIOICHNH 38 XUMUYCCKHMH IKCIIEPUMEHTAMH;

3) opHeHTAIMs HA TIPaBUIIa WHANBH/YaIbHOTO M KOJUICKTHBHOTO O€30MaCHOT0 MOBE/ICHHUS MIPU B3aUMO/ICHCTBHN C XUMHYCCKHMHU
BEIIECTBAMU U COEJMHEHUSIMU;

4) mpakTHYecKoe n3ydeHue npodeccuii 1 Tpyaa pa3IMyHOTO poJia, B TOM YUCIIE Ha OCHOBE IPUMEHEHUS U3y4aeMOro IIPEIMETHOTO 3HAHUS
(HarmpuMep, J1a00paHT XUMUYECKOTO aHAJIN3a);

5) yBakeHHE K TPYAY U pe3yibTaTaM TPYAOBOI JeITENbHOCTH;



6) rOTOBHOCTH K OCO3HAHHOMY TIOCTPOCHUIO JallbHEHINICH HHANBUIYaIbHOM TPACKTOPUU 00pa30BaHKs Ha OCHOBE OPUEHTUPOBKU B MUPE
npogeccuii 1 mpo(ecCHOHATBHBIX MPEINOYTCHUN, YBaKUTEIILHOTO OTHOILIEHUS K TPYAY;

7) 0CO3HAaHHE CBOETO MOBE/ICHUS C TOUKU 3PCHUS ONTACHOCTH WJIM 0€30IIaCHOCTH JUTS Ce0st MITH ISl OKPY’KAIOIINX;

8) OCHOBBI DKOJIOTUYECKOH KYJIBTYpPhI, COOTBETCTBYIOILCH COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIIJICHUS, TPUOOPETCHUE OTIbITa
9KOJIOTUYECKH OPUEHTUPOBAHHON TPAKTUUECKON AEATEIBHOCTH B )KU3HEHHBIX CUTYALMX;

9) oco3HaHME MOCIESACTBUI M HEIPUATUE BPESIHBIX MPHUBBIUCK (YIIOTPEOICHHS AJIKOTOJISl, HAPKOTUKOB, KypEeHHsI) U UHBIX OPM Bpeaa st
(U3NIECKOTO B ICUXHUYECKOTO 3/I0POBBS;

10) npuHSATHE pElICHHI B )KU3HCHHOW CUTYAIlMU Ha OCHOBE MEPEHOCA MOJIYYCHHBIX B X0/ 00y4eHHsI 3HaHHIi B aKTyalIbHYIO CUTYalHUIO,
BOCTIOJIHATH IeUIHUT WHPOPMALIUY;

11) roToBHOCTH OTOMPATH U UCIIOJIB30BATh HY)KHYIO HH()OPMAIIMIO B COOTBETCTBHH C KOHTEKCTOM JKU3HCHHOW CHTYAIIHH.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe meranpeaMeTHBIX pPE3yJIbTaTOB BBIACISAIOT 3HAUMMBIE JUIsI (POPMHUPOBAHUS MHUPOBO33PEHMs OOIEHAy4YHbIE MOHATHS (3aKOH,
TEOpHUsl, MPUHIUI, THUIOTe3a, (PaKT, CUCTEMa, MPOLECC, SKCIEPUMEHT U Jp.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax M IMO3BOJISIOT Ha OCHOBE 3HaHMM M3 3TUX NpeaMeToB (OpMHUPOBATH MPEACTaBICHHE O LIEJIOCTHOW HAy4yHON KapTHMHE MHpa, U
yYHHUBEpcaJbHble YyueOHble MAeWCTBUS (MO3HABATENbHbIE, KOMMYHUKATHUBHBIC, PETYJISTUBHBIE), KOTOpbIE 0O0EcCreynBaloT (OpMHpPOBAHUE
TOTOBHOCTH K CAMOCTOSITEIbBHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHO! NS TENbHOCTH.

MeranpeqMeTHble pe3yabTaThl OCBOEHHMA OOpa30BATENbHOM MpOrpaMMbl IO XMMHMH OTPaKalOT OBJIAJAECHUE YHHBEPCAJIbHBIMU
[I03HABATEIbHBIMU JEHCTBUSAMH, B TOM YHCJIE:

ba3oBbIMH 10rHYeCKUMH JeHCTBUAMH

1) yMeHHEeM HCIO0JIb30BaTh NPUEMBI JIOTHUECKOTO MBIIIICHUS IPU OCBOGHUH 3HAHHMM: PACKPBIBATh CMBICI XUMUYECKUX MOHATUH (BBIICIATH
UX XapaKTepHbIE PU3HAKU, YCTAHABIMBATh B3aUMOCBS3b C IPYTUMH MOHATHIMH), UCIOIb30BATh NOHATHS Ul OOBACHEHUS OTJEIbHBIX (DAaKTOB
U SIBJICHUH; BBIOMPATh OCHOBAHUS M KPUTEPUH JUISl KJIACCU(PUKALMU XUMUYECKUX BELECTB U XUMUYECKUX PEaKI1ii; yCTaHaBIMBATh IPUUMHHO-
CJICZICTBEHHBIE CBSI3U MEXAy OOBEKTAMU U3Yy4YEHMsI; CTPOUTDH JOTMUYECKHE PACCYXIeHHs (MHAYKTUBHbIC, ElyKTUBHBIE, 110 aHAJIOTHUN); JeJaTh
BBIBO/IbI Y 3AKJIFOUCHHUS;

2) yMEHHEM IpPUMEHATh B IpoLEecce IO3HAHMsA MOHATUSA (MpeAMETHbIE M METalpeIMETHBIE), CHUMBOJMYECKUE (3HAKOBHIE) MOJIEIH,

HCIIOJIb3YEMbIC B XUMUMH, Hp606paSOBLIBaTL IUPOKO HNPUMCHACMBIC B XHUMHHU MOJICJIBbHBIC ITPCACTABIICHUA — XUMHWYECKUH 3HaK (CI/IMBOJ'I
SHeMeHTa), XHUMHNUYCCKas (1)0pMy.]'Ia U YpaBHCHHC XUMHYECKOM p€aKuuu — IIpu PCHICHHUH y‘I66HO'HO3HaBaTeJ'IBHBIX 3aJa4d, C y‘IéTOM 9THUX
MOACIBHBIX HpCI[CTaBJ'ICHI/Iﬁ BBIABIIITE U XAPAKTCPHU30BATb CYIICCTBCHHBIC IPU3HAKHU HU3YYACMbIX 00BEKTOB — XMMHYECKHX BCIICCTB H

XUMHUYECKUX PEaKIUi; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbIE CBSA3M W IMPOTHUBOPEUYHUS B M3YUaeMBIX IMpoIleccax U
SIBJICHUSIX; TpeIylaraTb KPUTEPHUH JUIS BBISIBICHHUS ITHX 3aKOHOMEPHOCTEH M MPOTHBOPEYHA,; CAMOCTOSTEIIBHO BBIOMPATh CIOCOO pPEIICHHS
yueOHOM 3aaun (CpaBHUBATh HECKOJBKO BapUaHTOB PEIIEHUs, BHIOMpATh HauOoJee MOAXOSAIINI ¢ yU€TOM CaMOCTOSTENHHO BBIJIEICHHBIX
KPUTEPHEB);

ba3oBbIMM HCCIe0BATEIbCKUMH JeHCTBUSIMH

3) yMEHHEM HCIIOJIb30BaTh MOCTABIEHHBIC BOMPOCH B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B Ka4eCTBE OCHOBBI JIJIsl (JOPMU POBAHHS
TUIIOTE3BI O IPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMbBIX CYXKIEHUN;



4) npuoOpeTeHre OMNbITa MO IUIAHUPOBAHUIO, OPTaHU3ALMU U TPOBEJICHUIO YICHUYECKHX 3KCIIEPUMEHTOB: yMEHHE HaAOJII0laTh 32 XOI0M
nporecca, CaMOCTOSITEIbHO POTHO3UPOBATH €r0 pe3yibTar, (OpMyIUpoBaTh 0OOOIICHNS U BBIBOJBI 10 pE3yIbTaTaM MPOBEIEHHOTO OIIBITA,
HCCIICIOBAHUS, COCTABIISATH OTUET O MPOJICIIaHHOM padoTe;

Pa6oToii ¢ undopmaumeit

5) yMeHueM BbIOMpaTh, aHAIM3UPOBATh U MHTEPHPETHUPOBATh MH(POPMAIUIO PA3IMYHBIX BUIOB M (OPM IPEICTABICHHS, MOIy4aeMylo U3
Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYIISIpHAs! JIUTEPATypa XUMHUYECKOTO COACPIKaHUs, CIPaBOYHBIE MOCOOUs, pecypcsl IHTepHETA); KpUTHYECKH
OILICHUBATh MTPOTHBOPEUNBYIO U HEJJOCTOBEPHYIO HHPOPMAIIUIO;

6) yMEHHEM IPUMEHSTH Pa3JIMYHbIE METOJBI M 3alPOCHI IPU MOUCKE W 0TOOpPE MHPOPMALUU U COOTBETCTBYIONINX TAHHBIX, HEOOXOMMBIX
JUISL  BBITIOJHEHHS YYEOHBIX M IMO3HABATEIBHBIX 3a/a4 OINpPEACIEHHOTO THIA; TPUOOPETEeHHE OmbiTa B OOJACTH HCIIOJIB30BaHUS
WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHHA, OBJAJCHHE KYIbTYPOH AaKTHBHOTO WCIIOJIB30BaHMs PA3JIMYHBIX ITOWCKOBBIX CHCTEM;
CaMOCTOSITEJIbHO BbIOMpaTh ONTUMANbHYIO (OpMy MpeacTaBieHUs HWHGOpPMAlMU U WUIIOCTPUPOBATh pELIaeMble 3a/Jaddl HECI0KHBIMHU
cXeMaMu, AuarpaMMaMHu, ApyrumMu popMaMu rpaduky U UX KOMOMHALUSAMY;

7) yMeHHEM HCHOJIb30BaTh M aHAJIM3UPOBaTh B Mpolecce y4yeOHOW M MCCIeAO0BATEIbCKOM NEATENIbHOCTH HH(POPMALUIO O BIUSHUHU
MIPOMBIIIJIEHHOCTH, CEJILCKOTO X0341CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHON Cpeibl;

YHuBepcaabHBIMIH KOMMYHUKATHBHBIMY JIEHCTBUSIMHA

8) ymeHueM 3a7aBaTh BOMPOCHI (B XOJI€ AHaliora W/WIN AUCKYCCUH) IO CYILIECTBY 00CyKIaeMoi TeMbl, GOpMYyIHPOBATH CBOU MPEIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS IPETIOKEHHON 3a/1auu;

9) nmpuobpeTeHue OmbITAa MPE3EHTALMH PE3YIbTATOB BBINOJHEHUS XMMHUYECKOIO HKCIEpUMEHTa (Jab0paTOpHOTO OIMBITA, J1aOOpaTOPHOU
paboOTHI IO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO TIPOEKTA);

10) 3aMHTEpECOBAaHHOCTH B COBMECTHOW CO CBEPCTHHKAaMU TI03HABATEILHOW M WCCIIENOBATEIBLCKOM JACSITCIBHOCTH TIPH PEIICHHUH
BO3HHUKAMOIIMX TPOOJIEM Ha OCHOBE yuéra OOIIMX HMHTEPECOB M COTJIACOBAHUS TO3UIMH (0OCYXKIeHUS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPJIMHAIMS COBMECTHBIX JIEUCTBHIA, ONpeieNieHue KPUTEPUEB M0 OLIEHKE KaueCTBa BHIMOJIHEHHON paboThl U Ap.);

YHuBepcaabHBIMH PeryJIATUBHBIMH e CTBUSIMH

11) yMeHueM caMOCTOSATEIBHO OMPEIENATh LENH NeATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISITh, KOHTPOJIUPOBATh U MPH HEOOXOAUMOCTH
KOPPEKTUPOBAaTh CBOIO JESATENBHOCTh, BbIOMpaTh HambOojee H(PQEKTUBHBIE CHNOCOOBI pelleHHus Y4eOHbIX M IO03HABaTEJIbHBIX 3ajad,
CaMOCTOSITEJIBHO COCTaBIISATh WJIM KOPPEKTUPOBATH IMPEITIOKEHHBIA aJrOpUTM JEHCTBUN MpPU BBHINOJHEHUU 3aJlaHUM C Y4ETOM MOTY4CHHUS
HOBBIX 3HaHUI 00 U3y4aeMbIX 00bEKTaX — BELIECTBaX U PEaKIMsIX; OLIEHUBATh COOTBETCTBUE MOJIYYCHHOTO Pe3ysIbTaTa 3asiBJICHHOM 11eIH;

12) ymMeHHeM HCTOIb30BaTh U aHATM3UPOBATH KOHTEKCTHI, MPEJiaraéMble B YCIIOBUU 3aJIaHUI.

Hau0oJiee 3HAYMMBIMH MeTanpeIMeTHBIMH pe3yJbTaTaMu A5 o0y4aromuxcs ¢ 3I1P spasiorcs:
Ognadenue ynugepcanbHolMu yueOHbIMU NOZHABAM ETILHBIMU OCHCH GUAMU.
1) BBISBISITH IPUYUHBI U CICACTBHS MPOCTHIX XUMHYCCKHX SIBJICHHIA;
2) OCYIIECTBIISITh CPAaBHEHHE, KITACCU(PHUKAIIMIO XUMUYECKHX BEIIECTB 10 33aHHBIM OCHOBAHHSM U KPUTEPUSIM /IS YKa3aHHBIX
JIOTUYECKUX OTIepaluii;
3) CTPOUTH JOTUYECKOE CYKJCHHUE MOCIE MPEABAPUTEIFHOTO aHATN3a, BKIFOUAIOIEe YCTAHOBICHHE IPUYMHHO -CIICICTBEHHBIX CBSI3CH;
4) BBISBIATH Ae(DUIMTHI HHPOpPMALIUK, JaHHBIX, HEOOXOJUMBIX JUIsl PEIICHHs IOCTABICHHOW 3a/1a4H;
5) npeoOpa3oBbIBaTh HHOOPMALIUIO U3 OJJHOTO BHJA B IPYroi (TabIHILy B TEKCT H IIp.);



6)
7)
8)

9)

CO3J1aBaThb, IPUMCHATL U HpCO6pa3OBbIBaTB 3HAaKW U CUMBOJIbI, MOACIIN U CXCMbI IJI PCHICHUA y‘-Ie6HLIX U IIO3HAaBAaTCJIbHBIX 3a1a4 C
MOMOILBIO IIE/IAr0ra;

C IMOMOIIbIO IIegarora MpoBOAUTb XUMHYECKHI OIIBIT, HECIIOKHBIN SKCIICPUMCHT, IJId YCTAHOBJICHUA 0CO0EHHOCTEN 00BEKTA HU3Yy4YCHMU,
MPUYMHHO-CIIEICTBEHHBIX CBSI3€H U 3aBUCUMOCTEH 00BEKTOB MEXTy COOOM;

C MIOMOIIBIO N1€arora Uik CaMOCTOSITEIEHO (POPMYIHUPOBATH 0O0OIIEHNS U BBIBOBI 110 PE3YJIbTaTaM IIPOBEICHHOTO HAOIIOICHUS,
OIIbITA;

IMPOTrHO3UPOBATH BO3MOKHOC PA3BUTUC XUMHWYCCKUX IIPOLUCCCOB U UX IMOCICACTBUA,

10) uckath uiar 0oTOMPaTh KHGOPMAIIUIO WK JaHHBIC U3 KICTOYHUKOB C YYETOM IPEIUIOKEHHOM y4eOHO 3a1auu U 3a/IaHHBIX KPUTCPHEB.
Osnadenue yHusepcanbHvimu y4eOHbIMU KOMMYHUKAMUGHBIMU OCUCHGUAMU:

1)
2)

3)

4)

OpraHM30BBIBaTh yIeOHOE B3aMMOJICHCTBUE B TPYIINE (OMPENLIATh OOIIHE ST , PACIPEICISATh POJIH, TOTOBAPUBATHCS IPYT C APYrOM H
T. IT.).

C MOMOIIIIO MEAarora ik CaMOCTOSITEIbHO COCTABJIATh YCTHBIC M MUCbMEHHBIC TEKCTHI C UCTIOJIb30BAHUEM HUILTFOCTPATHBHBIX
MaTepHaNIOB JUIS BBICTYILICHUS TIEPe]] ayTUTOPHUECH;

OpraHU30BBIBATh yIeOHOE COTPYAHUYECTBO M COBMECTHYIO ICATEIBHOCTD C YUUTEJIEM U CBEPCTHUKAMU; Pad0TaTh MHIMBHUIYaIbHO U B
rpyIIIe: HaXOJUTh 00IIee PeIeHHe U pa3peiiaTh KOH(IMKTBI Ha OCHOBE COTJIACOBAHUS MO3MIIMI U y4eTa HHTEPECOB; (POPMYITUPOBATS,
apryMEHTHPOBAaTh U OTCTaUBAaTh CBOC MHCHUE,

OILIEHUBATh KAYE€CTBO CBOETO BKJIA/Ia B OOIIMI MPOAYKT, IPUHUMATh U Pa3/eiiaTh OTBETCTBEHHOCTh U MPOSIBIIATH TOTOBHOCTb K
MPE0CTABJICHUIO OTUYETa Tepe]] FPYIIIOoN.

Osnaodenue yHugepcanibHblMu Y4eOHbIMU PECYTAMUCHBIMU OCUCHBUAMU:

1)
2)

3)
4)
5)
6)

7)

0oOHapyXkuBaTh U (OPMYITHPOBATH YICOHYIO MPOOIIEMY, OTIPEEIATh IENbh YIeOHON NeATEIbHOCTH;

BJIAJIETh OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH, IPUHATHS PEIICHUI U OCYIIECTBICHHUS OCO3HAHHOTO BHIOOpA B y4eOHOM 1
MO03HABATEIBHOH JIESTETHHOCTH,

COOTHOCHTB CBOU JCUCTBUS C TUTAHUPYEMBIMH PE3YJIbTaTaMH, OCYIIECTBISTh KOHTPOJIb CBOCH JICATEIILHOCTH B TPOIIECCE JOCTIKEHUS
pe3yibTara, OnpeesaTh CIOCOOb ICHCTBHI B paMKaX NPEJIOKEHHBIX YCIOBHA U TpeOOBaHUN, KOPPEKTUPOBATH CBOM JICHCTBUS B
COOTBETCTBUH C U3MEHSIFOIICHCS CUTYaIHECH;

J1aBaTh aJICKBATHYIO OIICHKY CHTYAIlUH W MpeyIaraTh IJIaH €€ U3MCHEHMS,

MPEIBUICTh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEIICHUHN YUeOHOH 3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE OBUT JOCTUTHYT TPEOYEMBIi pe3yibTaT ACATSIbHOCTH, ONPEICISATh IO3UTHBHBIC N3MECHEHHUS U
HaTpaBJICHUs, TPEOYIONIUE TAJIbHEHIIIEeH paboOThI;

OCO3HAHHO OTHOCHUTBCS K JPYrOMY YEJIOBEKY, €r0 MHEHHIO.

HPEJIMETHBIE PE3YJIBTATDBI

B cocrage NPpEAMETHBIX PE3YJIbTATOB II0 OCBOCHHIO 00513aTCIHLHOTO COACPIKAHUS, YCTAHOBJICHHOI'O JTaHHOM anMepHoﬁ pa6oqe171
HpOFpaMMOﬁ, BBIACIIAKOT. OCBOCHHBIC O6y‘IaIOH_[I/IMI/IC$I HAaYYHBIC 3HAHUA, YMCHUA U CITOCOOBI Z[eﬁCTBHﬁ, CHCI_II/I(I)I/I‘-ICCKI/IC JJISA HpeHMCTHOﬁ
o0OacTu «XI/IMI/ISI», BHUJbBI ACATCIBHOCTHU IO MOJYYCHUIO HOBOI'O 3HAHHW, €0 MHTCPIIPCTALINU, npeo6pa30BaHm0 " IIPUMCHCHUIO B Pa3JIMYHBIX
y‘~IC6HLIX 1 HOBBIX CUTyallUsX.



[IpenmeTHbIe pe3ylIbTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Yy oOyuatomuxcs [P creqyrommx ymeHuii:

8 KVIACC

1) packpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX MMOHSATHIA: aTOM, MOJICKYJa, XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO,
cMech (OAHOpOJHAasT U HEOJHOPOJIHAs), BAJEHTHOCTb, OTHOCHUTENIbHAs aTOMHas W MOJIEKYJspHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIDHAsE Macca, MaccoBas JIOJII XHMHUYECKOTO JJIEMEHTa B COCAMHEHWH, MOJIAPHBIA OO0BEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJIb,
2eKMPOOMPUYAMENbHOCHIb, ° CTETIeHb OKHUCIEHHS, XUMHYECKas PpeakKmus, KIacCUDHMKAIUA PEaKI|il: peaKkiuM COeIHMHEHHs, DPeaKIuu
pa3OKEHUs, PEeaKUWu 3aMEIICHUs, PeakUuu OOMEHa, JK30- W OSHAOTCPMHUYECKHE PEAKLUU; Menniogou 3¢gexm peaxyuu, sSOpo aTtoma,
3JI€KTpOHHBIﬁ cJioit aToMa, aTOMHasa Op6I/ITaJII>, paanyc atoMa, XUMHUYCCKas CBA3b, IIOJIApHAad U HCHOJAPHAA KOBAJICHTHAA CBA3b, MOHHAA CBA3b,
WOH, KaTHOH, aHUOH, PaCTBOP, MACcCOBasl JI0JIs BEIIECTBA (MPOIIEHTHAsI KOHIIEHTPAIlUs) B PACTBOPE;

2) WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHITHI (CM. M. 1) M NPUMEHSATh 3TH TOHATHS MPH ONHMCAHWU BEIISCTB U HMX
IIpEBpAIICHUN;

3) HCHoJb30BaTh XUMHUECKYIO CHMBOJIUKY JUIS COCTaBICHHS (OPMYJ BEUIECTB, MOJCKYISPHBIX YPAaBHCHHUH XUMHUYCCKUX PEAKIU,
AJIEKTPOHHOTO OanaHca;

4) OonpeACIATh BAJICHTHOCTH aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCINMHCHHUAX, CTCIICHb OKHWCJIICHUA 3JICMCHTOB B 6I/IHapHI)IX COCONHCHUAX C
OTIOPOH Ha OIpe/eeH s, B TOM YHCIIe CTPYKTYPUPOBAaHHbBIE; TPUHAJIEKHOCTD BEILIECTB K OMPEEIEHHOMY KJIACCy COEAMHEHUN M0 popMyram;
BU/ XUMHUYECKOU CBSI3U (KOBaJ'IeHTHaSI u I/IOHHaSI) B HCOPraHUYCCKUX COCANHCHUAX,

5) HUMETH MPEACTABIICHHUE O CHCTEME XUMHYCCKHUX 3H3HI/II>1, YMETb C HOMOIINBIO YUUTCIIA MPUMEHATH CUCTEMY XHUMHYCCKHUX 3HaHHI>'I, JJIA
YCTAaHOBJICHUSI B3aUMOCBSI3M MEXIY H3YYEHHBIM MaTepuajioM U IpU MOJyY€HUU HOBBIX 3HAHMM, a Takke Hpu paboTe ¢ HWCTOUYHUKAMU
XUMHuecKkod uHpopmanuu. OpUEeHTHPOBATHCS B MOHATUSAX U ONEPUPOBATH UMH HA 0a30BOM YpOBHE, MPUMEHSATh MPU BHITOJHEHUH Y4EOHBIX
3aJlaHUi U pelIeHUU PAaCcUYETHBIX 33Ja4 C OMOPO Ha alNrOPUTM y4EOHBIX JEMCTBHUI M3yYeHHbIEC 3aKOHBI U TEOPHH: 3aKOH COXPAHEHUS MAaCCHI,
[Tepuonnueckuii 3axkon .M. MenneneeBa, 3akon nocmoancmea cocmasda, 3aKOH ABOTAIpO; aTOMHO-MoJieKyJsipHas Teopusi. COOTHOCUTH
o0o3HavyeHus, KoTopble uMeroTca B Tabmuue «llepuoanueckas cucrema xumuyeckux snemeHtoB J[. M. MenneneeBay ¢ YHCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB W 3apsll sApa, oOIlee YUCIO DJIEKTPOHOB U pACIpelieieHHe UX IO
AIIEKTPOHHBIM CJIOSIM);

6) wiaccupUIMPOBATh XMMUYECKUE IJIEMEHTBI, HEOPraHWYECKUE BEIIECTBA; XUMHUYCCKHE Peakiuu (M0 YMCIy U COCTaBy YYaCTBYIOIIUX B
peaKuu BEUeCTB, MO TEIJIOBOMY 3P (EKTy, 10 U3MEHEHHUIO CTENCHH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB) C ONOPOM Ha CXEMBI;

7) xapakTepu3oBaTh (OMHCBHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KIACCOB, MOATBEPIK/As ONUCAHUE NPHUMEPaMH
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOUIUX XUMHUUECKUX PEAKLUN C OTIOPO Ha CXEMBI;

8) mporHo3upoOBaTh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa M CTPOCHHUS; BOSMOXKHOCTH MPOTEKAHHUS XHMHUYCCKHUX MPEBPAIICHUI B
Pa3IMYHBIX YCIOBUSX MOCIIE MPEIBAPUTEIBHOTO O0CYKACHUS C TIEAarorom;

9) BBIYHCISATH OTHOCHUTEIbHYIO MOJICKYJISPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJI0 XHMHUYECKOTO 3JIeMEHTa 1o (opmyrie
COEIMHEHMS; MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE; IPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKOU PEAKLIUK C ONIOPOH Ha allTOPUTM;

2371ech 1 lasiee KypCMBOM 0003HAYAIOTCS TUTAHUPYEMBIE TIPEIMETHBIE PE3YIBTAThI, KOTOPBIE MOTYT OBITH TIOTEHIMAIBLHO TOCTUTHYTHI 00ydatommmcs ¢ 311P, Ho He
SIBIISTFOTCS 005132 TEIbHBIMHU.



10) npuMeHSTh OCHOBHBIC OIICPALlMU MBICIUTEIBHOW JESATEIBHOCTH — aHaJIM3 M CHHTE3, CpaBHEHHWE, 000O0IIeHHe, CUCTeMaTh3alus,
KJIaCCI/I(bI/IKaI_[I/HI, BBIABJICHUC NPHUYNHHO-CICACTBCHHBIX CBsI3eU — AJI1 U3Yy4YCHUA CBOMICTB BCIIECCTB U XMUMHUYCCKUX peaKuHﬁ; €CTECTBCHHO-
HAay4YHBIC METOJABl IMO3HAHUS — HAONIOJCHUE, W3MEpPEHHE, MOJCIMPOBAHHE, DKCIEPUMEHT (PedaibHblll U MbICIEHHbIN) TIOJ PYKOBOJICTBOM
nejarora,

11) crnemoBaTh MpaBWIaM T[OJIb30BAHUS XUMHUECKOW IMOCYJ0H U JIabOpaTopHBIM OOOPYJAOBaHHEM, a TakXe IMpaBHiaM OOpalleHus
C BCIICCTBAMH B COOTBETCTBUM C HWHCTPYKIUAMH 110 BBINIOJIHCHUIO J'Ia60paT0prIX XUMHUYCCKHUX OIIBITOB IIO IIOJYYCHHIO H C06I/IpaHI/IIO
ra3000pa3HbIX BEHIECTB (BOJOPOIA U KUCIOPO/ia), IPUTOTOBICHUIO PACTBOPOB C OIPEEIEHHON MacCOBOM J0JIeH paCTBOPEHHOTO BEIIECTBA;
12) mmanupoBaTh M MPOBOJUTH XMMHUYECKHAE IKCIICPUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB INEIOYCH W KUCIOT C IMOMOIILI0 WHIAUKATOPOB
(Jrakmyc, GeHonpTaNIenH, METHIIOPAHX H JIp.), OATBEPKTAOIMINX KA4eCTBEHHBIN COCTaB HEOPraHUYECKHX BEUIECTB (KA4eCTBEHHBIC PEAKIIUU
Ha WOHBI) 10T PYKOBOJCTBOM TIe/Iarora.

9 KJIACC

1) packpsIBaTh CMBIC OCHOBHBIX XHMHUYCCKHX MOHITHN: XUMHUYECKUN 3JI€MEHT, aTOM, MOJIEKYJia, HOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIECTBO, BAJICHTHOCTH, JJIEKTPOOTPHUIATEIILHOCTh, CTEIICHh OKUCICHHUS, XUMUYECKas pPEaAKIUs, XUMUUYECKasl CBSI3b, MeNni080u
aghghexm peaxyuu, MOJIb, MOJISIPHBIN 00BEM, PACTBOP; IJIEKTPOIHTHI, HEIJEKTPOJHTHI, SICKTPOJUTHUCCKAS AUCCOIHMAIIHS, PEAKIIU UOHHOTO
oOMeHa, KaTamu3aTtop, Xumuueckoe pasHosecue, obpamumvie U HeoOpamumvle peaxyuu, OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIE PEaKIINH,
OKHCITUTEh, BOCCTAHOBHTEINIb, OKHCJIECHHWE W BOCCTAHOBJICHHE, AJIOTPOTHs, aM(OTEPHOCTh, XMMHUYECKas CBsI3b (KOBAJICHTHAs, WOHHAs,
MeTaJUTMYecKas), KpUCTAJUTMUeCKasl PEmI€TKa, KOppo3us Memdallos, CHIA8bl, CKOPOCMb XUMUYEeCKOU peaxkyuu, TPEAeTbHO TOIyCTUMAs
konneHTpanus (I1/1K) Bemectsa;

2) WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKHX MOHATHH (CM. M. 1) U IPUMEHSTH STH IOHSATHS NMPH OMHUCAHWU BEIIECTB U HX
MpEBpAILICHU;

3) UCMoJIb30BaTh 3HAKM W CHMBOJIBI U (DUKCAIMHM PE3YJIbTATOB HAOMIOACHUH, COCTaBICHUS (OPMYI BEIIECTB W YPaBHEHHH XMMHUYCCKHX
peakIuii, 3aNMcy JaHHBIX YCIOBUM 3adad. Mcmonbp3oBaTh 0003HaueHUs, umeromuecs B [lepuoanyueckoit cucteme U TabMIe pacCTBOPUMOCTH
KHUCJIOT, OCHOBAHHUI U COJIEH B BOJE IS BHIIIOJIHEHHS 3aJaHHI;

4) onpeaessTh BaAJICHTHOCTh U CTEIIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B COCAMHEHHSX Pa3IHYHOTO COCTABa; IPUHAIICKHOCTD BEIIECTB K
oTpeeEHHOMY KJIacCy COSIUHEHUN C OMOPOH Ha ONMpPEACNICHUs, B TOM YHCJIE CTPYKTYPUPOBAHHBIC, BUJIbI XUMUUYECKOU CBSI3U (KOBaJICHTHAS,
WOHHAs, METaJUIMYeCcKasi) B HEOPraHWYECKUX COCIUWHEHHUSX; 3aps]l MOHA 10 XUMHUYECKOW (popmyse; xapakTep cpelbl B BOAHBIX PAacTBOpax
KHUCIIOT U menoqeﬁ, mun KpucmaﬂﬂuquKozZ pemé'mku KOHKpemHO20 seuecmea,

5) packpeiBaTh cMbich Ilepuoaudeckoro 3akoHa J[.M. MenpeneeBa u JeMOHCTPHPOBATh €r0 MOHHUMAHHUE: ONUCHIEAMb U XAPAKMEPU308ANMb
tabnuuHyto popmy Ilepuoanueckoil cucTeMbl XUMHUYECKHUX 3JIEMEHTOB: pa3nu4aTh MOHATUS «TJIaBHAs MOATpynna (A-rpymnmna)» u «nobovHas
noarpynna (b-rpynma)», maneie W OoJblIME TEPUOMABI; CcOOMHOCUMb O0003HAYEHHs, KOTOpblE UMEIOTCS B NEPUOAMYECKON Tabnuie, c
YUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sAApa, 00IIee Yuciao JISKTPOHOB U pacipeieiieHrue
WX MO D3JEKTPOHHBIM CJOSIM); 00bsACHAMb OOIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHYECKHX DJIEMEHTOB U WX COCTUHEHHI B
npezAesnax MajiblX HEPUOJIOB U TTIaBHBIX MOJATPYMI C YYETOM CTPOEHUS UX aTOMOB;

6) kimaccuuIUPOBaTh XMMHYECKHE 3JIEMEHTBI; HEOPraHUYECKUE BEIIEeCTBA; XUMHUYCCKUE PEaKIUH (IO YMCIy M COCTaBYy y4YacTBYIOIIUX B
pEaKIuu BEIIeCTB, MO TEII0BOMY 3G (EKTY, M0 U3MEHEHHUIO CTENEHEH OKUCICHHSI XUMUYECKHIX 3JIEMEHTOB) C OMOPOil Ha CXEMBI;



7) xapakTepu3oBaTh (OMHUCHIBATH) OOIIKME U CHEHU(PUUSCKHE XMMUYECKUE CBOWCTBA BEIIECTB PAa3JIMUHBIX KJIACCOB, MOJTBEPKAAs OMHMCAHUE
IIpUMEPaMU MOJIEKYJISIPHBIX U MOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUI C ONOPOIl Ha CXEMBI;

8) cocraBisATh ypaBHEHHs 3JICKTPOJIUTHYECKOM JMCCOIMALMU KHUCIOT, IIENOYeH M COJIel; MOJHbIE M COKpAUICHHBbIC YpaBHEHHS DPEaKIHid
MOHHOTO 0OMEHa; YpaBHEHHSI PEaKIMii, TOATBEP)KIAIOIINX CYIIIECTBOBAHUE ICHETHUECKOM CBSA3HM MEK/y BEIIECTBAMH Pa3IMYHBIX KIACCOB;

9) packpbIBaTh CYIIHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEILHBIX PEAKIMI TIOCPEJACTBOM COCTABJICHHS JICKTPOHHOTO OallaHCca 3TUX PeaKIni;

10) mporHo3upoBaTh CBOMCTBA BEUICCTB B 3aBHCUMOCTH OT MX CTPOCHHS; BO3MOXKHOCTH MPOTEKAHHMsS XUMHYECKUX IMPEBPAICHUN IOCIE
IIPEIBAPUTENILHOTO OOCYXIECHUS C IIEAArorom;

11) BBIYMCIATH OTHOCHTEIILHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BELIECTB; MAacCCOBYIO JOJII0 XHMHUYECKOTO 3JeMeHTa 1o (Gopmysie
COEJIMHEHUS; MaCCOBYIO JIOJIIO BELIECTBA B PACTBOPE; IPOBOJIUTH PacUETHI IO YPaBHEHUIO XUMUYECKOM pPEaKLUU € ONOPOI Ha aJrOPUTM;

12) cnemoBarTh TpaBWJIaM IMOJb30BaHHS XHMHUYECKOW MOCYIOH M JabOpaTOpHbIM OOOpYJOBaHMEM, a TaKKe MpaBUiIaM OOpaleHus
C BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSAMHU IO BBIMOJIHEHHUIO J1A0OPATOPHBIX XWMHUYECKUX OIBITOB MO TOJYYEHUIO U COOUPAHHUIO
ra3000pa3HBIX BEHIECTB (aMMHUaKa U YTIIEKUCIIOTO Ta3a);

13) npoBOAUTH PEaKIUK, TOATBEPIKAAIOIINE KAYSCTBEHHBI COCTaB PAa3IUYHBIX BEIECTB: PACIO3HABAThH OIBITHBIM MYTEM XJIOPHI- OpOMUI-,
noauJI-, kapoboHar-, pocdar-, cunmukaT-, cyinbpaT-, THAPOKCUA-UOHBI, KATHOHBI AMMOHHSI M MOHBI N3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLIUE B
BOJTHBIX PAaCTBOpPaX HEOPraHUYECKHUX BEIIECTB;

14) npUMeHSATh OCHOBHBIC OIEPAIIMH MBICIUTEIBHOM JEATEIBHOCTH — aHAIN3 U CHHTE3, CPaBHEHUE, 0000IICHUE, CHCTEMATH3AIINIO, BBISBICHHE
MIPUYMHHO-CIIEACTBEHHBIX CBSI3€M — JJIsl M3YYEHUS] CBOMCTB BEIIECTB M XMMHUYECKHX PEaKIHi; €CTeCTBEHHO-HAy4YHbIE METOJbl MO3HAHUS —
Ha0JI0IeHNE, U3MEPEHHE, MOACTUPOBAHNE, SKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBO 4acoB
Ne HaumeHoBaHue pa3aesioB U JaexkTpoHHble (HUpoBHIE)
KonTpoabHbie IIpakTuyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznea 1. IlepBonayajibHble XUMHYECKHE TIOHSATHS
Xumus — BakHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 5 bubmuoreka [JOK
' MPAKTUYECKOUN AECATEIBHOCTH https://m.edsoo.ru/7f41837c
YJeJloBeKa
1.2 BemrectBa 1 XuMHU4eCKHe 15 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f41837c

peaknuu

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny

20

Paznen 2. BaxkHeiinue NpEeaACTABUTEC/IN HEOPraHUYE€CKUX BCIIECTB

91 Boznyx. Kucnopon. Ilonsitue 6 bubnuorexa [JOK
00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o kucinorax 8 bubnuorexka [JOK
U COJIIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [lonstue 06 5 bubnuoreka [JOK
OCHOBAHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 bu6moteka [IOK
HEOPraHUYECKUX COETMHEHUIN https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Pasznea 3. Ilepuoanuecknii 3axkoH u Ilepuoanueckas cucrema xumnueckux 3jaemMenToB /. M. MenaeneeBa. CTpoenne aroMoB.

XumMuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE Pe€akKnumn

[Tepuonnueckuii 3aKOH U

31 [Tepuoanueckas cucrema 7 bubnuoreka [IOK
XUMHUYECKnX djeMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMuyeckas CBS3b. Bu6orexa LIOK

3.2 OKHCIHTEIBHO- 8 https://m.edsoo.ru/7f41837c
BOCCTAaHOBHTEJIbHBIE PEAKITUN

bubanoreka K
Hroro mo pasnery 15 https:// m.edsoc])_.[ r(j/?f41837c
PezepBHOE Bpems 3 bubmorexa LOK
https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM uudpoBbie
Ne i/ P Konrtpoiabubie | IlpakTHyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo H XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriydieHue 3HaHul 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoteka [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS] AUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIMU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUYECKHUX 4 1 bubnuoreka [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OOmiast XxapakKTepUCTUKAa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyHbL. 24P https://m.eds00.ru/7f41a636
COCITMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' DYHHERL ’ P https://m.eds00.ru/7f41a636
COCIIMHCHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25

Pazpea 3.

MeTaajibl 4 X COeTHUHEHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

. bubmmoreka [{OK
31 Obue cpoficTsa MeTajIoB 4 https://m.edsoo.ru/7f41a636
bubnuoreka [IOK
2 B 7 1
3 AKHENUIINE METAJUIBI U UX COEIUHEHUS 6 https://m.edsoo.ru/7f41a636
Wroro mo paznmeny 20
Paznen 4. Xumus n okpy»kamomnias cpeaa
4.1 BemiecTBa u MaTepualbl B )KU3HU YEJIOBEKA 3 bubmmorexa TOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa TTOK
p p https://m.edsoo.ru/7f41a636
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIAA YUEHUKA

» Xumus, 8 kiacce/ I'abpuensu O.C., Octpoymon WU.T'., CnaakoB C.A., AkunonepHoe o6mectBo «3aaTenbcTBo

«IIpocBemenue»

» Xumus, 9 knacce/ IN'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., Akimoreproe o0miectBo «M3marenscTBo

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

e ["abpuensu O. C. Xumus. 8 —9 kmaccel: Metogudeckoe mocooue / O. C. I'abpuensn, A. B. Kymmosa. - M.: JIpoda, 2015.
o T[a6puensu O. C. Xumus. 8 kiacc: HacTonbHas kaura 118 yuutens / O. C. 'abpuensa, H. T1. Bockoboiinukosa, A. B.

Amykona. - M.: JIpoda, 2015.

o T[a6puensu O. C. Xumus. 9 knacc: HacTtonbHas kaura 118 yuutens / O. C. 'abpuensna, H. I1. Bockoboiinukosa, A. B.

Amykosa. - M.: [lpoda, 2016.
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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e ["abpuensn O. C. Xumus. 8 Kiacc: KOHTPOJIbHBIE U NpoBepouHbie padoTsl / O. C. 'abpuensu [u ap.]. M.: Ipoda, 2014.

e ["abpuensan O. C. Xumus. 9 kiacc: KOHTpoJibHBIE U poBepouHbie paboThl / O. C. 'abpuensiu [u ap.]. M.: poda, 2015.

e Tabpuensan O. C. Xumus. 8 —9 kiacchl: XuMHUs B TeCTax, 3afavax, ynpaxsenusx / O. C. 'abpuensan, H. I1.
Bockoborinnkosa M.: JIpoda, 2017

e [abpuensan O. C. Xumus. 9 kinacce: xumuueckuit sxcriepumenT B mkoiie / O. C. 'abpuensH, H. H. Pynos, B.W. TonakyHoB. -
M.: dpoda, 2013.

e ["abpuensn O. C. Xumus. 8 Kiacc: 2JIEKTPOH. MyJabTeMu. npui. / M.: Ipoda, 2012.

e Tabpuensn O. C. Xumus. 9 knacc: anekTpoH. myiabremu. npwi. / M.: Ipoda, 2013

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

e http://www.alhimik.ru - mone3Hsie coBeTbl, 3P PEKTHBIC OMBITH, XUMUYECKHUE HOBOCTH, BUPTYaIbHBIA PEIIETUTOP.
http://schoolbase.ru/articles/items/ximiya - Bcepoccuiickuii MIKOIBHBIN MOPTAJ CO CChIIKAMH Ha 00Pa30BaTe/IbHbIC CANThI
10 XUMUH.

http://c-books.narod.ru - muTepatypa o XHMHH.

http://www.hemi.nsu.ru/ - uatepHeT-yueOHUK « OCHOBBI XUMHUI)

https://resh.edu.ru/ - Poccuiickast 3J€KTpOHHAs IIKOJIa
www.periodictable.ru - coopHuk cTaTeir 0 XUMUYECKHX dJIEMEHTaX, HLTIOCTPUPOBAHHBINH SKCIIEPUMEHTAMHU.
http://him.1september.ru/ -xxypraan «XuMus B IIKOJIE»

http://www.hij.ru/ -xxypaan «XuMus 1 KHU3Hb

http://chemistry-chemists.com/index.html - siaexTpoHHBII KypHAT «XUMHKH B XUMHS.
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