Pabouas nmporpamma
0 XUMHUH
Ha yPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHUs

8-9 xiaccel

2.1.14. XUMUSA

Pabouas mporpamma Mo XMMHM Ha YpPOBHE OCHOBHOTO O0IEro o0pa3oBaHUsS COCTaBIICHA
Ha OcHOBe TpeOoBaHMIl K pe3yibTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHON MPOTrpPaMMBbI
OCHOBHOTO 00Imero o0pa3oBaHMs, NpPEACTAaBICHHBIX B @enepaibHOM TOCyIapCTBEHHOM
00pa3oBaTebHOM CTaHIAPTE€ OCHOBHOT'O OOIEro oOpa3oBaHUs, ¢ YUETOM paclpeneiaEHHbIX IO
KJIaccaM TMPOBEPSIEMBIX TPEOOBaHUN K pe3ylbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelIbHOU
POrpaMMbl OCHOBHOTO O0IIEro 0Opa3oBaHUSA U SJIEMEHTOB COJAEP)KAaHUA, MPEACTABICHHBIX B
VYHuBepcalbHOM KOAM(UKATOpPE MO XUMHM, a Takke Ha ocHoBe I[IpumepHoil mporpammbl
BOCIHUTAHUS OOYYaIOUIMXCSd NpPU MOJIYYECHHH OCHOBHOTO 0OIIEero oOpazoBaHus M C Y4ETOM
Konuemnmun npernonaBanusi yueOHOTO mpeaMera «XUMEs» B 00pa30BaTENbHBIX OpPTraHU3aIHIX
Poccuiickoii denepanuu, peaan3yrIIUX OCHOBHBIE 00IIe00pa3oBaTebHbIE MPOrpaMMBbl (YTB.
Pemennem Komnerun Munnpocsemenns: Poccun, npotokoi ot 03.12.2019 N [1K-4BH).

MNOACHUTEJIbBHASA 3AIIMCKA

CornacHo cBOeMYy Ha3HA4YEHHIO NMpUMepHasi paboyas mporpamma sBISE€TCS OPUEHTUPOM JUIs
COCTaBJIEHUS] PA0OUYMX aBTOPCKUX IIPOrpaMM: OHa MAaéT MpPEJCTaBICHHE O LeNAX, oO0Ien
CTpaTeruu 0OydeHUs, BOCIIMTAHUS U PA3BUTHS 00yJaroIUXcs CpeAcTBaMU y4eOHOIro mpeaMera
«XUMHUS»; YCTAaHABIMBAET 00s3aTENbHOE IPEIMETHOE COJEp)KaHUE, MpelyCMaTPpUBAET
pacrpeieieHue €ro Imo KiaccaM M CTPYKTYpHpOBaHHE €ro Io pasfeiaM M TeMaM Kypca,
OonpeacsICT KOJIMYCCTBCHHBIC U KAYCCTBCHHBIC XaPAKTCPHUCTUKHU COACPIKAHUA, )IaéT MMPpUMEPHOC
pacripesiesieHue y4eOHBIX 4YacoB IO TEMaTHMUYECKHUM pasjlielaM Kypca U PEKOMEHAYeMYIO
(mpUMepHYI0)  TOCIEAOBATEIIBHOCTh WX U3YYEHHS C  y4€TOM  MEKIPEIMETHBIX |
BHYTPUIIPEIMETHBIX CBsI3€l, JIOTMKM y4e0HOro Tpolecca, BO3PACTHBIX OCOOEHHOCTEN
o0yyaroImuxcsi; OIpenenseT BO3MOXXHOCTU TIpeaMeTa i peaju3aluu TpeOoBaHMH K
pe3yabTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIETO
o0pa3oBaHus, a TaKKe TpeOOBaHUH K pe3ynbTaTaM 00y4eHHsI XUMHUU Ha YPOBHE LieJIel n3ydeHus
mpeAMeTa M OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIBHON ACATEIHHOCTH/YICOHBIX JCHCTBUI
y4EHHKA 110 OCBOECHHUIO y4eOHOTO COJICpKAHMUS.

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O ITIPEAMETA «XUMMUSI»

Bxnan ygeOHoro npeamera «XuMUs» B JOCTHKEHHE 1€l OCHOBHOTO 00IIIero 00pa3oBaHuUs
00yCJIOBJIEH BO MHOIOM 3HAu€HHUEM XHMHUYECKON Hayku B TMO3HAHUHM 3aKOHOB IPHUPOJIBI, B
pPa3BUTUHU IPOU3BOAUTENHHBIX CHII OOIIECTBA U CO3JJAaHIH HOBOM 0a3bl MaTepHAIbHON KYJIbTYPHI.

XUMHS KakK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHHuia CBOE BIIMSHUE Ha BCE
00J1acTl 4eJI0BEYECKOT0 CYIECTBOBAHUS, 3aJajla HOBOE BUJCHHE MHpa, CTajda HEOTHEMIIEMbIM
KOMIIOHEHTOM MHPOBOM KYJIBTYpPbI, HEOOXOJAUMBIM YCIOBHEM >KM3HU OOIIECTBA: 3HAHWE XUMUHU
CIIY’)KMT OCHOBOM i (OPMHUPOBAHUS MHMPOBO33PEHHUS 4YeNIOBEKa, €ro MpeACTaBICHUN O
MaTepUaIbHOM €IUHCTBE MHUPA; BAXKHYIO POJIb UTPAIOT (DOPMUPYEMbIE XUMHUEH TIPEICTABICHUS O
B3aMIMOIIPEBPALICHHUSIX SHEPTUU U 00 HBOJIOIMU BEUIECTB B IMPHUPOJAE; COBPEMECHHAS XUMUS
HalpaBlieHa Ha pelIeHUe TI00aldbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHSA 4YeIOBEYeCTBA —



CBIPbEBOM, DHEPreTUYECCKON, TMHINEBOM H  JIKOJOTHYECKOM  Oe30macHOCTH, Mpobiem
3/1paBOOXPaHEHUS.

B ycnoBusix Bo3pacTaroiero 3Ha4YeHUs] XUMHAH B )KH3HU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH
pPOJIb XMMHUYECKOro oOpa3zoBaHus. B miaHe couuanu3anyyl OHO SIBISIETCSl OJHUM U3 YCJIOBUUN
(GbOopMUPOBAHUS UHTEIUIEKTA JIMYHOCTA U TAPMOHUYHOTO €€ pa3BUTHSI.

COBpeMEHHOMY  YEJIOBEKYy XWUMHUYECKHE 3HaHUS HEOOXOMUMBI JUIsl  TPUOOpETEHHS
OOLIEKYIBTYPHOTO YPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYAUTHCA B COIMYME UM OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOOpa3HOW KHM3HM OOIIECTBA, Ui OCO3HAHHMS BAXHOCTH Pa3yMHOTO
OTHOUICHUSI K CBOEMY 3JI0POBBIO M 3[I0POBBIO IPYTUX, K OKpPYXKAIOUIeH MpUpOIHOM cperde, Uit
rPaMOTHOTO MOBEJACHUS P UCIOIb30BAHUH PA3TMUHBIX MAaTEPUATIOB U XMMHYECKHUX BEIECTB B
MOBCETHEBHOW KU3HU.

XuMuyeckoe o0pa3oBaHHe B OCHOBHOM IIKOJIE SBJSETCS 0a30BBIM O OTHOIIEHUIO K CHCTEME
oOuiero XuMuyeckoro oOpaszoBanus. Ilo3ToMy Ha COOTBETCTBYIOLIEM €MY YpPOBHE OHO
peamu3yer mpuCyle Oo0IeMy XHMHYECKOMY OOpa30BaHMIO KIIOYEBBIE IIEHHOCTH, KOTOpBIC
OTpakalOT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE M WHIWBHUIYaJbHBIE MOTPEOHOCTU. OTUM
OTIPEICIIACTCS CYIHOCTh OOIel CTpaTeruy O0ydeHUs, BOCIIUTAHUS U PA3BUTUS OOYJArOIIUXCS
CpeICTBaMU y4eOHOro npeameTa « XuMus».

Wzyuenue mpeamera: 1) crnocoOCTByeT peanu3allid BO3MOXKHOCTEH IJisi CaMOpPa3BUTHS U
(bopMUPOBAHUS KYJIbTYpPhI JUYHOCTH, €€ 0OIIeH U (PYyHKIMOHAIBHON IPaMOTHOCTH; 2) BHOCHT
BKJIaJ B ()OPMUPOBAHHME MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEH MOJPOCTKOB, HABBHIKOB HX
CaMOCTOSITEJIbHON Y4eOHOMU JIeATeTbHOCTH, IKCIIEPUMEHTATIBHBIX U UCCIIEIOBATEILCKUX YMEHUH,
HEOOXOUMBIX KaK B TOBCEIHEBHOHN JKM3HH, TaK M B NMPO(ECCHOHAIBHON NeATeIbHOCTH; 3)
3HAaKOMUT CO crenu(UKON HAYYHOTO MBIIICHUS, 3aKJIa/IbIBAET OCHOBBI 1[€JIOCTHOTO B3TJIsSAa Ha
€IMHCTBO TPUPOJBI M UEJOBEKa, SBISETCSA OTBETCTBEHHBIM JTAaloM B (POPMUPOBAHUU
€CTeCTBEHHO-HAyYHOW TPaMOTHOCTH  MOAPOCTKOB; 4) cmocoOCTByeT  (QOpMHUPOBAHUIO
LEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO-HAY4YHbIM 3HAHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTHYECKOE 00pa30BaHUE MIKOJIbHUKOB.

HasBanHble HampaBiieHHsI B O0Oy4E€HUU XMMHH OOECIEUMBAIOTCA CIENU(PUKON COIaep:KaHUs
MpeaMeTa, KOTOPBIM SBISETCS MEJarorudeckyd aganTHPOBAaHHBIM OTpa)KEHHUEM 0a30BOM HAyKH
XHMMWH Ha OIPEACIEHHOM JTare e€ pa3BUTHS.

Kypc Xumuum OCHOBHOM IIKOJIBI OPHUEHTUPOBAH HA OCBOCHHE OOYYAIOIIMMUCS OCHOB
HEOPTraHWYECKOW XHUMHUH M HEKOTOPBIX TOHSATHH M CBEICHHM 00 OTIENbHBIX OOBEKTaxX
OPraHUYEeCKON XUMHH.

CrpykTypa coaepkaHusi npeamera c(popMHUpoOBaHA HA OCHOBE CHCTEMHOTO MOJX0Ja K €ro
n3ydeHuto. CojpepkaHue CKIIabIBACTCS W3 CHCTEMbBl TOHATHH O XUMHYECKOM DJIEMEHTE U
BEIIECTBE M CHUCTEMBI MOHATHH O XUMHUYecKoi peakuuud. OO0 ITH CHCTEMBI CTPYKTYpPHO
OpraHU30BaHbl MO MPUHIUITY MOCIEAOBATEIBHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKHUX
MPEACTABICHUN Pa3HOrO YpPOBHS: ATOMHO-MOJEKYISIPHOTO YYE€HHMS KaK OCHOBBI BCErO
ectecTBO3HaHMs, ypoBHs [leproanueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOTO 3aKOHa
XUMHUHM, YYEHHS O CTPOGHHM aToMa M XUMHUYECKOW CBSI3M, TpEACTaBIeHUH 00
ANEKTPOJUTUYECKON  TUCCOIMAIMM  BEIIECTB B  pacTBoOpax. TeopeTHueckue 3HaHUs
paccMaTpUBAIOTCS HAa OCHOBE OMIHMPUYECKH TMONYYCHHBIX U  OCMBICICHHBIX (DAKTOB,
Pa3BUBAIOTCS MOCIEIOBATENILHO OT OJHOTO YPOBHS K IPYTOMY, BBITTONHAS (PYHKIINH OOBSICHEHUS
U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXXHOCTEM NPAKTUYECKOTO TNPUMEHEHHS U
MOJIYYEHUS] U3Yy4aeMbIX BEILIECTB.

Takas opraHu3anus COACpPKAHHUS Kypca CIOCOOCTBYET TMPEICTABICHUIO XHUMHYECKON
COCTaBJISIIOIICA HAy4YHOM KapTHHBI MHpa B JIOTUKE €€ CUCTEeMHON mpupoasl. TeM cambim
obecrieunBaeTCsi BO3MOKHOCTh (POPMUPOBAHUS y OOYYAIOIMIUXCS IIEHHOCTHOTO OTHOIICHHS K
HAyYHOMY 3HAaHUIO W METOJaM IO3HAaHHUA B Hayke. BaxkHO Takke 3aMeTHTh, YTO OCBOEHUE



COJIEp)KaHUsl Kypca IPOUCXOOUT C IPHUBJICUEHUEM 3HAHUH M3 PaHEE M3YyYEHHBIX KYpCOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 knaccb» u «Pusnka. 7 Kiaace».

HEJA N3YYEHUS YYEBHOI'O ITIPEAMETA «XUMMUS»

K HampaBieHuio nmepBOCTENIEHHOW 3HAYUMOCTH TPH peau3alii 00pa3oBaTeIbHbIX (YHKIUN
npeaMera «XUMHUS» TPAIULUOHHO OTHOCAT (hOPMUPOBAHHME 3HAHUI OCHOB XMMHUYECKON HAyKH
Kak 00JacTH COBPEMEHHOI'O E€CTECTBO3HAHMUS, NMPAKTHUYECKOW IESATEIBHOCTH YEJIOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYyJIbTYpbl. 3ajaya NpeAMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, TOCTYIHBIX 0000IIEHHI MHUPOBO33PEHUYECKOT0 XapaKkTepa, A3blka HAyKH, 3HAHUH O
HAyYHBIX METOJAaX M3YYEeHMs BEIECTB M XMMHUYECKUX peakiuil, a Takke B (OPMUPOBAHUU U
Pa3sBUTHHM YMEHUH U CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C IUITAHUPOBAHUEM, HAOIIOJCHHEM U
MPOBEJCHUEM XMMHUYECKOTO AKCIIEPUMEHTa, COOIII0/IEHUEM MpaBHil 0€30MacHOro O0palieHus ¢
BEIIECTBAMH B MTOBCETHEBHOM JKU3HHU.

Hapsiny ¢ 5TuM nenu u3ydeHusl mpeiaMera B MPOTrpaMMe YTOYHEHBI U CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX TPUOPUTETOB B CHCTEME OCHOBHOro o0miero oOpa3zoBanus. CerogHsi B
o0Opa3oBaHMM 0CO00 3HAYUMOW TNPHU3HAETCA HANMPABICHHOCTh OOydYeHHs] Ha pa3BUTHE U
caMOpa3BUTHE JHMYHOCTH, (OopMHpoBaHUE €€ MHTeIeKTa U oOmed KyiubTypbl. OOydeHue
YMEHHUIO YYHTHCS M TPOJOJDKATH CBOE OOpa30BaHHME CAMOCTOSITEIIHHO CTAHOBHTCS OIHON W3
BaXHEHIINX PYHKIMHA y4eOHBIX MPEIMETOB.

B cBs3u ¢ 9TUM TIpu M3yYEeHUHM TpEIMeTa B OCHOBHOW IIKOJIE JOMHHHUpYIOIIEE 3HAYCHHE
MpPUOOpPEN TaKKe LeH, KaK:

*  (opMUpOBaHME  HWHTEJUICKTYyaJbHO  pPa3BUTOM  JHMYHOCTH, TOTOBOH K
camMo00pa30BaHMUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHATHIO  PEIICHHH,
CHOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUAM KU3HH;

"  HampaBJIEHHOCTb OOY4YEHHS Ha CHUCTEMaTHMYecKOoe MPUOOLICHHE Ydaluluxcs K
CaMOCTOSITENIbHOW TO3HABaTENIbHOW JIEATENIbHOCTH, HAy4YHBIM METOJaM IO03HaHMS,
(GOpMHUPYIOITUM MOTHBALIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

»  oOecrnieyeHHe ycIOBUH, CIOCOOCTBYIOIUX MPHOOPETEHNIO 00yUYarOIUMUCS OIbITa
pa3HoOOpa3HOW NEATENHHOCTH, TO3HAHHMS M CAMOIO3HAHWS, KIFOYEBBIX HABBIKOB
(KITFOYEBBIX KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIHHOE 3HAUCHHE /ISl Pa3InYHBIX BUIOB
NeSITebHOCTH;

*  (opMHUpOBaHHE YMEHHH OOBSICHATH M OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MHpa
Ha OCHOBAaHWH 3HAHUH W OIIBITA, TIOJYYEHHBIX ITPH N3YUYECHUH XHUMHU;

*  ¢dopMHupoBaHHE y OOYYAIONIUXCS TYMAHUCTHYECKHUX OTHOIICHWA, TOHUMAaHUS
[IEHHOCTH XWMHUYECKHX 3HAaHWWU I8 BBIPAOOTKHM DKOJIOTHYECKH IEJIeCO00pa3HOTO
MOBEJICHUS B OBITY M TPYJOBOW JEATEILHOCTH B IENSX COXPAaHEHUS CBOETO 37I0POBBS U
OKpYKarolllel MPUPOIHON CPEIbI;

"  pa3BUTHE€ MOTHUBAllUM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCITUTAHUIO HAa OCHOBE YCBOEHHS OOIIEUETIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOUIIS ¥ HAMTPABIEHHOCTH JAIbHEUIIIETO O0yUCHHSI.

MECTO YYEBHOI'O ITPEJIMETA «XUMMUS» B YYHEBHOM IIJIAHE

B cucreme obuiero obpazoBanus «XuMHS» MPU3HAHA 00S3aTENbHBIM YU€OHBIM MPEAMETOM,
KOTOPBII BXOJIUT B COCTaB MpeAMETHON o0sacTi «EcTeCTBeHHO-HAyYHBIE PEIMETHD».

YueOHBIM TUTAaHOM Ha €€ U3y4eHue OTBeACHO 136 yuyeOHBIX YacoB — 10 2 4 B HEACNI0O B 8 1 9
KJIacCaX COOTBETCTBEHHO.

JUid Kaxzaoro kimacca MpPeAyCMOTPEHO pe3epBHOE ydeOHOe BpeMsl, KOTOPOe MOXKET ObITh
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UCIIOJIb30BAaHO  y4YacTHMKaMH oOpa3oBaTeNbHOrO TMpolecca B HelsIX  (GopMHUpOBaHUS
BapHATHBHOW COCTaBIISIONICH COJEpIKaHUS KOHKPETHOW pabodeil mporpammelr. [Ipu 3TOoM
oOs3arenpHas (MHBapUaHTHAs) YacTh COJEP)KAHUS MpEAMETa, YCTAaHOBJICHHAs MPUMEPHOMN
paboueii mporpaMMoi, W BpeMs, OTBOAMMOE Ha €€ H3yueHHUE, JOJDKHBI OBITh COXPaHCHBI
MOJIHOCTBIO.

B crpykrype npumepHoii paOouel NporpaMMbl Hapsly C IOSCHUTEIBHOM 3allMCKON
BBIJICJICHBI CIIEIYIOLINE Pa3/IEibl:

" [UTAHUPYEMBIE PE3yJbTaThl OCBOCHUS Y4eOHOTO mpeamera «XHUMHS» — JIMYHOCTHBIC,
MeTaIpeAMETHBIE, TPEAMETHBIE;

" coJiepKaHue y4eOHOTO TpeameTa « XUuMUs» 1o rojiaM 00y4eHus;

" IPUMEPHOE TEMAaTUYECKOE IUIAHUPOBAHHME, B KOTOPOM JETAIM3UPOBAHO COIECpPKAHUE
KaXJ0M KOHKPETHOM TEMBbI, YyKa3aHbl KOJMYECTBO YacOB, OTBOJMMBIX Ha €€ H3y4YeHUE, U
OCHOBHBIE BHJbl y4eOHOW JEsATeNbHOCTH YY€HHUKa, (QOopMHUpyeMble MpPH H3IYYEHUU TEMBI,
MpUBEAEH NEPEUYEHb AEMOHCTPALUM, BBIMNOJHIEMBIX YYUTEIEM, U NEPEYEHb PEKOMEHIYEMBIX
71a060paTOPHBIX OMBITOB U MPAKTUYECKUX PAOOT, BHIOTHAEMBIX yYaAIIUMUCS.



COJAEP)KAHUE YYEBHOI'O ITPEJJMETA «XUMMUSD»
8 KVIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipenmer xumuu. Posib Xumuu B KU3HM 4YenoBeka. Tema u BewmecrBa. PDusnyueckue
CBOICTBA BEILECTB. ArperaTHoe COCTOsIHUE BemecTB. [IoHsTHE 0 METONax MO3HAHMS B XUMHHU.
Xumus B cucteme HayK. YucTteie BemecTBa 1 cMecH. CriocoObl pa3aenieHus cMecei.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE 3JIEMEHTbl. CHMBOJIBI XMMHYECKHX DJJIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumnueckass Qopmyna. BaleHTHOCTP aTOMOB  XMMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCMHCHUH.

®uznyeckue M XUMHUYECKHE SIBJICHUSA. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpaHEHMsI Macchl BeIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XuMHUYECKUX peakuui
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

XUMHUUECKUHN SKCIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCY10M, C IpaBuiIaMu paboThl B
naboparopur U mnpuémMamu oOpallleHus C JabOpaTOpHbBIM O00OpYyJOBaHUEM; H3yYEHUE U
onucaHue pU3NUECKUX CBOMCTB 00pa3l0B HEOPraHUYECKUX BEIIECTB; HAOM0AeHNEe (PU3NUECKUX
(nnaBieHHE BOCKA, TasHUE JIbJla, paCTUpPaHUE caxapa B CTYIKE, KUIIEHUE U KOHJEHCALUs BOJIbI)
U XUMHUYECKUX (TOpeHHEe CBEeuH, NMPOKAJMBAHME MEIHOW IPOBOJIOKH, B3aUMOEHCTBHUE Meja ¢
KHUCJIOTOM) sIBIEHUHM, HaOJIIOJIEHHE M ONUCAHHUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX PeaKIuil
(pa3noxxeHue caxapa, B3aMMOJACHUCTBUE CEPHOM KHCIOTHI C XJOPHIOM Oapusi, pa3ioKeHue
ruapokcuaa meau(Il) nmpu HarpeBanuu, B3auMoOACUCTBHE kee3a ¢ pacTBopoM coiu meau(Il));
u3ydeHue crnocoOoB pasfieNieHust cMecei (C MOMOIIbI0 MarHUTa, (PUILTPOBAHUE, BHIIAPUBAHUE,
TUCTUJUISIIMS, XpomaTorpadusi), MpPOBEIEHHWE OYMUCTKH TOBApPEHHOW COJIM;, HAOI0JIeHHe |
ONMCAHHUE PE3YJIbTATOB IPOBEIECHUS OINbITa, WIIHOCTPUPYIOLIErO 3aKOH COXPAHEHHS MacChl;
CO3/1aHHE MOJIETIEN MOJIEKYJ (IIapOCTEP>KHEBBIX).

Baskneimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — 37I€MEHT U MPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIUU TOPEHHS).
Oxcunpl. Ilpumenenne kucnopona. CrocoObl MOMy4YeHHs KHUCIOpoJa B J1abOpaTopuu u
npoMbluieHHOCTH. KpyroBopot kuciopoga B npupone. O30H — ajuloTponHas MOAU(pUKaLus
KHCIIOpOJa.

TeroBoil 3QQexT XUMHUYECKOW peaklnH, TEePMOXMMHMUYECKHE YpaBHEHHUS, 7K30- U
DHAOTEPMUYECKUE peakuMU. TomnMBO: yrosb M MeTaH. 3arpsA3HEHHE BO31yXa, YCHIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bogopon — »oanemeHT M mpocroe BemiectBo. HaxokneHwe Bomopoja B IPUPOJIE,
buznyeckne 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI osyueHus. KucioTsl u comu.

KonuyectBo BemectBa. Monb. MoinsipHas macca. 3akoH ABoraapo. MousipHblil 00BEM
ra3oB. Pacué€Tsl Mo XUMHUYECKUM YPaBHEHHUSIM.

®dusnueckue cBoiicTBa BOAbl. Bonma kak pactBopurens. PactBopbl. Hacblennele u
HEHACHIICHHBIC PACTBOPBL. Pacmeopumocms seuyecms 6 6ode." Maccoasi 0N BEIECTBA B
pacTBope. XUMHYECKUE CBOWcTBa BOAbl. OCcHOBaHUA. Poib pacTBOpOB B IpHUPOJE U B KU3HHU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsizHeHHe NpUPOAHBIX BoA. OXpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanust Heopranuuecknx coenuHeHuil. Oxcuapl. Knaccudukanus OKCHIIOB:
cojieoOpa3zymomue (OCHOBHbIE, KUCIIOTHBIE, aM(pOTepHbIe) U HecosneoOpa3zyromue. HomeHnknatypa
OKCHJIOB (MEXAyHapoJHas U TpuBHaibHas). duznueckrue M XUMHUYECKHE CBOMCTBA OKCHAOB.
ITomy4yenue OKkCUI0B.

1 o o
KprI/IBOM 0003HaYCH y‘{e6HLII/I MaTepual, KOTOPbIKM N3Yy4a€TCs, HO HE BEIHOCUTCS HAa MPOMEKYTOUIHYIO U UTOTOBYIO ATTECTALIUIO.



OcHoBanus. Kmaccudukamuss OCHOBaHHMM: IMIETOYM M HEPACTBOPUMBIE OCHOBAHUSA.
Homenknarypa ocHoBaHuil (MeXAyHapoiHass U TpuBHalbHas1). PU3NYECKHE U XUMHUUYECKUE
cBoiicTBa ocHOBaHMH. [lonyuyenne ocHOBaHUI.

Kucnorsl. Krnaccupukamuss xucnor. Homenkmatypa KHCIOT —(MEXIyHapoaHas U
TpuBHabHasA). Ou3nuecKue U XUMHUYECKHe CBOICTBa KUcHOT. Psan aktuBHOCcTH MetayuioB H. H.
bekerona. [lonyueHnne KUCIOT.

Comu. Homenkmarypa coseil (MeXayHapoIHas W TpuBHaibHas). Dusnueckue u
XHMHYECKHE cBOMCTBaA cotied. [lomyuenue conen.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

XVMUYECKUN SKCIIEPUMEHT: KayeCTBEHHOE OIPEIEICHUE COAECpkKaHUS KUCIopoda B
BO3/IyX€; MOJy4YeHHe, coOupaHue, paclio3HaBaHUE U U3yYeHHE CBOMCTB KUCIOPO/1a; HAOI0IeHUE
B3aMMOJICHCTBUS BEIIECTB C KUCIOPOAOM U YCIOBHSI BO3SHUKHOBEHHS M NMPEKPAIIEHUs TOpEHUs
(moxapa); O3HAKOMJIEHHE C oOOpa3laMd OKCHJOB M OINHUCAaHWE HUX CBOMICTB; MOJIyYeHHE,
coOupaHue, pacro3HaBaHUE U H3Y4YEHHME CBOWMCTB BojaOpoAa (TOpeHue); B3aUMOJCHCTBHE
Bojiopoaa ¢ okcugoMm Meau(Il) (Bo3MOXKHO HCMOIB30BAaHUE BHIEOMATEPHANIOB); HAOIIO/ICHUE
00pa3IoB BEMIECTB KOJIMIECTBOM | MOJIb; MCCIIeIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C
pPa3IMYHON pPACTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OIpPEACIIEHHOW MAacCOBOM JoJiel
pPacTBOPEHHOIO BEILIECTBA; B3aUMOJICHCTBUE BOJABI C MeTa/UIaMM (HAaTpUEM M KaJbIHEM)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB); OMpEeNieHue PAaCTBOPOB KHUCIOT M IEIO0YeH C
MIOMOIIIFI0 HMHJMKATOPOB; HCCIIEAOBAaHHE OOpPAa3lOB HEOPTaHWYECKHUX BEIIECTB PA3IUYHBIX
KJIaCCOB; HAONIOJICHHE W3MEHEHHs OKPAacKH HHIUKATOPOB B PAcTBOpPAaX KUCIOT U IEJIOYEil;
u3ydyeHue B3auMmonencTBua oxcupa wmenu(Il) ¢ pacTBopoMm CcepHOM KHUCIOTBI, KHCIOT C
METaJUIaMH, PEaKIUi HEUTpalu3aluu; IOJIYyYEHHUE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO MeTajula APYTUM M3 PACTBOPA COJIM; PELICHHE SKCIEPUMEHTAIBHBIX 3ajady IO TeMe
«Baxuelmme KIacchl HEOPraHUUECKUX COSIUHEHUIN».

Iepuoauyecknii 3akon u Ilepnoanyeckas cucrema

xumudecknx iemenToB JI. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC PEAKIHHA

[TepBble NONBITKY KJIACCU(PUKALNN XUMUUECKUX 3JIeMEHTOB. [ToHsATHE O TpymNIax cXOAHbIX
AJIEMEHTOB (ILEJIOYHBIE U IIEJTOYHO3EMENIbHbIE METaUulbl, TaJIOT€Hbl, WHEPTHBIC Ta3bl).
DJeMeHTBI, KOTOpbIe 00pa3yoT aM()OTEpHBbIE OKCUIBI U THAPOKCUIBI.

Ilepnonnueckuit 3akoH. llepuogmyeckas cucremMa XuMuUYecKHx d3ieMeHTtoB [ U
MenneneeBa. KopoTkonepuoanas u uimHHomnepuonHass (opmbl Ilepuoandeckoit cuctembl
xumnueckux anemeHtoB JI. M. MengeneeBa. Ilepuonbl m rpynmnbel. PU3HYECKH CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB IEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocrtaB aTomHbIX sAnep. HM3oromsl. Onektponbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBBIX 20 XUMHUECKUX 3JIeMeHTOB [leproanyeckoil cucTemMbl
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
Ilepuonnueckoii cucreme [I. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUs PAInyCa aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO TpynnaM M rnepuojam. 3HaueHue llepmonmdeckoro 3akoHa M
Ilepnonnueckoll CUCTEMBI XMMUYECKHX 3JIEMEHTOB NIl Pa3BUTHsA Hayku M npaktuku. J[. W.
MeHeneeB — y4€HBIN U IPAKIAaHUH.

XuMuyeckas CBSI3b. KoBanentHas (monsipHas " HEMoJIsipHast) CBA3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX JIEMEHTOB. VloHHAas CBS3b.

Crenens okucieHus. OKHCINTEIbHO-BOCCTAHOBUTENIbHBIE peaknu. [Iporeccsl okucneHns
1 BOCCTAHOBJIEHHA. OKHUCIUTENN U BOCCTAHOBUTEIH.

XUMHUECKUH HKCHEPUMEHT: M3ydeHHEe OOpa3loB BEUIECTB METAIJIOB M HEMETAIJIOB;
B3aMMOJIEMCTBUE T'MIPOKCHA IIMHKA C PACTBOPAMM KHMCIOT U IIEN0YEH; IPOBEIECHUE OIBITOB,
WITIOCTPUPYIOIUX IPUMEPBI OKUCIUTENbHO-BOCCTAHOBUTEBHBIX peakUuil (ropeHue, peakuuu
Pa3NoXKEeHUs], COSTUHEHNUS).



MexnpeaMeTHbIe CBS3H

Peanmu3zanus MeXNpeIMETHBIX CBSI3€H MPH M3yYECHUH XUMUU B § KIIACCE OCYIIECTBIISICTCS
4yepe3 MCIOJb30BAaHUE KaK OOIMMX ECTECTBEHHO-HAYYHBIX IIOHATHNA, TaK U TIOHSATHH,
SIBIISTFOIIIUXCSI CHCTEMHBIMH TSI OT/ACTBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (paKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, KIacCHU(pUKaIuUs, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
HU3MEpPEHHE, MOJICITb, SIBIICHHE.

Odusnka: Marepusi, aroM, OJCKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUJA, HW30TOIIbI,
PaIMOAaKTUBHOCTh, MOJIEKYJA, JJICKTPHUYECKUH 3apsiji, BEIIECTBO, TEI0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapocdepa, MHHEpPAIbl, TOPHBIE TOPOABI, IOJIC3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJHEIC PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

ITepuognueckuit 3akoH. Ilepumommyeckas cucrema xumudeckux osnementos . W
MengeneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kajlns, KalbLUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [lepuonyeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUABI XMMHMUYECKOM CBSI3U. THUIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMYECKOM PEMETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccudpukanus u HOMEHKIaTypa HEOpPraHMYECKHUX BELIECTB (MEXIyHAapoIHas H
TpUBHAJIbHAsA). XHMMHMUYECKHE CBOMCTBA BEILIECTB, OTHOCAIIMXCS K pa3IMYHBIM KjaccaM
HEOPraHMYECKUX COEAMHEHUMN, TeHeTHYeCKasl CBsI3b HEOPraHMUECKHUX BEIECTB.

Knaccugukaius XMMUYECKUX peakUui MO pa3iuyHbIM MpU3HAKaM (IO YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaklUu BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHMIO CTEleHen
OKHUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTajlu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsTe o ckopoctu xumuueckod peakiuu. Ilonstue 06 oOpaTUMbBIX U HEOOPATUMBIX
XUMHYECKHX peakiusax. IIoHATHE O TOMOreHHBIX M TETEPOTE€HHBIX peakuusax. [lowsamue o
Xumuueckom pasHosecuu. Dakmopwvi, GIUAIOWUE HA CKOPOCMb XUMUYECKOU peakyuu u
NON0JACEHUE XUMUUECKO2O0 PABHOBECUSL.

OKHCITUTENIbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, JJIEKTPOHHBIM OallaHC OKHUCIHUTEIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAaHUEM METO/1a JIEKTPOHHOT0 OajaHca.

Teopust MEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHI U HE BJIEKTPOIUTHI. KaTnoHsl,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbIMM BHJAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuyl. CuiabHbIE U CllaOble AIEKTPOIHUTHI.

Peakiun monHoro oomeHa. Y CIOBUS MPOTEKAHUS PEAKIIMA MWOHHOTO OOMEHA, MOJHBIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIuu Ha HOHBI.
Ionamue o euoponusze conetl.

XVUMHUYECKUN SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSIMU KPHUCTAJUIMUECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMETaJIOB (rpaduTa U anmasa), CIOKHBIX BEIIECTB
(xmopuna HaTpus); HCCIEIOBaHME 3aBUCUMOCTH CKOPOCTHM XHMHYECKOM peakiuu OT
BO3CUCTBUS PA3IUYHBIX (DAaKTOPOB; UCCIECIOBAHHUE JIEKTPOMPOBOJHOCTH PACTBOPOB BELIECTB,
nporecca  JAMCCOLMAIMM  KHCIOT, IIenoded M cosell  (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPOBEACHUE ONBITOB, WIUIIOCTPUPYIOLUIUMX MPU3HAKU MPOTEKAHUS peaKLuil



HOHHOTO oOMmeHa (oOpa3oBaHME OcajKa, BBIIEIEHHWE Tasza, OOpa30BaHHUE BOJBI); OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakUuil (rOpeHue, peakuuu
pa3JIOKEHUs,, COEIMHEHUs); PpAaclO3HAaBaHUE HEOPraHWYECKUX BEIIECTB C  IOMOILBIO
KaueCTBEHHBIX PEaKLUi Ha MOHBI; pEIICHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtaJyuibl 1 UX COeJUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOCHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHBIC
crenieHu okuciaeHus. CTpoeHue M (U3NYECKUEe CBOWCTBA IPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJlulaMu,
menoyamu). Xsoposopopoa. ConsiHasg  KHMCIOTa, XUMHUYECKHME CBOWCTBA, IOJIyYeHHE,
npuMeHeHue. JlelicTBue XJIopa U XJIOPOBOAOPO/ia Ha OPraHM3M uesloBeka. BaykHelme Xi10puabl
U MX HAXOXJEHUE B IIPUPOJIE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIICHUS.

CrpoeHrie W (U3MUECKHE CBOWCTBAa TPOCTHIX BEIIECTB — KUCIOPOJA H  CEpHI.
AnnoTponHsle MOAU(PUKALIMN KUCIOPOa U cepbl. XUMHUYECKUEe CBOMCTBa cepbl. CepoBOa0OpO,
CTpoeHue, GU3NIECKHUE U XUMHUYECKHE CBOMCTBA. OKCUIBI CEPhl KaK MPEICTABUTEIN KUCIOTHBIX
okcusioB. CepHasi KHCIIOTa, (PU3MYECKHE M XMMUYECKHE CBOMCTBA (00ILIMe Kak MpeICcTaBUTENs
KJj1acca KUCJIOT U crienuduueckue). XMMUUECKHE peaklni, JIeKaIIUe B OCHOBE POMBILIUIEHHOTO
crocoba mnosyyeHust cepHoil kucnoTsl. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs
peakust Ha cynbdar-uoH. HaxoxxaeHue cepbl M e€ COeNMHEHHWH B TpUpoAe. XUMHUYECKOe
3arps3HEHUE OKpYXKarollled Cpeibl COEAUHEHUSMH cepbl (KUCJIOTHbBIE IOKIH, 3arps3HeHue
BO3J1yXa U BOJOEMOB), CIIOCOOBI €ro MPEA0TBPAIICHHUS.

OOmass xapakrepuctuka 3j1eMeHTOB VA-rpynnsl. OcoOEHHOCTH CTPOCHHMsS aTOMOB,
XapaKTEpHbIE CTENICHU OKUCIICHUS.

A30T, pacnpocTpaHeHue B Hpupoze, pusnueckue U XUMHUYeckue cBoiicTBa. Kpyrosopor
azoTa B Ipupoae. AMMHAK, €ro (QU3NYECKUEe M XUMHYECKHE CBOICTBa, IOJIy4eHHUE U
npuMeHeHne. Conau aMMOHHUS, HMX (U3MUECKMe W XHMHYECKHE CBOMCTBA, HpPHUMEHEHHE.
KauecTBeHHast peakuvs Ha MOHbI aMMOHUS. A30THas KHCIOTa, €€ MolydeHue, (pu3nueckue u
XUMHUYECKHe CBOWCTBa (00IIMEe Kak MpeJCTaBUTENs Kilacca KHUCIOT U crenupuuecKue).
Hcnonp30BaHWe HUTPATOB U COJEH aMMOHHS B KadeCTBE MMHEPAIbHBIX YAOOPEHUH.
XUMHUECKOE 3arps3HEHUE OKpPY)KaIoLled cpeabl COeAMHEHUSIMH a30Ta (KUCIOTHBIE J0XK[IH,
3arps3HEHUE BO3/lyXa, TOYBBI U BOJOEMOB).

®ochop, amnorponHsle Mogupukanuu ¢ocdopa, GpusnUecKkue U XMMHUECKHUE CBOMCTBA.
Oxcun ¢pochopa™) u gocdopHast KucnoTa, GU3NUECKUE U XUMHUECKUE CBOWCTBA, MOJyUYECHHUE.
Hcnonp3oBanue pocaToB B KaUeCTBE MUHEPAIbHBIX YI00pEHUH.

OO6mas xapaktepuctuka 31neMeHToB |VA-TPYIIIBI. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHHUSI.

VYraepon, amnoTponHble MOAMGUKAIMHM, PAaCHpOCTpaHEHUE B MpHpoJe, (U3NYEeCKUe U
XUMUYecKne cBoicTBa. Apcopomus. KpyroBopot yriepona B mpupoae. OKCuabl yriiepojaa, ux
¢u3nueckue M XUMHUYECKHE CBOWMCTBA, JCWCTBHE HA HKHUBBIE OPraHU3MBI, TOIy4Ye€HHE U
MpUMEHEHHEe. DKOJIOTHYEeCKHue MpoOJeMbl, CBsi3aHHBIE ¢ okcuaom yriepoxa(l'y); rumoresa
rJ100abHOTO TMOTENJICHNUsT KIMMaTa; MapHUKOBBINA 3¢dexr. YrompHas KucioTa U €€ COJH, UX
¢uznyeckne U XMMHUYECKHE CBOICTBa, MoOJlyueHHE U npuMeHeHHe. KadecTBeHHas peakius Ha
kapOoHar-uoHbl. cnonb3oBanue kapOoOHATOB B OBITY, MEAWLMHE, MPOMBIIUIEHHOCTH U
CEIBCKOM XO35MCTBE.

[TepBoHayanpHble MOHATHS 00 OpraHUYECKHX BEIIECTBaX KaK O COEIMHEHMSX Yriepoja
(MeTaH, O9TaH, STWIEH, alleTWUJIEH, 3TAaHOJ, TJHUIEPUH, YKCyCHas KucloTa). Mx cocmas u
xumuueckoe cmpoeHue. IloHATHE O OWONOTMYECKHM BAKHBIX BEIIECTBAaX: XMpax, Oenkax,
YIJIEBOAAX — M MX POIM B XKHU3HM 4eloBeka. MamepuanvHoe eOUHCMEO Op2aHUYECKUXx u
Heop2aHU4ecKux coOeOUuHeHul.

Kpemunii, ero ¢Qusnyeckue W XUMHYECKHE CBOMCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunenus kpemuusi B mpupoge. OOmmume mpencraBienuss o0 okcunae kpemuus(I'Y) u



KpeMHUeBOM kucnore. CHUIMKAThl, UX HCIOJIB30BaHUE B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH.
Baoicnetiwue cmpoumenbHble Mamepuanvl: Kepamukd, Cmekio, yemeHm, 6emoH, dicene300emon.
IIpobnemol 6e30nacHo20 UCNONBL308AHUSL CIMPOUMETbHBIX MATNEPUATLO8 8 NOBCEOHEBHOU HCUSHU.

XVUMUYECKUN DKCIIEPUMEHT: HW3ydeHHEe O0Opa3lloB HEOPTraHMYECKHX BEIIECTB, CBOWCTB
COJITHOM KHUCJIOTBI; MPOBEIEHUE KAaYECTBEHHBIX peakUUid Ha XJIOPUA-HOHBI U HaONIIO/IEeHUE
MPU3HAKOB WX TIPOTCKAHUS; OIBITHI, OTpakarompe (QU3NYEeCKHe W XUMUYECKHE CBOHCTBA
TaJIOTEHOB U UX COEJUHEHHH (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEPUANIOB); O3HAKOMIICHHE C
oOpasiamMu XJopuJI0B (TaJOreHHJIOB); O3HAKOMJIEHHWE C OOpa3liaMHu cephl U €€ COCIUHECHHUSIMU
(BO3MOXKHO HCHOJB30BAaHUE BHJIEOMATEPHANIOB); HaOJIO/IeHUE Tpoliecca OOYIIIMBaHUS caxapa
1O/ JEHCTBUEM KOHILICHTPUPOBAHHOM CEPHOM KHUCIOTHI; M3Y4YEHHE XUMUYECKHX CBOMCTB
pa30aBICHHON CepHOM KHUCIIOTHI, MPOBEIECHHWE KAaueCTBEHHOH peakiuu Ha cynb(par-uoH u
HaOMo/IeHNe TpHU3HaKa e€ TMPOTeKaHWs; O3HAKOMJICHHE ¢ (PU3MYECKUMH CBOMCTBAMH a30Ta,
dbochopa M uX coeauHEHUN (BO3MOXHO HCIIOJIB30BAHKME BHJACOMATEpUAIOB), oOpazmamMu
a30THBIX M (OochOpHBIX YAOOpPEHMIi; IMOJNydeHHe, COOMpaHHWe, PACHO3HABaHHWE U H3yUYCHHE
CBOICTB aMMHaka; MPOBEJICHUE KAYEeCTBEHHBIX pEaKIMii HAa HOH amMMOoHHUsA U Qocdar-uoH u
M3y4eHUE MPU3HAKOB UX MPOTEKAHHS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCIIOTHI
C MeJbI0 (BO3MOXHO MCIOJIb30BaHUE BUICOMATEPHATIOB); U3YUEHHUE MOJENEH KPUCTAIUTMUECKUX
pemérok anmasa, rpadura, QyuiepeHa; 03HaKOMIICHHE C TIPOIIECCOM aICcOPOIMH PACTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOrasa; MOJyuyeHUe, coOHupaHue,
pacrio3HaBaHUE U U3yUYE€HHUE CBOMCTB YIIIEKHUCIIOTO ra3a; MPOBEeICHNE KaYeCTBEHHBIX PEaKIUi Ha
KapOoOHAT- W CHUJIMKAT-UOHBI W M3yY€HUE TMPHU3HAKOB HX TMPOTEKAHUS; O3HAKOMIICHHE C
MPOIYKUIUEH CUJIMKATHOM MPOMBINIJIEHHOCTH; PEIIEHUE SKCIICPUMEHTAJIBHBIX 337a4 10 TeMe
«Baxuelme HeMeTaIbl U UX COSAUHEHUS».

MeTajibl M UX COeTUHEHUSI

OO0mass xapakTepuCTHKa XHMHUYECKHUX DJJIEMEHTOB — METalJIOB HAa OCHOBAaHUU HUX
nonoxxenus B [lepuonnueckoit cucreme xumudeckux 3memeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauiMueckasi CBs3b M METAUIMYECKas KpUCTAJUIMYecKas
peméTka. DIEKTPOXUMUYECKUN psJ HaMpsHKeHUW MeTauioB. DU3HMYECKHEe W XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOmue cnocoObl MoxydeHusi MeTaioB. [IoHATHE O KOPPO3UU METaIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTallb, YyT'YH, TIOPATIOMUHUHN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{enounble MeTaIIBL: MOJ0KEeHNUE B [leproanueckoil cucteMe XUMHUYECKUX 31eMeHTOB [l
N. MenneneeBa; CTpO€HHE MX aTOMOB; HaxOXJeHUE B mpupojae. Ou3nveckue U XUMUUYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanwus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

[IlenoyHo3eMenbHbIE METAIBI MAarHMd M KalnblLUi: nosokeHue B llepuonnueckon
cucreme xumuueckux snemeHToB JI. M. MenneneeBa; CTpo€HME MX aTOMOB; HaxOXICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxuHeimune coeanHeHUs
KaJbus (OKCUM, TUAPOKCU, cosin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTPAHEHHUS.

AmomuHuii: nonoxenue B llepuogmueckoil cucrteme xumuyeckux siemeHToB J[. U.
MenpeneeBa; CTpOCHHE aToMa; HaXOXAeHHE B mpupojae. Ousnueckne u XUMUYECKHE CBOMCTBA
amroMuHUSA. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenne B Ilepuomnueckoil cucrteme Xxumuyeckux osnaementoB [, U.
MenieneeBa; cTpoeHUE aToMa; HaXOXJAeHUe B npupojie. Puznueckue U XMMHUYECKUE CBOMCTBA
xene3a. Oxcunpl, ruapokcuasl U conu xenesa(ll) m xenesa(lll), mx cocrtaB, cBoicTBa U
MOJIy4eHHE.

XUMHYECKUN DKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMd METaUIOB M CIUIaBOB, WX
(GU3MYECKUMU  CBOMCTBAMH; H3Y4YCHHE pE3yJbTaTOB KOPPO3UH METAIJIOB  (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUaioB), 0COOEHHOCTEN B3aMMOJCHCTBHS OKCHUIA KAJIbLIUS U HATpUS
C BOJIOH (BO3MOXHO MCIOJIb30BAHUE BUICOMATEPHAIIOB); HCCIEIOBAHUE CBOUCTB KECTKON BOJIBI;
mpolecca TOPEeHUs Keje3a B KHCIOpoAe (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUS KAYECTBCHHBIX PEaKIIUi HA MOHBI (MarHUs, KaJIbIIHs, aTIOMUHUS, IIMHKA,
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xene3a(Il) u xenesa(lll), memu(Il)); HaOmomeHWEe M OMUCAaHUE TIPOIECCOB OKpAIIHMBAHUS
MJIaMEHU MOHAMM HATpHsl, KM U KaJlblHs (BO3MOXHO HCIIOJIB30BAHHUE BUECOMATEPUATIOB);
uccienoBanre aM(OTEpHBIX CBOICTB THAPOKCUAA ATIOMUHUS M THAPOKCUAA LMHKA; pElleHUe
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHeillre MeTajibl U UX COCIUHEHUSI.

XuMHus 4 OKpY:Kalomas cpeaa

HoBeie marepuansl u TexHosioruu. BeliectBa M marepuanbl B MOBCEJHEBHOM KH3HU
yesnoBeka. XUMUs U 310poBbe. bezonacHoe UCIOab30BAHNE BEIIECTB U XUMUYECKUX PEAKLIUN B
ObiTy. IlepBasi momoIb NMpU XUMHUYECKUX OKOraXx M OTpaBieHUsX. OCHOBBI IKOJIOTUYECKOU
rpaMOTHOCTH. XHMMHMYECKOE 3arpsi3HEHUE OKpYyKarolled cpeabl (mpeaenbHas A0MycTUMast
koHuentpanus Bemects — [1J[K). Ponb xumMuu B pemieHnn 3K0JI0rMuecKux mpoosiem.

[TpupoaHble UCTOUYHUKU YTIIEBOJOPOIOB (YyroJyib, MPUPOAHBIN ra3, He(Th), MPOIYKTHl UX
nepepaboTKU, UX POJIb B OBITY M MPOMBIITUICHHOCTH.

XUMUYECKUH IKCIIEPUMEHT: U3ydeHHe o0pa3loB MaTepHalioB (CTEKJIO, CIJIaBbl METAJIOB,
MOJIMMEPHBIE MaTEPHUAIIbI).

MexnpeaMeTHbie CBSI3H

Peanuzanust MeXIIpeAMETHBIX CBSI3€H MPU U3YyYEHUU XUMHUU B 9 Kjacce OCYIIECTBIISETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATUH, Tak M MOHSITHIA,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO01re ecTeCTBeHHO-HaY4YHbIE TIOHATHS: HayUHBIH (DaKkT, TUNIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CHUHTE3, Kiaccu(dUKanus, TMNePUOIUYHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOJIOTHS, MaTepHAIIbI.

®dusnka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUDIICKTPUKH, (POTOIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoOe COCTOSHHE BEIIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEMIETKA, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunrtes, npixanue, Ouocdepa, dKOCHUCTEMa, MUHEpATbHbIE YI0OpEeHUs,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaAIbl, TOPHbIE TOPOIBI, MOJIE3HBIE
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O TIIPEIMETA
«XHUMMUS» HA YPOBHE OCHOBHOI'O OBILIEI'O BPA3OBAHUA

I/ISYLIGHI/IC XMMHHA B OCHOBHOM IIIKOJIC HaIpaBJICHO Ha AJOCTHXKCHUEC O6y‘IaIOH_II/IMI/IC$I
JIMYHOCTHBIX, MCTAIMPCAMCETHBIX U MPCIMETHBIX PC3YJIbTATOB OCBOCHUSA yqe6H0ro npeamera.

JIM4HOCTHBIE pe3y/aIbTaThl

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHHS IPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHHSA
JOCTUI'alOTCA B XOA€ 06yquH51 XUMHUHU B CAUHCTBEC y‘IGGHOfI W BOCHHUTATEIBHOMN ACATCIIbHOCTH
Opranu3aniii B COOTBETCTBHHM C TPAAWIHOHHBIMA POCCHHCKUMH COLMOKYJIBTYPHBIMH |
AYXOBHO-HPABCTBCHHBIMU LECHHOCTAMH, IPHHATHIMU B O6H.[CCTB€ npaBujiaMM W HOpMaMHU
HOBEICHUSI W CIIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHMS, CaMOPA3BHTHUS M COLHAIHM3ALUH
o0yyJarouuxcs.

JIMYHOCTHBIE PE3yNbTaThl OTPAKAIOT CPOPMUPOBAHHOCTD, B TOM YHCIIE B YaCTH:

ITampuomuueckozo 6ocnumanus

1) LEHHOCTHOI'O OTHOILIEHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U
HAyYHOMY HACIeIUI0, MOHWMAaHWs 3HAYCHHMS XHMHYECKOH HAyKH B JKH3HH COBPEMEHHOTO
o0rmiecTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HMH(pOpMAIMEl O MEepeJOBBIX JOCTHKEHUSIX U
OTKPBITHAX MHUPOBOH M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSIX 00
yCTpOMCTBE MUpa U OOIECTBA;

I'pasicoanckozo éocnumanusn

2) MNpeaACTaBJIICHUA O COOMAJIBHBIX HOpMAax U IpaBujiaX MEKINIHOCTHBIX OTHOIICHUH
B KOJUIEKTHBE, KOMMYHHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, y4eOHO-
HCCIIEIOBATEIBCKOW, TBOPUYECKOH M APYTHX BHIAX NEATSIBHOCTH; TOTOBHOCTH K pa3HO0Opa3HOU
COBMECTHOM [ICSTEIBHOCTH TPHU BBHINOJHEHUN y4eOHBIX, IMO3HABATEIBHBIX 3aJ1a4, BHIOJHEHUH
XUMHUYCCKUX SKCIICPUMECHTOB, CO3AaHNHN y‘~I€6HI)IX IMPOCKTOB, CTPEMIICHUSA K B3aMMOIIOHUMAaHWIO
¥ B3aMMOIIOMOIIM B IpoLecce 3TOH y4uyeOHOM AesTeIbHOCTH; TOTOBHOCTH OIICHHMBAaTh CBOE
MOBEACHHUEC U IIOCTYIIKU CBOHUX TOBapI/IHIeﬁ C MNO3MOWH HPABCTBCHHBLIX M IIPABOBBIX HOPM C
y4€TOM OCO3HAHHUS MOCIEICTBUNA MOCTYIKOB,;

IJennocmu nayunozo noznanus

3) MHUPOBO33PEHUYECKUX MPEJACTaBICHUA O BeleCTBE M XMMHUYECKOH peakluu,
COOTBECTCTBYIOIIIMX COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKHM W COCTABJIAIOMIUX OCHOBY IJid
NOHUMAaHMUS  CYIIHOCTH HAy4YHOM KapTUHBl MHUpA; MPEACTaBICHHMM 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aMMOCBS3SIX YEIIOBEKa C MPHUPOJHON CPEeoi, O poin
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

4) MMO3HABATEJIbHBIX MOTHWBOB, HAIPABJICHHBIX HA IOJYYEHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX JJIs1 O0OBSICHEHHS HA0II01aeMbIX MTPOLIECCOB U SBICHUM;
5) MO3HABATENIbHOW, WH()OPMAIITMOHHOW W YUTATEIBCKOW KYJIBTYPHI, B TOM YHCIIE

HABBIKOB CAMOCTOSTENbHOW paboOThl ¢ Y4eOHBIMH TEKCTaMH, CIPABOYHOW JHTEPaTypoH,
JIOCTYITHBIMU TEXHUYSCKUMU CPEACTBAMH HH()DOPMAIIMOHHBIX TEXHOJIOTHH;

6) UHTEpeca K OOY4YeHHI0 M TO3HAHUIO, IO003HATENFHOCTH, TOTOBHOCTH U
CITOCOOHOCTH K CcaMOOOpa30BaHMIO, TPOCKTHOM U HCCIEAOBATEIIBCKON JEATEIBPHOCTH, K
OCO3HAaHHOMY BHIOOPY HAMPaBIEHHOCTH U YPOBHS OOYUYCHHSI B TATbHEHUIIIEM;

Dopmuposanusn Kyabmypot 300p06bs

7) OCO3HAHHUS IIEHHOCTH XH3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHWS TMOCICACTBHH W HENPHITHS BPEIHBIX
NpUBBIYEK (YHOTpPEONEHUsST alKOrojs, HApKOTHKOB, KYpPEeHHs), HEOOXOIMMOCTH COOJIIO/ICHUS
paBwJI 0E30MaCHOCTH TIPH OOpalIeHHWH C XMMHYSCKHMH BEIISCTBAMHU B OBITY W peaIbHON
KU3HU;

Tpyooeozo éocnumanus

8) WHTEpeca K MPAKTUYECKOMY U3YYCHUIO MPOQEeCcCHil M Tpylda pa3iHudHOTO pPOja,
yBaXEHHE K TpPyAy M pe3yjbTaTaM TpPYAOBOH MAESITENbHOCTH, B TOM YHCIE Ha OCHOBE
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NPUMEHCHHS TPEAMETHBIX 3HAaHUM 10 XHWMHH, OCO3HAHHOTO BHIOOpA HHIAMBHIyaTbHOMN
TPACKTOPUU MPOJOJDKEHUST 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XHUMHH, OOINECTBEHHBIX HMHTEPECOB M IOTPEOHOCTEH; yCHemHON mpodecCHOHaIbHOM
NCATCIIBHOCTHU nu pa3BI/ITI/I$I HCOGXOI[I/IMBIX YMCHHﬁ, TOTOBHOCTH a[[aHTI/IpOBaTbCSI B
podeCCHOHATIBHOMN CpeE;

DKonozuueckozo éocnumanus

9) 9KOJIOTHYECKH I1€JI€CO00PAa3HOr0 OTHOIIEHHUS K MPUPOJAE KaK MCTOYHHKY SKH3HU
Ha 3eMJie, OCHOBE € CyIIECTBOBaHMsI, IOHUMAHUS [ICHHOCTH 3JI0pOBOr0 M 0O€30MacHOro oopasa
JKH3HH, OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (H3UYECKOMY M ICHXHYECKOMY
3JI0POBBIO, OCO3HAHUsS IICHHOCTH COOJIOEHUS MpaBWI OE30MAaCHOTO MOBEICHHS MpU padoTe ¢
BEIIIECTBAMM, a TAK)KE B CUTYaIUAX, YIPOKAIOIIMX 30POBBIO M KU3HH JIFOEH;

10) CIIOCOOHOCTH TPUMEHSTh 3HAHMS, IOJy4yaeMble IpPU H3YYEHUH XUMHH, IS
pelIcHHs 3ajad4, CBSA3aHHBIX C OKpYKAloIIed MPHUPOAHON CPEIOi, IOBBIIMICHUS YPOBHS
9KOJIOTHYECKOW KYJIbTYPhI, OCO3HAHHUS TIOOAJTBHOTO XapakTepa SKOJIOTHYECKHX MPOoOJieM u
HyTel UX peIIeHHs TOCPEJCTBOM METO0B XUMHU,;

11) 9KOJIOTMYECKOI'O MBIIIJIECHUS, YMEHHS PYKOBOACTBOBATHCSA UM B II03HABATEIbHOM,
KOMMYHHUKATHBHOW M COLMAILHOM MPAKTHKE.

MeTanpeameTHble pe3yJbTaThl

B cocraBe MerampeqMETHBIX pPE3YJIbTAaTOB BBIICNIAIOT 3HAYMMBIE Ui (HOPMHUPOBAHHS
MHUPOBO33PEHUS OOILIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HakKT, cucTema,
IIPOLIECC, AKCIEPUMEHT M JIp.), KOTOPHIE HCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 3TUX NPeAMETOB (OPMUPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydyeOHBIC JEHCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (OpPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILECTBJICHHUIO Y4€OHOI 1€ TeIbHOCTH.

MeranpeameTHble pe3yibTaThl OCBOCHHMsS O0Opa30BaTENbHOM MpOrpaMMbl IO XUMHH
OTpakaroT OBJIa/ICHNE YHUBEPCAIbHBIMU MO3HABATEIbHBIMU JEHCTBUSMH, B TOM YHUCIIE:

ba3zosevimu nozuueckumu oeiicmeuamu

1) YMEHHMEM HCII0JIb30BaTh MPUEMBI JIOTHUECKOTO MBILIUICHUS IPU OCBOEHUH 3HAHUIL:
pacKphpIBaTh  CMBICA XMMUYECKUX TOHATHH (BBIIENATH MX XapaKTepHble MPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHITHUSMH), UCTOIb30BATh MOHATHS Ul OOBSCHEHUS
OTIIENbHBIX (DAKTOB W SIBIEHUN; BbIOMpaThb OCHOBAaHUS M KpUTEpPUM I KiacCUPUKAIUU
XUMHYECKHMX BEILECTB U XMMUUECKUX PEAKLUI; YCTAHABINBATh IPUYMHHO-CIIEICTBEHHBIE CBS3H
MEXy 00bEKTaMH U3YyU€HUs; CTPOUTH JIOTMUECKHUE pacCyk /1eHUs (MHAYKTUBHbIE, 1€ TyKTUBHBIE,
10 aHAJIOTHH); J€NATh BBIBOJBI U 3aKJIFOUEHUS;

2) YMEHHEM TMPUMEHATh B TpOLECCe TO3HaHWS TOHATUA (IIPpeIMETHBIE U
METarpeIMETHbIE), CHMBOJHMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B  XUMHH,
peoOpa3oBbIBaTh NIMPOKO MPUMEHSIEMbIE B XMMHUH MOJIENIbHbIE MPECTABICHUS — XUMHUYECKUN
3HaK (CMMBOJ 3JIEMEHTa), XUMHU4YecKass (opMyina U ypaBHEHHE XHMHUYECKOH peakiuu — IpH
pelieHnn yueOHO-TI03HaBaTeNbHbIX 33/1a4; C YIETOM 3TUX MOJIEIbHBIX MPEACTABICHUI BBISABIATH
U XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEILIECTB U
XUMHYECKHX PEaKIIN; BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIECTBEHHBIE CBSA3H U
IIPOTUBOPEYMS B M3y4aeMbIX Ipolieccax M SBICHMSX; MpeAsararb KPpUTEPUM IJIs BBISABICHUS
ATUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIl; CAMOCTOATEIHHO BEIOUPATH CIIOCO0 pelieHus yueOHoi
3aJaun (CpaBHUBATh HECKOJIBKO BapMaHTOB pEIICHUs, BbIOMpaTh Hambosee MOAXOIAIUN ¢
y4€TOM CaMOCTOSATEIbHO BbIIETIEHHBIX KPUTEPUEB);

baszoevimu uccneoosamensckumu oeiicmeuamu

3) YMEHHEM UCIOIb30BaTh IOCTaBIEHHBIE BOIPOCHI B KAayecTBE HMHCTPYMEHTa
NO3HAHUS, a TaKKe B KAayeCTBE OCHOBBI [UIs (DOPMUPOBAHHS THIIOTE3Bl IO IPOBEpKE
IPaBUIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

4) npuoOpeTeHne OmbITa MO IUIAHUPOBAHHMIO, OPTraHU3allMM W  MPOBEICHHIO
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YUEHHUYECKUX HKCIEPUMEHTOB: YMEHHE HAOMI0JaTh 3a XOAOM IPOLECCa, CAMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pPe3ynbTaT, (opMyIupoBaTh OOOOIIEHHMS M BBIBOJABI IO pe3yibTaTaM
IPOBEIEHHOIO OIBITA, HCCIEOBAHNUS, COCTABIATh OTUET O MPOJIENaHHON padoTe;

Pabomoit c ungpopmayuen

5) YMEHUEM BbIOMpaTh, aHIM3UPOBATH U HMHTEPIPETUPOBATH HH(POPMALUIO
pa3IMYHBIX BUAOB M (HOPM MpEACTABICHUS, MOJy4yaeMyl H3 pa3HBIX HCTOYHHKOB (HAy4HO-
HONYJsipHAs —JUTEeparypa XUMHUYECKOTO COJAEP)KaHUs, CIPaBOYHbIE MOCOOMS, pecypchl
WuTepHeTa); KpUTHUECKU OLEHUBATH POTUBOPEUHUBYIO M HEAOCTOBEPHYIO HH(POPMAITHIO;

6) YMEHUEM IPUMEHATh pa3jIMuHble METOJbl M 3alpochl MPU IOUCKE U OTOOpe
UHPOPMALIUM U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX IS BBINOJHEHUS Y4eOHBIX U
IIO3HABATENIbHBIX 3a/1a4 OINPe/IeIEHHOrO THUIA; IPUOOPETEHHE OIbITAa B 00JIACTH UCIOIb30BAHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTWMH,  OBJAJEHHE  KYJIbTYpPOH  aKTHBHOTO
UCIOJIb30BAaHUSl PA3IMUYHBIX ITOMCKOBBIX CHUCTEM; CaMOCTOSTENIBHO BbIOMPATh ONTHUMAJIbHYIO
dopMmy mpexacTaBieHUs HHPOPMALMU M WLIIOCTPUPOBATH pEIIaeMble 3a/a4d HECIOKHBIMU
cXeMaMH, AuarpaMMamiu, ApyruMu popmamu rpauki 1 UX KOMOMHAILUSAMY;

7) YMEHHEM UCMOJNb30BaTh W AaHAIM3UPOBATh B  Tpolecce y4eOHOH U
UCCIIEI0BATEIbCKON JIeATEIbHOCTH HMHGOPMALMI0 O BIMSHUM HPOMBIIIJIEHHOCTH, CEIbCKOI0
XO03sICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOLIEH MPUPOIHOM CpeJibl;

Ynueepcanvnvimu Kommynukamuenvimu oeiicmeuamu

8) YMEHHUEM 3aJlaBaTh BONPOCH! (B XOJ€ AMAJIOra W/WIN JUCKYCCHUH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM HPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

9) npuoOpeTeHre OMNbITa NPE3EHTAllMM PEe3yJbTaTOB BBINOJHEHHUS XHMHYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOrO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICIOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOW CO CBEPCTHHKAMH II03HABATEIBHOH U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPU PEIIeHNH BO3HHUKAIOIIMX IMPOoOJeM Ha OCHOBE Ydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBbI», KOOPJMHAIIUS COBMECTHBIX JIEHCTBHI, ONpeesieHNe KPUTEPUEB 10 OI[EHKEe KayecTBa
BBITIOJIHEHHOU pabOTHI U JIp.);

Yuueepcanvnvimu pezynamuenvimu oeiicmeuamu

11) YMEHUEM CaMOCTOSTENIBHO OIpPENeNATh LEeNU JeSTeIbHOCTH, IUIaHHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIMPOBATH U MPHU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO JEATEIHHOCT,
BbIOMpaTe Haunbosee 3(dekTuBHBIE CrOCOObI pemieHus y4eOHBIX M I03HaBaTEIbHBIX 3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AJITOPUTM JIEWCTBUM NpH
BBIMOJIHEHUH 3aJaHUA C Y4E€TOM MOJY4YEHHMsS HOBBIX 3HaHUM 00 H3ydaeMbIX OOBEKTaX —
BEIIECTBAX M PEaKIUIX; OIEHUBATh COOTBETCTBHUE IMOIYUEHHOTO pe3yJIbTaTa 3asBICHHOM [ENH;

12) YMEHHUEM HCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MpeIaraeMple B yCIOBUU
3aJaHuH.

IIpenmeTHbIe pe3yabTaThl

B cocraBe mnpeaMeTHBIX pe3ylIbTaTOB IO OCBOCHUIO 00s3aTEIBLHOTO COJEpXKAHUS,
YCTAaHOBJICHHOTO JaHHOM TPUMEPHOW paboueld MpOrpaMMOMN, BBIJEISAIOT: OCBOCHHBIC
oOydJarmuMUCcs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI ACWCTBWIA, crenuduueckue s
mpeAMETHON 00sacTi «XHUMHS», BHIBI NEATEIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUSA, €ro
WHTEPIIPETAIINH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.

[IpeameTHBIE  pE3yabTAaThl MPEACTABICHBI MO TOJaM OOYYEHHS] U  OTPaKaKT
c(hOPMHUPOBAHHOCTH Y O0YUAIOITUXCS CIASIYIONINX YMEHUINA:
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8 KUIACC

1) PACKpbleams  CMbICA  OCHOBHBIX XMMHMUYECKMX IIOHSATHI: aTOM, MOJEKYJIa,
XUMHUYECKHM 3JEMEHT, IPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOIHAs U
HEOJHOPO/IHASI), BAJIEHTHOCTb, OTHOCUTEJbHAS aTOMHAsl M MOJIEKYJsipHash Macca, KOJIMYEeCTBO
BEIeCTBa, MOJIb, MOJISIpHAsh Macca, MaccoBas JOJisi XMMHUYECKOrO JJIEMEHTa B COEIMHEHUH,
MOJISIpHBI 00BEM, OKCHJ, KHCIIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHILATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMHYECKasl peakuus, KiaccuuKaluus peakluid: peaklUd COSAUHEHMs], peakluu
pa3JIOKEHUS, PEaKIUU 3aMEIEHUs, Peaklud OOMEHa, IK30- M JIHAOTEPMHUUYECKUE PEaKIIUU;
Ter10BOM 3 eKT peakuuu; aapo aToMa, SIEKTPOHHBIN CI0W aToMa, aTOMHasi OpOUTallb, paguyc
aToma, XUMHYECKasi CBSA3b, IMOJISIPHAs M HEMOJspHas KOBAJICHTHAs CBS3b, MOHHAS CBS3b, MOH,
KaTHOH, aHUOH, PAaCTBOP, MaccoBas J10Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAI|s) B PaCTBOPE;

2) ULTIOCMPUPOB6AMsb B3aUMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHATUNA (cM. 1. 1) u
MPUMEHSTH 3T MOHSATHUS MPU OMKMCAHUU BEIIECTB U UX MPEBPAILCHUM;

3) UCNONb308amMb XUMUYECKYI0 CUMBOJIHMKY JUISI COCTaBIICHHS (OPMYJ BEIIECTB U
YpaBHEHUU XUMHUYECKUX PEaKLUi;

4) onpeodeisims BAIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX; CTEIICHb
OKHCJICHHS SJIEMEHTOB B OMHAPHBIX COCIMHEHUSX; IPUHAIIICKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy coeAuHeHuW 1o ¢opMmyrnaMm; BUJ XHMHUYECKOW CBs3M (KOBAJICGHTHAass W HOHHAs) B
HEOPraHMYECKUX COCAMHEHUSX;

5) packpvieams  cmvicn  llepuonuueckoro 3axkona JI. WM.  MeHnneneena:
JEMOHCTPUPOBATh MOHMMAHUE MEPUOTNYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHX 3JIEMEHTOB
oT ux mnoyiokeHuss B lleproguyeckodt cucTeMe; 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, ATOMHO-MOJICKYJISIPHOTO YYeHHs, 3aKOHa ABOTaJipo; Onucvleams u
xapakxmepuzosams TadbmuuHyo Qopmy Ilepmommdeckoil cuCTEMBl XHMHUYECKHX 3JIEMEHTOB:
pa3inyaTh MOHATHUS «TJaBHas moArpymnmna (A-rpymnma)» u «mobounas noarpynma (b-rpymma)y,
Manble U OOoNbllIME TMEpPUONbl; coomHocums O0O3HAUEHUs, KOTOpble HMEIOTCS B Tadiuue
«lepuognueckas cucrema xumuueckux »s1eMeHToB [I. . MenaeneeBa» ¢ 4YHCIOBBIMU
XapaKTePUCTUKAMH CTPOEHHUS aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB W 3apsi sjpa, oliee
YHCIIO JIEKTPOHOB M pacmpeieNieHne X MO dJIEKTPOHHBIM CIIO0SIM);

6) Kraccuguyupogames ~ XUMHUUYECKHUE DJIEMEHTBI; HEOPraHWYECKHE BEIIECTBA;
XUMHUYECKHE PeakIuu (110 YUCITY M COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, [0 TETNIOBOMY
dbdexry);

7) xapaxkmepuzoeams  (onucvléame) O0OLME XUMHYECKHE CBOWCTBAa BEILECTB

Pa3JIMYHBbIX KJIACCOB, TIOATBCPIKAAsA OIMUCAHUC TNPUMECpAMU MOJICKYJISAPHBIX ypaBHeHI/Iﬁ
COOTBECTCTBYIOIINX XUMHUYCCKUX peaKuHﬁ;

8) npocrHo3uposeambsv CBOlCTBA BCIICCTB B 3aBUCHMOCTH OT HX Ka4CCTBCHHOI'O
COCTaBa, BOBMOKHOCTHU IMPOTCKAHUA XUMHYCCKUX npeBpameHHfI B PA3JIMYHBIX YCIIOBHUAX,
9) 6bl4UC/iANb OTHOCUTCIIBHYIO MOJICKYIIPHYIO W MOJIIPHYHO MACChbl BCIHICCTB;

MacCOBYIO JIOJII0 XUMHUYECKOT0 3JIEMEHTA 1Mo (opMysie COeIMHEHUS; MaCCOBYIO JOJI0 BEIleCTBa
B PAcTBOPE; IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUYECKON PEaKIINH;

10) npuUMeHaAmMb OCHOBHBIE OIEpallMd MBICIUTEIbHOW NEATEeIbHOCTH — aHallu3 |
CHHTE3, CpaBHEHME, 00O0OIIeHHe, CUCTeMAaTH3alNI0, KIacCU(pUKAINIO, BBIIBICHUE MPUYUHHO-
CIIEICTBEHHBIX CBSI3eéd — JUISI W3YYEHHsS CBOMCTB BEUIECTB W XHMMHUYECKUX peakIuil;
€CTeCTBEHHO-HAyYHBbIE€ METOJAbl I03HAaHUS — HaONIo/eHHe, HU3MEpEeHUe, MOJEIUPOBaHHE,
HKCIIEPUMEHT (peanbHbIN U MBICIICHHBIH);

11) cnedoéamy TIpaBWIIaM TIOJB30BAHUS XMUMHUYECKOM MOCyaod M Ja00paTOpPHBIM
o0opysoBaHueM, a Takke TMpaBuiIaM oOOpallleHHs C BEIIeCTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU I10 BBIOJHEHUIO J1a0OpPaTOPHBIX XWMHYECKUX OINBITOB IO MOJYYECHUIO U
coOMpaHnio Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJA), TPUTOTOBJICHHUIO PACTBOPOB C
OIPENEIEHHOM MacCOBOM [IOJIEM pPACTBOPEHHOIO BEIECTBA; IUIAHUPOBAaTbL M IIPOBOJIUTH
XUMHYECKHE SKCIIEPUMEHTBI MO0 PACMO3HABAaHUIO PACTBOPOB IEJIOYEH M KHUCIOT C MOMOILBIO
UH/IUKAaTOpPOB (JIakMyc, (GeHOIPTATCHH, METUIOPAHK U JP.).
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9 KUIACC

1) PAcKpvieams CMbIC OCHOBHBIX XUMHUYECKUX IOHSTUN: XMMHUYECKMHA 3JIEMEHT,
aTOM, MOJIEKYJIa, UOH, KaTHOH, aHMOH, IIPOCTOE BEILIECTBO, CI0KHOE BEIIECTBO, BAJIECHTHOCTD,
3JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKHUCICHMs, XUMHUYECKas peaklus, XUMHUYecKas CBs3b,
TETUIOBON A(PQEKT peakiuu, MOJIb, MOJSIPHBIH 00BEM, PacTBOP; HIEKTPOJIUTHI, HEIJIEKTPOIHUTHI,
JIEKTPOJIUTHYECKAs JTUCCOLMALMSA, PEAKLUUHU HOHHONO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMbIE H HEOOpaTHMbIE pPEaKLIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC
pEaKIMM, OKHUCIUTENb, BOCCTAHOBUTENb, OKHUCIEHHE M BOCCTAaHOBJICHHME, aJJIOTPOIUS,
amM(pOTEepHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METAINYECKasi), KPUCTAIIIMUECKas
pewmérka, KOppO3Hs METalIOB, CIUIaBbl; CKOPOCTb XUMHUYECKOW peakUuy, MpeIesbHO
nonyctumas koHuentpamus (IIJIK) Bemecrsa;

2) UNIOCMPUPOBams B3aUMOCBS3b OCHOBHBIX XUMMUYECKUX MOHATHH (cM. 1. 1) u
IPUMEHSTh 3T MOHATUS IPU ONMCAHUU BEIIECTB U UX MPEBPALLEHUN;

3) UCNoNb306amb XUMUYECKYI0 CUMBOJMKY JUIsI COCTaBlIeHHs (OpMYJ BEIIECTB U
YPAaBHEHUI XMMUYECKUX PEAKLUH;

4) onpedenams BANCHTHOCTb M CTENEHb OKHMCICHHUS XUMHMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX pa3JIMYHOrO0 COCTaBa; IPUHAAJICKHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
coeMHEHUH no ¢GopMynaM; BUJ XUMHUECKON CBA3U (KOBaJICHTHAs, MOHHAs, METAJUINYECKas) B
HEOPraHMYECKUX COEIMHEHUSX; 3apsj] MOHA IO XUMHUYECKOW (opMmyiie; XapakTep Cpelbl B
BOJHBIX pAacTBOpPax HEOPraHMYECKMX COEAMHEHWH, THUI  KPUCTAJUIMYECKOH  PpeméTKu
KOHKPETHOI'O BELIECTBA;

5) packpvieams  cmuicn  llepuomumueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATH €ro TOHUMAHUE: ONUCbl6amb U Xapakmepuzosams TaOIMUHYIO (HopmMy
[Tepuonuueckoil cUCTEMbl XUMHUYECKUX AJIEMEHTOB: pa3iMyaTh MOHATHS «TJIaBHAs MOATPYIIa
(A-rpynna)» u «mobounas noarpynna (b-rpynna)», mansie U OoJbLINE EPUOBL; COOMHOCUMb
0003HaueHMsI, KOTOPbIe UMEIOTCS B MIEPUOJMUECKON TabnIe, C YUCIOBBIMU XapaKTePHUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsj sApa, oOlee Yuciao 3JIEKTPOHOB U
pacripesielieHHe UX MO0 JIEKTPOHHBIM CJI05IM); 00bACHAMb 00INEe 3aKOHOMEPHOCTH B U3MEHEHUH
CBOICTB 3JIEMEHTOB M MX COEIMHEHMH B IpeJienax MaJlbIX NEpPHUOAOB U IJIaBHBIX MOATPYIII C
Y4€TOM CTPOEHUS UX aATOMOB;

6) Kaaccuguyupoéamsy ~ XMMHUYECKHE 3JIEMEHTBI; HEOpPraHMYeCKHe BEIIECTBa;
XUMHYECKHE peakuu (110 YUCIY M COCTaBY YYacCTBYIOIIMX B PEAKIMM BEILIECTB, 10 TEIJIOBOMY
3peKTy, 10 U3MEHEHUIO CTENEeHEeH OKUCIEHHUS] XUMUYECKHX 3JIEMEHTOB);

7) xapakxmepuzoeams  (onucvlgams) O00MME U CHCHUPUISCKHE XUMHYECKUE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEPXKas ONUCAHUE IPUMEPAMH MOJIEKYJIIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

8) cocmaensAms ypaBHEHUsI AJIEKTPOJIMTUYECKON JHUCCOLMALIMN KUCIIOT, LIEJIoueH U
coJiell; TIOJHBIE U COKpAIIEHHbIE YPaBHEHMsI peaklui MOHHOTO OOMEHa; YpaBHEHMs peaKIMid,
MOATBEPXKJIAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKOM CBA3M MEXIY BELIECTBAMM PA3JIMYHBIX
KJIACCOB;

9) packpuvleamso CYLIHOCTb OKHCJINTENBHO-BOCCTAHOBUTENIBHBIX peakuuii
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX peaKiuii;

10) NpOCHO3UpPO6amMb CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS;
BO3MOXKHOCTH MPOTEKaHHUSI XUMUYECKUX MTPEBPAIIEHUH B Pa3IMYHbIX YCIOBHSIX;

11) 8bIYUCAAMS OTHOCUTEJIBHYI0 MOJIEKYJSIPHYI0O M MOJIIDHYIO MAacChl BEILECTB;

MAacCOBYIO JOJII0 XUMHYECKOTO 3JIEMEHTa 10 (hOpMyJie COSAMHEHHS; MACCOBYIO JIOJIO BEIIECTBA
B PacTBOpE; IPOBOIUTH PACUETHI IO YPaBHEHUIO XMMUYECKOH peaKIii;

12) cnedogams TIpaBUJIAM MOJIB30BAHMA XMMHYECKOH TOCYAOM M J1a0OpaTOPHBIM
o0opynoBaHMEM, a TakXKe INpaBWIaM OOpalleHHss C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKIMSAMHU 110 BBIITOJHEHUIO Ja0OPATOPHBIX XHUMHYECKHX OIBITOB MO TIONYYCHHIO |
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aAMMHAKa U YTIICKUCIIOTO ra3a);
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13) npoooums PEAKLUHU, MOATBEPHKAAIOLINE KadeCTBEHHBIH COCTAaB Pa3IMYHBIX
BEIIIECTB: PACIO3HABaTh OIBITHBIM IYTEM XJOpHUI- OpoMuI-, MOAWMI-, KapOoHat-, docdar-,
CHJIMKAaT-, Cynb(ar-, TMIPOKCUA-UOHBI, KaTHOHbl aMMOHMS M MOHBl HM3yYEHHBIX METAJJIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PAaCTBOpPaX HEOPTAHUYECKUX BEILECTB;

NpUMeHAmb OCHOBHBIC OIIEPALIMM MBICIUTEIBHON [EATEIBHOCTH — AaHAlIu3 U CHUHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMATHU3aLUIO, BBIABICHHE IPUYUHHO-CIICACTBEHHBIX CBSI3eH — I
W3YYEHHUs CBOMCTB BEIECTB M XUMHUYECKUX PEAKIMM; €CTECTBEHHO-HAyYHbIE METO/bI ITO3HAHUS
— HabmroieHne, U3MEpEeHNe, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEabHBIM U MBICIICHHBIN).



