


HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHU Ha YPOBHE OCHOBHOrO 00IIEro o0Opa3oBaHUs
COCTaBJi€Ha Ha OCHOBE TpeOOBaHMA K pe3yjabTaraM OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00LIET0 0OPAa30BaHUs, MPEACTABICHHBIX
B ®OI'OC OOO, a Takxke Ha OCHOBE (enepaibHON padoueii MNporpamMmbl
BOCIUTAHUS U C YYETOM KOHIEMIMN MPENOAABAHUS YUYCOHOTO MPEaAMETA « X UMUSD»
B 00pa30oBaTe/ibHbIX Opranu3anusx Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AAE€T TPEACTABICHUE O IENX, OOIICH CTpareruu
OOy4YeHUsl, BOCIUTAHUS M Pa3BUTHd OOYYAIOIIMXCS CPEACTBAMHU Y4YEOHOIO
npeaIMeTa,  YCTAaHABIMBACT  00S3aTEIBHOE  NPEIMETHOE COZIEpIKaHMeE,
NPEAYCMATPUBAET PACIPEACIICHHE €ro Mo KiaccaM M CTPYKTYPUPOBAHME I10
pazaenam M TeMaM MPOrpamMMbl MO XWMUH, OMNPEAENSCT KOJUYECTBEHHBIE W
KAU€CTBCHHBIE XapAKTEPUCTUKU COAEPKaHUS, PEKOMEHY EMYHO
MOCJICIOBATENBHOCTh ~ M3YUYEHUST XHUMHM C  YYETOM  MEXNPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3EH, JIOTMKM Y4eOHOTO  NOPOLECCA, BO3PACTHBIX
O0COOEHHOCTEH  OOyYaromuxcsi, ONpeAeaseT BO3MOXHOCTH MpEeaMeTa IS
peaM3anu TpeOOBaHWM K pe3yjibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeIbHOMN
IpPOrpaMMbl HA YPOBHE OCHOBHOTO 00HIEr0 0Opa3oBaHMsl, a TAkKe TPeOOBaHMMA K
pe3yapTaTaM 0Oy4YEHUs XUMUHM Ha YPOBHE LeJICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJOB YUYeOHO-TIO3HABATEIILHOM ACITENPHOCTH OOYYaromerocss Mo OCBOCHHIO
y4eOHOr0 COACPKAHUSI.

3HaHWE XWMHH CIOY>KUT OCHOBOM 1 (OPMUPOBAHUS MHUPOBO33PCHUS
00y4aroLEerocs, €ro MPeACTaBICHUH O MATEPUAIBHOM €IMHCTBE MUPA, BAKHYIO
POk UrparoT (POpMHUPYEMBIE XMMHEH MPEACTABICHUS O B3aWMONPEBPALICHMIX
SHEPruM W 00 HBOJIIOLMKA BEMICCTB B MPUPOAC, O MyTAX PEIIEHUS TIOOATBHBIX
npoOJeM YCTOWYMBOIO Pa3BUTHsI YEJIOBEUECTBA — CHIPHEBOM, DSHEPrEeTHUCCKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

H3yuyeHne XuMuu:

CHOCOOCTBYET — peanu3aluy  BO3MOXKHOCTEH  JJIs  CAMOPA3BUTHS U
(OpMHUPOBAHUS KYJIBTYPhI JINYHOCTH, €€ 00IICH U (PyHKIIMOHATLHON rPpaMOTHOCTH,

BHOCUT BKJIaJ B (POPMHPOBAHME MBILIICHHS W TBOPYECKUX CIOCOOHOCTEH
0o0yvaromuxcs, HaBBIKOB WX CaMOCTOSTENbHOM  y4eOHOH  AEATENBHOCTH,
AKCIEPUMEHTAJIGHBIX W MCCIICIOBATEIbCKUX YMEHHMM, HEOOXOJMMBIX KakK B
NOBCEIHEBHOM JKU3HHU, TaK U B MPOYECCUOHATBHON ACITETbHOCTH,

3HAKOMHT CO CHECHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IIsAAa HA €IMHCTBO MPUPOABI M YETOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM IPAMOTHOCTH 00YYarOIIUXCH,



CoCOOCTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHONICHWS K €CTECTBEHHO-
HayYHBIM 3HAHUM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOIl BKJIaJ B DKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHbIE HampaBjcHHUs B OOYYEHUM XMMHUU OOECHEUYMBAIOTCH CHEUA(PHUKON
COJEP)KaHUs  y4eOHOrOo  MpEeAMETa, KOTOPBIA  SBISETCS  TMEAArOTMYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKM XUMHUM HA OMPEACTEHHOM dTane €&
pPa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOIO 00MIEro 00pa3oBaHUsl OPUCHTHPOBAH HA
OCBOCHME OOYYArOIMMUCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUH XWMHH, OCHOB
HEOPraHWYECKOH XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX IOHATHH
OPraHUYECKON XNMUHU.

CrpykTypa coaepKaHWsl MPOTrPaMMBl IO XUMHUM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAX0Aa K €€ M3yueHuro. COAECP)KAHUE CKIIAJbIBACTCA U3 CHUCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI IOHATHI O XUMUYECKON
peakuu. OO€ 3TH CHCTEMBl CTPYKTYPHO OPraHHW30BaHbl MO MPUHLMITY
[TOCJIEAOBATENBHOTO Pa3BUTHS 3HAHUIM HA OCHOBE TEOPETUUYECKUX MPEIACTABICHUMN
Pa3HOro ypOoBHS:

— aTOMHO-MOJIEKYJIAPHOT'O YYEHHS KAK OCHOBBI BCET0 €CTECTBO3HAHUS,

— I lepuommnyeckoro 3akoHa /[. 1. MeneneeBa kak OCHOBHOIO 3aKOHA XUMUH,

— YUYEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBA3H;

— TMpeactaBileHWid 00 BIICKTPOJUTHUYECKOH NWUCCOLMALMM  BEIIECTB B
pacTBopax.

TeopeTHYeCcKre 3HAHHWA PACCMATPUBAKOTCA HA OCHOBE JMIOUPHYECKH
NOJTYYEHHBIX W OCMBICTIEHHBIX (DAKTOB, PA3BUBAKOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSL K JAPYrOMYy, BBIMOJHSAS (PYHKUMUA OOBICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTUYECKOIO NMPUMEHEHUSA W IOJYYEHHS
M3Y4YaeMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl MO XHMHH  CIHOCOOCTBYET  (POPMHUPOBAHUIO
MPEICTABICHAS O XUMHAYECKON COCTABJIAIOIICH HAYYHON KApPTUHBI MUAPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJAM TO3HAHUS B Hayke. M3ydeHWE XUMUH TNPOUCXOAUT C MPUBICYCHUEM
3HAHWIA M3 paHee M3YUYEHHBIX YYEOHBIX MPeAMETOB. «OKpY>KaOIUH MUPY,
«buonorus. 5—7 knaccel» U «Du3uKa. 7 Ki1acey.

[Ipy W3y4eHHMH XUMUM TPOUCXOOUT (HOPMHUPOBAHHME 3HAHWI OCHOB
XUMHYECKOH HAyKHM KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKON
NEATENIbHOCTA YEJIOBEKA M KaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBL.
3amaya y4eOHOrO MpeAMETa COCTOMT B (POPMUPOBAHWUU CUCTEMBI XUMHYECKHX
3HAHUI — BaKHEHIIMX (PAKTOB, MOHSTHIA, 3aKOHOB U TEOPETUUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OOOOMIEHNI MUPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HAyKH, B
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COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Posb XUMUU B SKU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tenma w BemiecTBa. MOU3NYECKUE CBOWMCTBA BELIECTB. ArPEraTHOE COCTOSHUE
BenlecTB. [loHsATHE O METOAaX MO3HAHMS B XUMUHM. UKMCThIE BEIIECTBA U CMECH.
CrocoOsbl pa3acieHust CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMUYECKHE 3IEMEHThl. CHMBOIBI XUMWUYECKUX
37eMeHTOB. [IpOCThIE U CIOKHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (¢Gopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BellecTB. (OTHOCHTENbHAS AarOMHas Macca.
OTHOCUTENBHAS MOJIEKYJISIPHAs Macca. MaccoBas 10711 XUMHYECKOTO 3JIEMEHTA B
COCIUHECHHH.

KonnyectBo Bewectsa. Mosie. MosisipHas Macca. B3auMOCBsA3b KOJIMYECTBA,
MacChl M 4YHMClIa CTPYKTYPHBIX €OUHMI] BewecTBa. Pacuérel mo Qopmynam
XUMHYECKHX COCAMHCHHMA.

OU3NYECKUE U XUMHUYECKUE SBICHHS. XUMUYECKas PEakuus U €€ MPU3HAKH.
3aKOH COXPaHEHHs MAaCChl BEHIECTB. XMMHWYECKUE ypaBHEHHs. Knaccudpukanus
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEIIEHUS, OOMEHA).

Xumuueckuii JKkcnepumenm:

3HAKOMCTBO C XMMHWYECKOW MOCY0M, MpaBuiaMu padoTel B 1a00Oparopuu u
npuéMaMu oOpanieHusl ¢ JJabOPaTOPHBIM OOOPYJOBAHHEM, U3YUEHHE W OMUCAHUE
(U3NYECKUX CBOMCTB OO0pa3lOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TasHUE JibJla, PacTUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHJACHCALMS BOJbI) U XMMHUYECKHAX (TOPEHUE CBEYH, MPOKATMBAHUE
MEHON MPOBOJIOKH, B3AMMOICHCTBAE MENA C KMCIOTOMN) ABNEHUM, HAOMOaAeHNE U
OMKCAHUE TPHU3HAKOB TPOTEKAHUS XWMHUYECKUX peakumid (Pa3ioKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPHIOM Oaphs, pasjioKeHHE TMAPOKCHIA
meam (11) npu HarpeBanum, B3aMMOACHCTBHE Kkene3a ¢ pacTBopoM conm meau (1),
W3YYECHUE CNOCOOOB PA3JCiICHUs CMECEH: C MOMOIIBID MAarHuTa, (PUILTPOBAHUE,
BbIMIAPUBAHUE, NUCTUIUISALMS, XpoMaTorpadus, TPOBEACHHE OYACTKH MMOBAPEHHOMN
COMM, HAONIOACHWE W  OMMCAHHME  PE3YJbTATOB  MPOBEACHUS  OMbITA,
WTIOCTPUPYIOMIETO 3aKOH COXPAHEHWST MAacChl, CO3JaHUE MOJEIEH MOJEKY
(IIapOCTEPIKHEBBIX ).

Baxueiimue npeacraBuTe/ M HEOPraHNYECKNX BEIECTB

Bosnyx — cMech razoB. CocraB Bo3ayxa. Kucimopom — 3IEMEHT U MPOCTOE
BenlecTBO. HaxoskneHwe kuenopoga B OPUPOnE, (PU3MUECKHE M XMMHUYECKHE
cBoiictBa (peakuum ropeHus). Oxcuabl. [IpuMenenme kucnopona. CrocoOsl
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NOJyYEHUsT KUCIOpoJa B JIaOpaTopud W MPOMBINUIEHHOCTH. KpyroBopor
KHACI0poa B mpupoe. O30H — aJIOTPONHAs MOAU(PUKALKS KUCITOPOAA.

TennoBol >PPEeKT XUMHUECKOW peakluu, TEPMOXUMHUYECKUE YPaBHCHMS,
3K30- M JBHAOTEPMUYECKHE PEAKUMH. TOIUIMBO: YIrOdb M METAH. 3arpsa3HEHUE
BO3/yXa, YCUJICHUE TAPHUKOBOTO 3PPEKTA, pa3pyIIEHUE O30HOBOTO CIOS.

Bomopon — sneMeHT W mpOCTOE BELIECTBO. HaxoskaeHuwe Bomopona B
npupose, (U3MYEeCKHe W XHMHUYECKME CBOMCTBA, NPUMEHEHHUE, CHOCOOBI
nostyueHus. KucmoTel 1 comu.

Monsipablii 00bEM ra30B. Pacy&éThl M0 XUMHUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpUTENb. PacTBOpHIL
HacellieHHBIE ¥ HEHACBHIICHHBIE PACTBOPBEL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10Jisl BEMIECTBA B PACTBOPE. XMMHUECKHAE CBOMCTBA BOJBI. OCHOBAHUS.
Pone pacTBOpOB B MPHUPOAE U B XKM3HM YeNOBEKA. KpyroBopoT BOABI B IPUPOAE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BOI.

Knaccudukanus Heopranmdeckux coeamHenuid. Okcunpl. Kmaccudukanus
OKCHZIOB.  coyicoOpasyromme  (OCHOBHBIE,  KHCIOTHbIE, aM(OTEpHBIE) W
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Ou3nueckHe W XHUMHYECKUE
cBOICTBA OKCUAOB. [lonyueHne OKCUaI0B.

OcHoBannda. Kiaccuukannus OCHOBaHMIA: IHENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHkiarypa OCHOBaHWMA. DU3NYECKHUE U XUMHUUYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnotel. Knaccupukaums kucnor. HoMeHknatypa KuciioT. OU3NUYECKUE U
XUMHUYECKUE CBOWMCTBA KUCHOT. Psan axruBHoctw meramnoB H. H. bekerosa.
[Tonyyenue KUCIOT.

Comu. Homenkmarypa coneidl. GU3HUECKUEe U XUMUYECKUE CBOMCTBA COJEH.
ITony4denwue CoJien.

['eHeTHUECKAs CBSI3b MEXKAY KITACCAMU HEOPraHUYECKUX COCIMHEHUN.

Xumuueckuii JKkcnepumenm:

KAUECTBEHHOE OINPEACIICHUE COACP)KaHUS KUCIIOPOJAa B BO3AYXE, MOJYUYEHUE,
coOMpaHue, PACIO3HABAHME W W3YYCHHE CBOWCTB KHCJIOPOAA, HAOIIOACHUE
B3aMMOJICHCTBUS BELIECTB C KUCIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
NPEeKpalicHUsl TopeHust (MmoXkapa), O3HAKOMJICHHE C 00pa3sllaMH OKCHAOB U
OMKCAHUE WX CBOKMCTB, MOJYYCHHE, COOMPAHME, PACNO3HABAHME W H3YUYECHUE
CBOMCTB BOJIOpOAa (FOPEHME), B3aUMOACHCTBUE BogOpoaa ¢ okcuaoMm meau (1)
(BO3MOXKHO MCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEH pACTBOPEHMS BEILIECTB C
pPa3nM4HON PACTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C  ONPEACIEHHON
MAacCOBO# J0JIEN paCTBOPEHHOIO BEIIECTBA, B3AUMOAECUCTBUE BOJBI C METAJIAMU
(HaTpueM ©  KajablueM) (BO3MOXKHO  HMCIHOJIb30BAHUE  BHJICOMATEPHUAIIOB),
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UCCIICIOBAaHHE O00pa3sllOB HEOPraHWYECKUX BEIIECTB PA3NIMYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHSI OKPACKW MHAMKATOPOB B PACTBOPAxX KHUCIOT W LICTOYEH,
U3y4eHUE B3amMoAchcTBHA okcuaa meam (II) ¢ pacTBOpOM CEpHOM KHCIOTHI,
KHCIIOT C METAUIAMH, PEaKUMidi HEUTpaTM3alMM, MOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJHOIO MeETaula APYIrMM M3 pacTBOpPa COJIM, PELICHHE
SKCIIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BakHelmme KiIaccel HEOPraHuyeCKUX
COCIMHECHUIY.

Hepnoanyecknii 3akoH u Ilepuoamyeckast cucreMa XHMHYECKHX
yiemMeHToB /I, W. MengeneeBa. CrpoeHne aTomMoOB. XHUMHYECKAsl CBA3b.
OKHCIUTEIBHO-BOCCTAHOBHTE/IbHBIE PEAKIIUH

[lepBbie MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IPYNNAax CXOJHBIX 3JEMEHTOB (INEJOYHBIE W IIEIOYHO3EMENIbHBIE METAILIBL,
TJTONE€HbI, HHEPTHBIE Ta3bl). DJEMEHTBI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

ITeproanueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
HN.  Mengeneera.  KopoTkonepuoaHas W JJIUHHONEPUOAHAS  (OPMBI
Ilepronyeckoil cucTeMbl XUMUUYeCcKuX 3iieMeHToB [I. Y. Menneneesa. Ilepuonasl
u rpynnsl. DHU3NYECKUI CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA M
IPYIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHHe
ANIEKTPOHHBIX ~ 000JOYEK aroMOB  MEpBbIX 20 XMMHYECKMX  DJIEMEHTOB
Ilepnommueckoin cucremsl . M. Menneneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA IO €ro nojoxkeHur B [lepuonuueckoit cucreme /[, 1. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca aroOMOB XUMHUYECKHX DJIEMEHTOB,
METATUIMYECKUX U HEMETATUIMYECKUX CBOMCTB IO TPYNIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoaAnveCcKOi CHCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuTUs Hayku W npaktuku. [[. M. MenneneeB — y4d€HbIA U
IPOKIAHUH.

Xumuueckass CBsi3b. KoBaJieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENBHOCTh XUMUYECKHUX JJIEMEHTOB. MOHHAs CBA3b.

Crenenp  okucieHust.  OKUCIMTENBHO-BOCCTAHOBUTENBHBIE — PEAKLUU.
[Tpoueccol OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3y4eHuEe OOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMAPOKCUJA LMHKA C PACTBOPAMH KHCIOT W IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEaKUUi
(ropeHue, peakuuuy Pa3IoKEeHHS, COSTUHEHUS).

Mejxcnpeomemnuwie céasu



Peanmu3anuss MEKNPEAMETHBIX CBA3CH NMPU M3YYCHHM XUMUM B 8 Kiacce
OCYIIECTBIISETCS YEPE3 MCHOJAB30BAHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHSATHM, TAK W TOHATHU, SBJISFOIIUXCS CUCTEMHBIMM ISl OTACIBHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOwmme eCcTECTBEHHO-HAYYHbIC MOHATHS: HAY4YHBIA (aKT, TUMOTE3a, TEOPHUS,
3aKOH, aHaJlu3, CUHTE3, KiIacCU(pUKaLUs, TMEPUOJNYHOCTb, HAOIIOACHHE,
3KCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIEND, SIBJICHUE.

du3nKa: Marepusi, aroM, OJEKTPOH, MPOTOH, HEWTPOH, WOH, HYKJIWI,
M30TOIBI, PAAMOAKTUBHOCTb, MOJIEKYJA, JJICKTPUYECKUIA 3apsi, BELIECTBO, TENO,
00BEM, arperarHoe COCTOSIHUE BEIIECTBA, T'a3, (PU3NUYECCKUE BEIMYMHBL, €IUHULBI
MU3MEPEHHUs, KOCMOC, TUTAHETHI, 3BE3/bl, COMHIIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

['eorpadus: armocdepa, rtuapocdepa, MHHEPATbI, TOPHBIC MOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOTIIMBO, BOJHBIE PECYPCHIL.

9 KUJIACC

BemecTBo 1 XUMHYECKasI peakuus

Ilepnoanueckuii 3akoH. [lepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
H. MenpeneeBa. CrpoeHue aroMOB. 3aKOHOMEPHOCTM B W3MEHEHUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHOAOB, Kaus, Kalblus H WX
COCIMHEHHAIA B COOTBETCTBHM C TMOJOKEHHEM JSJIEMEHTOB B llepuommyeckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHHe BeEIIECTBA: BHJABI XMMHYECKONW CBA3M. THIIBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THINA KPUCTAJUIMYECKOW PEIIETKU U
BHUJA XUMHUUYECKOM CBSI3M.

Knaccuukanms 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHYECKHAEC
CBOMCTBA BEIIECCTB, OTHOCAIUMXCS K PA3NMYHBIM KJIACCAM HEOPraHUYECKUX
COCIMHEHHUM, TCHETUYECKAs CBA3b HEOPraHUYECKUX BEILIECTB.

Knaccupukanms XuMU4eCKNX peaKuii Mo pa3jiMyHbIM MPU3HAKAM (110 YHCITY
W COCTaBy YYAaCTBYKOIIMX B PEAKUMM BEIICCTB, MO TEMJIOBOMY 3(PdekTy, mo
W3MECHEHUIO CTENCHEH OKHUCIEHUS XMMHYECKHX 3JIEMEHTOB, MO OOPaTUMOCTH, MO
YYaCTHIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKHAE PEAKLMU, TEPMOXUMHYECKHE
VPaBHEHUSI.

[TonsTe 0 ckopocTH XMMHYECKOH peakuuu. [loHaTne 00 oOparuMbIX |
HEOOpAaTUMBIX XUMUYECKUX peakimsX. [IoHITHE 0 TOMOTE€HHBIX U ME€TEPOrE€HHBIX
peakuusx. [lonsatue o karamuse. [IOHIATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIUSIOIIAE HA CKOPOCTb XMMHUYECKOW PEAKIMHA W TOJIOKEHUE XUMHYECKOIO
PaBHOBECHSI.

OKMCANTENbHO-BOCCTAHOBUTEIBHBIE ~ PEAKUMKU,  JJICKTPOHHBIA  OajilaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM peaKLmu. CocraBineHue  ypaBHEHUH
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OKHUCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUMA C  MCHOJIB30BAHUEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus dNEKTPOIMTAYECKON JUCCOLMALMU. DNEKTPOIUTHI U HEAIEKTPOIUTHIL.
Katnonsl, aHMOHBI. MeEXaHu3M JUCCOLMALIMM BELIECTB C PA3JIMYHBIMU BHJIAMU
XUMHYECKOH CBsA3H. CTeneHp auccounauni. CUIbHBIE U CTA0bIE SNIEKTPOTIUTHI.

Peaknuu noHHOTO OOMEHA. YCIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO 0OMEHA,
MOJIHBIE M COKPAlIEHHBIE MOHHBIE YpaBHEHMs peakumii. CBOWMCTBA KMCIOT,
OCHOBaHMI W CONEii B CBETE MPEACTABICHUH 00 3IEKTPOIMTHYECKOM
qucconnanym. KauecTBeHHbIE peakuy Ha HOHBL. [[OHATHE O THAPOIU3E CONEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJENSAMHU KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CI0KHBIX BEIICCTB
(X70puaa HaTpusi), UCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOW PEaKLUH
OT BO3JCHCTBHs pPA3IMUHBIX (PAKTOPOB, HKCCIEAOBAHUE SIEKTPONPOBOAHOCTH
pacTBOPOB BEILECTB, IMpoLEecca AUCCOLMALMMA KHUCIOT, IIENOYE M COJICH
(BO3MOKHO  WCIIOJIB30BAHME  BHUJACO  MATEPUAIOB), TMPOBEIACHHE  OIMBITOB,
WUTIOCTPUPYIOIIMX ~ NPU3HAKKM  MPOTEKAHWS  PEaKkuuMidi  MOHHOro  OOMEHa
(oOpa3oBaHMEe Ocaaka, BBIICICHHE Ta3a, OOpa30BaHUE BOJIBI), OMNBITOB,
WUTFOCTPUPYIOIUX ~ TPUMEPBl  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEAKLUUi
(ropeHue, peakuuu Pa3JIoKEeHHs, COCIMHEHUS ), PACIO3HABAHUE HEOPraHUYECKUX
BEIIECTB C MOMOLIBK)  KAYECTBEHHBIX PEAKUM HA HOHBI, PEIICHUE
3KCIEPUMEHTAIIbHBIX 3a/1a4.

Hemeranibl 1 MX cOeIMHEHUSA

OOmias xapakTepucTuka rajoreHoB. (OCOOCHHOCTM CTPOCHHMS aTOMOB,
XapaKTEePHBIC CTEMEHU OKHCIEHUs. CTpOoeHHE W (PU3MYECKHE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUUYECKHE CBOWCTBA HAa OpUMEpPEe  Xjopa
(B3aMMOJICHCTBUE C METAINIAMH, HEMETAJIaMH, WIEJI0YaMu). XJIOPOBOJOPOI.
ConsHast KHACIOTA, XMMUYECKUE CBOMCTBA, MOJyYCHHUE, NMPUMEHEHUE. JlelicTBUE
XJIOpa W XJOPOBOAOPOJA HA OPraHU3M 4YEJIOBEKa. BakHeHIume Xmopuiabl U HX
HAXOXKACHUE B IPUPOLE.

OOwmast xapakTepucThka 3MeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIeHHs. CTpoeHue W (PU3NYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KMCIOPOAA U CEPBI. AJINIOTPOMHBIE MOAU(PUKALMN KHCTOPOAa
U cepbl. XMMHUYECKUE CBOMCTBa cepbl. CepoBOAOPO, CTPOEHHUE, (PU3NUYECKUE U
XUMUYECKME CBOMCTBA. OKCHBI CEPBI KaK NMPEACTABUTENN KUCIOTHBIX OKCHUJIOB.
CepHass kuClIOTa, (PU3MYECKHE M XUMUYECKHME CBOicTBa (00mue Kak
NPEICTABUTENSL KJIacca KHUCIOT M CHEHM(PUUECKHE). XUMUYECKHE PEaKIMH,
JeKalue B OCHOBE MPOMBILUIEHHOTO Cnoco0a TMONYYEHHUS CEPHOM KMCIIOTHI
[Tpumenenue cepHoit KUCIOTEL. COJIA CEPHOM KUCIIOTHI, KAYECTBEHHAS PEAKLIMS HA
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cynbdar-uoH. Haxoxxaenue cepbl U €€ COeAMHEHU B mpupoae. XUMUYECKOE
3arps3HEHUE OKPYKAIOLIEH Cpellbl COSAMHEHUSIMH CEpbl (KUCIIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/AyXa U BOJAOEMOB), COCOOBI €TI0 MPEAOTBPALLICHHUS.

OOwast xapakrepucTuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIE CTEMEHU OKUCICHHUS. A30T, paclpoCTpPaHEHHE B MPUPOJE,
du3nUecKue 1 XMMHYECKUE CBOMCTBA. KpyroBopoT a3ota B npupojae. AMMHUAK, €T0
du3nUecKrue U XUMUYECKUE CBOMCTBRA, MOTy4YeHUE U mpuMeHeHue. Colu aMMOHUs,
uX (puzMUECKre U XUMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHBI aMMOHMS. A30THas KHUCIOTa, €€ TMOJy4YeHUE, (PU3UUECKHUE U XUMUYECCKHUE
CBOWicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUST B KAQueCTBE MHHEPATBbHBIX
ynoOpeHnii. XMMUYECKOE 3arps3HEHUE OKPYKAKOLICH Cpebl COCAMHEHUSIMHA a30Ta
(KUCJIOTHBIE JIOKAM, 3arpsi3HCHHE BO3JyXa, MOYBBI M BOJA0EMOB). Docdop,
anotpornHbie Moaupukanmu (Gocdopa, PU3NYECKUE W XUMHUUYECKUE CBOHCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMUYECKUE CBOMCTBA,
nonyuenue. Mcnonp3oBanue GpochaToB B KAUECTBE MUHEPATILHBIX YAOOPEHHUM.

OOwast xapakrepucThka 31eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWSA.  YIJIEPOA,  AJUIOTPOIIHBIE
MoIu(UKALMKM, PACMpPOCTPAHEHUE B TPUPOAC, (U3MUECKUE U XUMHUUYECKUE
cBoiictBa. Ancopoums. KpyroBopor yriepoaa B npupoae. OKCUAbl yIaepoaa, ux
¢u3nueckue M XUMUYECKHE CBOWCTBA, JEHCTBME HA SKUBBIE OPraHU3MBbI,
NOJYYCHUE M MPUMEHEHUE. DKOJIOTMUECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepona (IV), rumorteza mnoOanbHOrO NOTEIJIEHUS KJIMMara, MMapHUKOBBINA
3 dekT. YronbHas KUCIOTa U €€ COU, UX (PU3NYECKHE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npumeHeHue. KauecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CETLCKOM
XO3SHCTBE.

[lepBoHAYANbHBIE MOHATHS 00 OPraHMYECKUX BEIECTBAX KaK O COCTMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, allETUIICH, 3TAHOJ, INIHLEPUH, YKCYCHAs KACIIOTA).
[IpyupoaHbIE KMCTOYHHMKHM YIJIEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, HEQPTh),
OPOAYKTBI MX MNepepadboTKH (O€H3WH), UX POJib B OBITY W MPOMBILIUIEHHOCTH.
[ToHstue 0 OMOMOTUYECKH Ba)KHBIX BEIICCTBAX: JKUPAX, O€KaX, yIriaeBoJax — U UX
poJii B OJKM3HM 4YeNlOBeKa. MarepuaibHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue W XMMUYECKHE CBOWCTBA, MOJYyUYEHUE U
npuMeHenue. CoeaMHEHHUS KpeMmMHHMsi B mpupoje. OOume NpeAacTaBiIcHUs 00
okcuae kpemuus (IV) u kpemuueBo#t kucnore. CUAMKATHI, UX MCIOJIb30BAHUE B
ObITY, B MPOMBIILJICHHOCTH. BakHelIMe CTPOUTENBbHBIE MaTepUaibl; KEPAMUKA,
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CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpobnemMbl 0€30MacHOr0 MCMOIb30BAHMS
CTPOMUTENBHBIX MATEPUAIOB B MOBCEIHEBHOM JKA3HH.

Xumuueckuii Jkcnepumenm:

U3y4YEHUE 00PA3IO0B HEOPraHWYECKUX BEUIECTB, CBOWCTB COJISTHOW KHCJIOTHI,
NPOBEACHUE KAUECTBEHHBIX PEAKIMIA HA XJTOPUA-UOHBI U HAOMOAEHUE MPU3HAKOB
WX MPOTEKAHMsI, OMBITHI, OTPAXKAKOIIME (PU3NYECKHME M XUMHUYECKHE CBOWCTBA
TATOTEHOB M WX COEAMHCHWUH (BO3MOKHO MCIOJB30BAHUE BUIECOMATEPHAIIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TajOr€HUJIOB), O3HAKOMJICHHE C
oOpazmamu  ceppl M €€  COCOAMHEHUSIMU  (BO3MOXKHO  MCIOJIB30BAHUE
BUJICOMATEPUAIIOB), HAOJIIOJCHHUE Tpoliecca OOYIIMBaHus caxapa moj ACHUCTBUEM
KOHLEHTPUPOBAHHON CEPHOW  KHUCIOTBHI, M3YYEHHE XUMHYECKHX CBOMCTB
Pa30aBIICHHOM CEPHOM KUCIIOTHI, TPOBEACHUE KAYECTBEHHOM PeaKkMK Ha CyJibdar-
WOH W HaAOMOJAEHUE MPU3HAKA €€ MPOTEKaHWs, O3HAKOMIJICHHE C (PU3MYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX COCIAMHEHMH (BO3MOKHO MCHOIB30BAHUE
BUJICOMATEPHAIIOB), 00pa3tamMu a30THBIX U (POCPOPHBIX YAOOPEHUi, MOIyUYCHHUE,
coOMpaHue, PACIO3HABAHWE W HW3YYCHHE CBOHCTB aMMHUAKa, [MPOBEICHUE
KAQUECTBEHHBIX PEaKLMii HA MOH aMMOHMS U (Poc(aT-uOH U U3YUYCHHUE MPU3HAKOB
VX IIPOTEKAHU, B3aNMOICHUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BO3BMOYKHO  WKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  HM3YYEHHE  MOJACTEH
KPUCTAUTMYECKUX PEIIETOK anmasa, rpadura, QyisiepeHa, O3HAKOMIICHHUE C
OPOLECCOM  aACOPOLMM PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHE, COOMPAHUE, PACMIO3HABAHUE W W3YYCHHUE
CBOMCTB YIJIEKUCIIOrO rasza, NMpOBEACHUE KAYECTBEHHBIX PEAKIMI HA KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX MNPOTCKAHMs, O3HAKOMIICHHUE C
NPOAYKIMEH CHJIMKATHOH MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o teMe «BakHelme HeMeTallIbl M UX COCTUHEHUSY.

MeTta/uibl M X COCIHHEHHSA

OO0wmast XapakTePUCTUKA XUMUYECKHAX 3JIEMEHTOB — METAJUIOB HA OCHOBAHWUHU
UX TIOJNIOKEHUs B llepuoavyeckoil cucTeMe XUMHYECKMX odnemeHtoB 1. WM.
MenpeneeBa u cTpocHHs: aTOMOB. CTpOCHHE META/UIOB. MeTajinyeckas CBsi3b U
METAJIIMYECKass  KpPUCTAIMYeCKass  PEIIETKA.  DNEKTPOXMMHYECKMH  Psl
HANPsHKEHUN MeTa/uioB. OGU3MYECKHE U XMMUYECKHAE CBOMCTBA MeTauioB. O0mue
CrocoO0bl MOJIyYCHUsT METAIOB. [IOHATHE O KOPpPO3MHM METAIIOB, OCHOBHBIE
cnocoObl 3auMThl UX OT KOppo3uu. CruiaBbl (CTallb, YYTYH, AHOPATFOMUAHUM,
OpOH3a) U UX TPUMEHEHUE B OBITY U TPOMBIIICHHOCTH.

[Ilenounble METAIBL. MOJOKEHUE B [IepHOAMYECKON CHCTEME XHMUYECKUX
anemeHtoB JI. M. Menaeneesa, CTpOCHHE UX arOMOB, HAaXOXKICHUE B IPUPOJE.
duU3nvecKe U XUMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus M Kanus). OKCHIbL U
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TMAPOKCUIBI HATpUst W Kanus. [IpuMEHEHME WICNOYHBIX METAIOB M HX
COCIMHCHUM.

[IlenoyHO3EMENBHBIE METAJUIBI MarHMid W KaJIbLUMH.  IIOJIOKCHUE B
Ileproanyeckoil cucreMe XuMHYeckux dieMeHToB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXOXKACHUE B Ipupoac. OU3NYECKue 1 XUMUYECKUE CBOMCTBA MarHus
W KanblMs. BaxuHeilmme coenuHeHUs KanblMs (OKCUA, THIPOKCHI, COJIH).
2KécTkocTh BOABI M CIOCOOBI €€ YCTPAHEHUSI.

ANOMHUHMIA: TIOJIO>KEHUE B [IepHOaNYECKO CUCTEME XUMUYECKUX SJIEMEHTOB
J. Y. Menaeneesa, CTPOCHUE aTroMa, HaXOXKIEHHWE B mpupone. Pusndeckue u
XUMHYECKHAE CBOMCTBA amtOMUHUs. AMPOTEPHBIE CBOICTBA OKCHUIA W TMAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMma, HaxO)KaeHWe B mpupone. PU3nYecKue U
XUMUYECKUE CBOMCTRA kKene3a. OKCHIIbI, TMIPOKCUAbI U cofu skene3a (11) u xxenesa
(III), mx coctas, CBOMCTBA U MOy YCHHE.

Xumuueckuii yJKkcnepumenm:

O3HAKOMJICHME C 00pa3llaMi METAUIOB M CIJIABOB, HMX (PU3HYECKUMU
CBOWMCTBAMM, H3YYECHHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUANIOB), OCOOEHHOCTEN B3aMMOJCHCTBUS OKCUA
KaJbUUs M HATpus C BOJOH (BO3MOKHO HCHOJB30BAHUE BHUACOMATEPUATIOB),
WCCIIE0BAHUE CBOMCTB MKECTKOM BOJBI, MPOLECCA TOPEHUS JKENIE3a B KUCIOPOIE
(BO3MOYKHO  MCIHOJIb30BAHWE  BHUJAECOMATEPHATIOB), MPHU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAKLIMI HA WOHBI. MArHus, KaJIbLMs, aTFOMHUHHU, LIMHKA, JKEIE3a
(II) m »xene3a (III), menm (I1), HabmrOAEHUE U ONMHUCAHUE MPOLIECCOB OKPALIMBAHUS
IUIAMCHA WOHAMM HATpHsl, Kausd W Kaiblus (BO3MOXHO HCIHOJB30BaHUE
BUJICOMATEPHAIIOB), UCCIEIOBAHUE aM(POTEPHBIX CBOWCTB TMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a1a4 N0 TeMe «Bakueinime
METAJIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIoLIas cpeaa

Bemectsa 1 marepuansl B MOBCEAHEBHOW JKU3HM YelOoBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB U XUMHUYECKHAX peakuuii B ObiTy. llepBas momois npu
XUMHUYECKUX 0KOTAX U OTPABIICHUSX.

XUMUYECKOE 3arps3HEHUE OKPYKAKWIEH cpeapl (MpeaeiibHas AO0MYCTAMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Poib XMMHUHM B PEIIEHUN 3KOIOTMYECKUX
npooIieM.

Xumuueckuii JKCnepumenm:

U3y4eHue 0OpaslioB MAaTepUajoB (CTEKJIO, CIJIABBI METAJUIOB, MOJIMMEPHBIC
MaTEPUAIIBI).

Mescnpeomemnoie ceasu
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Peanuzanus MeXNpeIMETHBIX CBs3ed MpH M3YUYCHWM XMMHH B 9 Kiacce
OCYILLIECTBIIICTCS 4epe3 HCMOJIb30BAHUE KAaK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATWMN, TaK ¥ TOHATHH, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTAC/IBHBIX MPEAMETOB
€CTECTBEHHO-HAYUYHOTO LIUKJIA.

OO1me ecTeCTBEHHO-HAYUHBIC TIOHATHS: HAy4YHBIA (PAKT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHUHTE3, KiaccupuKkaius, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, H3MEPCHHME, MOJACb, SBJICHHWE, MapHUKOBBIN
(P PeKT, TEXHONOTUS, MATEPUAITBI.

duznka: Marepus, aroMm, D3JCKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIU],
U30TOMbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUUYCCKUI 3apsija, MPOBOTHHKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEILLECTBA, a3, paCTBOP, PACTBOPUMOCTD, KpUCTAITHYECKas
peméTKa, CrjiaBbl, (PU3NUECKUE BEIWUYMHBI, CIUHUIBI U3MEPEHMS, KOCMHYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunte3, apixanue, Ouocdepa, dKOCHCTEMA, MUHEPATILHBIC
yI0OpeHUs, MUKPOAJIEMEHTHI, MAKPO3JIEMEHTHI, MUTATEIHHBIE BEIIECTRA.

['eorpadus: armocdepa, rtuapocdepa, MHUHEPAIBI, TOPHBIE MOPOIBI,
MOJIE3HBIE UCKOTIAEMBbIE, TOTIJIUBO, BOAHBIE PECYPCHI.
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INTIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUSI MPOrpPaMMBI  OCHOBHOIO OOWIEro
0o0pa3oBaHMsl AOCTUTAKOTCS B XOA¢ OOYYCHHS XHMHH B €IUHCTBE y4e€OHOH W
BOCIIMTATENIBHON IEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIbTYPHBIMU W JYXOBHO-HPABCTBEHHBIMUA LIEHHOCTAMU, IPUHATBIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHMS M CIIOCOOCTBYIOT MpOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHUS M COLMAIIA3ALMHA 00YyYarOIIAXCS.

JIMYHOCTHBIE ~ pPE3yJbTATBl  OTPAKAKT  TOTOBHOCTHh  OOYYarOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTUMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
pacIIAPEHNUE OTBITA AEATEIILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUSA:

LIECHHOCTHOI'0 OTHOIIECHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACIIEAWI0, MOHUMAHHS 3HAYEHUS XUMHUYECKONM HAyKW B JKU3HU
COBPEMEHHOTO OOWLIECTBA, CMOCOOHOCTH BIIAJETh AOCTOBEPHON MH(poOpManuei o
MEPEAOBBIX JOCTHIKEHUSAX W OTKPBITHAX MHUPOBON M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpPa U OOIIECTBA,

2) rpa)kIaHCKOro BOCIMTAHUSL:

MPEICTABICHAST O COLMAJIBHBIX HOpPMax M MPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJJIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHOMCCNENOBATENBCKOM, TBOPYECKOM W APYrHX  BUAAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH IPU
BBITIOJTHCHMHA YYEOHBIX, TO3HABATEIBHBIX 3a7a4, BBINOJHCHHA XUMHYECKHX
AKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3AUMOTIIOHUMAH U0
U B3aUMOIIOMOIIM B TPOILECCE OTOM y4eOHOH MEITENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIKH CBOMX TOBApPHUINEW C TO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MOCJIEACTBUM ITOCTYIIKOB,

3) HEHHOCTH HAYYHOI 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE TPEICTABICHAS O BEIICCTBE W XUMHYECKOW PEAKLINH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA WU COCTABIIAOLINE
OCHOBY UII IOHMMAHHWs CYIMHOCTA HAYYHOW KapTHHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOABI, B3aUMOCBA3AX YEJIOBEKA C
MIPAPOIHON CPENOi, O POJIM XUMHUH B ITIO3HAHUU 3THX 3aKOHOMEPHOCTEI,

[TI03HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB U SIBICHHIA,
NO3HABATENIbHOM, MH(POPMANMOHHON W YMTATEIbCKOM KYJIBTYPHIl, B TOM YHCIIE
HABBIKOB CaAMOCTOSATENIBHONH paboTel C  y4eOHBIMH TEKCTAMH, CHPABOYHOM
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JUTEPATYypOl, JTOCTYMHBIMA TEXHHUYECKAMH CPEACTBAMH  HMH(POPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W MO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH W
CHOCOOHOCTL K caMO00pa3oBaHUIO, MPOCKTHOW W MCCIEAOBATEIBCKOM
JESATEILHOCTHA, K OCO3HAHHOMY BBIOOPY HANPABIICHHOCTH W YPOBHS OOyYCHHUs B
JIAbHEUIIIEM

4) popmMupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 310POBBIA 00pa3 >KM3HM, OCO3HAHWUE MOCIECACTBUIA U
HEMPUATHE BPEIHBIX TPUBBIYEK (YIIOTPEOICHHS AJTIKOTOMsl, HAPKOTUKOB, KypEHUS),
HEOOXOMMOCTH  COOMIOICHUST MpaBwyl  OC30MACHOCTH TNpU  OOpalleHUH ¢
XUMUYECKAMH BEIIECTBAMU B OBITY M pealbHOMN KU3HU;

S) Tpy10BOIro BOCIMTAHUS:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Tpodeccuii u Tpyaa pa3inuHOro poja,
YBOKCHHE K TPYIy M pe3ysibTaraMm TPYyAOBOH ACATEILHOCTH, B TOM YHWCIE HA
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWUMHM, OCO3HAHHBIA BBIOOP
WHAMBHUAYAIbHON TPACKTOPUU MPOJODKEHHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
WHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEMHOM NTPO(ECCUOHATIBHOM ACATEIRHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHUIA,
TOTOBHOCTB aJalTUPOBATHCA B MPO(PECCHOHATIBHOM cpene;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00PA3HOEC OTHOUICHHE K NPHUPOJAE KAK HMCTOYHUKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE LIEHHOCTH 3J0POBOTO M
Oe3omacHOro o0pasza KW3HU, OTBETCTBEHHOE OTHOWICHUE K COOCTBEHHOMY
(PU3NYECKOMY M TMCUXUYECKOMY 30POBBIO, OCO3HAHHME ILICHHOCTH COOIIOACHHS
npaBHJT OE30MACHOTO MOBEACHUS MPU PAdOTE ¢ BEMIECTBAMH, A TAKXKE B CUTyalHsX,
YIPOKAKOIIMX 3I0POBBIO U KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIYYACMBIE MPU U3YYCHUW XUMHH, AJIs
PELICHN 3a1a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPEIO, I MOBBIICHUS
YPOBHSL ~ 3KOJIOTMYECKOW  KYJbTYPbl, OCO3HAaHUs TJO0AJIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PELICHHWS MOCPEACTBOM METOAOB XHMHH,
AKOJIOTHYECKOTO MBILIICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHAKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanmpeAMETHBIX PE3YJbTATOB BBIACIAIOT 3HAYMMBIC JUIS
(OpMHUpPOBaHUST MHUPOBO33PCHUsI OOIICHAYYHBIE TOHSTHS (3aKOH, TEOPHS,
OPUHLHAIL, TAMOTE3a, (PaKT, CHCTEMA, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPBIE
UCIOJIB3YIOTCS B €CTECTBECHHO-HAYYHBIX YYEOHBIX MPEIAMETaX W MO3BOJIIOT Ha
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM
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HAYYHOH KapTHMHE MUpPa, U YHUBEPCAIIbHbIC YUeOHbIC ACHCTBHS (TTO3HABATENBHBIC,
KOMMYHHUKATHBHBIC, PETYIISTUBHBIE), KOTOPBIE OOECIEUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY TJIAHUPOBAHUIO M OCYIIECTBICHUIO YUYEOHOH
JESATELHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCcTBUS

ba3zoBble Joru4eckue aeiicTeus:

YMEHHS MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHHS TMPU OCBOCHHUHU
3HAHWIA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBIICIATH MX XApAKTCPHBIC
NPHU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMH MOHSATUSMH), UCHOJIb30BaTh
NOHATHUS JJ11 OOBSICHEHHS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOMPATh OCHOBAHUS U
KPUTEPUU [JIsl KJIACCU(PMKALMKA XUMUYECKMX BELICCTB M XMMHUYECKHX PEaKLUH,
YCTAHABIIMBATH MPUYMHHO-CIEACTBEHHBIE CBSI3HM MEXAY OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JEIYKTUBHBIC, 110 AHAJIOTHH ),
JIeNIaTh BBIBOJBI U 3aKITFOUEHUS,

YMECHHE TIPUMEHATH B MPOLECCE MO3HAHUS MOHATHS (IPEAMETHBIE W
METANPEAMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEIIN, UCTIONB3YEMBIE B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XUMUN MOJACIbHBIE MTPEACTABICHUS —
XUMUYECKUIA 3HAK (CUMBOJI 3JIEMEHTA), XMMHUYECKass (opMysia U YPaBHCHHE
XUMHYECKOH PEaKLMH — IPHA PEICHUN YUeOHO-MO3HABATENBHBIX 33a4, ¢ YUYETOM
ATUX MOJEIIBHBIX MPEACTABICHUIN BBISBIATh U XapPaKTEPU30BaTh CYIIECCTBEHHBIC
NPU3HAKK M3YYaEMbIX OOBEKTOB — XUMUYECKUX BELIECTB U XUMUUYECCKUX PEaKIUN,
BBISBJIATH  OOHIME  3aKOHOMEPHOCTH, NPUYMHHO-CICACTBEHHBIE CBSI3U W
OPOTUBOPEUMS B M3YyUAEMBIX MPOLIECCAX U SBJICHUSX.

ba3oBbie ucciaenoBarebckue 1elicTBUS:

YMEHHE HMCIOJIb30BaTh MOCTABICHHBIE BONPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI IO
NPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CY KICHHIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUYECHUYECKUX OSKCINEPUMEHTOB, YMEHME HAOMIOAATh 34 XOJOM MpoLecca,
CaMOCTOSITENILHO TIPOTHO3MPOBATh €r0 Pe3ysbTar, GOpMyTUpoBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3YyJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHMS, COCTABIATh OTUYET
0 MPOJEIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMECHHE BbIOMpaTh, AHAIM3UPOBATH W WHTEPIPETHPOBATh WH(OPMALUIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHMS, MOJYyYAEMYI0 U3 Pa3HbIX UCTOYHUKOB
(HAy4HO-TIOMYJIApHAs  JIUTEPATypa XWUMHUYECKOTO COACPKAHMs, CHPABOYHBIC
nocobust, pecypcbl VHTEpHETA), KPUTHYECKH OLEHUBATh MPOTHBOPEUYMBYIO H
HEJIOCTOBEPHYIO MH(POpMAIHIO;
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YMECHHE MPUMEHATh PA3IMYHBIE METOJBI W 3aMpOChl MPU MOUCKE U OTOOPE
uH(pOPMAllMd W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX JUIS BBITOJHCHUS
y4€OHBIX W TIO3HABATENIbHBIX 3a7a4 OMPEACIEHHOIO THIA, MPUOOPETEHHUE OTbITA B
o0nacTM  MCMOIB30BAHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJbTYPOW aKTHBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITENIEHO BBIOMpPATh ONTUMAIIBHYIO (POPMY MPEACTABICHUS HHPOPMALUHN U
WTIOCTPUPOBATh PEIIACMBIE 3a1a4M  HECJIOXKHBIMA CXEMaMH, JIUarpaMMamu,
apyrumu (popMaMu rpadukn 1 uX KOMOUHALMSIMU,

YMEHHE WCIOJb30BaTh W AHAM3APOBATh B Tpouecce y4yeOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY KAOIIEH MPUPOSHOMN
Cpeabl.

KommyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHUS 3a/laBaTh BOMPOCH (B XOJ€ Jauanora W (Wad) AUCKYCCHM) IIO
CyHIeCTBY  OOCy>KmaemMoi  Tembl, (OPMYIUPOBATH  CBOM  NPEIJIONKEHUS
OTHOCHTEIILHO BBITIOJTHEHUS MPEUIOKEHHOH 3a1a4K;

YMECHHSI  TPEIACTABIIATH  IMOJIYYEHHBIE  PE3yJbTaThl  [MO3HABATEIBHOM
JESATEIbHOCTH B YCTHBIX M TMUCBMEHHBIX TEKCTax; [JENaTh MPE3CHTALUIO
PE3YJABTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JJAOOPATOPHOrO OIBITA,
n1abopaTopHOil paboTHI MO MUCCIIETOBAHNIO CBOMCTB BEMIECTB, Y4EOHOIO MTPOEKTA),

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATEIbHOM M MCCIICAOBATENBCKONM  JEATENBHOCTH  MPU  PELICHUHU
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuyéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsl, OOMEH MHEHHSIMH, «MO3TOBBIC INTYPMBbDY, KOOPAWHALMUS
COBMECTHBIX [JECUCTBHM, OIPEACICHAE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pa0OThl U IPYTHE).

PeryasitTuBHbIC yHUBEPCAJIbHbIC YUeOHbIC AeiicTBHUSI:

YMEHHE CaAMOCTOSITEIBHO ONPEACHATh LEIH JEATEIIbHOCTH, TUIAHWPOBATH,
OCYILECTBIIATh, KOHTPOJIMPOBATh W MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOK)
JESATENILHOCTD, BEIOMpaTh Hanbomnee 3PPEKTUBHBIE COCOOBI PEIIEHUS YUEOHBIX U
NO3HABATENIbHBIX 33[a4, CAMOCTOSTENIBHO COCTaBJIATh MM  KOPPEKTUPOBATh
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHUl €  YYETOM
NOJTyYEHUsI HOBBIX 3HAHWMH 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBAX M PEAKLMSX,
OLICHMBATH COOTBETCTBUE IMMOJYYEHHOTO PE3yJbTara 3asBJICHHON LENH, YMEHHUE
MCIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, TPEIAracMbI€ B yCIIOBUM 3aJaHHA.

HHPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOSHUI 00s3aTEIbHOTO
COJICP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIJICTISIFOT. OCBOCHHBIE OOYYAIOLIMMUCS HAYYHBIE 3HAHWS, YMEHUS W CHOCOOBI
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NEUCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHUS», BUJbI
JNEATENBHOCTA 1O  IOJIYYEHUKO HOBOIO  3HAHWSA, €r0  MHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX U HOBBIX CHTYalHX.

K xoHiy 00y4eHus B 8 k/iacce npeaMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

e PACKpBIBaTh CMBICII OCHOBHBIX XMMHWYECKMX IMOHATHH. aTOM, MOJIEKYJA,
XUMUYECKUA SIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(0THOpOAHAS M HEOTHOPOAHAS ), BAICHTHOCTh, OTHOCUTENIBHAS aTOMHAs U
MOJIEKYJIIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs MAacca,
MaccoBast A0JIsl XMMHYECKOTO 3JIEMEHTA B COCAMHEHUH, MOJISIPHBII 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHHWE, COJIb, JJIEKTPOOTPULATENBHOCTh, CTENEHB
OKHCIICHUSI, XUMUYECKasi peaklms, KiacCu(UKauus PEakUUii: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JI0KEHUs, PEAKUMU 3aMEIICHUS, PEaKkUuu
00MEHA, 3K30- M SHAOTEPMHUYECKUE PEAKLIWAN, TEIIOBOH YPPEKT pEeaKLnH,
AP0 aToMa, JJICKTPOHHBIM CJIOM aroma, aroMHas OpOWTallb, PaaAUyC
aToMa, XMMUYECKasl CBSA3b, MOJISAPHAS U HEMOJSPHAS KOBAJECHTHAS CBS3b,
MOHHAs CBA3b, MOH, KATMOH, aHWOH, PACTBOP, MAcCCOBas J0JIs BEIIECTBA
(MpOLEHTHASI KOHIICHTPAIKsi) B PACTBOPE;

e WUIKOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMMYECKUX TIOHATHA U
MPUMEHSATH 3TH MOHSITHS NIPYA ONTMCAHUM BELIECTB U UX NPEBPALLICHWA;

e WCHOJB30BATH XUMHYECKYI0 CHMBOJIMKY JJs COCTaBJIcHUs (popmyin
BELIECTB U YPABHEHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATHh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTCIICHb ~ OKUCJIECHHMsS  JJIEMEHTOB B OMHAPHBIX  COCIWHEHUSX,
MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCYy COCOUHEHWH TI0
dopMynaMm, BHA XUMHUYECKON CBsI3M (KOBAJICHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpeiBath cMbIicH llepuomanueckoro 3akona J[. M. Menaeneena:
JEMOHCTPUPOBAThE TMOHUMAHUE TMEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUs B [IepHOAMYECKON CUCTEME,
3aKOHOB COXPAHEHHs MAaCChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YYEHUS, 3aKOHA ABOraapo;

e ONWCHIBATH M XapakTepu3oBarh TabmuMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3/IAyarh IMOHATUS «TJIaBHAS
noarpynna (A-rpynna)» u «modoynas noarpynmna (b-rpynna)», Maneie u
OONbIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema XuMUYeckux saemeHtoB I H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB
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XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sapa, 00IIee YACIO SJIEKTPOHOB
U PACTIPEACIICHUE UX N0 HJIEKTPOHHBIM CJIOSIM ),

KJTAaCCU(PUIIMPOBATh XUMUUYECKHUE DJIEMEHTBI, HEOPraHUYECKUE BEIICCTBRA,
XUMUYECKUE peakinuu (M0 YMCAY M COCTaBY YYacTBYHOLIUMX B PEAKIUU
BEUIECTB, MO TEIJIOBOMY 3D PeKTy);

XapPaKTEPU30BaTh (OMUCHIBATH) OOMIME XMMHUYECKUE CBOMCTBA BEIICCTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
VPaBHEHHUN COOTBETCTBYIOIINX XUMUYECKAX PEAKLINN;

MPOrHO3UPOBATh CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXKHOCTM MPOTCKAHUS XUMUYECKUX MPEBPALICHUNA B
Pa3INYHbIX YCIOBUSIX;

BBIYKCIIATh OTHOCHTEJIBHYIO MOJICKYJIIPDHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYH) JIOJIK0 XUMHYECKOro J3jieMeHTa 1o (opmyie
COCIMHEHMSI, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSTH OCHOBHBIC OINEPAIMU MBICIUTEIBHONW NEATCILHOCTH — aHAIN3
U CUHTE3, CpaBHECHHUE, O0OOOIICHHE, CHCTEMATHU3AIMIO, KIIACCU(PUKAIUIO,
BBISIBJICHUE MPUUYMHHO-CJCACTBEHHBIX CBS3€H — ISl M3YYCHHs] CBOMCTB
BCIIECTB M XWMHMYECKMX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIIOACHUE, W3MEPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPABAJIAM  TIOJB30BAHUS  XAMHYECKOW  TMMOCYAONM W
7a00paToOpHBIM  00OPYJIOBAaHUMEM, a TaKXKE TMpaBujiaM OOpalleHus C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMHA 10 BBITOJHEHUIO
7a00paTOPHBIX XUMUYECKHUX OMBITOB MO TMOJYYEHUIO W COOMPAHUIO
ra3o00pa3HbIX BENICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C ONMPENEIEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIQaHUPOBAaTh M MPOBOAWTH  XUMHYECKHME  DKCICPUMEHTHI  TIO
PACIO3HABAHUIO PACTBOPOB IIENOYEN W KUCIOT € MOMOIIBI0 HHINKATOPOB
(;makmyc, peHoadTanent, METUIIOPAHK U JPYTHE).

K xoHiy 00y4eHus B 9 kjacce NpeaIMETHBIE PE3YJIbTAThl HA 0a30BOM YPOBHE
JOJHKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHIA:

PACKPBIBATh CMBICII OCHOBHBIX XHMWYECKMX TOHITHA: XUMHYCCKHAN
JJIEMEHT, aTOM, MOJIEKYJlA, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEHEHb
OKHCIICHUS, XHMUYECKAs PEAKIMS, XUMUYECKAsi CBsI3b, TEITOBOMH 3PPEKT
peaKuuu, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHI,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALMS, PEAKIUH WOHHOIO
oOMEHa, Karaau3arop, XWUMHUYECKOEC pPaBHOBECHME, OOpatumble U
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HEOOpaTUMBIE PEAKIUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHMCIIUTENIb,  BOCCTAHOBHUTENb,  OKUCICHHME M BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XUMHUYECKAsl CBS3b (KOBAJICHTHAs, MOHHAS,
METAJININYECKas), KPUCTAIUIMYECKAs pEIIETKA, KOPPO3us METAILIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOW PEaKUMH, NPEACIBbHO IOMyCTUMAst
koHueHTpauus [ 1/IK Bemecrsa;

WTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHITHA W
NPUMEHSATH 3TH MOHSATHS TIPY ONMMCAHWUM BEIICCTB U UX MPEBPALLEHUIA;
UCIOJb30BaTh XMUMHYECKYI0 CUMBOJIMKY JUISL COCTaBiIeHHS (HOpMyll
BEIIECTB U YPABHEHHUIN XUMUUYECKUX PEAKLINIA,

OTNPEACTATH BAJICHTHOCTh M CTEMEHb OKUCIICHUSI XUMUYECKHUX JIEMEHTOB B
COCOMHEHMIX Pa3JMYHOTO COCTABA, MNPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KIACCy COCOUMHEHMA TO (opMmyiam, BHJ XUMHUYECKOH
CBA3M (KOB&ICHTHAs, WOHHASA, METAJUIMYECKAsA) B HEOPraHMYECKHUX
COCIMHEHMSIX, 3apsa] MOHA MO XMMHYECKON (PopMyle, XapakTep cpeasl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCAWHEHWH, THIl KPUCTAITUYECCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBate cMmbica [lepuoamueckoro 3akonHa J[. M. Meunneneea u
JEMOHCTPAPOBAaTh €ro MOHMMAHWE. ONKMCHIBATH M  XapaKTEPHU30BAThH
Tabmmunyro (popmy I[lepnoanyeckoil CUCTEMBI XMMHYECKHAX SJIEMEHTOB!
pa3nuuaTh MOHATHS «rJaBHAas moArpynna (A-rpynma)» u «moOo4Has
noarpynna (b-rpynma)», majbie W OONbIIAE MEPUOJABI, COOTHOCHUTH
00O3HAYECHUs, KOTOPBIE HMEKOTCS B TNEPUOAMYECKOM Tabmuue, ¢
YUCJIOBBIMA ~ XaPAKTEPUCTUKAMH  CTPOCHMS  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsj sapa, OOIIee YHUCIO DIICKTPOHOB U
pacnpesieieHue WX MO DJEKTPOHHBIM  CJIOSIM), OOBSACHATH  OOIMIKE
3aKOHOMEPHOCTH B M3MECHEHHMH CBOMCTB 3JIEMEHTOB M MX COCAMHEHWHA B
npeenax MajiblX NEPUOAOB W TTIABHBIX MOATPYII C YUYETOM CTPOCHUS UX
aTOMOB,

KJIAaCCU(PUIMPOBATh XUMHYECKUAE BJIEMEHThI, HEOPraHUYECKUE BEIICCTBA,
XUMHYECKHAE Peakuuu (IO YUCIIy M COCTABY YYACTBYIOIIMX B PEaKLHU
BEIIECTB, MO TEIIOBOMY 3(P(DEKTY, MO U3MECHEHUIO CTENEHEN OKUCIICHUS
XUMUYECKUX DJIEMEHTOB),

XapaKTEPU30BaTh (OMHUCHIBATh) OOMIME M CHCHUPUUYECKUE XUMHUUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXKAAS OMHCAHUE
OpUMEpaMH MOJIEKYJIIPHBIX W WOHHBIX YPABHEHHH COOTBETCTBYHOLIMX
XAMUYECKUX PEAKLINIL,

COCTaBJSITh YPABHECHHS DJICKTPOJIMTUYECKOW AMCCOLMALIMM  KHCTIOT,
ILIEJI0YEH U COJIEH, MOJHBIE W COKPAIEHHBIE YPABHEHNS PEAKIIA HOHHOTO
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oOMEHa, ypaBHEHUS peakluii, MOATBEPKIAIONIMX CYLIECTBOBAHUE
TCHETUYECKOM CBS3M MEXKY BEIICCTBAMU PA3IMUHBIX KJIACCOB;
PaCKpbIBaTh  CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMiA
NOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OaiaHCa 3TUX PEAKIIUKA;
OPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHUA,
BO3MOKHOCTH TIPOTEKAHUS XMMUUYECKMX MPEBpAlICHUI B Pa3IMUYHBIX
YCJOBHUSX;

BBIUUCIIATE OTHOCUTEIBHYID MOJIGKYJIIPHYIO M MOJISIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJeMEHTa 1o (opmylie
COEZIMHEHUS, MACCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
N0 YPAaBHEHUIO XUMUUYECKOW PEaKIIny;

coONroAaTh  MpaBWJia  MOJIB30BAHMS ~ XUMUYECKOW  MOCYIOH W
Ja00paTOpHbIM  O00OPYJOBAHMEM, a TaKKE TMpaBWja OOpalleHUus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSMH 10 BBIMOJHEHHUIO
71a00paTOPHBIX XWMHUYECKUX OMBITOB MO TOJYYEHUIO U COOMPAHUIO
razo00pa3HbIX BEIIECTB (AMMHAKA M YTIIEKUCIIOTO ra3a);

OPOBOJUTh  PEAKIMU, TOATBEP)KIAIOIIME  KAUYECTBEHHBI  COCTaB
Pa3JIMYHBIX BEUIECTB. PACMO3HABATH OMBITHBIM MYTEM XJIOPUA-, OPOMUI-,
uoaua-, KapOonar-, Qocdar-, cunukar-, cyibdar-, THIAPOKCHI-HUOHBI,
KaTHOHbI AMMOHMSI M WMOHbI M3YyYEHHBIX METAJIOB, MPUCYTCTBYIOLIME B
BOJIHBIX PACTBOpPax HEOPraHMUYECKUX BEIIECTB,;

OPUMEHSTH OCHOBHBIC OMEPAI MBICIUTENLHON NEATEILHOCTH — aHAJIN3
U CHHTE3, CpaBHCHHE, OOOOMICHUE, CUCTEMATU3AINIO, BBISBICHUE
OPUYMHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YYEHUS CBONCTB BELLECTB U
XUMUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl TO3HAHUS —
HAOJII0ICHUE, M3MEPEHKUE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICJICHHBIH ).
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