


IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma mo xumuu i oOydarommxcs 8-9 KJIaccoB COCTaBJIeHa Ha OCHOBe TpeOoBaHuUil K
pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeNbHONW MPOrpaMMbl OCHOBHOTO OOIIEro 0oO0pa3oBaHHMA,
npeacTaBieHHbIX B DenepanibHOM TOCYAAPCTBEHHOM OOpPa30BaTENIbHOM CTaHAApTe OCHOBHOTO OOIIEro
o0Opa3zoBaHus, C yI€TOM pacnpeAeiaEHHBIX MO KiIaccaM MPOBEPsSEMBIX TPEOOBaHMIA K Pe3yJbTaTaM OCBOCHUS
OCHOBHOHM 00pa3oBaTeNbHONW HPOTPaMMbI OCHOBHOTO OOIIEro OOpa30oBaHHsI W SJIEMEHTOB COJEPKAHHSA,
IIPE/ICTaBJICHHBIX B Y HUBEPCAIBHOM KOAU(UKATOpE 110 XUMUH, a TaKXKe Ha ocHOBe [IpumepHOil mporpamMmbl
BOCIIUTaHUS OOYYAIOUIUXCS MPH TMOJYYEHUH OCHOBHOTO o0miero oOpasoBanust u ¢ yuérom Konnenmmu
npernojaBaHus  ydyeOHoro mpeamera «XuWMHsS» B 00pa3oBaTeNbHBIX —oOpraHm3anusx —Poccuiickoii
@denepanny, peanus3yroluX OCHOBHBbIE 001IeoOpa3oBaTesbHble mnporpammbl (yTB. Pemenuem Koserun
Munnpocsenienust Poccun, nporokost ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA «XUMMUSD»

Bxuag yuebHoro npeamera « XuMus» B TOCTHXKEHHE 1IeJIell OCHOBHOTO 00Iero 00pa3oBaHus 00yCI0BIEH
BO MHOT'OM 3HaUeHHEM XUMHUUECKOM HAyKH B ITO3HAHWH 3aKOHOB IIPHUPOABI, B Pa3BUTUHN IMTPOU3BOANTCIbHBIX
CHJI 001IECTBA M CO3JaHUH HOBOI 0a3bl MaTepUaIbHOM KYIbTYPBHI.

XUMHST KaK dSJEMEHT CHCTEMBbl €CTECTBEHHBIX HAyK pAcIpOCTpaHWIa CBOE BIUSHHUE Ha BCe 00MacTu
YeJIOBEYECKOr0 CYIIECTBOBAHMS, 3ajlala HOBOE BHUJEHHE MHpa, CTajla HEOThEMJIEMBbIM KOMIIOHEHTOM
MHPOBOH KyJIbTYpbl, HEOOXOAUMBIM YCIOBHUEM >KM3HU OOIIECTBAa: 3HAHHE XHWMHUHU CIY)KHUT OCHOBOW JUIS
(hopMHUpOBaHMSI MUPOBO33PEHUS UEIOBEKa, €ro MPEJICTaBICHU O MaTepuaibHOM €IMHCTBE MHUpPA; Ba)KHYIO
poJib UrparoT (opMHUpyeMble XMMHEH MpPECTABJICHUS O B3aUMOIPEBPAILEHUSAX SHEPIHMH U 00 3BOJIOLUU
BEIIECTB B MPUPOJIE; COBPEMEHHAs XMMUS HAIMpaBjIeHa Ha peUIeHHE TII00aIbHBIX MPOoOJieM YCTOWYMBOTO
Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTCTHUECKOM, MUIIEBON U AKOJIOTHIECKON 0€30MacHOCTH, POOIeM
3/IpaBOOXpPaHEHUSI.

B YCIIOBHAX BO3pAaCTAOMICTO 3HAYCHUA XUMHUH B XKHU3HU 06I_HeCTBa CYIIECTBEHHO ITOBBICHUJIACH POJIb
XHUMHYCCKOTI'O O6pa3OBaHI/I$I. B nane conraii3alliy OHO ABJIACTCA OAHHMM U3 YCJ'IOBI/Iﬁ (bOpMI/IpOBaHI/IH
HUHTCJUICKTA JIMYHOCTHU U TAPMOHHUYIHOT'O eé Pa3sBUTHA.

CoBpeMEHHOMY 4YEJIOBEKY XHMHUYECKUE 3HAaHUS HEOOXOIUMBI JUIsl MPUOOPETEeHHs OOLIEKYIbTYpHOTO
YPOBHS, MO3BOJISIIOIIETO YBEPEHHO TPYIUTHCS B COLIMYME M OTBETCTBEHHO y4acTBOBAaTh B MHOTOOOpa3HOU
KU3HU OOIIEeCcTBa, /Ui OCO3HAHMSI BaXKHOCTU Pa3yMHOIO OTHOIICHHS K CBOEMY 3J0POBBIO U 3J0POBBIO
IPYTUX, K OKpYKalollel MpUpoIHON cpefe, Al TPaMOTHOTO TIOBEJICHUS MPHU KUCIIOJIb30BAHUU PA3ITUYHbIX
MaTepHUaIoB U XMMHYECKUX BEIIECTB B MOBCEIHEBHOM KU3HMU.

XuMmuyeckoe 00pa3oBaHHE B OCHOBHOM IIKOJIE SIBISIETCA Oa30BBIM IO OTHOIICHHIO K CHCTEME OOIIEero
XMUMHUYECKOTO 00pa3zoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peau3yeT MpHCYyIIre 001meMy
XUMHUYECKOMY 00pa30BaHHIO KIIOYEBbIE IIEHHOCTH, KOTOPHIE OTPAXKAIOT TOCYJapCTBEHHBIE, OOIIECTBEHHBIE U
WHIUBUAYaIbHBIE TOTPEOHOCTH. DTUM ONPEENAETCs CYIIIHOCTh 00IIel cTpaTeruu 00y4eHus, BOCIIUTaHUS U
pa3BUTHS 00YUAIOLIUXCS CPEICTBAMU YUEOHOTO MpeaMeTa « XUMUsD».

N3zyuenue npeamera: 1) cnocoOCTByeT peann3alui BO3MOXKHOCTEN AJIs1 CAaMOPA3BUTHUS M (POPMUPOBAHUS
KYJIBTYpBl JIMYHOCTH, €€ oOmmeld M (PyHKIMOHAIBLHOW IPaMOTHOCTH; 2) BHOCHT BKJaJ B ()OPMHPOBAHUE
MBIIUIEHUS! ¥ TBOPYECKMX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB HMX CaMOCTOATENBHOW YyueOHOM
NEeATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKUX YMEHHH, HEOOXOIUMBIX KaK B MOBCETHEBHOM
KHU3HHU, TaK U B MPO(ECCHOHANBHON NEeSITeIbHOCTH; 3) 3HAKOMHT CO CHEIU(PHUKONH HAyYHOTO MBILIUICHHUS,
3aKJIaJIBAET OCHOBBI IIEJIOCTHOTO B3IJIsS1/1a HA €IMHCTBO MPUPOABI U YEIOBEKA, ABJISETCS OTBETCTBEHHBIM



3TaroM B (POPMUPOBAHUHM €CTECTBEHHO-HAYYHONH TPAMOTHOCTH TMOJPOCTKOB; 4) cHnocoOCTByeT
(OopMUPOBAHUIO IEHHOCTHOTO OTHOUICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K PUPOJIE, K YETOBEKY,
BHOCHUT CBOH BKJIaJl B 9KOJIOTHYECKOE 0Opa30BaHHE IIKOJIbHUKOB.

Haspannbple HampaBlieHUss B OOyYCHHHM XWMHUU OOCCIIEUUBAIOTCS CIEUU(DUKON COACpIKaHHS TIPEAMETa,
KOTOpBIﬁ SABJIACTCA NCAArOrn4CCKr aaliTUPOBAHHBIM OTPAKCHUEM 62130BOI>1 HAayKH XUMUH Ha OHpe,Z[CHéHHOM
arare €€ pa3BUTHSL.

Kypc xumum 0CHOBHOM IIKOJIBI OPUEHTUPOBAH HA OCBOCHUE 00YJAIOIIUMUCS OCHOB HEOPraHUYECKON
XMMHUHU U HCKOTOPBIX HOHATHHU U CBGI[GHI/IfI 06 OTACIIBbHBIX o0OBekTax OpI‘aHI/ILIeCKOﬁ XHUMHU.

CrpykTypa cojepxaHus mnpeaMera cHOpMHUpPOBaHAa HA OCHOBE CHCTEMHOIO IOAXOJA K €ro U3y4YEHHIO.
ConepmaHI/Ie CKJIabIBACTCA U3 CUCTEMbI MMOHATHI 0 XUMHYECKOM DJIEMEHTE U BEIICCTBE U CUCTEMBI MOHSITHH
0 XUMHYECKOM pCaKkuum. O06e 3T CHCTEMBI CTPYKTYPHO OpPraHMU30BAaHBI IO IMPHUHIUITY IMOCICA0BATCIIBHOTO
pa3BUTHs 3HAHMM HAa OCHOBE TEOPETUYECKUX MPEACTABIECHUN PAa3HOIO YPOBHA: aTOMHO-MOJEKYJISPHOIO
Y4EHHMsI KaK OCHOBBI BCETO €CTECTBO3HaHMs, ypoBHsA Ilepuommueckoro 3akona J[. M. MenneneeBa kak
OCHOBHOI'0O 3aKOHa XWMHH, Y4YCHHUA O CTPOCHUU aTOMa H XUMHYECKOU CBA3U, HpeI[CTaBJ'IeHI/Iﬁ 00
ANIEKTPOJIUTUYECKON JUCCOLMAIMU BEIECTB B pacTBOpax. TeopeTHUecKue 3HaHUs pacCMaTpUBAIOTCS Ha
OCHOBE SMIIUPHUUYECKU IMOJYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BHBAIOTCS MOCIEAOBATEIbHO OT OJHOTO
YpOBHS K JIpYyrOMY, BBINOJIHAS (QYHKIUU OOBSICHEHHS W TPOTHO3UPOBAHUS CBOICTB, CTPOEHUS U

BO3MOJKHOCTEH MPAKTHYCCKOT'0 IPUMCHCHUS U TMMOJTYUCHUA U3YyYaCMbIX BCIICCTB.

Takas opraHuzanusi cojaep)KaHHs Kypca CIIOCOOCTBYET MPEICTABICHUI0 XUMHUYECKOW COCTaBIISIOIIEH
Hay4yHOUM KapTUHBI MUpa B JIOTMKE €€ CUCTEeMHON mpupoasl. Tem cambiM oOecrieunBaeTcsi BO3MOXKHOCTD
(dbopMupoBaHus y 00ydaromuUXcsl HEHHOCTHOTO OTHOIICHHS] K HAyYHOMY 3HAaHHMIO U METOJaM IO3HAaHUS B
Hayke. BaxHO Takxke 3aMETHTh, YTO OCBOCHHUE COJIEPKAHUS Kypca IPOUCXOIUT C MIPUBJICUEHUEM 3HAHUM U3
paHee U3y4eHHBIX KypcoB: «OKpyx)aronui Mup», «buosorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

HOEJN U3YYEHUSA YYEBHOI'O IIPEJIMETA «XUMUWS»

K HampaBieHHi0O TEpBOCTENIEHHON 3HAUMMOCTH TMPU peaju3anud o0pa3oBaTeiabHbIX  (DYHKIMIA
npeaMeTa«XuMHUs» TPaIuIUOHHO OTHOCAT (GOPMHUPOBaHKUE 3HAHUIM OCHOB XMMHUYECKON HAyKH KakK 00JacTH
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM NESATENbHOCTH YEOBEKAa W KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYphl. 3ajaya IpeaMera COCTOUT B (DOPMHPOBAHMM CHCTEMbl XMMHUYECKUX 3HAHUA —
BOKHEHIINX (PAKTOB, TOHATUH, 3aKOHOB M TEOPETHUECKHUX IMOJIOKEHHH, JOCTYHMHBIX 0000IeHuni
MHPOBO33PEHUYECKOTO XapakTepa, fA3blka HAayKd, 3HAHMM O HAy4YHBIX METOJaX H3Y4YeHHs BEIIECTB U
XUMHYECKUX peaklUui, a Takke B (OPMHUPOBAHMM M PA3BUTUU yMEHUH U CHOCOOOB MAEATEIbHOCTH,
CBSI3aHHBIX C INTAHUPOBAaHUEM, HAOIIOACHUEM U MPOBEACHUEM XUMHYECKOT0 SKCIIEPUMEHTA, COOMI0ACHUEM
MpaBuJI 0€30MacCHOTO OOpaIlEHus C BEIIECTBAMU B IIOBCETHEBHOM KU3HHU.

Hapsny ¢ 9TuM 1enu u3ydeHus rnpeaMera B IporpaMMe yTOUHEHbl U CKOPPEKTUPOBAHBI € YUETOM HOBBIX
IIPUOPUTETOB B CUCTEME OCHOBHOro oOmiero oOpa3zoBanus. CeroaHs B 00pa30oBaHUMU 0CO00 3HAYMMOM
NPU3HAETCS HANPABICHHOCTh OOYYEHHUS Ha pa3BUTHE M CAMOPa3BUTHE JHMYHOCTH, (OopMHUpOBaHUE €€
UHTeJUIeKTa W oOmed KyabTypbl. OOydeHHE YMEHHUIO Y4YMTbCS U MpOAOJDKaTh CBOE oOpazoBaHME
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (QYHKIMHA y4eOHBIX MPEAMETOB.

B cBs3u ¢ 3THM IIpU U3yUCHUU ITPEAMCTA B OCHOBHOM IIIKOJIE JAOMUHHPYIOIICC 3HAUCHUC HpI/I06pCJ'II/I TaKHe
Sk, KaK:

— q)OpMI/IpOBaHI/IC HHTCJUICKTYaJIbHO paBBHTOﬁ JJMYHOCTH, TOTOBOM K CaM006pa30BaHI/IIO,
COTPYAHHUUYCCTBY, CAMOCTOATCIIbHOMY IIPUHATUIO peH.IeHPIfI, CIIOCOOHOI aaalnTUpPOBATLCA K 6BICTpO
MCHAIOIIUMCA YCIIOBUSAM KU3HU,



i HaHpaBHeHHOCTB O6y‘-IeHI/I$I Ha CHUCTCMATHUYCCKOC HpI/IOGH_[eHI/Ie y‘IaH_[I/IXCSI K CaMOCTOSITeJIbHOI;'I
HO3HaBaTeJ’IbHOfI JACATCIIbHOCTH, HaquBIM METOJaM IIO3HAaHUA, q)OpMI/IpyIOH_II/IM MOTHUBAIIUO U paanTHe
CIIOCOOHOCTEH K XMMUU;

— ofecrniedyeHre ycIoBUH, CIIOCOOCTBYIOIIUX MPHOOPETEHUI0 00YJAIOIUMHUCS OIBITa Pa3HOOOpa3HOU
JACATCIBHOCTH, IIO3HAHUA U CaMOIIO3HAHUs, KIOUYCBbIX HABBIKOB (KJHO‘ICBBIX KOMHeTeHI_II/II;'I), HUMCIOIIINX
YHHUBCPCAJIbHOC 3HAYCHUC JI pa3JIMYHBIX BUJOB ACATCIbHOCTH,

— ¢opmMupoBaHue yMEHUN OOBSICHATH U OIICHUBATH SIBJICHHS OKPYXKAIOIIETO MHUPa HA OCHOBAHHH
3HAHUM U OIbITA, MOJYYEHHBIX IIPU U3YYECHUU XUMUU;

—  (dopMupoBaHHE Yy OOYYAOIIHUXCS TYMAaHUCTUYCCKMX OTHOIICHWH, TOHUMAHUS IIEHHOCTH
XUMUYECKUX 3HAHUH TSI BHIPAOOTKH IKOJIOTHYECKH 11€TI€CO00Pa3HOTO MOBEICHUS B OBITY U TPYAOBOM
JESTETHHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37I0POBBS U OKPYXKAIOIIEH MMPUPOTHOMN CPEIbI;

— pa3BUTHE MOTUBALMH K 00y4EHHUI0, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHUSA OOIIEYEIOBEUECKUX IIEHHOCTEeH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Tipoduias u
HaIpPaBJIEHHOCTH JAJIbHEUIIIET0 00y4YeHHUS.

MECTO YYEBHOI'O ITPEJIMETA «XUMMUS» B YHEBHOM IIVIAHE

B cucreme oOmiero o0pazoBanus «XuMHUsA» IpU3HaHa 00A3aTeIbHBIM YU€OHBIM IPEIMETOM, KOTOPBII
BXOIUT B COCTaB Hpe}IMeTHOfI oOmactu ((ECTGCTBGHHO—HaquBIe IpEeaAMETED).

Y4eOHBIM TUTAaHOM Ha €€ n3ydeHue oTBe/ieHO 136 yueOHBIX yacoB — M0 2 4. B HEJENI0 B 8 U 9 kiaccax
COOTBETCTBEHHO.



COJAEPKAHME YYEBHOTI'O ITIPE/IMETA

8 KJIACC

HepBOHa‘laJILHLIe XUMHUYECCKHC ITOHATUSA

[Ipenmer xumuu. Ponb XuMuuM B KU3HU 4yesioBeka. Tena u BemiecTtBa. PU3MYECKUE CBOMCTBA BEIIECTB.
ArperaTHoe COCTOsHHC BCIHICCTB. HOHHTI/IG 0 METOdaX IMO3HAHHUA B XUMHUU. XI/IMI/DI B CUCTEMC HaYK. qI/ICTI)IC
BemiecTBa U cMecu. CrocoObl pa3yiesieHus: CMece.

ATOMBI U MOJEKYNbl. XUMUYECKUE AJIeMEHThl. CUMBOJIBI XUMUYECKUX 31€MEHTOB. [IpocThie U ClloKHbIE
BEILIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH MOCTOSTHCTBA COCTaBa
BemecTB. OTHOcUTENbHAsE aToMHas Macca. OTHOCUTENbHas MOJEKyJspHas macca. MaccoBas J0Jist
XMUMHMUYECKOTO AJIEMEHTA B COECMHEHHH.

duznyecknue U XUMUYECKUE SBJICHUS. XUMHUUECKas peaklus U e€ MpU3HaKU. 3aKOH COXPaHEHHsI MacChl
BEILIECTB. XUMUUecKkue ypaBHeHUs. Knaccudukanus XUMHUYECKUX peakuuil (COeINHEHUs, Pa3oKeHus,
3aMeleHus, oOMeHa).

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKON MOCYI0#, ¢ MpaBHJiaMu paboThl B J1abOpaTOpUH U
npuémMamMu oOpaleHusi ¢ Jab0paTopHbIM O0OpYIOBAaHUEM; M3YUYE€HHE W OMNMUCaHHe (U3NYECKUX CBONCTB
00pa3110B HEOPraHWYEeCKNX BEUIeCTB; HaOMoieHre (pru3nueckux (MIaBjIeHHe BOCKa, TasHUE JIbJia, paCTUpaHUE
caxapa B CTYIKe, KUIIEHHE U KOHJIEHCAIlUsl BOJAbI) U XUMHYECKUX (TOpPEHHE CBEYH, MPOKATUBAHUE METHOU
MIPOBOJIOKH, B3aUMOICUCTBHUE MeJa C KUCIOTO) SBIeHUM, HaOII0AeHHe U ONTMCaHUE TIPU3HAKOB MPOTEKAHUS
XUMUYECKUX peakuuii (pa3oKeHue caxapa, B3aWMMOJICHCTBHE CEPHOM KHUCIOTBHI C XJIOpUIOM Oapwsl,
pasnoxenue ruapokcuaa meau(Il) mpu HarpeBaHuu, B3auMoAeHUCTBHE kene3a ¢ pactBopom cosid mMeau(Il));
W3y4eHUEe CIOCOOOB pa3feleHus cMeced (C TOMOIBI0 MarHuTa, QUIBTPOBAHHME, BbINIAPUBAHUE,
TUCTUIUTSIIMS, Xpomarorpadus), MpOBEJCHHE OYHUCTKU TOBAPEHHOW COJM; HAOIIOJEHHE U OIHCaHHE
pEe3yNbTaTOB MPOBEACHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHUS MAacChl; CO3JaHHE MOJemeit
MOJIEKYJ (ITapOCTEPKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — siemeHT u mpocroe BemiecTBo. Haxoxxienue
KHCIIOpO/ia B MpHUpoje, (pU3NYecKre U XUMHUYecKue cBoicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue
kucnopoaa. CrocoObl MOTydeHUs: KUCIOPOAa B JIaOOPATOPHH U MPOMBIIIEHHOCTH. KpyroBopoT kuciopoja B
npupojae. O30H — aIoTpornHas MoIu(pUKaLKA KHCIOPO/a.

Temnosoit acbcbeKT XUMHWYECKOH peakiun, TCPMOXUMHUUYCCKUC YPABHCHUA, 5K30- U SHAOTCPMHUUCCKUC
PCaKIuu. Tomnuso: YroJjib 1 MCTAH. 3arp>13HeHHe BO34yXa, YCUJICHUC ITApHUKOBOTO 3(1)(1)€KT3, paspyuicHue
O30HOBOTO CJ104.

BOI[OpOI[ — DJICMCHT U MMPOCTOC BCUIECCTBO. Haxoxnenue BOOOpPOda B IpUpoaec, (I)I/IBI/I"IGCKI/Ie U XUMHWYCCKHEC
CBOfICTBEl, IMPUMCHCHUC, CITOCOOBI MOJIyUCHUS. Kucnots! u conm.

KomnuectBo BemectBa. Monb. MosnsipHast macca. 3akoH ABorajipo. MouisipHblil 00bEM ra3oB. Pacuérsl 1o
XUMUYECKUM YPABHEHHUSM.

dusnueckue CBOMCTBa BoAbl. Boga Kak paCTBOPHUTCIIb. PaCTBOpLI. HacelmmeHHbIle 1 HEHACHIIICHHBIE
PacTBOPLI. PaCTBopI/IMOCTB BEIIECTB B BoAe.MaccoBas A0JIs BEIlIECTBA B pacTBoOpC. XUMHUUYECKHE CBOMCTBA
BOJEI. OcnoBanusa. Ponb pacTBOpPOB B HNPHUPOAC U B KU3HU UYCIIOBCKA. prTOBOpOT BOABI B IIPUPOIC.
3an$I3HCHI/Ie MMpUPOAHBIX BOI. OxpaHa 1 O4YUCTKA IMPUPOJHBIX BO.

Knaccudukanus Heopranmdecknx coeanHeHuid. Okcuapl. Knaccudukanus okcuIoB: cosieoOpasyroline
(ocHOBHBIE, KHCIIOTHBIE, aMmpOTepHBIC) U HeconeoOpa3yromue. HoMeHknaTypa okcuIoB (MexXIyHapOaHAS U
TpuBUaNbHAsA). DU3NUYECKUE U XUMUYECKHUE CBOMCTBA OKCHAOB. [lomydeHne okcuaoB.

OcnoBanus. Knaccugukarus ocHOBaHUI: HIENOYN U HEPACTBOPUMbIE OCHOBaHMA. HoMeHkmaTypa



OCHOBaHUH (MeXIyHapoHas U TpuBuanbHas). usnueckne u XUMUUYECKUE CBOMCTBA OCHOBAHUH.
[Tosmyuenne oCHOBaHUM.

Kucnotsl. Knmaccudukanus kuciaot. HomeHknaTypa KucioT (MexXIyHapoaHas U TPUBHATIBHAS).
DU3NYECKUE U XUMUYECKUE CBOMCTBA KUCHOT. Psan akruBHocTH MeTamuioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Conu. Homenknarypa coseit (MexXayHapoaHast U TpuBUaidbHas). OU3NUYECKUE U XUMUYECKUE CBOMCTBA
conei. [lonyuenue comnen.

I'enernueckas cBs3b MEXKIY KJIacCaMU HEOPTraHUUECKUX COEAUHEHUN.

XUMUYECKUI SKCIIEPUMEHT: KaUeCTBEHHOE OIPEAEICHUE COAEPKAHUS KUCIOPOJia B BO3IyXE; MOIYUEHHE,
coOMpaHue, paclo3HaBaHHE M M3yYCHHE CBOWCTB KHCIIOPOJA; HAOIIOJCHWE B3aMMOJICHCTBHUS BEIIECTB C
KHCJIOPOZOM U YCJIOBHUSI BOZHUKHOBEHHUS M MPEKpAICHHsI TOpeHHs (M0Kapa); 03HAKOMJIEHHE C 00pa3iamu
OKCHJIOB U OINHCaHUE MX CBOMCTB; MOJy4eHHE, cOOMpaHHe, paclio3HaBaHUE U U3y4EHHUE CBOICTB BOJOpO/a
(ropenue); B3aumoeiicTBue Bojgopoaa ¢ okcuaom Meau(Il) (Bo3MokHO UCTIOIB30BaHUE BUIEOMATEPHUATIOB);
HabmoieHre 00pa3oB BEIIECTB KOJUYECTBOM | MOJIb; UCClIeZIOBaHHE 0COOEHHOCTEN PacTBOPEHHMSI BEILIECTB
C Ppa3NUYyHOM pacCTBOPUMOCTBIO; TPUTOTOBIEHHWE PACTBOPOB C OMNPEICIEHHOW MAacCOBOM 10yl
pacTBOPEHHOTO BEUIECTBA; B3aMMOJCHCTBHE BOJbI C MeTaJUIaMHU (HATpUEM U KajbliieM) (BO3MOXHO
HCI0JIb30BAHNE BUJIEOMATEPHAIIOB); OIIPEEIIEHNE PACTBOPOB KUCIIOT U LIEJI0YEH ¢ OMOIIbIO UHAUKATOPOB;
uccie0BaHNue 00pa3lioB HEOPraHMUECKUX BEIECTB Pa3IMYHbIX KJIacCOB; HAOIIOJEHHEe U3MEHEHUS OKPacKu
MHIUKAaTOPOB B pacTBOpax KUCIOT U 1LIenodvei; uzyuenue B3aumojiericteus okcunaa meau(ll) ¢ pacrsopom
CEPHOM KHCIIOTBI, KACIOT C METAJUIAMH, PEAKIIMI HEUTpAIU3aliH; MTOJy4eHHE HEPACTBOPUMBIX OCHOBAHHUI,
BBITECHEHHE OJHOTI0 MeTajljla JAPYrUM U3 pacTBOpa COJM; PEUICHHE SKCIEePUMEHTAIbHBIX 3a/ad M0 TeMe
«BaxHenmue Ki1acchl HEOPraHMYECKUX COCTUHEHUIN.

Iepuonuyeckuii 3axoH u [lepnoauyeckasi cucreMa xuMudeckux 3jemenToB . U. MenjaeseeBa.
Crpoenue aromoB. Xumuuyeckasi CBfi3b. OKHCIHUTEIbHO-BOCCTAHOBUTEIbHbIE  PeaKIUU

[TepBbie MOMBITKHA KiIacCU(PUKAIIMN XUMUYECKUX deMeHTOB. [loHATHE O Tpymmax CXOIHBIX JIEMEHTOB
(1IeI0YHbBIC M MIETOYHO3EMEbHBIE METAIIIBI, TAJIOTEHBI, HHEPTHBIE T'a3bl). DJIIEMEHTHI, KOTOPhIE 00pa3yroT
amdoTepHbIC OKCHJIBI U THIPOKCHUIBI.

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa xumuueckux aemenToB J[. . Menaeneesa.
KopoTkonepuoanas u jyimaHONIEproaHas GopMbl [lepronyeckoit cucTeMbl XUMHUYECKUX 3JeMeHTOB J1.
N. Menneneesa. [lepuoast u rpynibl. @U3NUECKUN CMBICIT MOPSAJIKOBOTO HOMEpPA, HOMEPOB MEpUOJIa U
TPYIIIBI 3JIEMEHTA.

Crpoenune aromoB. CocTaB aToMHBIX siiaep. M3oTombl. DnekTpoHbl. CTpoeHHE 3JEKTPOHHBIX 000J0YEK
aToMOB TiepBbIX 20 xumMudeckux 3neMeHToB [lepuoanueckoit cucremsl Jl. 1. MenneneeBa. XapakTepucTuka
XUMHUYECKOTO0 3JIEMEHTA M0 ero noJjioxkenuto B [lepuonuueckont cucreme /1. 1. Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUA  paanyca aTOMOB XMUMHWYCCKHUX  OJICMCHTOB, MCTANIMYCCKUX U
HEMETAINIMYECKUX CBOMCTB 110 TpyniiaM v nepruoaam. 3HadeHUe Hepnonnqecxoro 3aKOHa U HepHOﬂquCKOﬁ
CUCTCMblI XHUMHWYCCKUX DJICMCHTOB IS PAa3BHUTHA HAYKH W IIPAKTHUKHU. I[ . Mengenees — y‘IéHHfI u
TpaXIaHUH.

Xumudeckas cBsa3b. KoBameHTHas (HOJ'ISIpHaSI 151 HCHOHHpHaH) CBA3b. BHCKTPOOTPI/ILI&TCJIBHOCTB
XHMHUYECKHX AJIEMEHTOB. MIOHHAs CBA3b.

Crenens okuciaeHus. OKUCIUTEIBHO-BOCCTAHOBUTEIBHEIC pCaKknuu. HpOI_ICCCBI OKHCIICHHUA U
BoccTaHOBIIeHUS. OKHCINTEIIH U BOCCTAHOBUTEIIH.

XHUMHUYECKHM SKCIICPUMCHT. U3Y4YCHUC o6pa3u0B BCIICCTB MCTAJIJIOB 1 HEMCTAJIIIOB, B3aHUMOJEHCTBHUE
THApOKCHa IIMHKAa C pPAaCTBOpPAMHU KHUCJIOT U H_ICJ'IO‘{CI\/'I; IMPOBCACHUC OIBITOB, HWJUIFOCTPUPYIOIIHUX
MMPUMEPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKuMﬁ (FOpCHI/IC, pCaKknunun pa3jioKCHUs, COC,Z[I/IHCHI/ISI).

MexnpeaMmerHblie CBA3U



Peanuzanus MEXIpeIMETHBIX CBSI3eM NpU HM3YyYEHUM XUMHUM B 8 Kjlacce OCYILECTBISETCS uepe3
HCI0JIb30BAHNE KaK OOILIMX €CTECTBEHHO-HAYUHBIX IMOHATHH, TaK U NOHATUMN, SBIISAIOIIUXCA CUCTEMHBIMU AJIs
OTZEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01mue ecTecTBEHHO-HAyYHbIC TIOHITHS: HAYYHBIN (aKT, THIIOTE3a, TEOPHs, 3aKOH, aHATTU3, CHHTE3,
KITacCU(UKAIHS, TEPUOTUIHOCTh, HAOTIOACHHE, SKCIIEPUMEHT, MOJICIIUPOBAHKE, H3MEPEHUE, MOJICHb,
SIBJICHHE.

®du3uKa: MaTepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PAJUOAKTUBHOCTb,
MOJIEKYJIa, AJIEKTPUUECKHUI 3apsiji, BEIIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHUE BEIECTBA, Tas,
(busHyecKre BeIMYMHBI, SUHUIIBI H3MEPEHHUS, KOCMOC, TUTAHETHI, 3BE3161, COJTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPANIbL, TOPHBIE TOPOJIBbL, TIOJIE3HBIE HCKOTIAeMBbIE, TOILINBO,
BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKas pe€aKkuus

[Tepnoanueckuit 3akoH. [lepnoanueckas cucrema xumudeckux anemeHToB /. 1. Menaeneesa. Ctpoenue
aTOMOB. 3aKOHOMepHOCTI/I B M3MEHEHHHU CBOMCTB XHUMHYECKHUX DJIEMEHTOB MEPBBIX TpéX NEprUoa0B, KaJlus,
KajJgpusd U HUX COC}II/IHeHI/Iﬁ B COOTBCETCTBHHU C IIOJIOKECHHEM JJIEMCEHTOB B HepnoanquKoﬁ CHUCTEME U
CTPOCHHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKOU CBSI3U. THIBI KPUCTALIUYECKUX PEIIETOK, 3aBUCHUMOCTh CBOMCTB
BEIIECTBA OT TUIMA KPUCTATUIMYECKON PEIIETKU U BUJIa XUMHUECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKUX BEMIECTB (MEXyHAPOIHAS U TPUBUAIIbHAS).
XHWUMHUYECKUE CBOMCTBA BEUIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIacCaM HEOPraHWYECKUX COCTMHEHUH,
FEHETHYECKas CBSA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMu4ecKuX peakiuii o pa3IudHbIM MPU3HAKaM (IT0 YUCITY M COCTaBY YYaCTBYIONIUX B
pEeaKIMK BEIIECTB, MO TEIJIOBOMY 3(P(eKTy, M0 N3MEHEHHIO CTETICHEH OKUCIECHUS XUMHYECKHX JJIEMEHTOB,
o O0paTMMOCTH, TIO YYacCTHIO KaTajlu3aTopa). DK30- U SHIOTCPMHYCCKHE PEaKIMH, TEPMOXUMUUYECKUE
YpaBHEHHUSL.

IlonsTHe O CKOPOCTH XHUMHYSCKOM pEaKknuun. Ilonsarue 00 O6paTI/IMI>IX u H606paTI/IMBIX XUMHUYCCKUX
pCaKnuix. IloHsTHE O TOMOTCHHBIX B TCTCPOTICHHBLIX PCAKIIHAX. IToHsATHE O XUMHYECKOM PaBHOBCCHUMU.
CDaKTOpLI, BJIMAIOIIHUEC HAa CKOPOCTH XUMHYECKOH PCaKIUH U ITOJOKCHUEC XUMHNYCCKOTI'O PaBHOBCCH.

OKHCIIUTEIIEHO-BOCCTAHOBUTEIIBHEIC PpCaKIuu, SHGKTpOHHHﬁ 0ajaHC OKHMCIUTEIHbHO-BOCCTAHOBUTEIBHOM
PCaKIuu. CocraBsiienue ypaBHeHI/Iﬁ OKHUCIUTCIIbHO-BOCCTAHOBUTCIBHBIX peaKL{I/Iﬁ C UCIIOJIB30BaHHUECM MCTOJa
QJICKTPOHHOI'O OanaHca.

Teopm[ SHGKTPOHHTHQCCKOIZ Jucconralnuu. :‘)J'ICKTpOJ'II/ITLI " HC- DJICKTPOJIUTHI. KaTI/IOHBI, AdHHUOHBI.

MexaHu3M JUCCOIUAIIMH BEIIECTB C Pa3IMYHbIMU BUJAAMU xuMudeckoi cBsa3n. CTeneHn JUcConmranuvu.
CunbHEBIC U cIa0bIe SJICKTPOJINTHI.

Peakuuu noHHOTO oOMeHa. YcaoBus IMPOTCKAHU A peaKuHﬁ HOHHOI'O 06MeHa, IIOJIHBIC U COKpaH_[éHHHC
HOHHBIC YpAaBHCHUA peaKL{Hﬁ. CBolicTBa KHUCJIOT, OCHOBAaHMI U COJIEH B CBETE HpeI[CTaBJ'IeHI/Iﬁ 00
SHGKTpOHHTHqCCKOﬁ JAUCCOUaIlH. KauectBeHnnnie pCaKnn Ha UOHBI. Ilonsarue o ruapoJIn3e CoJIeii.

XHUMHUYECKHMI OKCIICPUMCHT: O3HAKOMJICHUC C MOJCIIKIMU KPUCTAJUIMYCCKUX peIJ_IéTOK HCOPraHU4ICCKUX
BCIICCTB — MCTANJIOB M HCEMCETAJIJIOB (rpa(l)HTa n anMasa), CJIOKHBIX BCIICCTB (xnopw:(a HanI/ISI);
HUCCIICAOBAHUEC 3aBUCUMOCTH CKOPOCTU XUMHUYECKOMN pCakiuuu OT BO3JIEHCTBUSA Pa3INYHBIX (I)aKTOpOB;
HCCICAOBAHUC IJICKTPOIIPOBOJHOCTH PACTBOPOB BCIICCTB, MPOLECCa NUCCOIHUAIIUN KUCIIOT, 1Ieno4el u coeit
(BOBMO)KHO HUCIIOJIb30BaHUC BI/I,Z[COMaTCpI/IaJ'IOB); MNPOBCACHUC OIIbITOB, HWIUIIOCTPUPYIOIIUX MPU3HAKU
MPOTCKAHUMA peaKuHﬁ HOHHOT0 0OMeHa (O6p330BaHI/Ie ocaaka, BBIACICHUC Ira3a, 06pa303aHHe BOILBI); OIIBITOB,



WJUTFOCTPUPYIOUIUX TPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEaKLUi (TOpEeHUE, PEaKuu pa3sIoKEeHUs,
COC/IMHEHMS); pacClo3HABAaHME HEOPraHMUYECKHX BEUIECTB C MOMOIIbI0 KaYECTBEHHBIX PEaKlUi HAa HOHBI;
PELIECHHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4.

HeMeTanasl M MX cOeTUHEHUS

OOm1ast xapakTepuCcTUKa raqoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTEPHbIE CTETICHH OKUCIICHHUS.
Ctpoenne u pU3NIECKHE CBOMCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XUMUYECKHE CBOMCTBA HA TMPHMEpPE
XJ0pa (B3aUMOJIEHCTBUE ¢ METallIaMHU, HEMETaJulaMH, Inenodamu). Xiaopoopopos. CoiisiHas KHCIIOTa,
XUMHUYECKHE CBOICTBa, IMOJIydeHHe, NpHMeHeHue. JleiicTBHe Xyiopa M XJIOPOBOJOPOAAa HA OPTraHU3M
yenoBeKka. Baxkueimme XJIOPpUJAbI U UX HAXOXKICHUC B ITPUPOJILC.

Oo6mas xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE CTEIICHU
OKHCJICHUS.

Crpoenue u ¢pu3znyecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJIa U cepbl. AITTOTPONHbIE MOIU(UKALIUN
KHUCIIOpo/ia M cepbl. XUMHUYECKHe cBoiicTBa cepbl. CepoBOJIOpOJ, CTpoeHue, (pu3nueckue U XUMUYECKUE
cBoiictBa. OKCHABI cepbl KaK NPEACTaBUTENN KHUCIOTHBIX OKcHAOB. CepHas KucjioTa, (U3HUECKUE U
XMUMHMUYECKHE CBOWCTBAa (0OlIMEe KaK MpeJCTaBUTENs Kilacca KHUCIOT M cHenuduueckue). XuUMHUYECKHE
peaxiuu, Jexaliue B OCHOBE MPOMBIIIEHHOTO crioco0a moiydeHusi cepHoil kucnotsl. [Ipumenenue. Conu
CEpHOM KUCIJIOTHI, KaUeCTBEHHAsl peakius Ha cylb(ar-uoH. HaxoxxaeHue cepsl U €€ CoOeAMHEHU B IPUPO/IE.

XUMHUYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl COSAMHEHUSIMU CEPhI (KUCIOTHBIE JT0K/IH, 3arpsI3HCHHE
BO3/IyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHUS.

O6mas xapaktepucTuka 3eMeHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTePHbBIE CTEIIEHN
OKHUCJICHUS.
A30T, pacrpocTpaHeHue B Ipupojie, puandeckre u XuMruueckue cBoiicTBa. KpyroBopotT azora B mpupo/ie.
AmMmuak, ero (u3nyecKMe M XUMUYECKHE CBOMCTBA, MOJydeHHEe U mpuMmeHeHue. Colld aMMOHHUA, HUX
¢buznyueckue U XMMHYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peaklys Ha MOHBI aMMOHUS. A30THas
KHCTIOTa, e€ MoTy4YeHrue, pU3ndeckue U XMMHUECKHe CBOMCTBa (00Ire Kak MpeIcTaBUTeNsl Kjacca KUCIOT U
cnenuduueckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAIbHBIX yI0OPEHHUIA.

XHUMHYECKOE 3arpsA3HCHUE OKPYXKAIOIIEH Cpe/ibl COSAMHEHUAMHU a30Ta (KUCIOTHBIC TOKIH, 3arpsi3HEHNE
BO3/1yXa, MIOYBHI M BOJIOEMOB).

dochop, amnorpornHsie Momudukanuu docdopa, GuU3MUECKUe M XUMHUYECKHE CBOWCTBA. OKCHI
docdhopa(V) u hochopras kucinoTa, GU3MIECKUE U XUMUYECKHUE CBOMCTBA, MosrydeHue. Mcnop3oBanue
¢docdaToB B KaueCcTBE MUHEPATbHBIX YI0OpEHUH.

Oomast xapakrepuctika 3eMeHToB [VA-rpymmbl. OcCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIC CTETICHU
OKHCIICHHSI.

VYrinepon, amioTpornHble MoAW(UKAIMK, paclpocTpaHEHHE B MpUpoAe, (u3nueckue W XUMUYECKUE
cBoiictBa. Ancop6ouusi. KpyroBopot yrinepoaa B npupoze. OKcusl yriaepoaa, ux GU3ndeckrue 1 XuMUIEeCKHe
CBOWCTBa, JCWCTBUE HAa JKUBBIE OPraHW3MBI, TMOJYYCHHE M MPUMEHEHHE. OJKOJOTHYeCKHe MpOOIeMBI,
CBsI3aHHBIE C OKcuaoM yriepoaa(lV); runoresa rio6anbHOTO NOTEIICHUS KIIMMaTa; MapHUKOBBIN 3 (DeKT.
VYronpHas KUCIOTa U €€ CONU, UX (PU3NYECKUE U XUMUYECKHE CBOWCTBA, TOTYYeHHE U TPHUMEHEHHE.
KauectBenHas peakiusi Ha kapOoHaT-HOHBL. Mcnonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJIEHHOCTH U CETbCKOM XO035HCTBE.

HCpBOHa‘{aHLHBIC MOHATHS 00 OpPraHn4YCCKUX BCHICCTBAX KAK O COCIUHCHUAX YIJICpOJda (MCTaH, OTaH,
OTWJICH, alICTUJICH, 3TAaHOJI, INNIMIICPUH, YKCYCHAA KI/ICJ'IOTa). Hx cocTaB U XUMHUYECKOE CTPOCHUC. Ilonsarue o
OMOJIOTHUYECKH BasKHBIX BCIIICCTBAX: XUPAX, 6em<ax, YrijieBoJax — U UX POJIM B JKU3HH YCJIOBCKA.

MaTCpI/IaJ'ILHOC CAUHCTBO OPIraHUYCCKUX U HCOPraHNYCCKUX COCIUHECHMI.

Kpemuuii, ero ¢pusznueckue u XMMUYECKUE CBOMCTBA, MOJyueHUe U puMeHeHne. CoelMHeHus] KpeMHUS B
npupojae. O6mue npencrasienus 06 okcuae kpemuusi(IV) u kpemauneBoit kucnore. CUIHKATBI, UX



UCIOJb30BaHUE B OBITY, MEIHUIIMHE, TPOMBIIUICHHOCTH. BaxkHel e cTpouTeIbHbIC MaTepHAlIbl: KEPAMHUKA,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [IpobieMbl 6€30MacHOTO HCIIOIB30BAHMS CTPOUTEIILHBIX MaTePUAIIOB
B IOBCEIHECBHOM >KH3HH.

XUMHUYECKUN IKCTICPUMEHT: M3y4YeHHE OOpaslloB HEOPraHUYECKUX BEIIECTB, CBOUCTB COJITHOW KHCIIOTHI,
MPOBECHUE KAUeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPU3HAKOB MX MPOTEKAHUS; OTBITHI,
oTpakarolye GU3NIEeCKue 1 XUMHUYECKHE CBOMCTBA T'aJIOT€HOB M UX COCIMHEHH (BO3MOYKHO MCIIOJIB30BAHNE
BHJICOMATEPUAJIOB); O3HAKOMJICHHE C OOpa3lamu XJIOPHJIOB (TAJIOTCHUIOB); O3HAKOMJICHHE C OOpa3ziamu
ceppl U €€ COeIMHEHUSAMHU (BO3MOXKHO UCIOJIb30BAaHUE BHUIEOMATEpUAIOB); HaOIIOEHUE IIpoliecca
oOyrmuBaHUs caxapa TOJ JeHCTBHEM KOHLEHTPUPOBAHHON CEPHOW KHCIOTHI; HM3YYEHHE XHUMHUYECKHX
CBOMCTB pa30aBJIEHHONW CEPHOM KHUCIOTHI, MPOBEIEHHE KAadeCTBEHHOW peakuu Ha Cyab(paT-HOH W
HaOJro/IeHNe TpU3HaKa €€ MPOTEKaHMs; O3HAKOMIICHHE C (PM3UYECKUMHU CBOWCTBAMH a30Ta, dochopa u ux
COeMHEHUN (BO3MOXXHO HCIOJb30BAaHUE BHJAEOMATEpUANOB), o0Opa3llaMu a30THBIX U (PocPopHBIX
ynoOpeHuil; mojyyeHue, coOupaHUe, pacllo3HaBaHME U M3yYEHHE CBOWCTB aMMHaKa; IPOBEIECHUE
KaueCTBEHHBIX pEaKklUWid Ha HOH aMMOHHUS U ¢ocdar-uOH M H3Y4YEHHE IPU3HAKOB HX IMPOTEKaHMUS,
B3aUMO/JICHICTBUE KOHLEHTPUPOBAHHOM A30THOM KHCIOTHI C MEIpI0 (BO3MOXKHO  HCIIOJIb30BAHUE
BUJICOMATEpUANIOB); M3y4EHHE MOJeNie KpPUCTAJUIMYECKUX pemEToK anmasza, rpadura, QyuiepeHa;
03HAaKOMJIEHHE C TPOIIECCOM aJCOPOIMHN PACTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIVIEM M yCTPOMCTBOM
MIPOTUBOTa3a; MojlydeHue, coOupaHue, paclo3HaBaHUE M M3y4eHHE CBOMCTB YIJIEKHCIIOTO Ta3a; MpOBEACHUE
KaueCTBEHHBIX peakuuid Ha KapOOHAT- M CHWIMKAT-WOHBl W HW3Y4YE€HHE NPU3HAKOB UX MPOTEKaHUS;
O3HAaKOMJIEHHE C TPOAYKLUHEH CUIMKATHOM IMPOMBIIIJICHHOCTH; PELICHHE SKCIEPUMEHTAIBHBIX 3ajau I10

TeMe«BaxxkHelmue HeMeTaJUIEI U UX COETUHEHUSY.

MeTaaJIbl 4 UX COeAMHEHHS

OOmiasi xXapakTepuUCTHKa XMMHUYECKHUX OJJIEMEHTOB — METAJUIOB Ha OCHOBAaHMM HX TMOJIOXKEHUS B
[Tepuonnueckoit cucrteMe xumuueckux snemeHToB . M. MengeneeBa u crpoeHuss atomMoB. CTpoeHue
MeTaJioB. MeTtainyeckas CBs3b U METaNTMYecKasi KpUcTalinyeckas: petéTka. JNeKTPOXUMUYECKUH Pl
HampspKeHU MeTayuioB. OU3MYecKre U XMMUYEecKHe CBOMcTBa MeTayioB. OOmIMe cnocoObl MOTy4eHUS
MeTaiioB. [loHATHE 0 KOPPO3UHU METAIJIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT Koppo3uu. CIuiaBsl (CTamb,
YYT'yH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHUE B OBITY U MPOMBIIIIIEHHOCTH.

[Ilennounbie MeTasuIbl: MoJIOKeHue B [lepuoandeckoi cucteme xumudeckux snemenToB . . Menpaeneena;
CTPOCHHE UX aTOMOB; HaXOXJCHHE B pupoae. Ou3nyeckue u XMMUYECKHE CBOMCTBA (HA TpUMEpe HATPHS U
kanus ). OKCUABl U THAPOKCUIBI HATPUS U Kaynsl. [[puMeHeHHe MIEI0YHbIX METAJIIIOB M UX COCTMHCHUM.

[lenoyHO3eMeNbHBIC METAUIBl MAaTHUA U KaJbIIUK: MOJI0KEeHUE B [leprnouueckol cucTeMe XUMHYEeCKIX
anemenToB [[. 1. MeneneeBa; cTpoeHre MX aTOMOB; HaXxOXJIeHHWEe B Mpupojie. PU3ndeckrue U XUMHYECKUE
CBOMCTBA MarHus W Kajblius. BakHe#mmme coeauHEHUs Kaablius (OKCHI, THAPOKCHA, coiH). JKECTKOCTh
BO/IbI U CTIOCOOBI €€ yCTPaHEHHS.

AmoMunuii: nonoxenue B Ilepuonmueckoit cucreme xumuueckux siemeHToB J[. M. Menneneesa;
CTpOEHHUE aTOMa; HaxOXJeHHe B mpupoae. Puzndeckre U XMMHUECKHEe CBOMCTBA aTtoMUHUSA. AMPOTEpHBIE
CBOMCTBA OKCHJA U TUAPOKCUIA AITFOMUHUSL.

Kenezo: nonoxenue B Ilepuoanueckoil cucreme xumudeckux siaemeHToB J[. M. MenneneeBa; ctpoeHue
aToMa; HaXxOoXJeHue B npupoae. Guznyeckue U XMMUYECKHUE CBOMCTBA kele3a. OKCUIbl, TMAPOKCHUIBI U COJIU
xene3a(Il) u xenesa(Ill), ux cocras, cCBOWCTBA U MOTYYCHUE.

XUMUYECKUH SKCIEPUMEHT: O3HAKOMJIEHHWE ¢ 0o0pa3lamMH METaIOB M CIUIABOB, MX (PU3HMUECKUMHU
CBOMCTBaMH; U3yUEHUE PE3YIbTATOB KOPPO3UU METAIIIOB (BO3MOXHO HMCIIOJIB30BAHUE BUIEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJCHUCTBUS OKCHJA KaJbLUS M HATpUsl C BOJOH (BO3MOXKHO HCIIOJIB30BaHUE
BUJIEOMATEpHAJIOB); HCCIIEIOBAHUE CBOMCTB KECTKON BOJBI; Mpoliecca TOPEHHs Kelie3a B KHCIOpOJe
(BO3MOJKHO HCIIOJIB30BAHUE BUJIEOMATEPHAIIOB); IPU3HAKOB NIPOTEKAHUSI KAUECTBEHHBIX pEaKLUii HA HOHBI



(Marnus, xanplus, amoMuHus, uHKA, xkene3a(ll) u xenesa(Ill), meau(Il)); HabGaroneHUe U omMUCcaHHE
MPOIIECCOB OKpalllMBaHUsl IUIAMEHU HOHAMM HATpUsl, Kalus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB); UCCIICIOBAHNE aM(POTEPHBIX CBOMCTB TUPOKCHIA ATFOMUHHS U THIPOKCH A IIUHKA;
pelieHue HKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeine MeTaibl U UX COSTUHEHUSD.

Xumus 1 oOKpy:Kawmas cpeaa

HoBsie maTepuansl 1 TexHOJOTUMU. BemecTBa n Matepuraisl B MIOBCEIHEBHOM )KU3HU YEJIOBEKA. XUMHS U
310poBBhe. be3omnacHoe MCIoIb30BaHUE BEIIECTB U XMMUYECKUX peakiui B ObITy. [lepBas momornis mpu
XUMHUYECKUX OKOrax U oTpaBieHUsX. OCHOBBI SKOJOTUYECKOW T'PAaMOTHOCTU. XHUMHUYECKOE 3arps3HEHUE
OKpYXarolen cpefipl (mpeaenbHas qomyctuMas KoHieHTpaius semects — [1/IK). Pons xumuu B perenuun
9KOJIOTUYECKUX TTPOOIIEM.

[IpupoaHble ICTOYHUKH YTIIEBOJOPOIOB (YTrOjb, IPUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX MEPEPadOTKH, UX
POJIb B OBITY U MIPOMBIIIJIEHHOCTH.

XUMUYECKUI SKCIIEPUMEHT: U3yuyeHne 00pa3lioB MaTeprasoB (CTEKIIO, CIJIaBbl METAJJIOB, TIOJMMEpPHBIE
MaTepuabl).

MexnpeamerHblie CBSI3U

Peamu3anuss MeXnpeIMETHBIX CBs3€d IPU HM3YYEHMM XUMHH B 9 Kilacce OCYHIECTBISETCA 4epes
HCIIOJIB30BAHUEC KaK 06HII/IX €CTCCTBCHHO-HAYYHBIX HOHS[TI/II\/II, TakK " HOHSITI/IfI, SABJIAOIMUXCS CUCTEMHBIMMU JIJIsA
OTACJIBHBIX MPEAMETOB €CTCCTBCHHO-HAYYHOT'O ITHMKJIA. Peaﬂmaum{ MCKITPEAMETHBIX CBs3eH IIpyu U3YUCHUHN
XUMHHU B 9 KJ1acce OCYyIIECTBIIIETCS Yepe3 UCI0Ib30BaHUE KaK OOIINX €CTECTBEHHO-HAyYHBIX MOHATUH, TaK U
MOHATHM, ABIAIOIUXCA CUCTEMHBIMU I OTJENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mme ecTeCTBEHHO-HAYyYHbIE MMOHATHS: HAyYHBIN (DAaKT, TUNOTE3a, 3aKOH, TEOPHs, aHATU3, CHHTE3,
Kiaccuukaiys, mepuoJUIHOCTb, HAOMIOACHUE, SKCIIEPUMEHT, MOICTUPOBAHUE, U3MEPEHUE, MOICIb,
SIBJICHHE, TAPHUKOBBIN A((DEKT, TEXHOIOTUsI, MAaTEPHUAIIBI.

dusnka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHUJ, HW30TONBI, PaAHMOAKTHBHOCTD,
MOJIEKYJIa, JICKTPUUECKHUU 3apsiji, TPOBOTHUKH, TTOJIYIIPOBOIHUKH, JUIICKTPUKH, OTOAIEMEHT, BEIIECTRBO,
Teno, 00BEM, arperaTHoe COCTOSTHHE BEIIEeCTBA, I'a3, PaCTBOP, PaCTBOPUMOCTh, KPUCTAUIMUECKasl PEIIETKa,
CIUIaBbl, (U3MYECKUE BEIWYWHBI, CIWHUIBI W3MEPEHHS, KOCMHYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3NIBI,
CounHite.

buonorus: ¢potocunTes, apixanue, 6uochepa, sxkocucTemMa, MUHEpaIbHbIE YI0OPEHUS, MUKPOAIIEMEHTHI,
MaKpO3JIEMEHTHI, MUTATEIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MuHEpabl, TOPHBIE MOPOIBI, MOJIE3HBIE UCKOMIAEMBbIE, TOTUIHBO,
BOJTHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATHI

N3yuenue xumuu B 8-9 Kilacce HANMpaBlIeHO HA JOCTHXKEHUE 00YJarOUMMHUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX Pe3yIbTaTOB OCBOCHUS y4EOHOTO IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE Pe3y/IbTaThl OCBOCHHS IPOTPaMMBbl OCHOBHOTO OOIIEro 0O0pa3oBaHUsl JOCTUTAIOTCS B XOJIE
O6y‘-IeHI/I$[ XUMHUHN B €IUHCTBEC yqe6HOﬁ U BOCIIUTATEILHOU JCATCIIBHOCTHU OpFaHI/I3aIII/II/I B COOTBCTCTBUU C
TpaaAuIIUMOHHBIMHU pOCCHfICKPIMH CONUOKYJIbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATBIMUA
B O6H.I€CTBC [paBHJIaMHi U HOpMaMU IMOBCACHHUA U CHOCO6CTByIOT mnmponeccaM CaMOIIO3HaHUA, CAMOPA3BUTHA
Y COIMATN3ALMN 00YJIarOIIUXCS.

JINYHOCTHBIE  pe3yNbTaThl  OTPaXKalOT  CPOPMUPOBAHHOCTb, B  TOM  4YHMCI€ B  YacTH:
IIaTprnoTHYeCcKOro BOCIMTAHUSA

1) IEHHOCTHOTO OTHOIIEHUS! K OTE€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U HAYYHOMY HACIIEIUIO,
MOHUMAaHMs 3HAYCHHUS XUMHUYECKOW HAyKH B JKM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJIETh
JIOCTOBEpHOM MH(pOpMaIen 0 MepeIOBhIX JOCTIKEHUSIX U OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XUMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHpa U 00IIECTBa;

I'paxxmaHckoro BOCMTaAHUS

2) MNpEACTaBJICHUA O COLOMWAJIBHBIX HOPMAaxX MW IpaBUIIaX MEKINYHOCTHBIX OTHOIIICHUM B KOJIJICKTUBE,
KOMMYHHMKaTHBHOM KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOH, y4eOHO-HCCIIe10BaTENbCKOM, TBOPUECKON U
IpYruX BUAAX AEATEIBHOCTH; TOTOBHOCTH K Pa3sHOOOpa3HONW COBMECTHOM AEATENBHOCTU INPH BBINOJIHEHUH
y4eOHBIX, TI03HABATENIBHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX KCIIEPUMEHTOB, CO3/1aHUU YUEOHBIX IPOEKTOB,
CTpEMJIEHHS K B3aMMOINOHMMAHUIO M B3aUMOIIOMOIIM B MPOLIECCE ITON ydeOHOH JesITeIbHOCTH; TOTOBHOCTU
OLIEHUBAaTh CBOE MOBEAECHUE U MOCTYNKH CBOMX TOBAPHIIEH C MO3MIIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMSI IOCIIEICTBHUI OCTYIIKOB;

HCHHOCTH HAYYHOr0o mMO3HAHUHA

3) MHPOBO33PCHUYCCKUX Hpe,I[CTaBJ'ICHI/Iﬁ O BEIIeCTBE M XUMHYECKOM p€aknun, COOTBETCTBYIOIIUX
COBPCMCHHOMY YPOBHIO PA3BHUTHUA HAYKH W COCTABJIAOINUX OCHOBY I IIOHUMAHUA CYHIHOCTH HaquOI;'I
KapTUHBI MHpa, HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3dKOHOMCPHOCTAX pPa3BUTHUSA IHPUPOIbI, B3aUMOCBA3AX
YCJIIOBCKA C HpHpOHHOI;'I CpC,I[Oﬁ, (6] poJi XHUMHNHN B IIO3HaAHUH I9THUX 3aKOHOM€pHOCTeI71;

4) IMMO3HABATCJIbHBIX MOTUBOB, HAIIPABJICHHBIX HA MOJTYYCHHUEC HOBBIX 3HAHHH 110 XHUMHH, HCO6XOI[I/IMBIX JUIA
00BACHEHHS Ha6JHOI[aeMBIX IIpoueccoB u HBJICHI/Iﬁ;

5) HOSH&B&TCHBHOﬁ, I/IH(l)OpMaHHOHHOﬁ M YUTATEIbCKOM KYyJIbTYpbl, B TOM YHUCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTBI C y‘le6HBIMI/I TCKCTaMU, cnpaBquoﬁ HHTepaTypOﬁ, JOCTYIIHBIMHU TCXHUYCCKUMHU
cpeacrBaMu I/IH(I)OpMaI_[I/IOHHI)IX TCXHOHOFHﬁ;

6) HHTEpECa K O6y‘IeHI/IIO n IIO3HAHMIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH M CIOCOOHOCTH K
caMoo6pa30BaHmo, HpO@KTHOfI U HCCIeA0BaTEIbCKON ACATCIIBHOCTH, K OCO3HAHHOMY BBI60py
HaIIpaBJICHHOCTU U YPOBH 06yquI/1${ B ,Z[aJ'ILHefII.HeM;

®opMHUPOBaHUS KYJIbTYPbI 310pOBbS

7) OCO3HaHUd NCHHOCTH XU3HU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 3I0POBLIO, YCTAHOBKH Ha
3HOpOBLII>i 06pa3 JKHN3HH, OCO3HaHHA MOCIEACTBUI U HCIIPUATHA BPCAHBIX HNPHUBBIUCK (yr[OTpe6J'ICHI/I${
AJIKOT'OJIsI, HAPKOTHUKOB, I(prHI/IH), HCO6XO,Z[I/IMOCTI/I CO6J'IIO,[[CHI/I${ IMpaBHJI 0e30MmacHOCTH npu O6paH_ICHI/II/I C
XUMHWYCCKNMHU BCIICCTBAMH B 6BITy n peanLHoﬁ KU3HU,



Tpynosoro BOCIIUTAHUA
8) mHTEepeca K MPaKTUYECKOMY U3YUEHUIO Mpodeccril U Tpyia pa3InyHOTO POJia, YBAXKEHHUE K TPYLY H



pe3yiabTaTtaM TpyJIOBOH AEATEIBHOCTH, B TOM YHCIIe HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUHN TI0 XUMUH,
OCO3HAHHOTO BbIOOpA WHIAMBHIYAIbHON TPAaeKTOPUHM MPOJOIDKEHHS OOpa30BaHHUS C yYETOM JHMYHOCTHBIX
MHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH; YCHEUIHOU
npoecCHOHANBPHON JIETETPHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHMH; TOTOBHOCTH aJalTHPOBATHCS B
npodeccHoHaIbHO cpere;

JKOJIOTHYECKOr0 BOCIIMTAHUSA

9) 3KOJOrMYecKH 11eJ1eCO00pa3HOro OTHOLIEHUS K MPUPOJE KaK UCTOYHHUKY >KU3HM Ha 3eMiie, OCHOBE €&
CYLIECTBOBaHMS, IMOHMMAHMsI LEHHOCTU 370pOBOro M 0Oe3omacHOro oOpas3a >KU3HHU, OTBETCTBEHHOI'O
OTHOIIEHHS K COOCTBEHHOMY (PU3MUYECKOMY M MICUXHUYECKOMY 3/I0pPOBBIO, OCO3HAHMS IIEHHOCTH COOIOICHUS
npaBuiI 0€30IaCHOTO TIOBEACHUS NPU padoTe ¢ BEMIECTBAMH, a TAKXKE B CHTYAIUSIX, YTPOKAIOIIUX 3I0POBBIO
" KU3HU JIOJIEH;

10) cnocoOHOCTH MPUMEHSATH 3HAHUS, TOJIyYaeMble MTPU U3YUEHUHN XUMUH, JJIs PELIeHUs 3a7a4, CBA3aHHbIX
C OKpYXawlled NOPUPOJHOW CpPEeAOW, TOBBINIEHUS YPOBHS 3KOJOTMYECKOM KYJIbTYPbl, OCO3HAHMS
IJ100aJIbHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIeM U MyTel X pelieHus HOCPeICTBOM METOA0B XuMuK; 11)
9KOJIOTHYECKOIO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS MM B IIO3HABATEJIBHOM, KOMMYHUKATUBHON W

COLIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATDBI

B cocraBe MCTAIMMPECAMETHBIX PE3YJIbTAaTOB BBIJACIIAOT 3HAUYUMBIC [JId CbOpMI/IpOBaHI/ISI MHPOBO33PCHUA
oOlieHay4Hble TOHATHS (3aKOH, TEOpUs, IPUHIIMII, TUIIOTE3a, PaKT, CUCTEMA, MPOIIecC, SKCIIEPUMEHT U Ap.),
KOTOPBIE HCIIOJIL3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX MpEeIMEeTaxX M IMO3BOJISIOT HAa OCHOBE 3HAHWHA W3
ATHX TPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHOW HAYYHOW KapTHHE MUpA, M YHHUBEPCAJIbHBIE
y4ueOHbIe JeWCTBUS (IMO3HABATENIbHBIC, KOMMYHHMKATHUBHBIC, PETYJISITUBHBIE), KOTOpPHIE OOCCIICUNBAIOT
dbopMHUpOBaHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY IUIAHMPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
JeSTEITbHOCTH.

MeTaHpeHMeTHHC PE3YyIbTAaTbl OCBOCHUA 06p330BaTeJ'H:>HOI7I IIporpaMMmsal 10 XUMHUHU OTPAXAKOT OBJIaJACHUC
YHHUBEPCAJIbHBIMHU IIO3HABATCIIbHBIMU ﬂeﬁCTBHﬂMH, B TOM 4YHMCJIC:

Ba3oBbLIMH JIOTHYECKHMMH JeHCTBUAMH

1) yMeHHeM HCI0JIb30BaTh MPUEMBI JIOTMUYECKOTO MBIIIJICHUS MPU OCBOEHUHU 3HAHUM: PaCKpPBIBaTh CMbICI
XUMHYECKUX TOHSATUM (BBLACTATh WX XapaKTepHBbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYrUMHU
MOHATHSIMH ), UCIIOJIb30BATh MOHATHUS I OOBSICHEHUS OTACIbHBIX (DAKTOB U SIBJICHUIA; BRIOUPATh OCHOBAHUS
U KpUTEPUHU JUTS KIacCU(PHUKAIIMN XUMUYECKUX BEIIECTB U XUMHUECKUX PEaKlUii; yCTaHABIMBATh MPUIMHHO-
CIIICTBEHHBIE CBSI3U MEXAYy OOBEKTAMU H3YUEHHUS, CTPOHUTH JIOTUYECKHE DPACCYKICHHs (HMHIYKTHUBHBIE,
JIeTyKTUBHBIE, 1o aHaJIOTUN); JieNath BBIBO/IbI u 3aKITIOUCHUS;

2) yMeHHMEeM IMPUMEHITh B TMPOLECCe TMO3HAHUA TOHATHS (IpeaIMEeTHble U MeTalpeIMEeTHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIENN, UCTIOIh3yeMbIe B XUMUHU, IPE0OPA30BBIBATh HTUPOKO MPUMEHSIEMbIC B
XUMHH MOJENbHBIE MPEJICTaBICHUS — XUMHUYECKUN 3HAK (CHMBOJ DIIEMEHTA), XUMHUeckas ¢opMmyna u
ypaBHEHUE XHUMHYECKOW peakluu — TpU pElIeHUH Yy4eOHO-MO3HABATENbHBIX 3a7ad; C Y4E€TOM STHX
MOJENBHBIX TMPEACTABICHUI BBIABIAT, M XapaKTEpPU30BaTh CYIIECTBEHHBbIC NPHU3HAKU HM3y4aeMbIX
00BEKTOB— XMMHUYECKHX BEIIECTB M XUMUYECKUX PEAKIINi; BBISBIATH OOIIHE 3aKOHOMEPHOCTH, IIPUYUHHO -
CJIE/ICTBEHHBIE CBSI3M M MPOTHBOPEUUSI B M3Y4aeMbIX MpPOLIECCAX U SIBICHUSX; MpeajgaraTb KpUTEPUU IS
BBISIBIICHHS ITUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHi; CAMOCTOSTENILHO BBIOUPATH CIIOCOO pelieHus yaeOHOo
3amaud  (CpaBHUBATh HECKOJIHKO BapHAHTOB pEIIEHHUs, BHIOMpaTh Hamboee MOAXOAAIIMNA ¢ Yy4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUEB);

Ba3oBbIMH HccIe0BATEIbCKHIMH AeHCTBUAMU



3) YMCHHUEM HCHOJIB30BAaTh IMOCTABJICHHBIC BOIIPOCBHI B KAaYCCTBC HMHCTPYMCHTA IIO3HAHHUSA, a4 TAKKC B
Ka4y€CTBC OCHOBBI AJIA q)OpMI/IpOBaHI/IH THUINOTE3LI IO IMPOBCPKEC NMPAaBUJIIbHOCTU BBICKA3bIBACMBIX CY)KI[GHI/II;'I;

4) mproOpeTeHne OIbITA 0 MIAHUPOBAHUIO, OPTaHU3AIMU U IPOBEACHUIO YICHUYECKUX IKCIIEPUMEHTOB!
yMeHHUE HaOII0AaTh 32 X0JIOM IPOIIecca, CAaMOCTOSATEIBHO IIPOrHO3UPOBATH €r0 pe3yabTaT, (OPMYINpOBAaTh
0606H_ICHI/ISI U BBIBOABI IIO pPE3yjibTaTaM HpOBe[[éHHOI‘O OIlbITa, HCCJICOOBaHUsA, COCTaBJIATH OTU4ET O
poJieaHHO} paboTe;

Padoroii ¢ nndopmanmei

5) yMeHHeM BBIOMpATh, aHATM3UPOBATh U MHTEPIIPETUPOBATH HH(POPMALIMIO PA3IUYHBIX BHJIOB U GOpPM
MIPE/ICTaBICHMS, MOIYYaeMYI0 U3 pa3HbIX MCTOYHHKOB (HAY4HO-IOMYJISIpHAs JUTEpaTypa XUMHUYECKOIO
COJIep’KaHus, CIIpaBOYHbIE TO0CcOOUs, pecypchl VIHTepHEeTa); KpUTUUECKU OLIEHUBATh NPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO nH(popMaLIo;

6) yMeHHEM MpPHUMEHSTh pa3jINMYHbIe METOJAbl M 3alpochl NpU MOUCKE U OTOOpe HHGpOpMaLUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX Ui BBIMOJIHEHHs y4eOHBIX M MO3HABATEIbHBIX 3ajau OIpe-
NeNEHHOTO TUIIA; MPUOOPETEHUE OIBITa B 00JaCTH MCIOIb30BaHUS MHPOPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, OBJIQJICHUE KYyJIbTYpOHl aKTUBHOTO HCIOJb30BaHUS pPA3JIMYHbIX TIOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (hOpMYy MpeicTaBiieHUuss HMHGOPMalUu W WIUTIOCTPUPOBATH
pelaeMble 3aayd  HECIOXHBIMH CXeMaMH, JAuarpaMMmamH, ApYyruMu ¢opmMamMu Trpa@uKkd U HX
KOMOHWHAIUSAMU,

7) yMeHHEM UCIOJIb30BaTh U aHAJTM3UPOBATh B Ipolecce yIeOHOM U HCCIeI0BaTENbCKON NEATEeTbHOCTH
nH(MOPMALIMI0O O BIMSHUM MPOMBIIIJIEHHOCTH, CEJIbCKOTO XO34HMCTBA W TpPaHCIOpPTAa Ha COCTOSIHUE
OKpYKarolel NpUpOTHOU CPEIbI;

YHnBepca.Hbean KOMMYHUKATUBHBIMUA JeicTBUIAM

8) ymeHnueM 3amaBaTh BOTPOCH (B XOJI€ IWAJOTa W/WJIM IUCKYCCHUU) MO CYIIECTBY OOCYKIaeMOM TEMBI,
dbopMynmHpOBaTh  CBOM  TPEMJIOKCHHS  OTHOCHTEIBHO  BBIOJIHEHHS  TNPEMIOKCHHOW  3a/auu;

9) mnpuoOpereHUE ONbITA MPE3CHTAUN PE3yJbTATOB BBHIMOJIHEHUS XHUMHUYECKOTO HSKCIEPUMEHTA
(JtabopaTopHOTO OIIbITa, JTAOOPATOPHON PAOOTHI MO MCCIICIOBAHHUIO CBOMCTB BEIIECTB, YICOHOTO MPOEKTA);

10) 3amHTEpPECOBAaHHOCTh B COBMECTHOH CO CBEPCTHHKAMH II03HABATEILHOW W WCCIIEIOBATEIBCKOU
JESTETBHOCTH TIPH PEIICHUH BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4éTa OOIIMX WHTEPECOB M COTIIACOBAHUS
NO3UIHA (00CYXKIeHUsI, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBI», KOOPAWHAIMS COBMECTHBIX JCHCTBHIA,
OTIpEICIICHUE KPUTEPHUEB TI0 OIIEHKE KAaueCTBa BBITIOJIHEHHOW PaboOThI U 1Ip.);

YHHBepcaJILHLIMI/I PEryJsaTuBHbIMHA IIEfICTBHﬂMH

11) YMCEHUEM CAMOCTOSATCIIBHO OHNPCACTIATh LCJIN HCATCIbHOCTH, IUIAHUPOBATH, OCYLICCTBIIATH,
KOHTpPOJIMPOBATL U IIPH H606X0,Z[I/IMOCTI/I KOPPCKTUPOBATh CBOKO ACATCIBHOCTD, BBI6I/IpaTL Hauboee
3(1)(1)6KTI/IBHI>IC CITOCOOBI peuIicHus y‘le6HBIX 1 MO3HaBAaTCJIbHBIX 3aJda4d, CaMOCTOATCIBbHO COCTaBIATH HWIIH
KOPPEKTUPOBATH HpeI[JIO)KeHHHﬁ AJIroOpuTM JIeNCcTBUI IIpHU BBIIIOJIHCHHUU 3aJlaHuM C y‘IéTOM NOJIYyHYCHUA
HOBBIX 3HAHUH 00 HN3y4acMbIX 00BbEeKTaX — BCIICCTBAX U PCAKIUAX; OCHUBATL COOTBETCTBUC IOJIYYCHHOT'O
pe3yibTara 3asBJICHHOM CIIn,

12) YMCEHUEM HUCIIOJIB30BATh U AHAJIM3UPOBATH KOHTCKCTBI, TPCAJIaracMbIC B YCIIOBUH 3aJIlaHuM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe MNPECAMCTHBIX PE3YJILTATOB IO OCBOCHUIO 00513aTEIHLHOTO COJACPpIKaHUA, YCTAHOBJIICHHOTO JIaHHO
HpHMCpHOﬁ pa60qe171 HpOFpaMMOﬁ, BBIACTIAKOT. OCBOCHHBIC O6y‘{aIOH_II/IMI/IC}I HAay4YHBIC 3HAaHHWA, YMCHUSA U
CITIOCOOBI HeﬁCTBHﬁ, CHCI_II/I(I)I/I‘{CCKI/IC JJIA HpCﬂMCTHOﬁ obOiactu «XI/IMI/ISI», BUABI OCATCIABHOCTH II10



MOJIyYEHUIO HOBOT'O 3HAHUS, €r0 HHTEPIIPETALIUH, TPE0OPa30BAHUIO U IPUMEHEHHIO B PA3IMUHBIX YUEOHBIX U
HOBBIX CUTYyalUsX.



[IpenmeTHbIe pe3ysIbTaThl OTPAKAIOT CPOPMUPOBAHHOCTH Y 0OYUAIOMIMXCS CIACTYIONUX YMEHUI:

8 KJIACC

1) packpvieamsv cmbici OCHOBHBIX XUMUUYECKUX MOHATUN: aTOM, MOJIEKYJIA, XUMUYECKUN 3JIEMEHT, IPOCTOE
BEILIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJIHASA), BaJEHTHOCTb, OTHOCUTEIbHAsS
aTOMHasi W MOJIEKYJIsIpHasT Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0JIs
XAMHYECKOTO DJJIEMEHTAa B COCAWHCHHH, MOJSPHBIH OO0BEM, OKCHJA, KHCIOTa, OCHOBaHHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTEIICHh OKHCICHUS, XUMUYECKash Peakius, KIacCU(UKANUS PEaKIWii: peakiuu
COCIMHECHUS, PEAKIUU PA3JIOKEHUS, PEAKIMH 3aMEIICHUs, PEaKIMu OOMEHa, AK30- U JHJOTCPMUUYECKHE
peakuuu; TerioBoi 3(dEKT peakuuu; siApo aTroMa, SICKTPOHHBIA CIION aroMma, aTOMHasi OpOUTallb, PaanycC
aToMa, XUMUYECKasi CBSI3b, MOJISIPHASI U HETOJsIipHAasl KOBAJICHTHAs! CBSA3b, MOHHAS CBS3b, HOH, KATUOH, aHHOH,
pacTBop, MaccoBas JIOJIST BEIllECTBA (porieHTHAS KOHIICHTPAIs) B pacTBope;

2) unnrocmpuposams B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUN (CM. T. 1) U IPUMEHSTh 3T TOHITHS
npu OTIMCAaHUU BEIIECTB u ux MIpEBpaICHHI;

3) ucnoavzosams XUMHUUYECKYIO CUMBOJIUKY JUIsI COCTaBIIeHUsT (JOPMYIT BEIIECTB M YPABHEHUN XUMUYECKUX
peaKuuii;

4)  ompedensimb BAJICHTHOCTh ATOMOB DJEMEHTOB B OWHAPHBIX COCIWHEHHUSAX; CTETNCHb OKHCICHUS
2JIEMEHTOB B OMHAPHBIX COCTUHECHUSX; TIPUHAIICKHOCTh BEIIECTB K ONPEICIEHHOMY KJIACCY COSAMHEHUN 10
dbopmynam; BHJ XUMHUYECKOW CBs3W (KOBaJIGHTHAs ¢ MOHHAs) B HEOPTaHUYECKHX COCTUHEHUSX;

5) packpvisams cmuicn llepuogmdeckoro 3akoHa [I. M. MenneneeBa: neMOHCTpUPOBATH MOHHUMAaHUE
MEePUOJINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKMX DJJIEMEHTOB OT HX MoJjoxkeHuss B Ilepuommueckoit
CUCTEME; 3aKOHOB COXPAHEHUs MAaCChl BEIIECTB, MOCTOSIHCTBA COCTAaBA, ATOMHO-MOJIEKYJSIPHOTO Y4YEHHS,
3aK0OHa ABOTraJpo; OINHUCHIBATh M XapaKTepu3oBaTh TaOmuuHyio Qopmy Ilepuoanueckoil CHCTEMBI
XMUMHYECKUX JIEMEHTOB: pa3inyarh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u «mmoboynas noarpynna (b-
rpynmna)», Majble W OOJIBIINE TEPHOJbI; COOTHOCUTH OOO3HAYEHHUs, KOTOpPhIE HMMEIOTCS B TaOJHUIIe
«Ilepnoanyeckast cucteMa xuMudeckux anemMeHToB J[. M. MenneneeBay ¢ 4MCIOBBIMH XapaKTEPUCTHKAMH
CTpPOEHHUS aTOMOB XHUMHUYECKHMX OJJEMEHTOB (cocTaB M 3apsii sijapa, oOliee YHCIO BIIEKTPOHOB H
pacnpeneneHue ux o AJIEKTPOHHBIM CIIOSIM);

6) xnaccuguyuposamv XUMUYECKUE DSJIEMEHTHI; HEOPraHWYECKUE BEIIECTBA; XMUMUYECKUE peakiuu (1o
4yuclly M COCTaBy  YYacTBYIOUIMX B pPEaKIMM  BEIIECTB, IO  TEIWIOBOMY  3(PdexTy);

7)  xapakmepuzosamv (onucviéams) OOIIME XWMHUYECKHE CBOICTBA BEIIECTB pPAa3IMYHBIX KJIAcCOB,
MOATBEPIK/1asi OMHUCAHUE MPUMEPAMU MOJIEKYJSPHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMHYECKUX PEaKLUid;

8) nmpocHozuposamsv CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX KAue€CTBEHHOT'O COCTaBa; BO3MOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MpeBpalieHu i B pa3IMYHbIX YCIIOBHUSIX;

9)  ewblyucnAML OTHOCUTEIBHYH) MOJEKYJSPHYHO U MOJSPHYIO Macchl BELIECTB; MAacCCOBYIO JIOJIIO
XMUMHUYECKOTO 3JIeMeHTa 1Mo (opMylie COEAWHEHHUS; MAacCOBYIO JIOJIO BEUIECTBA B PacTBOpE; MPOBOIUTH

paCIIéTBI 110 YPaBHCHHIO XUMHYECKOMN pPCaKkuunm;
10) npumenAntb OCHOBHBIC OIICpallun MBICIUTEILHON OEATEIbHOCTH — aHajlu3 M CHUHTC3, CpPaBHCHUC,
O606H_ICHI/IC, CHUCTEMATU3aluIo, KJ'IaCCI/I(l)I/IKaI_II/IIO, BBIABJICHHUC TIPUYHUHHO-CIICACTBCHHBIX CBsA3E€H — g

U3Y4YEHHs CBOMCTB BEUIECTB M XUMHUYECKMX pEaKLUUH; €CTECTBEHHO-HAy4YHbIE METOJIbl IO3HAHUA —
HabmroieHue, U3MEpEHHUE, MOJIEJTUPOBAHUE, 9KCIEPUMEHT (peanbHBIN u MBICJIEHHBIN);
11) cnedosams mpaBuIaM MOJIb30BaHUS XMMUYECKOH MOCYIOHM U 1ab0opaTOpHBIM 000PYIOBAaHUEM, a TAKXKe
IpaBUIaM OOpaIlleHUs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIHMSMM IO BBIIOJIHEHHUIO J1aOOPaTOPHBIX
XUMUYECKUX OTBITOB I0 TOJYYEHHUI0 U COOMPaHUIO Ta3000pa3HBIX BEIIECTB (BOJOpOJa M KHUCIOPOJA),
IIPUTOTOBJIEHUIO PAacTBOPOB C ONPENEIEHHON MacCOBOM J0JIEH pacTBOPEHHOIO BEIECTBA; IUIAHUPOBATh U
IIPOBOJUTH XUMUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEH U KUCIIOT € TIOMOIIBIO



WHUKATOPOB (J1akMyc, (heHodraner, METUIOPaHK U JIp. ).

9 KJIACC

1) packpvieame cmbici OCHOBHBIX XMMHYECKUX MOHATUN: XUMHUECKUN AJIEMEHT, aTOM, MOJIEKYyJa, UOH,
KAaTHOH, aHUOH, ITPOCTOE BELIECTBO, CJIOKHOE BELECTBO, BAJIECHTHOCTh, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHD
OKHCIICHHsSI, XUMHUECKasi PEaKIHs, XUMHUYECKas CBA3b, TEIUIOBOM AS(PQEKT peakuuu, MOJb, MOJSPHBIHA
00BEM, pacTBOP; SJIEKTPOJHUTHI, HEUIEKTPOJIUTHI, AEKTPOJIUTUYECKAs TUCCOIHMALNS, PEAKIUH HOHHOTO
oOMeHa, KaTaau3aTop, XMMHUYECKOE paBHOBecHE, OOpaTMMble M HEOOpaTHMBIC PEAKIUH, OKHCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH, OKUCIUTEh, BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIMS,
aM(pOTEpPHOCTh, XUMHUYECKasi CBSA3b (KOBAJICHTHAs, MOHHAs, METAJUTMYECKas), KpUCTAJUIMYECKas peméTka,
KOppO3Us METAJJIOB, CIUIABBI; CKOPOCTh XMMHUYECKOW PEAKIMH, MPENEIbHO JONyCTUMAas KOHLEHTpalus
(ITAK) BEIIIECTBA;

2) unmocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX HOHATHH (CM. 1. 1) ¥ IPUMEHSTH 3TH MOHATUS

MIPY OTIMCAaHUH BEIIECTB U UX MPEBPAIIECHU;\

3)  ucnonvzoeamv XUMHUYECKYIO CHUMBOJIMKY JJIi COCTaBleHUs (QOpMyNl BELIECTB M ypaBHEHUH
XUMHYECKUX peakuunii;

4) onpeodensamp BaIEHTHOCTb U CTENEHb OKUCIICHUS XUMUYECKHX 3JIEMEHTOB B COEAMHEHUSAX PA3IUYHOTO
COCTaBa; MPUHAJICKHOCTh BELIECTB K OINpENeNEHHOMY KIIacCy COEIUHEHHH 1o ¢opmyiaMm; BHJ
XUMUYECKOHN CBsI3U (KOBaJeHTHAsl, MOHHAS, METAUTMYECKAsl) B HEOPTAHUUECKUX COCAMHEHUSX; 3apsij HOHA
M0 XUMHUYECKOW QopMysie; XapakTep cpelbl B BOJHBIX PACTBOPAX HEOPraHMUECKUX COCIWHEHUMN, THII
KpUCTAIITNYECKON peméTku KOHKPETHOTO BEIIECTBA;

5) packpvisame cmoica Tepuonmyeckoro 3akoHa J[. . MenzeneeBa u 1eMOHCTPUPOBATh €r0 IOHUMAaHUE:
OMHCHIBATh U XapakTepus3oBaTh TabmuuHyo QGopmy [lepuoauueckoil cucTeMbl XUMUYECKHX 3JIE€MEHTOB:
pasnuuaTh MOHATHS «TJIaBHas moArpymma (A-rpynma)» u «mnobouHas moarpynma (b-rpynma)y», manbie u
0oJbIIME TEPHOIbl; COOTHOCHTH O0O3HA4YEHMs, KOTOpble HMEIOTCS B MEpPHOAUYECKON Tabmuie, ¢
YHUCIIOBBIMHM XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsj siapa, odiiee
YHCIIO AJIEKTPOHOB U PACHpPEENICHNE UX IO 3JEKTPOHHBIM CIIOSIM); OOBSICHATH OOIIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB 3JIEMEHTOB M MX COCIMHEHUH B IMpelienax MajblX MEpPHOJO0B U TJIABHBIX MOATPYII C
y4€TOM CTPOCHHS UX aTOMOB;

6) maccuqu;upoeamb XUMHUYECKHUE DJJICMCHTBI, HCOPraHNMYCCKUEC BCHICCTBA, XMMHYCCKHUEC PCaKIHUH (HO
YUCIY U COCTAaBYy Y4YACTBYIOIIUMX B PCaKIMU BCHICCTB, IO TCIJIOBOMY 3(1)(1)6KTy, M0 M3MCHEHHUIO CTEICHEH
OKHUCJICHUA XUMHYCCKHUX BHGMGHTOB);

7) xapaxmepuszoeams (OMHUCHIBATH) OOImME M creuuUUeckue XUMHUYECKHE CBOMCTBA MPOCTHIX U
CIIOHBIX BEIIECTB, MOJATBEP)KJIas OMNHCAHUE MPUMEpPaMU MOJEKYISIPHBIX M HMOHHBIX YypaBHEHUH
COOTBETCTBYIOIINX XUMHYECKUX peaxiuit;

8) cocmaénamb ypaBHEHMsI DJIEKTPOIUTHYECKON IUCCOLMALMN KUCIOT, IIEJIOYEH M COJIEH; MOJIHBIE U
COKpAIll€HHBbIE ypaBHEHMsI PpEaKUUil HOHHOTO OOMEHa; YpaBHEHMsI peakuuil, MOATBEPXKIArOIUX
CYLIECTBOBaHHE TE€HETUYECKOU CBA3U MEXIy BEILLECTBAMU pa3IMYHbIX KJIaCCOB;

9) packpvieamv cywHocmb OKUCINTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI MOCPEACTBOM COCTABIICHUS
ANIEKTPOHHOTO OajaHca 3TUX PEAKIIN;

10) npocHo3upoeantb CBOICTBa BEIIECTB B 3aBHCHMOCTH OT HUX CTPOCHUA; BO3MOXHOCTH HNPOTCKAHUSA
XUMHWYCCKUX HpeBpaH_ICHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX;



11) ewbluucaams OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MAacChl BEILECTB; MAacCOBYIO JIOJIO
XMMUYECKOTO 3JIeMEHTa MO0 (GopMysie COCIMHEHMS; MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpPE; MPOBOAUTH
Pacy€ThI 10 YPABHEHUIO XUMUYECKON PEAKIINY;

12) cnedosams mpaBuiIaM TMOJB30BAHUS XUMHYECKON MOCYHOH M JabOpaTopHBIM 000pYJAOBaHHEM, a
TAKXXC IIpaBUJIaM 06pameHI/151 C BCIICCTBAMHU B COOTBCTCTBHMU C HHCTPYKHUSAMHU 110 BBIIIOJIHCHUIO
71a00paTOPHBIX XMUMUYECKUX OMBITOB IO TMOJYYCHHIO U COOMPAHHIO Tra3000pa3HBIX BELIECTB (aMMMaKa U
YIJIEKHCIIOTO ra3a);

13) nposodums peakuuu, NOJATBEPKJIAIOIINE KAUECTBEHHBI COCTaB PA3IMYHBIX BEILECTB: PAcIO3HABATh
OTIBITHBIM ITyTEM XJIOPUI-, OpOMHUI-, MOH -, KapOoHAT-, hocdar-, cunmkar-, cyabdar-, THAPOKCHI-HOHBI,

KaTUOHBI aMMOHUSA U HOHBI U3YYCHHBIX MCTAJIJIOB, IPUCYTCTBYIOIIMEC B BOJHBIX PACTBOPAX HCOPraHMICCKHUX

BCIIECTB;
14) npumensms OCHOBHBIE OTIEPAIIMU MBICIUTEIBHON NEATEIPHOCTH — aHAIM3 U CHUHTE3, CPAaBHEHUE,
000011IeHIEe, CUCTEMATU3AINIO, BBISIBJICHUE MPUYMHHO-CIICJCTBEHHBIX CBSI3€d — JIJI1 M3yYEHHUS CBOWCTB

BEIICCTB U XUMHUYCCKUX peaKHHﬁ; C€CTCCTBCHHO-HAYUYHBIC MCTO/bI ITIO3HAHUA — H&6J’II—OIL€HI/I€, HN3MCPCHUC,

MOJIETUPOBAHUE, SKCTIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

Ne
n/n

HanmenoBaHue pa3ieioB 1 TeM NpOorpaMMbl

KoanvecTBO 9acon

BCErO

KOHTPOJIbHbIE
paboTbl

NpaKTHYeCKHe
pabdoTbl

DiexkTpoHHBIEe (HH(PPOBBIe) 00pa3oBaTebHbIE
pecypcbl

Paspen 1. [lepBoHavyaabHbIe XHMHYECKHE TIOHSATHS

1.1.

XuMust — BakHasi 00J1aCTh eCTECTBO3ZHAHUS H npakTuqecxoﬁ JACATCJIbHOCTH Y€JI0BEKA

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

BemecTna
W XHMHYeCKHE PeaKIHu

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

Hroro no pazneny

23

Paszen 2. BaxHeiimmue npeacTaBUTE/IM HEOPraHHYECKUX BeleCTB

2.1.

Bosnyx. Kuciopon. IonsiTie 06 okenmax

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

2.2.

Bonopoa.
IToHsiTHE 0 KHCJIOTAX H COJISAX

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/

https://1sept.ru/

https://iu.ru/video-lessons http://www.periodictable.ru/

2.3.

KosinyecTBeHHbIE OTHOIIEHUS] B XUMUH

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

2.4.

Bona. Pactopsl. [lonsiTHe 00 ocHOBaHUSAX

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

2.5.

OCHOBHBIE KJIACChI HEOPraHUYECKHX
COeAMHEHM i

11

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons




Hroro no pazaeny | 28 |
Paszpen 3. [lepnoanyeckwuii 3akon u Ilepuoanyeckas cucreMa xXuMHueckux 3aementoB JI. . Mennaeneena.
Ctpoenne aToMoB. XuMHuecKas CBsi3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE PeaKHI
3.1. | Nlepnonuueckuii 3axoun u [lepnogmueckan cucrema xumuuecknx daementos JI. . Mengeaeesa. CTpoenue 6 0 0 https://resh.edu.ru/
aToma http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons
3.2. | Xumnyeckas cBsi3b. OKHCIHTEbHO-BOCCTAHOBHTEIbHBIE PeaKIHH 6 1 0 https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons
HUroro mo pasueny: 12
PesepBHoe Bpems 5
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 4 6
9 KJIACC
Ne | HaumeHoBaHue pa3jesioB H TeM NPOrpaMMbl KoanvecTBo yacos DJeKTPOHHBbIE (HHPOBbIe) 00pa3oBaTe/IbHbIE pecypehl
n/n
BCEro | KOHTPOJIbHBIE PA0OTHI | MPaKTHYecKHe PaboThl
Pa3nen 1. BemecTBo M XUMHYECKHe peaKkIHH
1.1. | IloBTOpeHue u yriaydsieHue 3HAHHI OCHOBHBIX pa3jeoB Kypca 8 Kiacca 5 0 0 https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons
1.2. | OcHOBHbBIE 32aKOHOMEPHOCTH XUMHYECKHX pPeaKiuit 5 0 1 https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons
1.3. | QmexTponuTHYeCKasi AUCCOUHAN U, XHMHYeCKHe PeaKIlHi B PacTBOPax 8 1 1 https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons
Hroro mo paspeny 18

Pasngen 2. HemeTauibl M X COeIHHEHH S




2.1.

O0mas XxapakTepHCTUKA XUMHYECKHX 3j1eMeHTOB VIIA-rpynnbl. I'anorenst

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

2.2.

O0mas XxapakTepHCTUKA XUMHYECKHX 371eMeHTOB VIA-rpynnbl. Cepa u eé coeqnHeHHs

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

2.3.

O0mas XapakTepHCTUKA XUMHYECKHX 3/1eMeHTOB VA-rpynnsl. A30T, Gpocdop 1 UX coeHHEHUS

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

2.4.

O0mas xapaKTepHCTHKA XMMHUYECKHX djieMeHToB IVA-rpynmel.
Yriepoa v KpeMHHI U MX COeIHHEHHS

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

Hroro mo pasaeny

28

Paznen 3. MeTasibl M UX cOeTHHEHHSI

3.1.

OO0uue cBOWCTBA METAJJIOB

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

3.2.

Bakneiimue MeTaJJIbl H HX COeUHEHU S

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

Hroro mo paszpeny:

Pa3znen 4. XuMus u okpy:karomas cpeia

4.1.

BemectBa u MaTepHAJIbI B }KU3HHU Y€J0BEKa

https://resh.edu.ru/

http:/alhimik.ru

https://hij.ru/

http://c-books.narod.ru/ https://1sept.ru/
https://iu.ru/video-lessons

Hroro 1o pasznemny:

PesepHOe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

68







IHOYPOYHOE INTAHUPOBAHHUE

8 KVIACC
Ne | Tema ypoka KosunyecTBo yacos Buapsi,
n/n (popmbI
BCEr'0 | KOHTPOJIbHBIE | IPAKTHYECKHE
KOHTPOJIf
padoTsbI padoThbI

1. |IIpeamer xumuu. BemiectBa u ux 1 0 0 Ycrublii
CBOICTBA. OITpOC;

2. | Meto bl MO3HAHUS B XUMUHU 1 0 0 [TucemeHnHbIH

KOHTPOJIb;

3. |TIpaktuueckas pabora 1. [Tpuémsr 1 0 1 [TpaxkTrueckas
6e3o0macHo# paboThl ¢ 000pyIOBaHUEM U paborTa;
BemectBamMu. CTpOCHUE TIIAMEHH.

4. |Ywuctble BelIeCTBA U CMECH 1 0 0 VYcrHblit

0TIpOC;

5. |TIpaktuueckas pabora 2. OurcTka 1 0 1 [TpakTrueckas
3arpsi3HEHHON TOBApEHHOW COJIN. paborTa;

6. | dusnuecKre U XUMUYCCKHE SBICHUSL. 1 0 0 YcTHbil
XUMHUYECKUE PEAKIINH. OIIpOC;

7. | ATOMBI, MOJIEKYJIbI U HOHBI 1 0 0 VYcrHblid

0TIpOC;

8. |BemmecTtBa MOJICKYJISIPHOTO H 1 0 0 [T1uceMeHHbII
HEMOJIEKYJISIPHOTO CTPOCHHUS KOHTPOJIb;

9. |IIpocTble U ClOXKHBIE BEIIECTBA 1 0 0 YcrHblid

0TIpOC;

10. | Xumuueckue 31eMeHThI 1 0 0 YcTHbII

0TIpOC;

11. | OtHOCHUTENBHAS aTOMHAsE Macca 1 0 0 TecTtupoBanue;
XUMHUYECKUX DJIEMEHTOB.

12. | 3HaKu XUMHYECKUX JIEMEHTOB. 1 0 0 [InceMeHnHbI

KOHTpO!JIb;

13. | 3aKOH TMOCTOSTHCTBA COCTaBa BELIECTB. 1 0 0 YcTHbIN

0IIpOC;

14. | Xumuueckue hopmysabl. OTHOCUTEIbHAS 1 0 0 YcerHbii
MOJIEKYJIIpHas Macca. 0IIpOC;

15. | Beraucnenue no xumuueckuM gopmymnam. | 1 0 0 Vel

MaccoBas 1015 dJIeMeHTa B COE JUHEHHH.

OTIpOC;




16. | BaJleHTHOCTh XUMHUYECKHUX DJICMEHTOB. Ycerubiid
Onpenenenne BaJEHTHOCTH 3JIEMEHTOB 110 0IIpOC;
(dbopMysiaM UX COCTMHEHUH.

17. | CocTaBneHne XMMUYECKUX (POPMYJI 11O YcerHbii
BAJICHTHOCTH 0IIpOC;

18. | ATOMHO- MOJIEKYJIIpHOE yYEHUE YcrHbiit

0IIpOC;

19. | 3akoH coxpaHEHHs MacChl BEIIECTB YerHbii

0IIpOC;

20. | XumMu4ecKkue ypaBHEHUS YcrHbiit

0IIpOC;

21. | Tunmsl XUMUYECKUX YpaBHEHUU YcrHbiit

0IpoC;

22. | O60011IeHIE ¥ TIOBTOPEHHE TI0 TEME: VYcrHblit
"IlepBoHavanbHbIE XUMUYECKUE MOHITUSA" OIIpOC;

23. | KontposbHas pabora 1 mo teme: KonTpoasHas
"IlepBoHavanbHbIE XUMUYECKUE MMOHITUSA" pabora;

24. | Kucnopo, ero o0rasi XxapakTeprCTHKA, YcTHbI
HAax0’KJICHHE B IIPUPOJIE U MOIYyYCHHE 0mpoc;

25. | CpoiictBa kuciopona. [Ipumenenue IIncemenHbIi
kuciopoa. Kpyropopor kuciopoja B KOHTpOJIb;
pupoJie

26. | IIpaktuueckas padora 3. [Tonyucnue u [IucbmeHHBbII
CBOMCTBA KUCJIOPO/1a KOHTpOJIb;

27. | O30H. AlutoTponiusg KHUCJIOpoJa VYcrHblid

0IIpoc;

28. | Boznyx u ero cocras Yerubii

0IIpoc;

29. | Bogopo, ero o01mas xapakTeprcTHKa, VcTHBIN
HAax0’KJICHHUE B MPUPOJIE U MOIyYCHHE OIIpOC;

30. | CBoiicTBa M MPUMEHEHUE BOAOPOIA YcTHbIN

0IIpOC;

31. | [Ipaktuueckas padota 4.Ilomydenue [TpakTrueckas
BOJIOpOJIa U UCCIIEOBAHUE €r0 CBOMCTB pabora;

32. | Boma. XuMH4YecKue CBOMCTBA U ITuceMmeHHbIi
MIPUMEHEHHE BO/IbI KOHTpO!JIb;

33. | Bona- pactBoputens. PacTBOpEI. ITnceMenHbIN

KOHTPOJIb;




34. | MaccoBasi 7071 paCTBOPEHHOI'O BEIlleCTBa Ycerubiid

0IIpoc;

35. | [Ipaktuueckas padota 5. [IpurorosieHue [TpakTrueckas
pacTBopa C ONpeeIEHHHON MacCOBOU paborTa;
JI0JIeH paCTBOPEHHOTO BEIIECTBA( COJIN).

36. | KourposbHas pabora 2 mo temam:" KonTpopHast
Kucnopon. Bomopoa. Bona. PactBopsr" pabora;

37. | KonmnvectBo BemectBa. Mok, MossipHast IIncemenHbII
Macca. KOHTPO!JIb;

38. | BeIuKCIIEHHE ¢ UCIIONB30BAHUEM ITOHSATHN [TuceMeHHBIH
"KOJIMUeCTBO BemiecTBa" u "MossipHas KOHTPOJIb;
macca"

39. | 3akon ABoraapo. MoJisipHbIii 00beM Ta3oB [TucemeHHbII

KOHTPOJIb,

40. | OObeMHBIE OTHOIICHHUS Ta30B TIPH YcTHbI
XUMHYECKUAX PEaAKIIHSIX 0TIpoc;

41. | Oxkcuasl IInceMeHHbIH

KOHTPOJIb;
42. | I'mapoxcunapl. OCHOBaHUS ITnceMeHHbIH
KOHTPOJIb;

43. | XuMHU4ecKHre CBOMCTBA OCHOBAHHUH VcTHBIN
O1Ipoc;

44. | AmdboTepHbIe OKCHIBI U THIPOKCHIBI [T1uceMeHHbII
KOHTPOJIb,

45. | Kucnotsl VcTHbIi
OTIpoc;

46. | XuUMHUYEeCKHE CBOMCTBA KUCIIOT ITnceMeHHBIN
KOHTPOJIb;

47. | Comn ITnceMeHHBIN
KOHTPOJIb;

48. | XuUMHU4YeCcKHe CBOMCTBA COIEH IInceMeHHbIH
KOHTPOJIb;

49. | T'eHeTHUECKAs CBA3b KIACCOB TectupoBanue;
HEOPraHUYECKUX COCAMHEHUHN

50. | TIpaktuueckas pabora 6. Pemienue [TpakTuyeckas
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME paborTa;

"BaykKHEHIIIKE KJIacChl HEOPTaHUYECKUX
coequHeHun"




51. | KouTponbHas pabora 3 mo teme" KonTtposnsHas
Bakneiime kinaccsl HEOPraHUYECKUX pabora;
COEIMHEHUU"

52. | Knaccuduxanus XuMH4eCKUX 3JI€MEHTOB IIncemenHbIN

KOHTpOJIb;

53. | [lepuoauueckuii 3axon [{.M1.Menneneena YerHbii

0IIpOC;

54. | Tlepuoauueckas TabIUIa XUMHYCSCKIX ITuceMeHHBIN
JJIEMEHTOB KOHTPOJIb;

55. | Ctpoenune atoma YcrHbii

0IIpOC;

56. | PacmipeienieHre 3J€KTPOHOB TI0 [TuceMeHHBIH
SHEPreTUYECKUM YPOBHSIM KOHTPOJIb;

57. | 3HaueHne MepruoOIUIECKOTo 3aKOHA [TnceMeHHbII

KOHTPOJIb;

58. | DIEKTPOOTPHUIIATETBHOCTS XUMHUYECKUX [TruceMeHHbII
3JIEMEHTOB. KOHTPOJIb;

59. | OcHOBHBIE BUJbI XUMUYECKOH CBSI3U YcTHbI

0mpoc;

60. | CreneHb OKUCIIECHUS YcTHbII

0mpoc;

61. | OKUCITUTEIBHO- BOCCTAHOBUTEIILHBIC YcTHbII
peakuuu 0IIpoc;

62. | O6001IeHNE U3YYEHHOTO MaTepuasa [TucbmMeHHBII

KOHTpOJIb;

63. | KourposbHas pabora 4 1o Temam: " KontponbHas
[Tepuoanueckas 3akon u [ICXD J[.W. paboTa;
MenpneneeBa. Ctpoenue atoma. CtpoeHue
BEIECTB. XUMHUUYECKas CBA3L."

64. | AHanM3 KOHTPOJIBHOM paboThl. Pemenne Vel
pacyeTHbIX 3a7a4 0IIpOC;

65. | Pemenue ynpaxxHeHUH U 3a1a4 ITnceMenHbIN

KOHTpOJIb;

66. | Pemenue ynpaxxHeHUH U 3a/1a4 IInceMenHbIN

KOHTpOJIb;
67. | Pemenue ynpaxxHEeHUH U 3a/1a4 ITnceMeHHbIN

KOHTPOJIb;




68. | Perienuu ynpaxHeHUU U 3a/1a4 1 0 0 [TnceMeHnHbII
KOHTPOJIb;

OBLIEE KOJIMYECTBO YACOB I10 68 4 6
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9 KJIACC

Ne | Tema ypoka KoaunuyectBo yacos Buapl,

n/n (popmbI

BCEro | KOHTPOJIbHBbIE | IPAKTHYECKHUE
KOHTPOJIS
padoTsbI padoThI

1. | [HoBTOpeHue u yriryOiaeHne 3HaHUH 1 0 0 [TuceMeHHBIH
OCHOBHBIX Pa3/IesoB Kypca 8 Kjacca KOHTPOJIb;

2. | TloBTOpEHUE U YriIyOIeHHe 3HAHHIA 1 0 0 YceTHbil
OCHOBHBIX Pa3/IesoB Kypca 8 Kjacca 0IIpoC;

3. | [loBTOpeHue u yriryOjaeHne 3HAHHUH 1 0 0 IIncemenHBbII
OCHOBHBIX Pa3/IesioB Kypca 8 kjacca KOHTPOJIb;

4. | [NoBTOpeHUe U YriayOJICHUE 3HAHUI 1 0 0 YcTHbI
OCHOBHBIX pa3/IesioB Kypca 8 kjacca 0TIpOC;

5. | IloBTOpeHue u yriryOaeHne 3HAHHMA 1 0 0 [TucemeHHBII
OCHOBHBIX pa3/IesioB Kypca 8 kjacca KOHTPOJIb;

YcTHbI
0TIpOC;

6. | OKHMCIIUTETBHO-BOCCTAHOBHUTEIBHBIE 1 0 0 [TuceMeHHBIH
peaxkuuu KOHTPOJIb;

YcTHbII
0TIpOC;

7. | Tennosie 3¢ (HEKThI XUMUYECKUX Peakuu | 1 0 0 [TucbmMeHHBII

KOHTPOJIb;

8. | CKOpOCTh XMMUUYECKUX PEAKIINHU 1 0 0 YcrHbli

0TIpoC;

9. |Ilpaktuueckas padota 1. M3ydenue 1 0 1 ITucbMeHHBII
BIIUSIHUSL YCIIOBUH MPOBEICHUSI XUMUYECKOM KOHTPOJIb;
peakuuu Ha €€ CKOpOCThb

10. | O6patumbie peakiuu. [loHsTHE O 1 0 0 ITuceMeHHBIM
XUMHYECKOM PaBHOBECUU KOHTPOJIb;

11. | CymiHocTh TIporiecca AIEeKTPOTUTUYSCKO N 1 0 0 [TucbmeHHbII
JIMCCOLIUAITUU KOHTPOJIb;

12. | uccoumaius KUcjaoT, OCHOBaHUU U cojieit | 1 0 0 [TucbmeHnHbIN

KOHTPOJIb;




13. | Cnabble 1 CHITbHBIC DJIEKTPOJIUTHI. CTENeHb 0 0 [TuceMeHHBII

M CCOLMALIUU KOHTPOJIb;
YcrHbIi
0IIpOC;

14. | Peakuuu HOHHOTO 0OMEHa 0 0 [TucbmenHbII

KOHTPOJIb;

15. | 'maponus coneit 0 0 YcrTHbIH

0IIpOC;

16. | IIpaktuueckas pabdora 2. Pemenue 0 1 [TpakTrueckas
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe paborTa;
"CBOMCTBO KHCJIOT, OCHOBAHHUH U COJIEH KaK
AJIEKTPOJIUTOB"

17. | TloBTOpeHue u 0000IICHHE H3YYEHHOTO 0 0 YceTHbil
Marepuana 0TIpOC;

18. | KonTposbHas padora 1 mo teme: 1 0 KonTtponsHas
"OneKkTpoauTHyeckas auccoruanus’ paborTa;

19. | XapakTepucThKa raJoreHoB 0 0 YcTHbI

0TIpOC;

20. | Xmop 0 0 YcTHbIi

0TIpOC;

21. | X70opoBOAOpO: MOTYYEHNE U CBOMCTBA 0 0 VYcrHblid

0TIpOC;

22. | ConstHast KHCIIOTa U €€ COJH 0 0 [IucbmeHHbII

KOHTPOJIb;

23. | [IpakTuueckas padota 3. [TomyueHue 0 1 [IpakTuueckas
COJISIHOM KUCIIOTHI ¥ U3y4eHHE €€ CBOUCTB paboTa;

24. | XapakTepucTrUKa KHCJIOPOJa U Cepbl 0 0

25. | CBoOlicTBa U IPUMEHEHHUE CEPBI 0 0

26. | CepoBonopoa.Cynbduisl 0 0

27. | Oxcun cepsl (IV)Cepuucras kucnra 0 0

28. | Oxcun cepsl (VI). CepHast kuciora 0 0

29. | Ilpaktuueckas pabora 4. PerieHne 0 1
HKCIEPUMEHTANBHBIX 33/1a4 110 TeEMe
"Kucnopon u cepa"

30. | XapakTepuctuka a3oTa u pocdopa. 0 0
dusnuecKue U XMMHUYECKHUe CBOUCTBA a30Ta

31. | AMMmuak 0 0




32. | Tlpaktuueckas pabora 5. [Tonyuenue 0 1
aMMHAKa ¥ U3y4EHHUE €ro CBOMCTB
33. | Conu aMmMoOHUs 0 0
34. | A3oTHas KHCIIOTa 0 0
35. | Conu a30THOM KUCIIOTBI 0 0
36. | Dochop 0 0
37. | Oxcun pochopa. PochopHas KucioTa u eé 0 0
COJIN.
38. | XapakTepucTrKa yriepoa i KpeMHHUSL. 0 0
AnnoTtponus yriepoaa
39. | Xumuueckue cBOICTBA yriaeposa. 0 0
AncopOrus
40. | Oxcun yraepona (II)- yrapaslii ra3 0 0
41. | Oxcun yraepona (IV) - yrnexkucneriii ra3 0 0
42. | YrompHas xucioTa u €€ coi. Kpyropopor 0 0
yriepoja B Ipupoje
43. | TIpaktuueckas padota 6. [Tomyuenue 0 1
OKCHJIa yIJIepo/ia U U3YUYEHUE €ro CBOMCTB.
Pacno3naBanue kapOoHATOB
44. | Kpemuuii. Oxcuna kpemaus (1V) 0 0
45. | Kpemuueas kuciaoTa u €€ cos. CTeKo. 0 0
LemenT
46. | KourposbHas pabota 2 0 TeMaMm: 1 0
"Kucnopoa u cepa. A3ot u docdop.
VYrnepoa u kpeMHUiL."
47. | XapakTepucTUKa METaNIOB
48. | HaxosxaeHue METauioB B TIPUPOJIC U OOIIHe
CHOCOOBI MX MOJIyYEHUS
49. | XuMuueckue CBOMCTBa METAILIIOB
50. | DAEKTPOXUMHUYUECKHIA PSIT HAPSHKECHHSI
METaJJIOB
51. | CrinaBbl 0 0
52. | lllenoyHble METAILIIBI 0 0
53. | Maruuii. lllenoyHo3eMeNbHbIE METAJIIbI 0 0
54. | Baxxneiinme coe JUHEHUS KAJIbIIUS. 0 0




55. | KecTtkocTh BOABI [TucbmenHbII
KOHTpOJIb;

56. | AmoMuHui Ycerubiid

0IIpOC;

57. | Baxueumue coeIMHEHUS] alTFOMUHUS YcrHbii

0IIpOC;

58. | Keneso [TucemenHbII

KOHTPOJIb;

59. | CoenunHenus xenesa [TucemenHbII

KOHTpOJIb;

60. | TTpaktuueckas pabora 7. Pererne [TpakTuyeckas
SKCHEPUMEHTAIbHBIX 33/1a4 10 TEME paborTa;
"Meramibr"

61. | [ToBTopeHue u 000OOIICHNE 3YIECHHOTO [TuceMeHHBIH
Marepuana KOHTPOJIb;

62. | KoutpomabHas pabota 3. o Teme "Meramibl" KonTpoabHas

pabora;

63. | HoBble MaTepuasbl U TEXHOJIOTHH. [TnceMeHHbII
BeniecTBa 1 maTepuanbl B MOBCEHEBHOM KOHTPOJIb;
KU3HU YeJIOBeKa. XUMHUSI U 3I0POBEKE.
beszomnacHoe ncnonb30BaHue BEUIECTB U
XUMHYECKUX peakUuil B OBITY.

64. | [IpupoaHbIE HCTOYHHUKH YIIIEBOIOPOIOB YcTHbII
(yroJsb, MpuUpOIHBIN ra3, HEPTH) MPOTYKTHI OTIpocC;

UX TIepepabO0TKH, UX POJIb B OBITY U
MIPOMBIIIJIEHHOCTH.

65. | OCHOBBI PKOJIOTHYECKOM TPAMOTHOCTH. YcTHbIN
XUMUYECKOE 3arpsi3HEHUE OKPYKaIOIIeH 0TIpoC;
Cpelibl, IpeIebHO JOMyCTUMAs
koHIeHTpanus Bemects - [1JIK). Pois
XUMHH B PEIICHUH YKOJIOTUUECKUX
npobiuem.

66. | OCHOBBI YKOJIOTHYECKOW TPAMOTHOCTH. YcTHBIN
XHUMHUYECKOE 3arpsA3HEHNE OKPYXKAIOLIEH Onpoc;
Cpelbl, IpeleabHO JA0MyCTUMas
KoHIeHTpauus Bemects - [1JIK). Pons
XUMUU B PEIIEHUU KOJIOTHUECKUX
npobiem.

67. | UToroBas KoHTpOJbHAs paboTa 4 3a Kypc 9 YcTHBIN

Ki1accCa

OTIpOC;




68.

[ToBTOpenue Temsl "' eHeTHUECKas CBSA3b
MEXAYy METAJUIAMH U HEMeTaJljIaMu'.

YcTHBIN
0IIpoc;

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

8 KJIACC

Xumus. 8 knacc/Pymsuruc I'.E., ®enpaman @.I'., Akunoneproe obmectBo «M3maarensctBo «IIpocBemnienne;,
BBenure cBOM BapuaHT:

9 KJIACC

Xumus. 9 knacc/Pymsurtuc I'.E., @enpaman @.1°., Akunoneprnoe oomectso «M3marensctBo «IIpocBenieHuey;
BBenure cBOM BapuaHT:

METOANUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

8 KJIACC

1. Xumus. 8 kinacce. Yueonuk (aBtopsl O. C. IN'abpuensn, U. I'. Octpoymos, C. A. CrnagkoB).

2. Metoaudeckoe nocobue. 8 kimacce (aBropsl O. C. I'abpuensu, W. I'. Octpoymos, 1. B. Akcénosa).

3. Ilporpamma Kypca xumuu 1 8—9 kiaccoB o011e00pazoBaTeNbHBIX yupexaeHui (aBropsl O. C.
I'abpuensu, C. A. Cnaakos).

4. Pabouas tetpans. 8 kiacc (aBropsl O. C. I'abpuensn, C. A. Cnankos).

5. Tetpaap U1t 1TaOOPATOPHBIX OMBITOB M MpakTUYeckux padot. 8 kiace (aBropsl O. C. [N'abpuensy, U. B.
Axcénona, U. I'. OctpoymoB).

6. Xumus B TecTax, 3aaadax u ynpaxHeHusx. 8 kimacc (aBtopsl O. C. IN'abpuensn, U. B. Tpuryouak). 7.
OnekTpoHHas Gopma yueOHHKA.

9 KJIACC

1. Xumus. 9 kinacc. Yueonuk (aBtopsl O. C. [N'abpuensn, U. I'. Octpoymos, C. A. Cnaakos).

2. Metoaudeckoe nocodue. 9 kimacce (aBropsl O. C. I'abpuensn, H. I'. Octpoymos, 1. B. Akcénosa).

3. IIporpamma Kypca xumuu a1t 8—9 kiaccoB o011eo0pazoBaTesbHBIX YupexaeHui (aBropsl O. C.
I'abpuensu, C. A. Cnaakos).

4. Pabouas terpanp. 9 xnacc (aBtopsl O. C. I'abpuensn, C. A. CnankoB).

5. Tetpaap uist 1TaOOPATOPHBIX OMBITOB M MpakTUdYeckux padot. 9 knace (aBtopsl O. C. ['abpuensny, 1. B.
Axcénosa, U. I'. OctpoymoB).

6. XuMus B TECTaXx, 3a7ayax u ynpaxsnenusx. 9 kiacc (aBropsl O. C. ['abpuensu, 1. B. Tpury6uak). 7.
OnexTpoHHas ¢popMma ydeOHHUKaA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

8 KJIACC

. Poccwuiickas anextpoHHas mkoda. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypnan «Xumust u xxku3Hb»io - https://hij.ru/

. [lon6opHa nuTepaTypsl o XuMHHIO - http://c-books.narod.ru/
. KXypnan " 1 cenrsi6ps" - https://1sept.ru/

. Uudoypox - https://iu.ru/video-lessons

N N R W=

. COopHHK cTaTell 0 XMMUYECKHX 3JI€MEHTaX, MJUTIOCTPUPOBAHHBIN ONMHUCAHUEM HKCIIEPUMEHTOB. -
http://www.periodictable.ru

9 KJIACC



9 KJIACC

. Poccuiickas anekTpoHHas mkodia. - https://resh.edu.ru/

. "Anxumuk" - http:/alhimik.ru

. Kypnan «Xumus u xku3ab»io - https://hij.ru/

. [lon6opHa nuTepaTypsl o XuMuHIO - http://c-books.narod.ru/
. Kypnan " 1 centa0ps" - https://1sept.ru/

. Uudoypok - https://iu.ru/video-lessons

N N LR W N

. COOpHHK cTaTeil 0 XUMHYECKHX 3JIEMEHTaX, HIUTFOCTPUPOBAHHBINA OMMCAHUEM HKCIIEPUMEHTOB. -
http://www.periodictable.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLECCA

YYEBHOE OBOPYJOBAHHUE

Komnexunn

1 OcHOBHBIE BH/IbI TIPOMBIIIIIEHHOTO ChIpbs. YacTs 1 2

2 OCHOBHBIE BU/IbI IPOMBIIJIEHHOTO ChIpbsl. YacTs 2 2

3 Meraibi 2

4 Amomunuii 1

5 Crexiio 1 u3enus u3 crexia 1

6 Tormuso 1

7 HedTb 1 ipoaykThl €€ nepepadboTku 1

8 Imactmaccer 1

9 Kayuyk u mpoayKTsl ero nepepabotku 1

10 lkana TBépaoctu 1

11 Habop XxuMu4eckux 351eMeHToB 1

Mopenn

Habops! mist MoaenupoBanus

1 Ha6op TpadaperoB Mmozeneii atToMoB 1

2 HabGop s MoaenupoBaHUst SJIEKTPOHHOTO CTPOSHHST aTOMOB |
3 HaGop ass MoienrpoBaHus MOJIEKYJ HEOPTaHUYECKUX coelMHeHuH |
4 HabGop 1 MOJETMPOBAHUS MOJIEKYJT OPTAaHHMYECKUX COSAMHEHUH |
5 HabGop mMopeneit aToMOB JIsl COCTaBJICHHS MOJIENe MoJieKyll Jabopatopusiid 1 Monens "Kpucranmmuyeckas
pemerka" 1eMOHCTpalMOHHAS

1 JIén 1

2 Yraexkucnslii ras 1

3 Oynnepen 1

4 Anmas 1

5 I'padur 1

6 Okcupg kpeMuus 1

7 Menp 1

8 Marnuii 1

9 Keneso 1

10 Kamennas couib 1

11 Monens crpoenue aroma 1

Ta6muupl Hauana xumuu (apt. 5-8671-018)

1 XuMuueckue 3HaKd U aTOMHBIE MacChl BAKHEHIINX 3JIEMEHTOB
2 PacnipocTpaHEHHOCTh XUMHUYECKUX DIEMEHTOB

3 ®opMBI CyIIECTBOBAHUS XUMHUUYECKUX IEMEHTOB

4 BemecTBa MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS

5 CtpyKTypa U3MEHEHHUSI BELLIECTB

6 Crioco0Obl pazaeneHus cMeceit

7 XuMHUUECKue 3HaKH U GOPMYIIBI

8 CocraBnenue GpopMyIl O BaJIECHTHOCTH

9 Moub - eMHHUIA KOJINYECTBA BELLIECTBA

10 ®usnyeckue BEINYMHBI BBIPAXKEHHSI IOPLIUH BElIECTBA

11 Ilpu3Haku U ycnoBUs MPOBEACHUS XUMUUYECKUX PEAKIUI



12 Turbl XUMHUYECKUX PEaKLIUi

13 Bo3nyx. Kucnopoa. I'openue

14 CtpoeHue miameHu

15 CocraBnenue hopmyn cosnei

16 I'eneTnyeckas cBSI3b KJIACCOB HEOPraHMUECKUX BEIIECTB
17 Bonmopon

18 Xumudeckue peakiuu

OcHoBbl xumuueckux 3HaHum(apt. 5-8707-006)

19 I[epuoauueckas cucrtema xumudeckux areMenToB J[.M.Menneneesa 20 Tabimia pacTBOPEMOCTH
BEIIIECTB B BOJIC

21 TlpaBuiia noBeeHUsI B KAOMHETE XUMUU

22 3Haku

23 TexHuka 6€3011aCHOCTHU MPOBEACHUS ONBITOB

24 Texnuka 0€30MaCHOCTHU MPHU pabOTE C razaMu

8 - 9 kmaccel ((apt. 5-8478-020) 25 BaneHTHOCTH

26 OTHOCHTENBHAsA aTOMHAs U MOJIEKYJISIpHAs. MacChl

27 CtpoeHue atoma. U30TOTIbI

28 O6pa3oBaHKe KOBAJICHTHOW U MOHHOM XUMUUYECKON CBS3U
29 DneKTpOHHBIE CIIOM aTOMOB 3JIEMEHTOB MaJIbIX IEPHOJIOB
30 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

31 Tunsl KPUCTATIIMYECKUX PELIETOK

32 Peakiiuu oOMeHa B BOJIHBIX pacTBOpax

33 BaxkHeillue KUCIOThl U UX COJIA

34 Knaccudukanus OKCHI0B

35 Kiaccudukanust oCHOBaHHMA

36 Knaccudukaruys Kuciort

37 I'eneTndeckasi CBSI3b BaXKHEHIIIUX KJIACCOB HEOPraHM4ecKux BemlecTB 38 Okpacka HHIUKATOPOB B
Pa3IUYHbIX Cpellax

39 DnekTpoauTHUYEcKas JUCCOLMaIus

40 3aBUCUMOCTH CKOPOCTH PEaKLUHU OT Pa3IMYHBIX (PAKTOPOB
41 Tunbel XUMUYECKUX peaKIUi

42 Ob6paTuMble peaKuu

43 Bo3zayx. Kucnopon. I'openue

44 CreneHb OKUCIICHUS

Heopranunueckas xumusi(apt. 5-8701-009)

45 Homenknartypa coyeit

46 Kpucraimsl

47 Xumuyeckas CBSI3b

48 BaneHTHOCTb

49 Mojenu aTOMOB HEKOTOPBIX 2JIEMEHTOB

50 bunapHble coeTUHEHUS

51 Crpoenue atoma

52 DnekTpoHHast OpOUTAIb

53 CreneHb OKUCHEHUS



PacTtBOpBI.
DnekTponuTrudeckas auccounamnus(apr. 5-8687-013)

54 JTucniepCHbIE CUCTEMBbI

55 CaoiicTBa BOABI

56 Kpusie pacTBOPUMOCTH BEIIECTB

57 CriocoObI BEIpaKEHHUS KOJMUECTBEHHOTO COCTaBa PACTBOPOB 58 DIIEKTPOIMTHI THIPATAIHSI HOHOB
59 PactBopeHue BEIIECTB C HOHHOH CBS3BIO B BOJIE
60 PacTBopeHue BelIecTB ¢ KOBAJICHTHOM MOJIAPHOM CBsA3bI0 61 KucioTHo-ocHOBHBIE peakuuu 62
Peakiiun nonHoro oomeHa

63 IM'uaponus coneit

64 NonuTh!

65 Cpena BOOHBIX pacTBOPOB

Howmenknarypa 121 bunapHble coeqMHEHUS

66 Homenkiatypa coneit

67 HoMeHKIIaTypa OpraHm4ecKux COeqUHEHUN

68 IlpenenbHbIC YIIIEBOJOPOIbI

69 HenpeznenbHble yrieBOI0POIbI

70 @yHKIMOHATIBHBIE IPOU3BOIHBIE YIIIEBOJIOPOIOB
Crpoenue BelecTBa

71 Ctpoenue aroma

72 DneKTpoHHAas OpOUTaIh

73 Moaenu aTOMOB HEKOTOPBIX AJIEMEHTOB

74 Kpucrasisl

75 Xumuueckas CBS3b

76 BasieHTHOCTB

77 CtenieHb OKUCIEHUS

OBOPYJOBAHMUE JUIA ITPOBEAEHUSA ITIPAKTUYECKHUX PABOT

W3mepurenbHble TpUOOPHI

1. Becobl Texunueckue 10 1000 r ¢ rupsimMu

2. Becol yuennueckue a0 200 r ¢ rupsimu (OHOJIOTHYECKUE)

3. Becwl m1s chimyunx Marepuanos 10 200 r ¢ rupsamMu

4. Becsl anektponHbie DijitalScale

5. Tepmometp criuptoBoii 10 1000C

6. HabGop apeometpos (20 miT.)

HarpearenbHble prOOpsbI

7. HarpeBarenb 11 IpoOUPOK ANIEKTPUUYECKUN

8. bans nabopatopnas komOuHuposanHas (bJIK)

9. IlnuTka >nekTpudeckas oHOoKoH(popouHas "Bacunuca"

10. CrimptoBku 100 mn

11. CrimproBku 200 mn

JleMOHCTpaloHHbIE

12. KoMIUIeKT mocy bl IEMOHCTPAIMOHHBIN ¢ ipuHauiexkHocTssMu 13. HaGop mo xumuu ¢ pe3b00BbIMH
COEIMHEHUSIMU

14. TTpubop asns nomydeHus u cOopa ra3oB (AeMOHCTPAIIMOHHBIN)



15.
16.
17.
18.
19.
20.
21.
22.
23.

Habop st anexTponusa (1eMOHCTPAIIOHHBII)

CroJsiuK Mo AbEMHO-TIOBOPOTHBIHN C 2-M$l INIOCKOCTSIMU

Cronuk noabeMubiii 200x200 Mmm

Cronuk nogbeMubiid 150x150 Mmm

[lTaTuB A1 XUMUYECKUX CTAKaHOB

TaruB naboparopuslii xumuaeckuit (ILLJIX)

CrenmanusupoBaHHble IpuOoOpsl U annaparel Annapar Kumnrmna

Amnmnapar ['opmana

[Tpubop 14 MiITIOCTpaMK 3aBUCUMOCTH CKOPOCTH XMMHUYECKOHM peakuuu oT yciaoBuil 24. [Ipubop s

IMOJIYYCHHA IraJIONIAJIKAaHOB

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

[Tpubop a1 UITFOCTpAIMKU 3aKOHA COXPAHEHHUS Ta30B
[Tpubop ansa onpeneneHus: cocTaBa BO3yxa

[Tpubop s OKKCIIeHUs CIUPTA HAJ MEAHBIM KaTaJIM3aTOPOM
[Tpubop ais n3ydeHus: ra30BbIX 3aKOHOB (JTAOOPATOPHBIN)
Kononka agcopOrmonnas KA

O3zonatop

[Tpubop /I TIOTydeHUsT PACTBOPUMBIX TBEPIBIX BEIIECTB
MarnuTHas Memajika ¢ MAaHOMETPOM

pH-metp

Amnmapat (YCTaHOBKA)ISl AUCTHIIISIIHH BOJIbI

AIIXP

KomrmiexTer JUIA na6opaToprlx OIIBITOB U MPAKTHYCCKHUX 3aHATHH IO XUMUH

36.
37.
38.
39.
40.
41.
42.
43.

44,
45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

JIOTOK ¢ IOCY0¥ M MPUHAUICKHOCTSIMHE TSl YICHUIECKOTO IKCIIEPIMEHTA
MukponabopaTopus 1Mo XUMHH

HITXJT Ne 568

[ltaTtuB nadoparopusiii (111JI6)

Ha6op mo snekrponu3y (1abopaTopHbIi)

[TpuGop it MOTYYEHUS TaJIOUIATKAHOB U CIOXKHBIX A(PUPOB JTA0OPATOPHBIH
[Tpubop a1 moyvdeHust u coOopa ra3on

Kommiekt npooupox (I1X-14, [1X-16) 10 mT.

Jlep>xarens ajisg MpoOUpoOK
[lItatuB ms mpoOupox
KomiuiekT crekinssHHBIX nanovyek 10 mmT.

KoMIIeKT cTeknsHHBIX TpyOOoUeK
KomrmuiexT npobok

Yamiku BeIapuBaTeIbHbIC

JIOXKM JIJ19 COKMUTaHUS BEILIECTB

HIumier TUreabHBIE

Turmu

Ilectuk u crynka

XHUMHUYECKHE CTaKaHbI CTEKI. EMK. 50 M
Xumuueckue ctakanbl cTeki. EMK. 100 M
XHWMHUYECKHE CTaKaHbl CTEKI. EMK. 250 M
BopoHku creknsHHbIE 1a00paTOpHBIE



58. U3mepurenbHbIe UIHHIPHI
59. MeH3ypku

60. Kon6a miockooHHas

61. Boponka aenurenpHas
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