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IHHOACHUTEJIBHASA 3AIINCKA

Paboyas mporpamma 1o XuMuu st ooydaronmxcs 8-9 kimaccoB cocraBieHa Ha ocHOBe TpeOoBaHMii K pe3yIbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeIbHOM
IIPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, peicTaBlIeHHbIX B DefepaibHOM IroCcy1apcTBEHHOM 00pa30oBaTeIbHOM CTaHJapTe OCHOBHOTO OOIIEro
00pa3zoBaHMsl, ¢ YIETOM pacIpeeIEHHBIX 10 KJIaccaM IPOBEPsSEMBIX TpeOOBaHUHN K Pe3yJIbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMBbl OCHOBHOTO
o0miero 06pa3oBaHus U JIEMEHTOB COJIEP KAHMUSI, TPEICTABICHHBIX B Y HUBEPCAIbHOM KOJIM(HUKATOpE [0 XMMUH, a Tak:ke Ha ocHoBe [IpumepHoil mporpaMMel
BOCIUTAHHSI 00YJAIOIINUXCS TPU TOJyYEHUU OCHOBHOTO 00111eT0 00pa3oBanus u ¢ yuéroM KoHnenmun rnpenojaBanust yaeOHOTO npeamera « XUMUs» B
o0OpasoBareNbHBIX OpraHu3anusx Poccuiickoi

denepanun, peaTu3yoNMX OCHOBHEIE 001e00pa3oBaTenbHbIe mporpaMmel (yTB. Pemmennem Kommernn Munnpocsemenust Poccun, nporokost ot 03.12.2019 N
[1K-4BH).

OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJIMETA «XUMMUSD»

Bxiag yue6HOTO mpeamera «XHMHsS» B JIOCTHKEHHE LIEIed OCHOBHOTO oO0miero oOpa3oBaHusi 00yCJIOBJICH BO MHOT'OM 3HAYCHHEM XHMHYECKOH HAyKd B
MIO3HAHUU 3aKOHOB MPUPO/IbI, B Pa3BUTUU MPOU3BOAUTEIBHBIX CHJI OOIECTBA U CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHuiIa CBOE BIMSHHME HAa BCE OOJIACTH YEIOBEYECKOIO0 CYLIECTBOBAHMs, 3a/aja HOBOE BUJECHUE
MHpA, CTala HEOTHEMJIEMbIM KOMIIOHEHTOM MUPOBOU KYJIbTYpbl, HEOOXOJUMBIM YCIIOBHEM XH3HHU OOILIECTBA: 3HAHUE XUMHHU CIIY>KUT OCHOBOH 117151 ) OpMUPOBAHUS
MHUPOBO33PEHHUS YEJIOBEKa, €ro MPEJCTaBICHUH O MaTepualbHOM E€IUHCTBE MHUPA; BAXKHYIO pOJb HUIPalOT (QOpMHUpyeMble XUMHUEH NpECTaBICHUS O
B3aMMOIIPEBPAIICHUAX SHEPTHH U 00 3BOJIIOLMH BEIECTB B MPUPOJIE; COBPEMEHHAs! XUMUS HaIlpaBJieHa Ha pelIeHue rI100aJbHbIX MPO0JIeM YCTOHYUBOTO Pa3BUTHS
YeJI0BEYECTBA — ChIPhEBOI, SHEPreTUUECKOMN, IUILEBOI U SKOJIOrMYECKON 0€30M1acHOCTH, TPOOIIEM 3paBOOXPAHEHHUS.

B YCII0BUAX BO3pPACTAIOIICTO 3HAYCHHUA XUMUHU B )KU3HHU O6HleCTBa CYIICCTBCHHO MOBLICHUJIACH POJIb XUMHUYCCKOI'O 06pa3OBaHI/I$I. B mmane conuau3annuu
OHO ABJIACTCA OOJHHUM U3 y'CJ'IOBI/Iﬁ (I)OpMI/IpOBaHI/IH HHTCJUICKTA JIMYHOCTU U TAPMOHHUYHOT'O eé Ppa3sBUTHUA.

CoBpeMEHHOMY UYeJIOBEKY XMMHUECKHE 3HAHHUSI HEOOXOAUMBI 1711 IPUOOpEeTEeHHs OOIIEKYIbTYPHOTO YPOBHS, MO3BOJISIONIET0 YBEPEHHO TPYAUTHCS B COLIMYME
1 OTBETCTBEHHO y4acCTBOBAaTh B MHOTOOOPa3HOM >KU3HU OOIECTBA, /ISl OCO3HAHUS BaXXHOCTU Pa3yMHOI'0 OTHOLIEHHS K CBOEMY 3/10POBbIO U 3/I0POBBIO IPYTHUX,
K OKpYKarolen IpUPOSHOU cpefie, I TPaMOTHOTO IIOBEACHUS IIPU UCIIOJIb30BAHUY PA3JIMYHBIX MaTEPUAIOB U XUMUYECKHUX BEIECTB B IIOBCEIHEBHOM KU3HH.

XuMu4yeckoe o0pa3oBaHHE B OCHOBHOW INKOJE SBJISETCS O0a30BBIM IO OTHOIICHHWIO K CHCTEME OOIIero XUMHUYecKoro oOpasoBaHus. [losTomy Ha
COOTBETCTBYIOIIEM €My YPOBHE OHO pealiu3yeT MPHUCYIIHE O0IIeMYy XMMHYECKOMY OOpa30BaHHIO KIFOUEBBIC IIEHHOCTH, KOTOPBIE OTPa)XKaroT TOCYAapCTBEHHEIE,
OOIIECTBEHHbIE U HWHAMBHIyaJIbHbIE MOTPEOHOCTU. ODTHM OINpEAeNseTcs CYIIHOCTh OOIed crpaTerud OOydeHUs, BOCIMUTAHHUS U DPA3BUTHS OOYHArOIIUXCS
CpeacTBaMH Y4eOHOTO mpeameTa « XUMHUS.



N3yuenue npeamerta: 1) cmocoOCTBYET peanu3anii BOZMOXHOCTEH I cCaMOPa3BUTHS U (DOPMUPOBAHUS KYIbTYpPhl JUYHOCTH, €€ 00IIeH 1 (yHKIIMOHATIBLHON
IpPaMOTHOCTH; 2) BHOCUT BKJIaJ B (OpPMUPOBAHHE MBIIUICHHS ¥ TBOPYECKUX CHOCOOHOCTEH MOJIPOCTKOB, HABBIKOB WX CAMOCTOSTEIBHOW Y4eOHOMH
ACATCIIbBHOCTH, SKCIICPUMCHTAJIbHBIX U UCCICIOBATCIILCKUX YMGHHﬁ, HGOGXOI[I/IMBIX KaK B HOBCGHHGBHOﬁ KH3HU, TaK U B Hqu)eCCHOHaHbHOﬁ JACATCIIbHOCTH, 3)
3HaKOMHT CO CHEIM(PUKON HAYYHOTO MBIIUICHHS, 3aKJIabIBACT OCHOBBI LIEJIOCTHOTO B3MJIA[A HA €IWHCTBO MPHPOJBI M YECIIOBEKA, SIBJISCTCS OTBETCTBEHHBIM
ATaroM B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH IMOJPOCTKOB; 4) CIIOCOOCTBYET (POPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAYYHBIM 3HAHUSM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOH BKJIA]] B SKOJIOTHYECKOE 00pa30BaHUE IIKOJIBHUKOB.

Ha3BanHble HampaBieHHs B OOYyYEHHU XUMHUHM OOECHEeYMBAIOTCS CHELM(PUKON COoAep)kaHUs NMpeIMeTa, KOTOPBIM SABJISAETCS MeAarorMyeckd aJanTHPOBaHHBIM
OTpaKeHHEeM 0a30BOI HAyKH XMMUHU Ha OTPEACIEHHOM dTarne e€ pa3BUTHSL.

Kpr XUMHHM OCHOBHOM IIIKOJIBI OpPUCHTHPOBAH Ha OCBOCHHC O6y‘~IaIOH_II/IMI/IC$I OCHOB HCOpFaHHHGCKOﬁ XUMHUHU U HCKOTOPLIX MMOHATHHA H CBEACHUI 00
OTACIBbHBIX 00BeKTax opr AHUYECKOH XUMHUHM.

CrpykTypa conepkanus npeamera chopMHpOBaHa HAa OCHOBE CHCTEMHOTO IMOAX0/a K ero uzydenuro. CojepikaHue CKIIaIbIBaeTCsl U3 CUCTEMBI IIOHATHH O
XMMHUYECKOM DJIEMEHTE U BEUIECTBE U CUCTEMBI MOHITHI 0 XUMUYECKOM peakiuu. O0e 3T CUCTEMBbI CTPYKTYPHO OpTraHHU30BaHbI M0 TPUHLIUITY
MOCJIEIOBATEILHOTO PA3BUTH 3HAHWN HA OCHOBE TEOPETUUECKUX MPEICTABIICHUN PA3HOTO YPOBHSI: aTOMHO-MOJIEKYJISIPHOTO YYSHHSI KaK OCHOBBI BCETO
ectecTBO3HaHus, ypoBHs [lepuonnyeckoro 3akona [l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMHUH, YYCHHS O CTPOCHUU aTOMa M XUMUYECKOU CBA3H,
MPEACTABICHUI 00 IEKTPOIUTHUECKOMN AUCCOIUAIIMM BEIIECTB B pacTBOpax. TeopeTHueckue 3HaHUsI paCCMaTPUBAIOTCS HA OCHOBE SMITUPUUYECKU TIOJTyUCHHBIX U
OCMBICIIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEA0BATENBHO OT OJIHOTO YPOBHS K JIPYTOMY, BBITIONHSAS (PYHKIIMHA OOBSICHEHHUS U POTHO3UPOBAHHUS CBOICTB, CTPOCHUS
¥ BO3MOKHOCTEH MPAKTUYECKOTO TPUMEHEHHUS U TTOJTYYSHUS U3YyIaeMbIX BEIIECTB.

Takasi opraHmsanusi coAepKaHHsl Kypca CIIOCOOCTBYET NpPEICTaBICHHUIO XUMHUYECKOW COCTaBISIOLIEH HAay4dHOM KapTHHbI MHpa B JIOTUKE €€ CHUCTEeMHOM
npupoabl. Tem cambIM 00ecrieurnBaeTcsi BO3SMOKHOCTh (POPMUPOBAHHUS Yy 00yHAIOIIMXCsl [IEHHOCTHOT'O OTHOILIEHUS! K HAyYHOMY 3HaHMIO U METOJaM MO3HAHUS B
Hayke. BakHO Takke 3aMETHTbh, YTO OCBOCHME COJIEPKaHUS Kypca MPOMCXOANUT C MPUBJICUEHUEM 3HAHUM U3 paHee U3y4EHHBIX KypcoB: «OKpyxarouuii Mup»,
«buonorus. 5—7 xknacce» n «PusnkKa. 7 Kaace».

HEJIN U3YUYEHUSA YYEBHOI'O IPEIMETA «XUMUS»

K HampapJIeHHIO TTEPBOCTEIIEHHOW 3HAYUMOCTH TIPH pealTi3aiii 00pa30oBaTeIbHBIX (YYHKITUH MpeaMeTa « XUMUS» TPAJIUIIMOHHO OTHOCAT ()OPMUPOBAHHE
3HAHUN OCHOB XMMHUYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NEATETLHOCTH YEIOBEKa U KaK OJIHOTO U3 KOMIIOHEHTOB
MHUPOBOH KYJBTYpHI. 3a/1ada MpeaMeTa COCTOUT B JOPMUPOBAHUN CUCTEMBI XUMUISCKUX 3HAHUNA —Ba)KHEUTNX (DaKTOB, IOHATHH, 3aKOHOB U TEOPETHUCCKHUX
MOJIOKEHUH, TOCTYIHBIX 00001IIeHII
MHPOBO33PEHUYECKOTO XapaKTepa, sI3bIka HAyKH, 3HAHUH O HAyYHBIX METOJIaX U3YYCHHS BEIISCTB M XUMHUICCKUX PEAKIUi, a TAaKXKe B OPMUPOBAHHUH U PA3BUTHH
YMEHHH U CITIOCOOOB JIESATEIILHOCTH, CBSI3aHHBIX C TUIAHUPOBAHUEM, HAOIOICHUEM U MPOBEICHUEM XHMHUYECKOTO K CIIEPUMEHTA, COOTIOICHUEM TTPABHII
0e30macHOTo OOpaIeHus C BEIIECTBAMHU B ITIOBCETHEBHOM KU3HM.



Hapsiny ¢ 3Tum 1ienu u3ydeHus nmpeaMera B IporpaMMe YTOUYHEHbI U CKOPPEKTUPOBAHBI ¢ yUETOM HOBBIX IIPUOPUTETOB B CUCTEME OCHOBHOT'O OOIIIETO
oOpazoBanus. Ceroans B 00pa3oBaHUU 0C000 3HAYMMOMN IPU3HAETCSA HAMIPABIEHHOCTh 00YUYEeHUS HA Pa3BUTHE U CAMOPA3BUTHE JIUUYHOCTH, (POpMUPOBAHUE €&
MHTEJUIEKTa M 0011el KynbTypsl. O0yueHHe yMEHUIO YUUTHCS U MIPOJOKATh CBOE 00pa3oBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJHOW U3 BAKHEHIINX PYHKIMHA yueOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM IpU U3yYEHUU NIPEIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIIEE 3HAaU€HHE PUOOPENTH TaKue LeH, KaK:
— (QopMHupoBaHUE UHTEIUIEKTYaIbHO Pa3BUTOM JIMUYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHATHIO PELICHUH,

CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSFOIUMCS YCIIOBHSIM KH3HH;

— HAampaBJICHHOCTh OOYYEHHS Ha CHCTEMaTHYEeCKOe MPUOOIIEHUE YYalIUXCs K CaMOCTOSITENIbHOM IMO3HABATEIBbHON NEATEIbHOCTH, HAyYHBIM
METOJIaM TIO3HAHUSI, (DOPMHUPYIOIIUM MOTHBAIIMIO M PA3BUTHE CTIOCOOHOCTEH K XUMUW;

— obecrniedyeHne yCIOBHA, CIOCOOCTBYIONINX MPHOOPETEHUIO O0YUYAIONIUMHUCS OIBITa PAa3HOOOPA3HOH JIEATEIBHOCTH, TO3HAHUS U CAaMOIIO3HAHUS,
KJTFOYEBBIX HaBBIKOB (KJIFOYECBBIX KOMIICTEHIIHI ), UMEIOIIMX YHHUBEPCAILHOE 3HAYCHHUE JUTSI PA3JIMYHBIX BUJIOB JICATEIILHOCTH;

— q)OpMI/IpOBaHI/IC yMeHI/Iﬁ 00BACHATE U OLICHMUBATH ABJICHHUA OKPYKAOIIECTO MUPAa HA OCHOBAHHUU 3HAHUH U OIIbITA, MMOJTYYCHHBIX ITPU
HN3YUCHUU XUMUH,

— q)OpMI/IpOBaHI/Ie y O6y‘IaIOH_[I/IXC$[ TYMaHHUCTUYCCKUX OTHOH.IGHHfI, MMOHUMAaHUS IIEHHOCTH XUMHWYECKHUX 3HAHUH JJIs BLIpa6OTKI/I OKOJOTHYCCKHU
uenecoo6pa3Hor0 IIOBCIACHUA B 6BITy n prI[OBOﬁ ACATCIIbBHOCTHU B LECJIAX COXPAHCHUA CBOCTO 3J0POBb U OKPY)KaIOH_Ieﬁ HpHpOI[HOfI CpCabl;

— Ppa3BUTHE MOTHBALMU K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE YCBOEHHSI O0IIeUeIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IIPO(DUIIS U HANPaBIEHHOCTH JajbHeHero o0yuyeHus.

MECTO YYEBHOTI'O IIPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme 06]].[61"0 O6pa3OBaHI/IH «XHUMHU» IIpru3HaHa 00s13aTeIbHBIM y‘-IC6HBIM npeaMeToM, KOTOpLIﬁ BXOJHUT B COCTaB HpCI[MCTHOﬁ obiactu
«ECTCCTBCHHO-Hay‘-IHBIe MpEeaAMCTBD).

VY4eOHbIM M1aHOM Ha e€ u3y4yeHue oTBeAeHO 136 yueOHBIX 4acoB — MO 2 4. B HEJIeNM0 B 8 U 9 Kitaccax COOTBETCTBEHHO.



COJEP)KAHUE YYEBHOI'O ITPE/IMETA

8 KVIACC

HepBOHa‘laJILHLIe XUMHUYECCKHUEC TTIOHATHUSA
Hpe,I[MCT XuMHHU. Pois XMMHY B JKW3HHU YeJIOBEKa. Tea u BCIIIECTBA. dusnyeckue CBOMCTBA BCIIICCTB. ArperaTHoe COCTOsIHHUEC B€IICCTB. IlonsTue o METOodax
IMO3HAHUSA B XUMHUHU. XUMUSA B CHCTEME HayK. YucTele BelecTBa U CMECH. CriocoOBbl pasaciICHUA CcMeceH.

ATOMEI 1 MOJICKYJIBL. Xumudaeckue 31eMeHThl. CHUMBOJIBI XUMHYECKHX DJIEMEHTOB. HpOCTBIe " CJIIOKHBIC BEUICCTBA. ATOMHO'MOJ’IGKYHHPHOC YUCHHUC.

Xumuaeckast (l)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BenlecTB. OTHOCHTEIIFHAS aTOMHAs Macca.
OrHocuTenpHas MOJICKYJIsSIpHasd Macca. MaccoBas 10JIs1 XUMAYECKOI'0 3JIEMEHTA B COCTMHCHUH.

dusnueckue U XMMUYECKHE SBJICHUA. XUMUYECKas peaklus U e€ IpU3HaKu. 3aKOH COXPaHEHHs MacChl BEIECTB. XUMHUecKkue ypaBHeHus. Knaccudukanus
XUMHUUYECKUX pPeaKIUi (COeTUHEHMS, pa3I0KEHHs, 3aMEILLEHUs, OOMEHa).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TIOCY/I01, C IpaBMiIaMH paboThI B 1a00paTOpHH U MpUEMaMHU 00paIieHus ¢ 1a00paTOpPHBIM
000pyZI0BaHUEM; U3YUEHHUE U ONKCaHHE (PU3NYECKUX CBOMCTB 00pa3[0B HEOPraHMUECKUX BEIIECTB; HaOmoneHue pru3nyeckux (MaBjieHue BOCKa, TassHUE JIbJa,
pacThpaHue caxapa B CTYINKE, KHIICHHE U KOHAECHCAllUs BOJbl) U XUMUYECKHUX (TOPEHHE CBEYH, IPOKAJTIMBAHNE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C
KHUCJIOTOMN) sIBIIEHUH, HAOII0IeHNe 1 ONMCaHKUe TPU3HAKOB NMPOTEKAHUS XUMUUYECKUX peaklui (pa3siojkeHue caxapa, B3auMo/JIeiiCTBHE CEpHOM KU CIIOTHI € XJIOPUIOM
Oapusi, paznoxkerue ruapokcuaa meau(ll) mpu HarpeBanuu, B3anmoielicTBre xemne3a ¢ pactBopoM cosr menu(ll)); nsyuenue crocoboB pazneneHust cmecei (¢
MIOMOIIBIO MarHuTa, (PUIbTPOBaHHE, BBIIAPUBAHUE,

TUCTUIUISILMS, XpoMaTorpadus), IpoBeAEHUE OUNCTKU ITOBAPEHHOM COM; HaOJII0/IEHNE U ONMCaHUE Pe3YJIbTaTOB IPOBEAEHUS OIbITA, MILTIOCTPUPYIOIIETO 3aKOH
COXPAHEHHUS MACChI; CO3JaHNE MOJEIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYECKHUX BelleCTB

Boznyx — cmech ra3os. CoctaB Bo3ayxa. Kucinopoa — aneMeHT U mpoctoe BemiecTBo. HaxoxxaeHre Kucinopoaa B npupoze, Gu3nieckue 1 XUMHUYECKHe
cBoiicTBa (peakuuu ropenusi). Oxcunpl. [Ipumenenune kucnopoa. CriocoObl MOTydYEeHUs! KUCIOpo/ia B J1a00paTOpUU U MpOMbIUIeHHOCTH. KpyroBopoT kuciopona B
npupoae. O30H — ayuioTponHas Moau(pUKaLKs KUCIOpO/a.

TennoBoil 3¢ ekt XUMUUECKOH peakiy, TepPMOXUMHUYECKHE YPaBHEHUS, 7K30- U SHJ0TEPMUYECKHE peakuu. TOIIMBO: Yroib U MEeTaH. 3arpsi3HeHne
BO3/yXa, YCHJIEHUE TaPHUKOBOTO 3 deKTa, pa3pylieHHe 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocrtoe BemiecTBo. HaxoxaeHune Bogopoa B mpupoje, pusndeckre U XHMUIECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI TIOMyUEHUSI.
Kucnots! 1 conu.

KonuyectBo BemectBa. Moabs. MomsipHas Macca. 3akoH ABoraipo. Momsipablii 00bEM ra3oB. PacuéTel Mo XUMHUYECKUM YpPaBHEHHSIM.



®dusnyeckue cBorcTBa BoJbl. Boga kak pactBoputenb. PacTBopbl. HackllieHHBIE M HEHACHIIIEHHBIE pacTBOPHL. PacTBOpUMOCTh BeniecTB B BoAe. MaccoBas
JI0JISL BEIIIECTBA B pacTBOpe. XUMUYECKHUE CBOMCTBA BOIbl. OCHOBaHUs. PoJIb pacTBOPOB B MPUPOJIC U B KU3HU YesloBeKa. KpyroBopoT BOJIbI B IpUPO/IE.
3arpsi3sHeHHE TPUPOAHBIX BoA. OXpaHa M OYMCTKA MMPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeaunennid. Oxcuapl. Kinaccuduxaims okcuoB: coneodpasyromiue (OCHOBHbIE, KUCIOTHBIE, aM(POTEepHbIE) U
HecoJieoOpa3yromue. HoMeHkIaTypa OKCHIOB (MEKIyHAPOIHAS ¥ TPUBUAIbHAS). DU3NUecKre 1 XUMUYECKHE CBOMCTBA OKCUAOB. [lomyueHne oKCHIoB.

OcnoBanus. Knaccuukanus ocHOBaHUI: IENOYN U HEPACTBOPUMBIE OCHOBAHUS.
Homenxknarypa ocHoBaHui (MeXIyHapoIHas U TpuBUaibHast). PU3NUECKUE U XMMUUECKHUE CBOIICTBA OCHOBaHUM. [lomyuenue ocHoBaHMiA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinot (MexXIyHapoiHas U TPUBHUAJIbHAS).
dusnyeckue 1 XMMUYECKue cBoMcTBa KUCIOT. Psan akruBHoctu metauioB H. H. bekerosa. [lonyyenue kucior.

Comu. HomenknaTypa cosield (MexayHapoaHasi U TpUBHANIbHAS ). DU3HUECKUE U XUMHUECKHUE CBOMCTBA cotiei. [Tomydyenue comneit.

I'eneTuyeckas cBsI3b MEXKIy KilacCaMH HEOPTaHUYECKUX COCTMHEHUM.

XVUMUYECKUN SKCIIEPUMEHT: KadyeCTBEHHOE ONpeelieHue COAEp)KaHUsS KUCIOpOoJa B BO3AyXe; MONydeHHE, COOMpaHHe, paclo3HaBaHHE M H3YYEHUE CBOMCTB
KHCJIOPO/JIa; HAOII0/IEHUE B3aUMOJICHCTBUS BEIIECTB C KHCIOPOJOM U YCJIOBHUS BOSHMKHOBEHHS U MPEKpAIICHUs TopeHus (Ioxapa); O3HaAaKOMJICHHE ¢ 00pasiamu
OKCHJIOB W OIMCAHWE WX CBOKMCTB; MOJydeHHUE, COOMpaHUE, pacro3HaBaHUEC M HM3YYCHHE CBOKCTB BOJOpoAa (TOpPEHHE); B3aUMOJICHCTBUE BOJIOPOJA C OKCHIIOM
Menu(ll) (Bo3MOXHO HCIOIB30BAHME BHJICOMATEPUAIOB); HAOIIOEHHUE OOpa3lloB BEIIECTB KOJIUYECTBOM | MOJIb; HCCIEAOBaHUE OCOOCHHOCTEW PacTBOPECHHS
BEILIECTB c pa3IMYHON PacTBOPUMOCTBIO; MPUTOTOBJIEHUE pacTBOpPOB c onpeaenEHHON MacCOBOM Jonein
PacTBOPEHHOTO BEIIECTBA; B3aUMOJICHCTBUE BOJABI C METAJUIaMU (HATPUEM U KaJIbIIeM) (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB); OMpE/EICHUE PAaCTBOPOB
KHCJIOT W WIEJIOYEeH C TOMOIIBI0 HHAMKATOPOB; HMCCIEIOBAHHWE OOpa3IOB HEOPTaHMYECKHUX BEIIECTB PAa3IUYHBIX KIJIACCOB; HAOJIOJEHHWE W3MEHEHHUS OKPaCKu
WHJIMKATOPOB B PAcCTBOpPAxX KHUCJIOT W IIEJNOYeH; n3yueHne B3aumojaercTBusi okcuaa menu(ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT ¢ METa/UIaMU, PEaKIui
HEUTpaIu3aluy; MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHHH, BHITECHEHHUE OJTHOTO METajlia APYTMM M3 PacTBOpa COJIH; PEIICHUE DKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe

«Baxnennme Ki1accbl HEOPraHUYECKUX COCAUHEHUIN.

Ilepuoauuecknii 3akoH u Ileprnoanueckas cucrema xXuMuyeckux djiemenToB JI. M. Menaeneesa.
Crtpoenue atomoB. XuMu4eckas cB3b. OKHCINUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIMU
[TepBble MOMBITKN KIaCCUPUKAIIUN XUMUYECKUX AJIeMEHTOB. [IoHATHE O TpyNnax CXOJHBIX 3JIEMEHTOB (ILE€JI0YHbIE U IIEJI0YHO3EMENIbHbIE METaJIbl, FAJIOTE€HBI,
WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUJIBI U THIPOKCHIBI.
[lepuonnuecknii 3akoH. [lepuonuueckas cucrema xummuueckux siemMeHToB . 1. MenaeneeBa. KopoTkonepuoanas u JuimHHonepuoaHas ¢popmsl Ileproaunueckoit
cuctembl xumudeckux 35eMeHToB Jl. . Menneneesa. [lepuobl u rpynibl. U3NYECKU CMBICH TOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aToMHBIX sjaep. M3otombl. OnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI04eK aToMOB MEepBBIX 20 XHUMHUYECKHX 3JIEMEHTOB
IIepunonnueckoii cucremsl 1. 1. MenneneeBa. XapakTepuCTHKAa XUMAYECKOIO JIEMEHTA I10 €ro MojaokeHuIo B Ilepuonnueckoit cucreme . 1. Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHMSI paiyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB 110 IpyNIaM U nepuoaaM. 3HaueHue
ITepunonnueckoro 3akoHa u Ilepuoarueckoi CUCTEMbBl XMMUYECKUX 3JIEMEHTOB Ul pa3BUTUA HayKH U npakTuku. J[. . MenaeneeB — y4€HbIN U IpayKJaHUH.



Xumunyeckas cBsi3b. KoBaneHTHas (moJisipHasi U HEMOJISIpHasi) CBA3b. DJIEKTPOOTPHUIIATEIbHOCTh XUMHUUECKUX 3JIeMeHTOB. VIoHHAsI CBSI3b.
Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl okucienus 1 BoccTaHoBlIeHUs. OKUCIUTENN U BOCCTAHOBUTEH.

XUMUYECKUH SKCIEPUMEHT: U3ydyeHue 00pa3IoB BEIIECTB METAJUIOB U HEMETAJLIOB; B3aUMOJICHCTBUE THAPOKCHIA IIMHKA C PACTBOPAMH KUCIIOT U ILIEJI0Yeil;
MIPOBEACHUE OIBITOB, MWILTIOCTPUPYIOMIUX TPUMEPHI OKUCITUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIUH (TOpEHHE, PEAKIIMK PA3JIOKEHUS, COCTUHEHHUS).

Me)l(l'[peI[MeTHbIe CBA3H

Peannsaunﬂ MCKIIPECAMETHBIX CBsA3EH Py U3YYCHUH XUMHU B 8 Kmacce OCYIIECTBIIACTCA YEPE3 UCITIOJIB30BAHNE KaK 06H_II/IX €CTECCTBCHHO-HAaY4YHbIX HOHHTI/II‘/'I, TakK
n HOHHTHﬁ, SABJBIFOINUXCS CUCTEMHBIMU UIAA OTACJIBHBIX ITPEAMCETOB €CTCCTBECHHO-HAYYHOI'O MHUKIJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (pakT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CHHTE3, KJIacCu(UKalus, MIepuoAUIHOCTh, HAOJII0ICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAaHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®dusnka: MaTepusi, aTOM, 3IEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIbI, PaIMOAKTUBHOCTb, MOJIEKYJIA, 3JIEKTPUUECKUN 3apsi]l, BELECTBO, TEIIO,
00BEM, arperaTHOE COCTOSTHUE BEIECTBA, a3, ((M3MUSCKUE BEITMYNHBI, SAMHHUIIB H3MEPEHHS, KOCMOC, TUTAHETHI, 3BE31161, COIHIIE.

Buonorus: ¢porocuntes, npixanue, ouocepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TIOPO/IBI, MTOJIC3HBIE HCKOITAEMBbIE, TOTLTNBO, BOJHBIC PECYPCHI.

9 KJIACC

BelecTBOo 1 XUMHYecCKas pPeakuus

[lepuonuueckuii 3akoH. Ilepuonnyeckas cucrema xumudeckux aneMeHToB JI. . MenneneeBa. CTpoeHue aromMoB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOICTB
XUMHUYECKHX JJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaIMs, KaIblUsi U UX COCIMHEHUN B COOTBETCTBUU C ITOJIOKEHUEM JJIEMEHTOB B Ilepmoandeckon cucreme u
CTPOEHHUEM HX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMHUUECKOW CBSI3U. THIBI KPUCTALIUYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THMNA KPUCTAIUIMYECKON PEMIETKH U
BHJa XUMHUYECKOU CBS3H.

Knaccudukanust 1 HOMEHKJIaTypa HEOPTAaHHYECKUX BEIIECTB (MEXKIyHAPOIHAS U TPUBUATIBHAS).
XHUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSAIIMXCA K Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COCIMHEHUN, TEHETHYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XuMUUeCKUX peakluid MO0 Pa3IMYHBIM MPH3HAKaM (10 YHCIIYy M COCTaBY YYaCTBYIOIIMX B PEAKIMH BEMIECTB, MO TEMIoBOMY 3G (dEKTy, 1o
W3MEHEHUIO CTENEHEH OKHCICHUS XHUMHYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, [0 YYAaCTHIO KaTaliu3aTopa). OJK30- W DHIOTEPMHUYECKHE PEaKIIHH,
TEPMOXUMHUYECKUE YPABHEHUS.

[Tonsarue o ckopocTH XxumMuueckon peakiuu. [lonarue 06 0OpaTUMBIX M HEOOPATUMBIX XMMUYECKHX peakuusx. [[oHsATHEe 0 TOMOT€HHBIX U TeTepOr eHHBIX
peakuusx. [IoHATHE 0 XUMUYECKOM PAaBHOBECHH.

(DaKTOpBI, BJIMAIOIIME HA CKOPOCTH XHUMHYSCKOM PEaKIUN U MOJTOKECHUEC XUMHNYCCKOT'O PaBHOBECH .



OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKINH, JIEKTPOHHBIA OallaHC OKHMCIMTEIbHO-BOCCTAHOBUTENbHON peakiuu. COocTaBiIeHHE YpaBHEHHH OKHUCIMTENbHO-
BOCCTAHOBUTEIIBHBIX PEAKIMI C HCIIOIB30BAHUEM METO/1a IEKTPOHHOr0 OaaHca.

Teopus 31eKTPOIUTHUECKON TUCCOLMALIMU. DIEKTPOIUTHI U He- 3JIEKTPOJIUThI. KaTHOHBI, aHHOHBI.

MexaHU3M IUCCOIUAINY BEIIECTB C PA3IMYHBIMUA BUAAMU XUMUYECKOH cBs3H. Crenenp aucconnanui. CUIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakumu monHoro o6MeHa. YCIOBUS MPOTEKAHHUS PEaKLUUii MOHHOTO OOMEHa, MOJIHBIE U COKpAIIEHHbIE MOHHBIC ypaBHEHHs peakuuil. CBOHCTBa KHUCIOT,
OCHOBAHHUH U cOJIell B CBETE MPEJICTABICHUM 00 3JIEKTPOIMTHUECKON qucconranuu. KauecTBeHHbIe peakiui Ha HOHBL. [IoHsATHE O rHIponn3e conen.

XUMHYECKUH SKCTIEPUMEHT: 03HAKOMJICHHE C MOAEISIMH KPUCTAJUIMYECKHUX PEIIETOK HEOPTraHNYECKUX BEIIECTB — METAJUIOB M HEMETaIoB (TpaduTa u anmasa),
CJIO’KHBIX BEIECTB (XJIOPHJIAa HATPHS); UCCIIEIOBAHNE 3aBUCIMOCTH CKOPOCTH XUMHYECKOM PEaKIMU OT BO3ACHCTBHS Pa3InYHbIX (PaKTOPOB; UCCIIECIOBAHNE
3JIEKTPOIIPOBOITHOCTH PACTBOPOB BEILIECTB, MIPOLEcca AUCCOLHUAIIMM KUCIIOT, IeJI04Yel U conelt (BO3MOXKHO HCIOIb30BAHNE BUIE€OMATEPUANIOB); IPOBEJCHHE
OIIBITOB, WIUTFOCTPUPYIOLIMX IPU3HAKY IPOTEKAHUs peakliuii HOHHOro oOMeHa (00pa3oBaHUE OCaIKa, BBIJCJIECHUE T'a3a, 00pa30BaHueE BOJIbl); OBITOB,

HIUTIOCTPUPYIOIIUX TPUMEPHLI OKUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ (FOpCHI/Ie, PCaKknuu pa3jioKCHUs, COCI[I/IHCHI/ISI); paciio3ZHaBaHu€ HCOPraHNICCKHUX
BCIICCTB C ITIOMOIIIBIO KaYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUEC 3KCIICPUMCHTAJIbHBIX 3a1a4.

HeMeTanjibl 1 UX cOeTUHEHUA

OO61mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTETIEHU OKUCIICHHUS.

Crpoenue 1 Gpu3MUECKue CBOWCTBA MPOCTHIX BEIECTB — TaJIOT€HOB. XMMHUECKUE CBOWCTBA Ha PUMEpE XJIopa (B3auMoJIeiicTBHE ¢ MeTaJlIaMU, HEMeTaJlllaMH,
menoyamu). XiaopoBojaopo. CossiHas KMCIOTa, XMMUYECKHE CBOWCTBA, MOJydeHue, puMeHeHue. JleficTBre xjiopa M XJIOPOBOAOPOAa Ha OPraHU3M YeJOBEKa.
Bakneimme xJIOpUIbl ¥ UX HaXOXKACHHUE B IIPUPOJIE.

OOm1as xapakrepucTika 31eMeHToB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE CTENIEHU OKHCIICHHUS.

CrtpoeHue 1 pu3nUecKre CBONWCTBA MPOCTHIX BELIECTB — KHUCIOPOAa U Cepbl. AJIIOTPOIIHbIE MOAU(DUKALNN KUCIOPOAA U cepbl. XMUMUYECKUE CBOMCTBA CEpHI.
CepoBojiopoJi, cTpoeHue, (u3NYecKue M XUMHUYEcKue cBOMCTBA. OKCHABI Cepbl KaK IMPEICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIIOTa, (U3UYECKUE U
XMMUYECKHEe CBOWCTBA (0OIIMe KaK MPEACTaBUTENsS Kiacca KHCIOT U crenudpuyeckue). XUMHUECKHE pPeakiiy, JIeXallde B OCHOBE MPOMBIIIJIEHHOTO crocoba
nmotydeHus: cepHoit Kuciotel. [Ipumenenne. Conv cepHOM KUCIOTHI, KAYeCTBEHHAs peakiusl Ha cyiabdar-uoH. HaxoxaeHue cepbl 1 €€ COeTMHEHU B IPUPO/IC.
XUMUYECKOe 3arpsi3HEHUE OKPY KaIolIel cpeibl COETUHEHUSIMU Cephl (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAICHHUS.

O61mas xapakTepucTuka 3jaeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOECHUS aTOMOB, XapaKTEPHbIE CTETIEHN OKUCIICHUS.

A30T, pacpocTpaHeHue B Ipupojie, pusndeckue u XumMuueckue cBoiicrsa. Kpyrosopot azora B npupo/e.

AMMHak, ero (u3MuecKue M XUMHUYECKHE CBOMCTBA, MojydeHHe W mnpuMeHeHue. Conmu aMMOHMS, UX (U3UYECKHE M XUMHUYECKHUE CBOWCTBA, NMPHUMEHEHHE.
KauecTBeHHast peakius Ha MOHBI aMMOHUS. A30THasl KUCIIOTA, €€ ModydeHue, Gu3nyeckue U XMMUYECKre CBOMCTBa (00IIMe Kak MpeICTaBUTeN s Kiacca KUCIOT U
cnenuduueckue). McrnonpzoBaHue HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAIbHBIX yI0OPEHHUIA.

XUMUYECKOE 3arpsi3HEHUE OKPYIKaIOLIEe Cpelibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa, IOYBbI U BOAOEMOB).



®dochop, amnorponHsie Momudukammu dochopa, duzmdeckue u xummueckue cporictBa. Oxcua docdopa(V) u dochopuas kucnora, duznueckue u
XUMHYECKHE CBOMCTBa, mosrydeHue. Mcnonp3zoBanue GocharoB B kauecTBE MUHEPATBHBIX YI0OPCHHUIA.

O6mas xapakrepuctuka 31eMeHToB |V A-rpymmbel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIC CTENICHN OKUCIICHHUS.

VYraepos, aloTponHble MOAU(DUKALIMY, paclIpoCcTpaHeHHe B Ipupoje, Gpusnueckrue U XuMudeckue coiicTtBa. Ancop6uus. KpyroBopot yriepoaa B mpupoje.
Oxcunpl yriaepoaa, ux (pusnuecKkue U XMMUYEeCKUEe CBOMCTBA, ACHCTBUE HA )KUBBIC OPTraHU3MBI, ITOJy4eHHE U IPUMEHEHUE. DKOJIOTHYECKHe MPOOIeMBbI, CBS3aHHBIE C
okcugoMm yriepoaa(lV); rumnoresa rio0anbHOTO MOTEIUICHUS KIIMMaTA; ITAPHUKOBBIA 3P HEKT.

VYronbpHas KUCIIOTa U €€ COJIH, UX (PU3NYECKHe U XMMHUYECKHUE CBOMCTBA, MOJyueHUE U IPUMEHEHHE.
KavecTBenHas peakius Ha KapOOHAT-HOHBI. Vcnoiap30BaHne KapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIIICHHOCTH U CEITbCKOM XO3SHCTBE.

[TepBoHavanbHbIe MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COSAMHEHMSIX yrieponaa (MeTaH, 3TaH, STUJIECH, alleTHIICH, 3TaHOII, TTTUIEPHUH, YKCYCHAsl KUCIIOTa).
Nx cocTtaB u xumuueckoe ctpoeHue. [loHsaTre 0 OMoNOrnuecky BaXKHbIX BEIIECTBAX: KUpax, OeNKax, yriIeBoAax — U X POJIM B KU3HU YEJIOBEKA.

MatepuanbHOE €AMHCTBO OPIaHUYECKUX U HEOPTAaHUYECKUX COSAMHEHUH.

KpemHuii, ero ¢pusnyecknue 1 XMMHUYECKHE CBOMCTBA, MoslyueHue U npuMeHenue. CoeiuHeHus KpeMHus B ipupoje. Oo1ue nmpeacTaBieHust 00 okcuie
kpemHus(1V) u kpeMHHEBOH KHCTIOTE.
Cunukatsel, ¥ UCNOJIb30BaHUE B OBITY, MEIULIMHE, IPOMBIIIIEHHOCTU. BaxkHel1ne cTpouTenpHble MaTepUaibl: KEpaMHUKa, CTEKIIO, LIEMEHT, OETOH, KeJIe300€TOH.
[Ipo6emb1 0€3011aCHOTO UCIIOJIB30BAHUS CTPOUTENIBHBIX MaTEPUAJIOB B IOBCEAHEBHON KU3HU.

XUMHUECKUH 3KCTIEPUMEHT: U3ydeHUE 00pa3[0B HEOPIraHNYECKUX BEIECTB, CBOWCTB COJISIHOM KHCIIOTHI; MPOBEIEHUE KaU€CTBEHHBIX peaKkUil Ha XJIOPUI-UOHBI U
HaOJI0IeHNe IPU3HAKOB UX MPOTEKAHMS; ONBITHI, OTpakarolre (PU3NIecKre U XUMUUECKHE CBOMCTBA IaJIOTEHOB M UX COeIMHEHUH (BO3MOXKHO HCIIOJIb30BaHHUE
BUJIEOMATEPHAJIOB); O3HAKOMIIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJOreHUI0B); O3HAKOMIIEHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUSMH (BO3MOXKHO HCIIOIb30BaHHE
BUJIEOMATEpHAJIOB); HAOIIOIEHUE MTpoliecca OOYIIIMBAaHUS caxapa IMoj JecTBUEM KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTHI; U3y4eHNE XUMUYECKUX CBOWCTB
pa30aBIeHHON CepHOIl KHCIIOTHI, IPOBeIeHNE KaYeCTBEHHON peaklnu Ha Cylb(aT-uoH U HaOII0/IeHHe IPU3HaKa e€ MPOTeKaH!sl; 03HAaKOMJICHHE C (PU3HMUECKUMHU
CBOMCTBaMH a30Ta, ¢pochopa 1 X coeTUHEHUH (BO3ZMOXKHO HCIOIb30BAHNE BHIEOMAaTEPUAIIOB), 00pa3liaMu a30THBIX U (ocHOpHBIX yA0OpEeH U ; MoTyueHue,
cobupaHue, paclio3HaBaHUE U U3yYEHHE CBOWCTB aMMHUaKa; IPOBEIEHNE KaYeCTBEHHBIX peaKIiii Ha MIOH aMMOHUS U (pocdaT-uoH U U3ydyeHHe IPU3HAKOB X
NIPOTEeKaHMs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbI0 (BO3ZMOKHO HCIOJIb30BAHUE BHIEOMATEPUAJIOB); H3y4eHHUE MOJIETei
KPUCTANIMYECKUX PEIIETOK anMasa, rpadura, gynaepeHa; 03HaKOMICHHE C IPOLIECCOM aJICOPOLIMU paCTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOICTBOM NMPOTUBOTra3a; Nojdy4yeHue, coOupanue, pacro3HaBaHUE U U3yYEeHUE CBOICTB YIJIEKHCIIOrO Ta3a; MPOBECHNE KaUeCTBEHHBIX PeaklUii Ha KapOoHAT- U
CWJIMKaT-HOHBI U U3yYEHHUE NPU3HAKOB UX MPOTEKAHMSI; 03HAKOMIIEHHE C MPOAYKIIMEN CUIIMKATHON IPOMBIIIEHHOCTH; PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a4a4 110
TeMe «BakHele HeMeTaluIbl U UX COEMHEHUS».

MeTajibl M UX COeTHMHEHUS

O6H_Ia}1 XapaKTCPUCTHUKA XUMHUYCCKUX BJICMCHTOB — MCTAJUIOB HAa OCHOBAHUHU HX IIOJIOXKCHHUS B Hepno,unqecxoﬁ CUCTCMC XMMHUYCCKHX JJICMCHTOB I[ .
MenpeneeBa u crpoeHus aroMoB. CTpoeHHe MeTauioB. MeTaminmyeckas CBS3b M METAUIMYECKas KPUCTALIMYECKas PEIIETKA. DJIEKTPOXUMHUYECKUN Ppsif



HarnpspDKeHUH MeTauioB. OU3NYECKHe U XMMUYECKHE CBOKCTBA MeTaioB. O0mme crmocoOs! momydeHus: MetauioB. [loHATHE 0 KOPPO3WH METAIIOB, OCHOBHBIE
CTIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBsl (CTajb, Yyr'yH, JIOPATIOMHUHAN, OpOH32a) U UX IPUMEHEHHE B OBITY U POMBIIIJICHHOCTH.

[[{erounble MeTaiuibl: mojokeHue B [lepuoamueckoit cucreme xumumdeckux anemeHToB . M. MenpeneeBa; CTpoeHHE MX aTOMOB; HAXOXKACHHE B IPUPOJE.
dusnueckue U XMMHUYECKHE CBOMCTBa (Ha mpumepe Hatpust MW Kanusa). OKcHIbl M THMAPOKCUABI HaTpus U Kanus. [IpuMeHeHHe IIEeIOYHBIX METaIOB U MX
COETUHEHUM.

[IlenoyHO3eMENBHBIE METAIIIBI MATHUM M KaJbLUW: 1OJI0keHNE B [leproanueckoil cucteMe xuMuueckux 3iemMeHToB . . MenneneeBa; CTpoeHUE UX aTOMOB;
Hax0oXJeHuEe B npupoje. Pu3nyecKkue U XMMUUECKHE CBOWCTBAa MAarHus M KanblMs. BakHelinue coequHeHUs Kanplus (OKCHI, TMAPOKCUA, conn). JKEcTkocThb
BOJIbI U CIIOCOOBI €€ YyCTpaHEHHUSI.

Amomunuii: nmonoxxkenue B [lepuoanueckoii cucteme xumuueckux smeMeHToB J[. M. MenpeneeBa; cTpoeHre aToMma; HaxoXKJIeHUE B mpupoje. Ouznyeckue u
XMMHUYECKHE CBOICTBA amoMuHUsA. AMGOTEpHbIE CBOMCTBA OKCHIA U TUAPOKCUIA aTIOMUHUSL.

Kenezo: nonoxenue B Ilepmoanueckoil cucreme xumuueckux snemeHToB J[. M. MenpgeneeBa; cTpoeHue aroma; HaxoxziaeHue B mnpupone. dusmueckue u
XUMHUYECKHE CBOMCTBA Kene3a. Okcuabl, ruapokcu sl u conu xenesa(ll) u sxenesa(lll), ux cocra, cBoWcTBa U MOTyYEHUE.

XUMHYECKUH SKCIIEPUMEHT: 03HAKOMIICHHE C 00pa3aMyu METAJUIOB M CIUIABOB, UX (PU3MUECKUMH CBOMCTBAMH; H3yUCHUE PE3yTbTaTOB KOPPO3UU METAJUIOB
(BO3MOYKHO HCITIOJIb30BAHHUE BUJICOMATEPHATIOB), 0COOCHHOCTEH B3aMMOICUCTBUS OKCUAA KAIIbLIMS U HATPUS C BOJOH (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB); UCCIIEI0BaHUE CBOMCTB MKECTKOM BOJIBI; MTpOLIECcca TOPEHNUs Kelle3a B KUCI0po/ie (BO3MOKHO MCIIOIb30BaHUE BUI€OMATEPUaoB); IPU3HAKOB
MPOTEKAaHUS KAYECTBEHHBIX peaKlUii Ha HOHBI (MarHus, Kalblus, altoMUHUA, ITUHKA, xene3a(ll) u xeneza(lll), menu(ll)); Habmarogenue u onucanue
MPOIIECCOB OKPAITMBAHMS TUIAMEHH HOHAMHM HATPUS, Kallus U KaJIbIKsI (BO3MOKHO UCITOJIb30BAaHUE BUIEOMATEPHUATIOB); UCCIIETOBaHHE aM(pOTEPHBIX
CBOMCTB TMIPOKCH/Ia aJTFOMUHHUS M THIPOKCUIA [IMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeie MeTauibl U UX COSTUHEHUSY.

XuMus M OKpyKamouas cpeia

HoBple MaTepuansl 1 TexHOJOTHH. BemecTBa u mMarepuaibl B IOBCEAHEBHOM KH3HM UYENOBEKa. XUMHS M 30poBbe. be3omacHoe MCnoiabp30BaHue
BCUICCTB U XHMMHUYCCKHUX peaKI_[I/II\/'I B 6I)ITy. HepBaﬂ ImoMOIb IMPpU XUMHUYCCKUX OXKOrax M OTpaBJICHUAX. OCHOBBI DKOJIOTHUECKOH I'paMOTHOCTH.
XuMHUUECKOe 3arpsi3HeHHEe OKpY Karolien cpesl (mpeaenbHas qomyctumas konueHtpanus semiects — [1JIK). Ponb xumuu B penieHnn 3K0JI0THYeCKuX
pooJieM.

[TpupoHbIe UCTOYHUKH YTIEBOIOPOAOB (Yroib, MPUPOIHBIN ra3, HePTh), IPOAYKTHI UX NepepabOTKH, UX POJb B ObITY U MPOMBIIIJIEHHOCTH.

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUCHUC 06pa3u0B MaTcpHuaJioB (CTCKHO, CIIJIaBbl MCTAJIJIOB, TOJIMMCPHBIC MaTepI/IaJ'ILI).

MexnpeamMeTrHblie CBSI3U

Peanmuzanus MCKIPCAMETHBIX CBs3eit IIpu NU3YYCHUH XUMHU B 9 xacce OCYHICCTBJIACTCA 4YCPE3 UCIIOJIb30BAHNUEC KAK 06H_II/IX CCTCCTBCHHO-HAYYHBIX
HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAIOMNUXCA CUCTEMHBIMU U1 OTACJIBHBIX IMIPEAMETOB €CTECCTBECHHO-HAYYHOI'O ITUKJIA. Peamzamus MCKIIPECIAMETHBIX CBsA3EH



MIPU U3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISCTCS Yepe3 UCITOIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYUHBIX MIOHSATHH, TaK W TIOHATUM, SBIJISTFOIIIXCS
CUCTEMHBIMU ISl OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DAaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIHU3, CHHTE3, KJIaCCH(PUKAIUS, TIEPUOTUTIHOCTD,
Ha0II0IcHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHUE, U3MEPEHHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBIN 3PP EKT, TEXHOIOTHSI, MAaTEpHAJIbI.

®dusuKa: MaTtepus, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUYECKUH 3apsijl, IPOBOJHUKH,
MTOJTYITPOBOJTHUKH, THAJIEKTPUKH, OTOAIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSTHUE BEIIECTBA, T'a3, paCTBOP, paCTBOPUMOCTD,
KpUCTANTNYECKAs pENIETKA, CIUIaBbl, PU3NYCCKUE BEIIMYMHBI, €IMHULIBI H3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, TUTAHETHI, 3BE3161, COIHIIE.

buonorns: (l)OTOCI/IHTCS, JbIXaHHC, 6Hoc¢)epa, OKOCHUCTEMA, MUHCPAJIbHBIC y,I[06peHI/IH, MHKPOIJIEMEHTBI, MAKPOI3JIEMEHTEI, ITUTATCIIbHBIC BEIICCTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TOPOIbI, IOJIE3HBIE UCKOMIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.
INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATHI

N3ydyenne xumuu B 8-9 Kilacce HampaBJIEHO Ha JIOCTIDKCHHE OOYYAIOMIMMUCS JHMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX PE3YJIbTaToB
OCBOEHUS y4EOHOI0 IpeMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JImgyHOCTHBIE PE3YyIbTaTbl OCBOCHHA IMPOrpaMMbl OCHOBHOI'O O6H161"0 O6paSOBaHI/I$[ JOCTUTAalOTCA B XOJ€ 06y‘I€HI/I$I XHUMHUHU B CIHUHCTBEC y‘~I€6HOI>i u
BOCIIUTATEIbHOU ACATCIIBHOCTH OpFaHI/I3aI_II/II/I B COOTBETCTBUHU C TPpaJUIINOHHBIMU pOCCHfICKPIMH CONUOKYJIBTYPHBIMH U NYXOBHO-HPABCTBCHHLIMU IICHHOCTSAMU,
IIPUHATBIMU B O6IIICCTB€ IpaBuJIaM1 1 HOpMaMHU IMMOBCACHHUA U CHOCO6CTBYIOT mnmponeccaM CaMOIIO3HAHUA, CaMOPAa3BUTUA U COLIMATIU3 AN 06y11a101111/1x051.

JIn4HOCTHBIE pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE B YACTH:

IHaTpuoTHYECKOro BOCIMTAHUSA

1) HEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYUHOMY Hacle1I0, TOHUMaHUS 3HAaYeHUS XMMHUYECKON HaAyKU B KU3HU
COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BJIAIETh IOCTOBEPHOM MH(OpMAIHEl 0 MepeOBIX JOCTIKEHUSIX U OTKPBITUSIX MUPOBOM U OTEYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHUpa M OOIIECTBA;

I'paxxmanckoro BoCnMTaHus

2) mpeICTaBICHUS O COIMATBHBIX HOPMAaX M MPaBUIIAX MEKIUYHOCTHBIX OTHOIIEHUH B KOJIJICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM, Y4eOHO-MCCIIe0BATEIbCKOM, TBOPUECKOM M IPYTUX BUAX IEATEILHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JIEATETLHOCTH TIPH BBHITTOJTHCHUH
yLIe6HI>IX, MO3HABATCJIbHBIX 3a71a4, BBIIIOJIHCHUN XUMHUYCCKUX IKCIICPUMCHTOB, CO3/JaHUN y‘-IGGHBIX MMPOCKTOB, CTPCMJICHUSA K B3AUMOIIOHMMAHUIO U B3aMMOIIOMOIIN
B IIpoLIEcCe 3TOM yueOHOIl 1eTeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBE/IEHNE U TIOCTYIKU CBOMX TOBAPHUIIEH C TIO3UIIMHM HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCIIEACTBUM MOCTYIIKOB;



LleHHOCTH HAYYHOT0 MO3HAHUSA

3) MUPOBO33pEHUYECKHUX MPEICTABICHUN O BEIIECTBE M XUMUYECKON PEaKI[Mi, COOTBETCTBYIOIINX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOIINX
OCHOBY ISl TOHUMaHUS CYIIIHOCTH HAYYHON KapTUHBI MHUPA; IPECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPO/IbI, B3AUMOCBS3SIX YeJIOBeKa C
MIPUPOJHOM Cpefio, O POJIM XUMUH B MO3HAHUU ATHX 3aKOHOMEPHOCTEI;

4) nmo3HaBaTeIbHBIX MOTHUBOB, HAIIPABJIICHHBIX HA MOJYyYEHHE HOBBIX 3HAHUN M0 XUMHH, HEOOXOTUMBIX 7151 O0BSICHEHHSI HaOJII01aeMbIX ITPOLIECCOB U SBJICHUM;

5) no3HaBaTenbHOM, HH(HOPMAIIMOHHON U YNTATENIbCKON KYJIBTYPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITENILHOM pabOThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOMN
JTUTEPaTypPO, JOCTYITHBIMU TEXHUYECKUMH CPEACTBAMU UH()OPMALIMOHHBIX TEXHOJIOTUH;

6) nuHTepeca K 00yYEHUIO U TTO3HAHUIO, TI0003HATETbHOCTH, TOTOBHOCTH M CITIOCOOHOCTH K CaMO0Opa30BaHuI0, TPOEKTHOM U UCCIIE0BATENLCKOM e TEIbHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIPaBIEHHOCTH U YPOBHS O0YUYEeHHsI B IajbHEHIIIEM;

@®opMHUPOBAHUSA KYJIbTYPbI 310POBbSI

7) oco3HaHUs IEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOIIICHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha 370POBBIN 00pa3 KU3HHU, OCO3ZHAHUS MTOCIEACTBUN U
HEMPUITHUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS aIKOT0JIs, HAPKOTUKOB, KypeHHs), HEOOXOAMMOCTH COOIIIOICHUS TPABHII OE30MaCHOCTH P OOpPAIICHUH C
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOM KU3HU;

Tpynosoro Bocnutanust
8) uHTepeca K MPaKTHUECKOMY U3YUEHUIO Ipodeccuil M Tpyza pa3IudyHOro poja, yBaXXeHHUE K TPYly U pe3yibTaTtaM TPYJOBOI e TeTbHOCTH, B TOM YHCIIE Ha
OCHOBE IPHUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU, OCO3HAHHOT'O BHIOOPA MHIUBUAYAIBHON TPAEKTOPUU MPOJOJIKEHHSI 00pa30BaHUs C YUETOM JIMUHOCTHBIX
MHTEPECOB U CITIOCOOHOCTU K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; yCIeTHOM
npo¢eCCHOHATILHOMN IEATEIbHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHUH; TOTOBHOCTh alalTUPOBATHCS B MPO(ECCHOHAIBHOM Cpefie;

IKO0JIOTHYECKOI0 BOCIIUTAHUS

9) 3KOJOrMUYECKH 11€7€CO00Pa3HOT0 OTHOIIEHUS K MPUPO/IEe KaK UICTOUHUKY HU3HHU Ha 3eMile, OCHOBE €€ CyIECTBOBAaHUS, TOHUMaHMs LIEHHOCTHU 37I0POBOTO U
0e30macHOro 00pa3a KM3HU, OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (PM3MYECKOMY U ICUXUYECKOMY 3/J0POBBIO, OCO3HAHMS LIEHHOCTH COOJIIOACHUS IPaBUII
0€301acHOTro MOBEIECHUS NP paboTe ¢ BEIIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 3J0POBBIO U )KU3HHU JIIOJIEH;

10) ciocoGHOCTH TPUMEHSTH 3HAHUS, TOJydyaeMble ITPU U3YYEHUH XUMUH, ISl pEIICHU 3a/1a4, CBI3aHHBIX C OKPYXKAIOIIe MPUPOAHON Cpeoi, MOBBIIIEHUS
YPOBHS 9KOJIOTHYECKOM KyJIbTYphl, OCO3HAHUS TTI00AIEHOTO XapaKTepa SKOJIOTHYECKHX Mpo0IeM U IMyTel UX pelIeHus: HOCPEICTBOM METO0B XUMUH;

11) 9KOJIOT'MYCCKOr'o MBIIIJICHU, YMCHUS PYKOBOJACTBOBATLCA UM B HO3H&B3TCJ'ILHOI>1, KOMMyHHKaTHBHOﬁ U COLIMAJIbHOM IMPpAaKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMETHBIX pPe3y/lbTaTOB BBIIEISAIOT 3HAYMMbIE A7 (OPMUPOBAHUS MHUPOBO33PEHHUs OOUICHAYYHbIE MOHSATHS (3aKOH, TEOpHs, MPUHIIUII,
runoresa, GpaxT, cucTeMa, Mpolecc, SKCIEPUMEHT U Jp.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX NMPEAMETax U MO3BOJISIIOT HA OCHOBE 3HAHUI
U3 O3THX NpPeAMETOB (OPMHUPOBATH NPEACTABICHHE O LEJIOCTHOM HAaydyHOW KapTHHE MHUpPA, ¥ YHHUBEpCaJbHbIE Yy4eOHbIe MIeicTBUS (TO3HABaTEIbHBIE,



KOMMYHHMKATHUBHBIE, PETYJISATUBHBIE), KOTOpble 0OecrnednBaoT (GOpMUPOBAHUE TOTOBHOCTU K CaMOCTOSTEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOU
NeSITeIbHOCTH.

MeTaHpeI{MeTHHC PE3YIbTAaTEl OCBOCHUA 06p830BaTCJ'IBHOI71 IIporpaMmsal 110 XUMHUH OTpa)KarOT OBJIAACHHUEC YHUBCPCAJIbHBIMHA IIO3HABATCIIBHBIMU HGfICTBHﬂMI/I, B
TOM 4HHUCJIC:

ba3oBbIMH JIOTHYECKUMH el CTBHAMHA

1) ymMeHHEeM UCIOIb30BaTh NPUEMBI JIOTHYECKOTO MBIIIJIEHUS IPU OCBOEHUU 3HAHUI: pacCKpbIBaTh CMbICI XUMUYECKUX NOHITUN (BBIIEISTh UX XapaKTEPHbIE
MPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C IPYTUMH MOHATHIMH ), UCTIOIB30BAThH MOHATHS JUI1 OOBSICHEHUS OTACIbHBIX ()AaKTOB U SIBICHUI; BHIOMPATh OCHOBAHUS U
KpUTEpUH U1 KJIaCCU(PUKALNN XUMUUYECKUX BEILECTB U XUMUYECKUX pEaKUii; yCTaHAaBIUBAaTh IPUYMHHO-CIIEICTBEHHBIE CBA3H MEKy O0BEKTaMU U3YUEHUS;
CTPOMTD JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHbIE, IEyKTUBHbBIEC, 10 aHAJIOTUHN); AEJIaTh BBIBOJbI U 3aKIIOUCHHUS;

2) yMEHHEM IIPUMEHSITh B [IPOLIECCE MO3HAHUS TOHATHS (IIPEIMETHBIE U METANIPEAMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIEININ, HCIIOJIb3YEMbIE B XMMHH, IIPEOOPA30BBIBATH IIMPOKO MPUMEHSEMBbIE B XUMHH MOJICIbHBIC IPEACTABICHUS — XUMHUYECKHUIA
3HAK (CHMBOJI 3JIEMEHTA), XUMUYecKasi popMysia U ypaBHEHUE XUMHUECKON peakliui — P PELIeHUH y4eOHO-TI03HABATENIbHbIX 33/1a4; C YUETOM 3TUX MOJENIbHBIX
IIPE/ICTAaBICHUI BBISBIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKU U3yYaeMbIX 00bEKTOB— XMMHUUYECKUX BEIIECTB U XUMUYECKUX PEaKIUil; BBISABIATD
o0IIre 3aKOHOMEPHOCTH, IPHYUHHO-CIIEICTBEHHBIE CBS3H U IPOTHBOPEUHS B M3YUaEMbIX MTPOIECCAX U SBJICHUSAX; MIpeajIaraTb KPUTEPUH IS BBISIBICHUS STHUX
3aKOHOMEPHOCTEN U MPOTUBOPEUHIL; CAMOCTOATEIBHO BHIOUPATh CIIOCO0 pelieHus yueOHO 3a1auu (CpaBHUBATh HECKOJILKO BApUAHTOB PELICHUs, BEIOUPATh
HauboJee MOAXOIAIIUI C yUETOM CaMOCTOATEIbHO BbIIEJICHHBIX KPUTEPHEB);

ba3zoBbIiMHE HcCI€I0BATENILCKUMH A€l CTBUSIMH

3) yMeHHEM HCII0JIb30BaTh MOCTABICHHbIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B KAUeCTBE OCHOBBI JUIs (POPMUPOBAHMSI TMITOTE3bI MO
IMPOBEPKE MPABHUIIbHOCTU BBICKA3BIBACMBIX CY)KZIGHI/II\/'I;
4) npuoOpeTeHue ONbITa MO TUTAHUPOBAHUIO, OPTAHN3AIMHN U TPOBEICHUIO YICHUYECKHUX SKCIIEPUMEHTOB: YMEHUE HA0I0JaTh 32 X0I0M Ipolecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €0 pe3ybTar, OPMYIUPOBATH OO0OIIEHHUS U BBIBOBI MO Pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIIEJOBAHUS, COCTABIISATh
OTYET 0 MpoieTaHHON padoTe;

PadoToii ¢ undgopmanueit

5) ymMmeHHeM BBIOMpATh, AaHAIN3UPOBATH M HHTEPIPETHPOBATH HHPOPMALIMIO PA3TUUHBIX BUIOB U (POPM MPEICTaBICHUS, TOTYyYaeMyl0 3 pa3HbIX HCTOYHUKOB
(HayyHO-TIOIYJISIpHAs JINTEpAaTypa XUMHUECKOTO COJIepKAaHMUs, CIIPaBOYHbIE TOCOOMS, pecypchl IHTepHEeTa); KpUTHYECKU OLIEHUBATh TPOTUBOPEUUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

6) YMCHUCM IMPUMCHSATH pa3JIMIHBIC MCTOABI U 3aITPOCHI ITPHU ITOUCKC U 0T60pe I/IH(l)OpMaI_II/II/I 1 COOTBCTCTBYIOIIUX NAHHBIX, HCO6XO,Z[I/IMBIX JJIs1 BBITIOJTHCHU A
y4eOHBIX U MMO3HABAaTEIbHBIX 33Ja4 ONpe-AeIEHHOTO TUIA; MPUOOPETEHHE OMNbITAa B 00JIACTH UCIOIb30BAHNS HHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTH,
OBJIa/IEHUE KYJIbTYPOH aKTUBHOI'O UCIOJIb30BAHUS PA3IMUHBIX TIOMCKOBBIX CUCTEM; CAMOCTOSATENBHO BBIOUPATh ONTUMAIIbHYIO (DOPMY ITPEICTABICHUS



nH(OpMaLIUY U WLTIOCTPUPOBAThH PElllaeMble 3a/1a4i HECIOKHBIMHI CXeMaMU, TuarpaMMamMu, IpyrumMu popmMamu rpa@uku 1 UX KOMOUHAILUSIMU;
7) yMeHHEM UCHOIb30BaTh U AaHATU3UPOBATH B IIpOIecce YUeOHOM U NCCIIeIOBATeNbCKOM AeITeIbHOCTH HH(POPMAIUIO O BIUSHUU IPOMBILIUIEHHOCTH,
CEJIbCKOT'0 X035IIICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEeH MPUPOAHOMN CpeIbl;

YHuBepcaaIbHBIMH KOMMYHUKATHBHBIMH JA€eiiCTBUAMU

8) yMeHueM 3a/1aBaTh BOIIPOCHI (B XOJI€ TUAJIOTA H/UITH JUCKYCCHH) IO CYLIECTBY 00CYKIaeMOil TeMbl, (JOPMYIUPOBATH CBOU MPEATIOKEHHUSI OTHOCUTEIBHO
BBITTOJTHEHUS ITPEJIOKCHHON 3a/1a4H;

9) npuoOpeTeHue OMbITa MPE3CHTAIIMH PE3Y/IbTATOB BHIMOJIHEHUS XUMHUECKOTO IKCIIEpUMEHTA (JJa00paTOPHOTO OMbITa, Ja00paTOPHOI paboTHI 1O
MCCJICJOBAaHHUIO CBOWCTB BEIIECTB, y4EOHOTO ITPOCKTA);

10) 3aMHTEpeCcOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMU [T03HABATEIbHOM U UCCIIEI0BATEIbCKON ACSITEIBHOCTH IIPU PELICHUH BO3HUKAIOIUX IPOOIeM Ha
OCHOBE yuéTa OOIIMX MHTEPECOB U COITIACOBAHUS MO3ULIUH (00CYXKAeHUs, 0OMEH MHEHUSMH, «MO3TOBbIE HITYPMBbI», KOOPAMHAIIUS COBMECTHBIX JIEHCTBUI,
oIpesiesIeHuE KPUTEPHUEB 110 OLIEHKE KaueCTBa BHINOJIHEHHON paboThI U Jp.);

YHuBepcanbHBIMH PEryJIATHBHBIMH JeHCTBUIMH

11) ymeHuemM caMOCTOATENBHO ONPENEIIATH LU A TeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIBHOCTD, BBIOMpaTh Hanbosee 3¢hpekTuBHbIe CIOCOOBI pelIeHNs YUYEOHBIX U
[T03HABATENbHBIX 33124, CAMOCTOSTENIbHO COCTABIIATh UM KOPPEKTUPOBATH MPEUI0KEHHBIN aJlTOPUTM JEHCTBUI MPU BBINOJIHEHNUHN 3aJJaHUH ¢ y4ETOM
MOJTy4YEeHHUs] HOBBIX 3HAaHUM 00 M3yyaeMbIX 00BEKTaX — BEILECTBAX U PEAKIIMAX; OLIECHUBATh COOTBETCTBHE MOJIYUEHHOTO pe3yibTaTa 3asiBI€HHON 1IeIH;

12) ymeHueM UCronb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEJIaraeéMble B YCIOBUU 3aJaHUM.

IHNPEAMETHBIE PE3YJBbTATHBI

B cocraBe mpeaMeTHBIX pe3yNbTaToOB MO OCBOEHHUIO 00S3aTENbHOIO COAEpMaHMs, YCTAHOBJIEHHOTO AAHHOM MPUMEPHON paboueil mporpaMMoil, BBIJENSIOT:
OCBOCHHbIE OOY4YaIOUIMMMCS HAy4YHbIE 3HAHUSA, YMEHHUS M CIIOCOOBI JNEHCTBHM, crenuduyeckue i NpeAMETHOW 00JacTu «XUMHs», BUIBI JEITEIbHOCTH I10
MOJIYYEHHUIO0 HOBOT'O 3HaHMSI, €r0 HHTEPIIPETALIMU, TPEOOPA30BAHUIO U IPUMEHEHUIO B Pa3IMUHBIX YYEOHBIX U HOBBIX CUTYyalIHsIX.

[IpenmeTHbIe pe3yabTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y 0OYHAIOLIUXCS CIASIYIOIUX YMEHUM:

8 KJIACC

1) packpuvlieams cmblci OCHOBHBIX XMMUYECKHX TIOHSATHIA: aTOM, MOJIEKYJIa, XHMHUECKUI 3JIEMEHT, TPOCTOE BEIIECTBO, CII0XKHOE BEIIECTBO, CMECh (OTHOPOTHAS
Y HEOJHOPO/IHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs M MOJISKYJIsIpHAst Macca, KOJIMYEeCTBO BEIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBast J0JIs
XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJISIPHBIA 00BEM, OKCH]I, KICIIOTa, OCHOBAHUE, COJIb,

ANEKTPOOTPHUIATEILHOCTD, CTETIEHb OKUCIICHUS, XMMUUYECKasl peaKkius, Kiaccupukaus peakiuii: peakiiuy COeAMHEHUS, PEaKIINK Pa3IoKeHUs, peakuu



3aMeIIeHus, peakiuu 00MeHa, 3K30- U SHJOTEPMUYECKHE PEaKLIMH; TEIUIOBOU APPEKT peakIiu; po aToMa, SJEKTPOHHBIN CII0i aToMa, aToMHasi OpOUTab,
paamnyc atoMa, XUMUYeCKasi CBSI3b, IIOJIIPHAs M HENOJIIpHAsi KOBAJICHTHAS CBS3b, NOHHAS CBSA3b, MOH, KATUOH, aHWOH, PacTBOP, MacCOBas A0 BEIECTBA
(IpoleHTHAsE KOHIIGHTPALIKsI) B PacTBOPE;

2) unntocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHSITHI (CM. 1. 1) M IPUMEHATH 3TU MOHSATHUS [IPU OMMCAHUH BEIECTB M MX MPEBPAILCHUII;

3) ucnonvszosams XUMUYECKYIO CUMBOJIMKY JIJIsl COCTABJICHHsI (DOPMYII BEIIECTB U YPABHCHUI XMMUYECKUX PEaKIHid;

4) onpedensmb BAICHTHOCTh ATOMOB 3JIEMCHTOB B OMHAPHBIX COSIUHEHHSX; CTEIICHb OKHCIICHHUS SJIEMEHTOB B OMHAPHBIX COCIUHEHHSIX; TIPHHAIC)KHOCTb
BEIIECTB K ONpPEaeIEHHOMY KJIacCy COeIMHEHHH 1o (hopMysiaM; BUJ XUMHUUECKON CBS3M (KOBAJICHTHAS M MOHHAS) B HEOPTAaHUYECKUX COCTUHCHU SIX;

5) packpwisams cmwicn [lepuoanueckoro 3akona JI. 1. MenpeneeBa: 1eMOHCTPUPOBATh TOHUMaHHE TIEPHOANICCKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX
JIEMEHTOB OT UX 0JIOKEeHUA B [leproaudeckoii cucTeMe; 3aKOHOB COXPAHEHUs MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO-MOJIEKYJIIPHOIO YYE€HHs], 3aKOHA
ABOTaIp0O; OMMCHIBATH U XapaKTEPH30BaTh TaOIMUYHYIO popmy lleproamaeckoit cucTeMsr
XMMUYECKHX 3JIEMEHTOB: pa3inyarh MOHATHUS «TJaBHasl moArpymnmna (A-rpymnmna)» u «rmobounas noarpynna (b-rpymnmna)», Manbsle 1 60bIINE IEPUO/IbI; COOTHOCUTD
0003HaYeHHSI, KOTOPbIE UMEIOTCS B TaOJIHIIe
«Ilepuonnyeckas cucremMa XuMudeckux sneMeHToB J[. M. MeneneeBay ¢ UNCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XMMUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sapa, ooliee YUCI0 JIEKTPOHOB U
pacripeielIeHue UX 110 3JIEKTPOHHBIM CII05M);

6) kraccuguyuposames XUMUYECKUE FJIEMEHTHI, HCOPTAHUYECKUE BEIIECTBA; XUMHUECKHE PeakIuu (110 YHUCITY U COCTABY YYaCTBYIOIIMX B PEAKI[MH BEILECTB, 110
TeII0BoMY 3 (eKTy);

7) xapaxmepuzoeams (0nucvléanms) oONIME XUMHUYECKHAE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXK/Iasl OMMCAHNUE IIPUMEPAMH MOJICKYJISIPHBIX
YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIIM;

8) npoecnozuposeamv cBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX KaY€CTBEHHOI'O COCTAaBa; BO3MOYKHOCTH MPOTEKAHMS XMMUUYCCKHUX TPEBPAIICHUN B Pa3THUHBIX
YCIIOBUSX;

9) ewiuucasIMb OTHOCUTEIBHYIO MOJICKYIISIPHYIO U MOJISIPHYFO MAcChl BEIIECTB; MACCOBYIO JIOJI0 XMMUYECKOTO 3JIEMEHTA 10 JOPMYJIe COSAMHEHUS; MAaCCOBYIO
JIOJTIO BEIIIECTBA B PaCTBOPE; MPOBOJIUTE PACUYETHI IO YPABHEHUIO XUMHYECKON PEaKIIvH;

10) npumensims OCHOBHBIE ONICPAIIH MBICIUTEIBHOM IEATEILHOCTH — aHAJIU3 U CUHTE3, CPaBHEHHUE, 0000IICHNE, CUCTEMATU3aIUIO, KJIaCCH(HKAIINIO,
BBISIBJICHHE TPUYUHHO-CIICICTBEHHBIX CBS3CH — ISl H3yYSHUS CBOMCTB BEIIECTB M XUMUYECKHX PEAKIIMI; €CTECTBEHHO-HAYYHbIC METO/IbI IIO3HAHUS —
HaOI0IeHNe, U3MEPEHNE, MOJICIMPOBAHNE, IKCIIEPUMEHT (peabHBIN M MBICIIEHHBIH );

11) credosams nipaBUIaM MOIB30BAHUS XUMUIECKOM MMOCYI0# 1 1ab0opaTopHbIM 000pYI0BAHUEM, a TAK)KE TPaBUIaM OOpPAICHHS C BEIIECTBAMH B COOTBETCTBUHU
C MHCTPYKIIMSIMH 10 BBIMIOJTHEHUIO TaOOPATOPHBIX XUMHUYECKHUX OIBITOB IO MOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BeUIeCTB (BOAOPOIA M KUCIOPO1a),
MIPUTOTOBIICHUIO PACTBOPOB C OTPEICIEHHON MAaCCOBOM JI0JIei PaCTBOPEHHOTO BEIIECTBA; IUIAHUPOBATH U IPOBOANTH XUMHUECKUE IKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C IIOMOIIIBIO HHINKATOPOB (JIakMyc, (heHoadTaIenH, METHIIOPAHX H JIp.).



9 KJIACC

1) packpvieams cmbici OCHOBHBIX XUMUYECKUX TOHSITUN: XUMUYECKHUI AIEMEHT, aTOM, MOJICKYJIa, NOH, KATUOH, aHHOH, IPOCTOE BELIECTBO, CJI0XKHOE BEILIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIBHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKas PEaKIHs, XUMUYECKasi CBS3b, TEIIOBOH A (PEKT peakIiu, MOJIb, MOJSIPHBINA 00bEM,
pPacTBOp; IEKTPOIUTHI, HEITEKTPOIUTHI, SNIEKTPOIUTHUECKAs JUCCOLUAIMS, PEaKIIMU HOHHOTO OOMEHa, KaTajanu3aTop, XMMHUYeCKoe paBHOBECHE, 00paTUMbIE U
HEOOpaTUMBIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIH, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHHUE, AJTIOTPOIHS, aM(pOTEPHOCTb,
XMMHMUECKas CBA3b (KOBAJIEHTHAs, HIOHHAs!, METAJNINYECKas ), KpUCTAIIIMYECKasl pelI€TKa, KOPPO3Usi METAIIJIIOB, CIUIABbl; CKOPOCTh XUMUYECKOHN pEeaKIUU, IPEIEIbHO
nomyctumas korrenTpanus (I1JIK) Bemectsa;

2) unnocmpuposams B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX TIOHITHH (CM. T1. 1) M IPUMEHSTH 3TH TIOHSTHUS IIPH ONMMCAHUH BEIICCTB U MX MPEBPALICHUI,

3) ucnoavszosames XUMUIECKYIO CHMBOJIMKY JIJIsl COCTABJICHHsI (DOPMYIT BEIECTB U YPABHEHU I XMMHUYECKUX PEaKIIHi;

4) onpedensimb BaJCHTHOCTD M CTEIICHb OKMCIICHUS XMMUYECKUX DJIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTABA; MPUHA/IICKHOCTD BEIIECTB K ONPEACTIEHHOMY
KJIacCy COeIMHEHUH 1o (opMyliaM; BUJl XUMUYECKOU CBSI3U (KOBaJIEHTHAs!, HIOHHAs, META/NINYEeCKas) B HEOPraHMYECKUX COCTUHEHUSX; 3aps]] NOHA 10 XUMUYECKOM
dbopmyrie; xapakTep cpeabl B BOAHBIX PACTBOpaX HEOPTaHMUECKUX COCTMHEHUH, TUIT KPUCTAJUINYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;

5) packpwieame cmoica Tlepuomuueckoro 3akona [I. M. MeHzeneeBa u JI€MOHCTPUPOBATH €r0 MOHUMAHKE: OMKMCHIBATH U XapaKTEPU30BATh TAOIMUYHYIO (hopmy
[leproanueckoit cUCTEMbl XUMUYECKUX JIEMEHTOB: Pa3jInyaTh MOHATUS «TJIaBHas noarpynna (A-rpymnmna)» u «nobdounas noarpynna (b-rpynna)», mainele u
OoJbLIIME IEPUO/IbI; COOTHOCUTh 0003HAUEHHsI, KOTOPbIEe UMEIOTCS B IEPUOINYECKOI TabIuIle, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3aps] spa, 00IIee YUCIIO AIEKTPOHOB U paclpeesieHUue UX MO 3JIEKTPOHHBIM CII0SIM); OOBSICHATH 00I1IME 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB 3JIEMEHTOB U MX COESAMHEHUH B ITpeiesiaXx MalbIX NEepHUOI0B U TIaBHBIX NOJATPYII ¢ YUYETOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposames XUMHUYECKUE FJIEMEHTHI, HCOPTAaHUYECKUE BEIIECTBA; XUMHUESCKHE pPeakIuu (110 YHUCITY U COCTABY YYaCTBYIOIIMX B PEAKI[UH BEIECTB, 110
TEII0BOMY 3¢ (eKTy, 0 U3MEHEHUIO CTEeTEeHEeH OKUCIEHUS XUMHUUECKUX JIEMEHTOB);

7) xapaxmepuzosams (ONKCHIBATH) OOIIKE U CrICHU(PUUSCKIE XMMUYECKHE CBOWCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, OATBEPIK/Iasi OMUCAHUE TIPUMEPAMHU
MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIMA;

8) cocmaensime ypaBHEHHS dIIEKTPOIUTUUCCKON TUCCOIMAIIMN KUCIIOT, IEJI0YeH U COJICH; MOTHbIC U COKPAIIEHHBIC YPAaBHEHHUS peaKInii HOHHOTO OOMEHa;
YPaBHEHUS PEAKIIUIL, TOATBEPKAIOIIUX CYILIECTBOBAHUE NEHETUUECKOM CBS3M MEX/y BEIIECTBAMHU PA3IMUHBIX KJIACCOB;

9) packpwisams cywHOCHb OKUCIUTETHHO-BOCCTAHOBUTEIBHBIX PEAKIIUIl MOCPEACTBOM COCTABJICHHUS IEKTPOHHOTO OajaHca STHX PEaKIIni;

10) npoernozuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUS, BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKUX TPEBPAICHUN B PA3JINYHBIX YCIOBUSIX;

11) ebiuucams OTHOCUTENBHYIO MOJIEKYJSIPHYIO i MOJISIPHYIO MacChl BELIECTB; MACCOBYIO JIOJIF0 XUMHUYECKOTO AJIEMEHTA 10 ()OpMYJIe COSAMHEHNUS; MaCCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE; MPOBOUTH PACUYETHI IO YPABHEHUIO XMMHUECKON peaKiy;

12) credosams mpaBuiIaM NOJTb30BAaHUS XUMHUYECKOH MOCYI0N 1 JTa0OPaTOPHBIM 000PYIOBaHUEM, a TAKXKE MPaBHIaM OOpaIeHHs C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKIMSIMHU 10 BHIMIOJTHEHUIO TAOOPATOPHBIX XUMUYECKHUX OTBITOB IO MOJTYYEHHUIO U COOMPAHUIO T'a3000pa3HbIX BEUIECTB (AaMMHUAKa U YIIIEKUCIIOTO Ta3a);



13) nposooums peakuuu, MOATBEPKAAIONINEC KAYCCTBEHHBIH COCTAB Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPUI-, OPOMHUI-, HOIHI-,
kapOoHart-, pocdar-, cunukar-, cynabhar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHS U MOHBI H3yYCHHBIX METAJNIOB, IPUCYTCTBYIONINE B BOJHBIX PaCTBOPAX
HEOPraHUYECKHUX BEIECTB;

14) npumensims OCHOBHBIE ONICPAIIMH MBICIUTEIBHOMN ETEILHOCTH — aHAJIM3 U CUHTE3, CPaBHEHHUE, 0000IICHIE, CHCTEMATH3aIIUIO, BHISBJICHUE
MPUIMHHO-CIIEACTBEHHBIX CBSA3€H — JIJIs1 U3YYCHHUSI CBOMCTB BEIIECTB U XUMUUYECKHUX PEAKIIUN; €CTECTBEHHO-HAYYHBIC METO/IbI IIO3HAHUS —

HaOJI0IeHNE, U3MEPEHUE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEAIbHBIA U MBICIICHHBIN ).
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1] HaumeHoBaHue pa3eJioB H TeM MPOrPaMMbI KosimuecTBo yacoB
n/m
BCET0 | KOHTPOJILHBIE NpaKTHYecKHe
padoTbl padoTsi
Pasnen 1. [lepBoHayaIbHbIE XUMUYECKHE IOHATHS
1.1. | Xumusi — BaxkHast 00,1aCTh €CTECTBO3HAHMS U MPAKTHYECKON eI TeIbHOCTH YeI0BeKa 5
1.2. | BemecrBa 15
M XHMHYECKHe PeaKkiun
Uroro no pazneny 20
Pasnen 2. BaxHeiimue npeacTaBuTe M HEOPraHUYeCKHX BeLIeCTB
2.1. | Bo3nyx. Kucaopoa. [lousitue 06 oxcugax 5
2.2. | Bomopon. 5

IMonsiTHe 0 KMCJIOTAX U COJIAX




2.3. | KoninvecTBeHHbIE OTHOIICHUS B XHMHH 4
2.4. | Bona. PactBopbl. IlonsiTHe 06 ocHOBaHHSX 5
2.5. | OcHOBHBIE KIACCHI HEOPraHHYECKUX 1
coeMHeHHii
Uroro no pazaeny 30
Paznen 3. Ilepnoanyeckuii 3akon u Ilepnoanyeckasi cucreMa XHMHYecKHX d1eMeHToB JI. 1. Menneneepa.
Crtpoenne aToMoB. XumMu4eckasi cBsizb. OKHCIHTEILHO-BOCCTAHOBHTEIbHbIE PeaKINH
3.1. | Mepuommueckuii 3axon u Iepuoguyeckas cucreMa xumudecknx iementos [I. U. MenneneeBa. CrpoeHne 7
aTomMa
3.2. | Xummuueckas cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHbIE PeAKIINH 8
Hroro no paszaeny: 15
PezepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 7
9 KUIACC
}Ng HanmenoBaHue pa3aeoB H TeM NPOrPaMMBbI KosanyectBo yacos
/I
BCEr0 | KOHTPOJIbHbIE pab0oThl | MPaKTHYeCKHe PadoThI
Pasgen 1. BemecTBo 1 XMMHYECKHE PeaKIHH
1.1. | IloBTOpeHue u yriayG1eHHe 3HAHUI OCHOBHBIX pa3jeoB Kypca 8 kiacca 5
1.2. | OcHOBHbIE 3aKOHOMEPHOCTH XHMHYECKUX PeaKiuii 4
1.3. | DuekTponuTHYecKas Aucconnanusi. XHMHYeCKHe PeaKIHH B PacTBOpax 8
HWroro no pazaeny 17
Pasgen 2. HemeTauibl M X COCIMHEHUS
2.1. | O6mas xapaKkTepucTUKa XUMUYecKUX d1eMeHToB VIIA-rpynnbl. ['anorenst 4
2.2. | O0masi xapaKTepuCTHKA XUMHUYeCKUX ieMeHTOB VIA-rpynnbl. Cepa u eé coeqnHeHust 5
2.3. | Obumast XapaKTepHCTHKA XHMHYECKHX 21eMeHTOB VVA-rpyninbl. A30T, hocdop u uX coeuHeHUst 7
2.4. | O6masi XapaKTepUCTHKA XHMHYeCKHX jeMeHTOB |VA-rpynnsl. 8
Yriepon u KpeMHMIi H UX cOeTHHEHHST
Hroro no pazaeny 24
Paznen 3. Mera/libl M UX COeMHEHHUS
3.1. | O6ume cBoiicTBa MeTa1I0B 4
3.2. | BamHeiilne MeTa1bl M HX COCAMHEHUS 16
Hroro o pazaeny: 20
Pa3znen 4. Xumus v okpy:kaouias cpeaa
4.1. | BemecTBa M MaTepHaJIbl B JKU3HH YeT0BeKa 3
Hroro 1o paszneny: 3
PesepBHOE Bpemst 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 7




IHOYPOYHOE IINIAHUPOBAHUE
8 KJIACC
Neo Tema ypoka KounuecTBo yacos Buasbli, popmbl
n/n KOHTPOJIS
BCEro | KOHTPOJIbHbIE | MPAKTHYEeCKHe
padoThI padoThI
1. 1
2. 1
3. 1
4. 1
1
6. 1
7. 1
8. 1
9. 1
10. 1
11. 1
12. 1
13. 1
14. 1
15. 1
16. 1




17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.




37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

S57.




58. 1
59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBLIEE KOJIMYECTBO YACOB IIO |68 7

I[TPOT'PAMME

9 KJIACC
Ne Tema ypoka KonauyecrBo yacos Buasl, popmbl
n/n KOHTPOJIA
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHe
padoThI padoThl
1. 1
2. 1
3. 1
4. 1




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,




25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.




46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

S57.

58.

59.

60.

61.

62.

63.

64.

65.




66. 1

67. 1

68. 1

OBIEE KOJIMYECTBO YACOB I1O |68 7
ITPOTPAMME

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIbBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIbBI A1 YYEHUKA 8 KJIACC

Brenure CBOM BapHUaHT:

9 KJIACC

Brenure CBOM BapHUaHT:

METOAUYECKHUE MATEPHUAJIBI JJIA YUYUTEJIA

8 KUIACC

9 KJIACC

U PPOBBIE OBPA3OBATEJIbBHBIE PECYPCBI n PECYPCBbI CETH HUHTEPHET 8 KJIACC
9 KIIACC

MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA YYEBHOE OBOPYJIOBAHHUE
OBOPYAOBAHME JIUIA ITPOBEJEHUS IIPAKTUYECKHUX PABOT






