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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 (enepaibHOl paboueil nporpammsl
BOCIIUTAHUS U C YYETOM KOHIEMIUN MPENOAABAHUS YUYCOHOTO MPEaAMETA « XUMUSD»
B 00pa30oBaTe/ibHbIX Opranu3anusx Poccuiickoit denepanuu.

[Iporpamma Mo XWMHM AA€T MPEACTABICHUE O IENAX, OOIICH CTpareruu
0oOy4YeHusl, BOCIHTAHWUS W Pa3BUTHI OOYYAIOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaIMeTa,  YCTAaHABIMBACT  00S3aTEIBHOE  NPEIMETHOE COZIEpIKaHMeE,
NPEAYCMATPUBAET PACIPEACIICHHE €ro Mo KiaccaM M CTPYKTYPUPOBAHME I10
pazaenam M TeMaM MPOrpaMMbl MO XWMHWH, OMNPEAENSCT KOJUYECTBEHHBIE W
KAU€CTBCHHBIE XapAKTEPUCTUKU COAEPKaHUS, PEKOMEHYEMYIO
MOCJICIOBATENBHOCTh ~ M3YUYEHUST XHUMHM C  YYETOM  MEXNPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3EH, JIOTMKM Y4eOHOTO  NOPOLECCA, BO3PACTHBIX
O0COOEHHOCTEH  OOyYaroluXxcsi, ONPEACTAsCT BO3MOXHOCTH MpEAMETa IS
peaM3anu TpeOOBaHWM K pe3ysibTaraM OCBOCHMS OCHOBHOM 00pa3oBaTeibHOMN
IpPOrpaMMbl HA YPOBHE OCHOBHOTO 00HIEr0 0Opa3oBaHMsl, a TAkKe TPeOOBaHMMA K
pe3yapTaTaM 0Oy4YEHUs XUMUHM Ha YPOBHE LeJICH U3YYEHHs TPEAMETA U1 OCHOBHBIX
BUJIOB YUYeOHO-TIO3HABATEIILHON ACITENPHOCTH OOYYarolmerocss MO OCBOEHUIO
y4eOHOr0 COACPKAHUSI.

3HAaHWE XWMHH CIY>KUT OCHOBOM 11t (OPMUPOBAHWS MHUPOBO33PCHUS
00y4aroLEerocs, €ro MPeACTaBICHUH O MATEPUAIBHOM €IMHCTBE MUPA, BAKHYIO
POk UrparoT (HPOpMHUpPYEMBIE XMUMHEH MPEACTABICHUS O B3aMMONPEBPALICHUIX
SHEPruM W 00 HBOJIIOLMK BEIIECTB B MPUPOAC, O MyTAX PEIIEHUS MIOOATBHBIX
npo0JeM YCTOMYMBOIO PA3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, DSHEPreTHYECKOM,
NUIIECBOH M 3KOJOTUYECKON OE30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

H3yuyeHne XuMuu:

CHOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  [UIs  CaMOpa3BUTUS W
(OpMHUPOBaHUS KYJIBTYPhI JINYHOCTH, €€ 00IICH U (PYyHKIIMOHATLHON rpaMOTHOCTH,

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

3HAKOMHT CO CHCHM(PHUKOH HAYYHOTO MBILIICHHS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IIsAa HA €IMHCTBO MPUPOABI M YETOBEKA, SIBIISICTCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHONU IPAMOTHOCTH O0YYarOLINXCS,



COCOOCTBYET (POPMUPOBAHUIO HEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIAJ B HKOJIOTHYECKOE
oOpazoBaHue 00yUarOIUXCSl.

JlaHHbIE HampaBicHHUs B OOYYEHUM XMMUHU OOECHEUYMBAIOTCS CHELMPUKOMA
COJEP)KaHUs  y4eOHOrOo  MpEeAMETa, KOTOPBIA  SBISETCS  TMEAArOTMYECKH
aJANTUPOBAHHBIM OTPAKEHUEM 0A30BOM HAYKW XMMUM HA OMPEACTEHHOM ATane €&
pPa3BUTHSI.

Kypc xumun Ha ypoBHE OCHOBHOIO 00MIEro 00pa3oBaHUsl OPUCHTHPOBAH HA
OCBOEHME OOYYAIOIMMUCS CUCTEMBI TEPBOHAYAIBHBIX TOHATHHA XWUMHWH, OCHOB
HEOPraHWYECKOH XUMHUM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX IOHATHH
OPraHUYECKO XNUMUHU.

CrpykTypa coaepKaHWsl MPOTrPaMMBl IO XUMHUM CPOPMUPOBAHA HA OCHOBE
CUCTEMHOI0 NMOAX0Aa K €€ M3yueHuro. COAECP)KAHUE CKIIAJbIBACTCA U3 CHUCTEMBI
MOHATUH O XUMUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI ITOHATUI O XUMHAYECKON
peakuuu. OO€ 3TH CHUCTEMBI CTPYKTYPHO OPraHW30BaHbl MO MPHHLIMITY
[TOCJIEAOBATENBHOTO Pa3BUTHS 3HAHUIM HA OCHOBE TEOPETUUYECKUX MPEIACTABICHUMN
Pa3HOro ypOoBHS:

— @TOMHO--MOJIEKYJIAPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

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

— YUYEHUS O CTPOCHUM aTOMA U XUMUYECKOH CBA3H;

— TMpeactaBileHWid 00 BIICKTPOJUTHUYECKOH NWUCCOLMALMM  BEIIECTB B
pacTBopax.

TeopeTHYeCKre 3HAHHWA PACCMATPUBAIOTCA HAa OCHOBE OMIIUPUYECKH
NOJTYYEHHBIX U OCMBICTIEHHBIX (DAKTOB, PA3BUBAKOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHSL K JAPYTrOMY, BBIIOJNHAS (yHKIMM OOBSICHEHHS W TMPOTHO3WPOBAHUS
CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH MPAKTUYECKOIO NMPUMEHEHUSA W IOJYYEHHS
M3Y4YaeMBIX BEILECTB.

OcBOcHHME TMpOrpaMMbl [0 XHMHH  CIOCOOCTBYET  (POPMUPOBAHUIO
MIPEICTABICHAS O XUMHAYECKON COCTABJIAIOIICH HAYYHON KapPTUHBI MAPA B JIOTHKE
€€ CUCTEMHOW MNPUPOABI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJAM TO3HAHUS B Hayke. M3ydeHWE XUMUH TNPOUCXOAUT C MPUBICYCHUEM
3HAHWIA M3 paHee M3YUYCHHBIX YYEOHBIX MPeAMETOB. «OKPY>KAOIUNA MHPY,
«buonorus. 5-7 knacce» U «Du3uKa. 7 Kiacey.

[Ipn W3y4eHMH XUMUM OPOUCXOIUT (OPMHUPOBAHME 3HAHWI OCHOB
XUMHYECKOH HAyKHM KaK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKON
NEATENIbHOCTA YEJIOBEKA M KaK OJHOI0 M3 KOMIIOHEHTOB MMPOBOW KYJBTYPBL
3amaya y4eOHOrO MpeAMETa COCTOMT B (POPMUPOBAHWUU CUCTEMBI XUMHYECKHX
3HAHUH — BaXKHEHIINX (PAKTOB, MOHSITHIA, 3aKOHOB U TEOPETUYECKHUX MOJIOKCHUMN,
JOCTYMHBIX OOOOMIEHNI MUPOBO33PEHUYECKOTO XapakTepa, S3blka HAyKH, B






COAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHa4yajibHbIC XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Posb XUMUU B SKU3HU YEIOBEKA. XUMHUS B CUCTEME HayK.
Tema w BemiectBa. MOU3WYECKME CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BenlecTB. [loHsATHE O METOAaX MO3HAHMS B XMMHUHM. UKMCThIE BEIIECTBA U CMECH.
CrocoOsbl pa3acieHust CMECEH.

ATOMBI M MOJIEKYJIBl. XWUMUYECKHE 3IEMEHThl. CHMBOIBI XUMWUYECKUX
3eMEHTOB. [IpOCTBIE M CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas (¢Gopmysia. BaleHTHOCTH aTOMOB XMUMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BewlecTB. (OTHOCUTENBHAS AaTOMHAs —Macca.
OTHOCUTENBHAS MOJIEKYJISIPHAs Macca. MaccoBas 10711 XUMHYECKOTO 3JIEMEHTA B
COCIUHECHHH.

KonnyectBo Bewecrsa. Mosib. MonsipHas macca. B3auMOCBsA3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €OUHMI] BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKHAX COCAMHCHHMA.

OU3NYECKUE U XUMHUYECKUE SBICHHS. XUMUYECKas PEakuus U €€ MPU3HAKH.
3aKOH COXPaHEHHsS MAacCChl BEUIECTB. XMMUYECKHE ypaBHEeHWs. Krnaccudpukanms
XUMHYECKHAX PEAKLMNA (COCTUHEHMSI, PA3JIOKEHUS, 3aMEIIEHUS, OOMEHA).

Xumuueckuii JKkcnepumenm:

3HAKOMCTBO C XMMHMYECKOH MOCYJ0M, MpaBuiaMi padoThl B 1a00PaToOpun U
npuéMaMu oOpanieHusl ¢ JJaOOPaTOPHBIM OOOPYJOBAHUEM, U3YUYEHHE W OMUCAHUE
(U3NYEeCKUX CBOMCTB OO0OpPa3lOB HEOPraHWYECKUX BEIIECTB, HAOIIOJICHUE
(du3znuecknx (TUIaBJICHUE BOCKA, TasHUE JibJla, PacTUpaHUE caxapa B CTYIIKE,
KHATICHUE M KOHJACHCALUS BOJbl) U XUMHUYECKHAX (TOPEHUE CBEYH, MPOKATMBAHUE
MEHON MPOBOJIOKH, B3AMMOICHCTBAE MENA C KMCIOTOMN) ABNEHUM, HAOMOaAeHNE U
OMKCAHUE TPHU3HAKOB MPOTEKAHUS XWMHUYECKUX peakumid (PasIoKeHHE caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPUIOM Oapwisi, PA3IOKECHUE TMIPOKCHIA
meau (I1) mpu HarpeBanum, B3aMMOACHCTBHE Kkene3a ¢ pacTBOpoM cosim meau (11),
W3YYECHUE CNOCOOOB pa3lelicHUs CMECEH: ¢ TIOMOLIBK) MAarHuta, (QUIBTPOBAHHE,
BbIMIAPUBAHUE, NUCTUIUISALMS, XpoMaTorpadus, TPOBEACHHE OYACTKH MMOBAPEHHOMN
COMM, HAONIOACHWE W  ONKMCAHWE  PE3YJbTATOB  MPOBEACHHS  ONBITA,
WTIOCTPUPYIOMIETO 3aKOH COXPAHEHWST MAacChl, CO3JaHUE MOJEIEH MOJEKY
(IIapOCTEPIKHEBBIX ).

Baxueiimue npeacraBuTe/ I HCOPraHNYeCKNX BEIECTB

Bosnyx — cMech razoB. CocraB BO3ayxa. KucCiopom — 3MEMEHT U MPOCTOE
BenlecTBO. HaxoskneHuwe kuceiaopoga B NPUPOAE, (PU3MUECKHE M XHMHYECKUE
cBoiictBa (peakuum ropeHus). Oxcuabl. [IpuMenenme kucnopona. CrocoOsl



NOJyYEHUsT KUCIOpoJa B JIaopaTopuud M MPOMBIIUIEHHOCTH. KpyroBopor
KHACI0poa B mpupoe. O30H — aJIOTPONHAs MOAU(PUKALKS KUCITOPOAA.

TennoBol >PPEKT XUMHUECKOW pEaKIUU, TEPMOXUMUYECKUE YPaBHEHUS,
3K30- M JBHAOTEPMUYECKHE PEAKUMH. TOIUIMBO: YIrOdb M METAH. 3arpsa3HEHUE
BO3/yXa, YCUJICHUE TAPHUKOBOTO 3 (eKTa, pa3pylICeHUE 0O30HOBOTO CIIOS.

Bomopon — sneMeHT M mpocTOE BELIECTBO. Haxoskaenuwe Bomopona B
npupoae, (PU3NYECKUE U XUMHYECKHUE CBOWCTBA, MNPUMEHEHHUE, CIOCOOBI
nostyueHus. KucmoTel 1 comu.

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

dusnyeckue CBOKMCTBA BOABL. Boma Kak pacTBOpUTENb. PacTBOpHIL
HacrpllmeHHble 1 HEHACHIMIEHHBIE PACTBOPBI. PacTBOPMMOCTh BEIIECTB B BOJIE.
MaccoBast 10Jisl BEMIECTBA B PACTBOPE. XMMHUECKHAE CBOMCTBA BOJBI. OCHOBAHUS.
Pone pacTBOpOB B NMPHUPOAE U B XKU3HM 4Y€I0BEKa. KpyroBopoT BOABI B NMPUPOAE.
3arpsi3HCHHE NPUPOIHBIX BOA. OXpaHa U OUMCTKA MPUPOJHBIX BOI.

Knaccudukanus Heopranmdeckux coeauHenuid. Okcunbl. Knaccudukarms
OKCHZIOB.  coyicoOpasyromme  (OCHOBHBIE,  KHCIOTHbIE, aM(OTEpHBIE) W
HeconeoOpasyromme. HomeHnknmatypa okcuaoB. Ou3nueckHe W XHUMHYECKUE
cBOICTBA OKCUAOB. [lonyueHne OKCUaI0B.

OcHoBannda. Kraccuukaums OCHOBaHMA: I[MENOYM M HEPACTBOPHUMBIE
ocHOBaHusA. HoMeHKkiarypa OCHOBaHui. DU3MYECKUE U XUMHYECKUE CBOWCTBA
OCHOBaHMi. [TonyyeHne OCHOBaHMIA.

Kucnotel. Knaccupukaumsa kucnor. HoMeHnknarypa KucioT. OU3NYECKUe u
XUMHUYECKUE CBOWMCTBA KUCHOT. Psan axktuBHoctw MetaoB H. H. bekerosa.
[Tonyyenue KUCIOT.

Comu. Homenkmarypa coseil. GU3AYECKUE U XUMUYECKME CBOMCTBA COJIEH.
ITony4denwue CoJien.

['eHeTHUECKAs CBSI3b MEXKAY KITACCAMU HEOPraHUYECKUX COCIMHEHUN.

Xumuueckuii JKkcnepumenm:

KAUYECTBEHHOE OIPEACIICHUE COACP)KAHUS KHCIIOPOJAa B BO3AYXE, MONYUYECHUE,
coOMpaHue, PACIO3HABAHWE W W3YYCHHE CBOWCTB KHCIOpPOJAA, HAOIIOJICHUE
B3aUMOJICHCTBUS BEUICCTB C KUCIOPOAOM W YCJIOBHAS BO3HMKHOBCHUS W
NPEeKpalicHusl TopeHust (MmoXkapa), O3HAKOMIJICHME C 00pa3slaMH OKCHAOB W
OMKCAHUE WX CBOKMCTB, MOJYYCHHE, COOMPAHME, PACNO3HABAHME W H3YUYECHUE
CBOMCTB BoJOpoAa (ropeHue), B3auMoAcicTBuE Bojopoaa ¢ okcuaoM meau (II)
(BO3MOXKHO MCIOJIb30BAHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPA3IOB BEMICCTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBAHUE OCOOCHHOCTEW PpACTBOPEHUS BELIECTB C
pPa3nM4HON PACTBOPUMOCTBIO, TPUTOTOBJICHUE PACTBOPOB C  ONPEACIEHHON
MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, B3AaUMOAECUCTBHE BOJBI C METAJNIAMU
(HaTpueM ©  KajablueM) (BO3MOXKHO  HMCIHOJIb30BAHUE  BHJICOMATEPHUAIIOB),



UCCIICIOBAaHUE O00pa3llOB HEOPraHWYECKHWX BEIIECTB  PA3MYHBIX  KJIACCOB,
HAOOICHUE U3MEHEHHSI OKPACKW MHAMKATOPOB B PACTBOPAxX KHUCIOT W LICTOYEH,
u3ydyeHue B3ammojicikcTBus okcupa meau (II) ¢ pacTBOpoM CEpHOH KHUCIIOTHI,
KHCIIOT C METAUIAMH, PEaKUMidi HEUTpaTM3alMM, MOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHHE OJHOrO0 MeETaula APYTMM W3 PacTBOpa COJIM, PELICHUE
SKCIIEPUMEHTANIBHBIX 3a4a4 Mo Teme «BakHehmme KIacchl HEOPraHUYECKHUX
COCIMHECHUIY.

Hepnoanyecknii 3akoH u llepuoamyeckast cucreMa XHMHYECKHX
yiemMeHToB /I, W. MengeneeBa. CrpoeHne aTomMoOB. XHUMHYECKAsl CBA3b.
OKHCIUTE/IbHO-BOCCTAHOBUTEIbHbBIC PEAKIIHH

[lepBbie MONBITKH KIACCH(PUKANMM XUMHUYECKUX 3JeMEHTOB. [loHsATHE ©
IPYNNax CXOJHBIX 3JIEMEHTOB (LICJIIOYHBIE W IIEIOYHO3EMETBHBIE METAUIBI,
TJTONE€HbI, HHEPTHBIE Ta3bl). DJEMEHTBI, KOTOPBIE 00pa3yroT aM(POTEPHBIE OKCHIBI
Y TUIPOKCUJIBL.

ITeproanueckuii 3akoH. [lepuoauyeckas cucreMa XUMUYECKUX 3IIEMEHTOB /1.
HU.  MengeneeBa.  KopoTkonepuoanas W JJUHHONEPUOAHAS  (OPMBI
Ileproanyeckoil cucTeMbl XUMUUYecKuX 3yieMeHToB 1. Y. Menneneesa. Ilepuoasl
u rpynnbl. DHU3NYECKUI CMBICT TOPAAKOBOTO HOMEpPA, HOMEPOB IMEpUOAA M
IPYIIBL 3JIEMEHTA.

Crpoenne aromoB. CoctaB atoMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHHe
ANIEKTPOHHBIX ~ 000JOYEK aroMOB MEpBbIX 20 XUMHYECKHX  3JIEMEHTOB
Ilepnommueckoin cucremsl . M. Menneneesa. XapakTepucTuka XHUMHYECKOIO
3JIEMEHTA M0 €ro nonoxkeHuro B [lepuognueckoii cucreme . 1. Meunaeneesa.

3aKOHOMEPHOCTH HM3MEHEHUS paauyca aroOMOB XUMHUYECKHX DJIEMEHTOB,
METATUIMYECKUX U HEMETATUTMYECKUX CBOMCTB IO TPYIIaM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoaAnveCcKOi CUCTEMBI XUMUYECKUX
DJIEMEHTOB Ul pa3BuTUs Hayku W npaktuku. [[. M. MennaeneeB — y4d€HbId U
IPOKIAHUH.

Xumuueckass CBsi3b. KoBaJieHTHast (ToJispHAss W HEMOJISPHAsi) CBS3b.
DNEKTPOOTPULATENIBHOCTh XUMUYECKUX JJIEMEHTOB. TOHHAs CBA3b.

Crenenb  OkucieHHs.  OKHCIIUTEINBHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Tpoueccol OKMCIEHUS U BOCCTAHOBJICHHSI. OKUCIUTENNA U BOCCTAHOBUTEIM.

Xumuueckuii Ikcnepumenm:

U3y4eHuEe OOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJCHCTBUE
TMAPOKCUJA LMHKA C PACTBOPAMH KHCIOT W IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTFOCTPUPYIOIIUX ~ TPUMEPBI  OKUCIIMTEIBbHO-BOCCTAHOBUTENIBHBIX — PEaKUUi
(rOpeHue, peakuuy Pa3IoKEeHUs], COCTUHEHUS ).

Mejxcnpeomemnuwie céasu



Peaymzanuss MEKOPEAMETHBIX CBSI3CH MPU M3YUYECHHM XMMHH B 8 Kitacce
OCYUIECTBJISIETCS. 4E€pPE3 HCMOJIb30BAHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOIIMXCS CUCTEMHBIMU ISl OTACIBHBIX TPEAMETOB
€CTECTBEHHO--HAYYHOT O [IAKJIA.

OO011Ke €CTECTBEHHO--HAYYHbIE TIOHITHS: HAYy4HbIi (DaKT, TUIIOTE3a, TECOPUS,
3aKOH, AaHaJiu3, CHHTE3, KIacCU(PUKanus, MNePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE, UBMEPEHUE, MOEIb, SIBJICHHUE.

Ousnka: Marepus, aroM, D3JICKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHU],
M30TOIBI, PAANOAKTUBHOCTh, MOJIEKYJIA, SJICKTPUUYECCKHUIA 3apsjl, BEUIECTBO, TEJO,
00BEM, arperarHoe COCTOSHUE BEUIECTBA, ra3, (PU3UUYCCKUE BEIMYMHBI, €UHUIIBI
U3MEPEHUS, KOCMOC, TJTAHETHI, 3BE311bI, COIMHIIE.

buonorus: ¢orocuntes, npixanue, ornocdepa.

['eorpadgus: armocdepa, ruapocdepa, MHHEPATbI, TOPHBIC MOPOJBI,
MTOJIE3HBIE UCKOMAEMBIE, TOTLUIMBO, BOJIHBIC PECYPCHL.

9 KITIACC

BemecTBo M XuMu4ecKasi peakiuus

[Tepuoanyeckuii 3akoH. [lepruoanyeckas CUCTEMA XUMUYECKHAX SJIEMEHTOB /1.
H. MenneneeBa. CtpoeHue aroOMOB. 3aKOHOMEPHOCTH B H3MEHEHWUM CBOMCTB
XUMHAYECKUX DJJIEMEHTOB TEPBBIX TPEX MNEPUOMAOB, Kamus, KalIblUsd H WX
COCAVUHEHUIA B COOTBETCTBUM C TMIOJIOKCHUEM JSJIEMEHTOB B [lepmoanueckoi
CUCTEME M CTPOECHUEM UX aTOMOB.

CTpoeHuEe BEUIECTBA. BHUJIBI XMUMHWYECKOW CBS3H. THIBI KPUCTAIMYCCKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEMIECTBA OT TUIA KPUCTAUIMYCCKON PEIIETKU U
BHUJA XUMHUUYECKOM CBSI3M.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECCKUE
CBOMCTBA BEMICCTB, OTHOCSAIIMXCS K PA3JIMYHBIM KJIAacCaM HEOPraHUYECKUX
COCAMHEHUM, TEHETUYECKAS CBSI3b HEOPTAHUYECKUX BEUIECTB.

Kiaccudukanus XuMHYECKUX PEAKIMA MO Pa3TuYHbIM MPU3HAKaM (IO YHCITY
U COCTaBy YYAaCTBYIOIIMX B PEAKIMKM BEUICCTB, MO TEIUIOBOMY 3S(PQPEKTy, MO
U3MECHEHUIO CTEMEHEH OKUCICHUS XMUMHYECKUX DJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYACTHIO KaTajau3aropa). JK30- U SHAOTEPMUYECCKUE PEAKIIUU, TEPMOXUMUYECKUE
YPaBHCHHSL.

[ToHsiTHE O CKOPOCTHM XUMUYECKOH peakiuu. [loHsTe 00 0OpaTUMBIX W
HEOOpAaTUMBIX XUMHUYECKUX peakiusiX. [IoHSITHE 0 TOMOIE€HHBIX M TE€TEPOrE€HHBIX
peakuusx. [lonsatue o karamuse. [IOHIATHE O XUMUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XMMHWYECKOW PEAKIUUA W TOJIOKCHUE XUMHUYECKOTO
PABHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEILHBIE  PEAKIIMKM,  AJICKTPOHHBIM  OanaHc
OKHCJIATEIILHO-BOCCTAHOBUTEIBHOM peaKiuu. CocrapiicHWE  ypaBHCHMI



OKHUCJIUTENIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKUMiA C  MCHOJIb30BAHUEM  METOJA
3JIEKTPOHHOIO OanaHca.

Teopus dAEKTPOIMTAYECKON JUCCOLMALMU. DINEKTPOIUTHI U HEAJIEKTPOJIATHI.
Karnonel, aHMOHbl. MexaHW3M JHUCCOLMALMKA BEIIECTB C PA3IMYHBIMU BUAAMHA
XUMHYECKOH CBsA3H. CTeneHp auccounauni. CUIbHBIE U CTA0bIE SNIEKTPOTIUTHI.

Peaknuu noHHOTrO 0OMEHA. YCIOBUS MPOTCKAHUS PEAKIIMA MOHHOTO OOMEHA,
MOJIHBIE M COKPalWIEHHBIE HMOHHBIE ypaBHEHUs peakumil. CBOWCTBA KHUCIOT,
OCHOBaHMI W CONEii B CBETE MPEACTABICHUH 00 3IEKTPOIMTHYECKOM
qucconnanym. KauecTBeHHbIE peakuy Ha HOHBL. [[OHATHE O THAPOIU3E CONEH.

Xumuueckuii Ikcnepumenm:

O3HAKOMJIEHUE C MOJENAMHM KPUCTAUIMYECKUX PEIETOK HEOPraHUYECKUX
BEUICCTB — METAUIOB M HEMETAUIOB (rpadura W anmasa), CI0KHBIX BEIICCTB
(X70puaa HaTpusi), UCCICIOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHWYECKOW PEaKLUH
OT BO3ACHCTBHS pa3NMUHbIX (PAKTOPOB, HCCIEAOBAHUE SJIEKTPOIMPOBOIHOCTH
pacTBOPOB BEILECTB, IMpoLEcca AUCCOLMALMMA KHUCIOT, WICNOYe u  comnei
(BO3MOYKHO  HCIIOJIB30BAHME  BHUJACO  MATEPUATOB), TNPOBEIACHHE  OMNBITOB,
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

OO6mras xapaktepucTuka rajaoreHoB. (OCOOCHHOCTM CTPOCHHUSI aTOMOB,
XapaKTEPHBIC CTEMEHU OKUCICHHs. CTpOeHHE M (DU3MUYECKUE CBOMCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XUMHUYECKHE CBOWCTBA HA OpUMEpPEe  Xjopa
(B3aMMOJICHCTBUE C METAINIAMH, HEMETAJIaMH, WIEJI0YaMu). XJIOPOBOJOPOI.
ConsHast KACIOTA, XMMUYECKUE CBOMCTBA, MOJyUYECHHE, NMPUMEHEHUE. JlecTBHUE
XJIOpa W XJOPOBOJAOPOJA HA OPraHU3M 4YEJIOBEKA. BaKHEHIIME XJIOpUIbl U KX
HAXOXKACHUE B IPUPOLE.

OOwmast xapakrepucThka 3eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEMEHU OKUCIeHMsS. CTpoeHHWE W (PU3NUYECKUE CBOKCTBA
IPOCTBIX BEIIECTB — KMCIOPOAA U CEPhI. AJIJIOTPOINHBIE MOAU(DUKALIMKM KACIOPOIa
U cepbl. XMMHUYECKUE CBOMCTBa cepbl. CepoBOAOPO, CTPOEHHUE, (PU3NUYECKUE U
XUMUYECKME CBOMCTBA. OKCHIBI CEPBI KaK NMPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHass KuCJIOTa, (PU3MYECKHME M XUMUYECKHE CBOMcTBa (00IIME Kak
OPEICTAaBUTENSL KJlacca KHCIOT M crneuuduueckue). XUMHUUECKHE PEaKIvu,
JeKalue B OCHOBE MPOMBILUIEHHOTO Cnoco0a TMONYYEHHUS CEPHOM KMCIIOTHI
[Tpumenenue cepHoit KUCIOTEL. COJIA CEPHOM KUCIIOTHI, KAYECTBEHHAS PEAKLIMS HA



cynbdar-uoH. Haxoxxaenue cepbl U €€ COeAMHEHU B mpupoje. XUMUUYECKOE
3arps3HEHUE OKPY KAIOLIEH Cpeabl COCAMHEHUSMH CEpbl (KUCIOTHBIC 0[N,
3arpsi3HEHUE BO3/AyXa U BOJAOEMOB), COCOOBI €TI0 MPEAOTBPALLICHHUS.

OOwast xapakTepucTuka 31eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKHUCICHUS. A30T, paclpoCTpPaHEHUE B MPHUPOJE,
duznUecKue U XuMrIeckue cBoicTBa. Kpyropopot a3ora B npupojae. AMMHAK, €ro
du3nUecKrue U XMMUYECKUE CBOMCTBRA, MOTyUYeHUE U TpuMeHeHue. Cojiu aMMOHMUS,
uX (puzMUECKUEe U XUMUYECKUE CBOWCTBA, MPUMEHEHUE. KauecTBeHHAs peakius Ha
WOHbI aMMOHMS. A30THAas KHUCIOTa, €€ MOJy4YeHHe, (PU3UUYECKre M XUMUYECKHUE
CBOWicTBa (00IME Kak MPEACTABUTENS Kacca KUCIOT M CHELU(PUUECKUE).
Hcnonb3oBaHME HUTPATOB M COJIEH aMMOHHUST B KAQueCTBE MHHEPATBbHBIX
ynoOpeHnii. XMMUYECKOE 3arps3HEHUE OKPYKAKOLICH Cpelibl COSAMHEHUSIMH a30Ta
(KUCJIOTHBIE MO, 3arpsA3HCHME BO3Ayxa, MOYBBI W BOA0EMOB). docdop,
anotpornHbie Moaupukanmu (Gocdopa, PU3NYECKUE W XUMHUUYECKUE CBOHCTBA.
Oxcun pocdopa (V) u dpochopHas kucnora, GU3NIECKUE U XUMHUUYECCKUE CBOMCTBRA,
nonyuenue. Mcnons3oBanue PpochaTtoB B KAYECTBE MUHEPATBHBIX YI0OPCHHIA.

OOwast xapakrepucThka 3eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUs
aTOMOB,  XAPaKTEPHBIE  CTENEHW  OKHUCICHWSA.  YIJIEPOA,  AJUIOTPOIIHBIE
MoIu(UKALMKM, PACMpPOCTPAHEHUE B TPUPOAC, (U3MUECKUE U XUMHUUYECKUE
cBoiictBa. Ancopoums. KpyroBopot yraepoaa B npupoje. OKCUuabl yraepoaa, ux
¢u3nuecKkue M XUMUYECKUE CBOWCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBbI,
NOJYYCHUE M MPUMEHEHUE. DKOJIOTMUECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepona (IV), rumoreza mioOanbHOrO NOTEMJIEHUS KJIMMAaTa, MapHUKOBBINA
3 dexT. YronbHas KUCIOTa U €€ COU, UX (PU3NYECKUE U XUMUYECKUE CBOMCTBA,
nojay4yeHue W npumeHeHue. KauecTBeHHass peakius Ha KapOOHAT-MOHHI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CETLCKOM
XO3SHCTBE.

[lepBoHaYaIbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COECAMHEHUSIX
yraepoaa (METaH, 3TaH, 3TUJICH, al€TUIICH, 3TAHOJ, TJIMLIEPHH, YKCYCHAsI KUCIIOTA).
[IpyupoaHbIE KMCTOYHHMKHM YIJIEBOAOPOAOB (Yrojib, NPUPOIHBIA Tra3, HEQPTh),
OPOAYKTBI WX mnepepaboTku (O€H3WH), UX POJib B OBITY W MPOMBILIIEHHOCTH.
[ToHstue 0 OMOIOTUYECKH BaKHBIX BELIECTBAX: KUpaxX, OesKax, yriaeBoaax — U Ux
poJii B OKM3HM 4YENOBEKA. MarepuanibHOE €AMHCTBO OPraHMYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusznueckue W XMMUYECKHE CBOWCTBA, MOJYyUYEHUE U
npuMeHenne. CoeMHECHHUS KpeMHHMsT B mpupoje. OOmme npeAacTaBiacHUs 00
okcune kpemuus (IV) u kpemuueBo#t kuciaore. CUIMKAThI, UX UCIOJb30BAHUE B
ObITY, B MPOMBIIIJICHHOCTH. BakHEHIIME CTPOUTENbHBIE MATEPUANIbL, KEPAMUKA,



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 COEAMHCHWH (BO3MOKHO HCHOJIB30BAHUE BUIACOMATEPHAIIOB),
O3HAKOMJIEHME C 00pa3lamMu XJIOPUAOB (TajOr€HUJIOB), O3HAKOMJICHHE C
oOpazmamu  ceppl M €€  COCOAMHEHUSIMU  (BO3MOXKHO  MCIOJIB30BAHUE
BUJICOMATEPUAIIOB), HAOJIFOJICHUE Tpolecca OOYIIMBaHUs caxapa MoJj JACHCTBUEM
KOHLEHTPUPOBAHHON CEPHOW  KHUCJIOTHI, W3YYECHHE XUMHYECKAX 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), oOpa3lamMu a30THBIX U (POCPOPHBIX yAOOPEHUi, NOMyUYEHHUE,
coOMpaHue, PACIO3HABAHWE W HW3YYCHHE CBOHCTB aMMHUAKa, [MPOBEICHUE
KAUECTBEHHBIX PEaKLMii HA MOH aMMOHMS U (Poc(aT-uOH U U3YUYCHHE MPU3HAKOB
WX MIPOTEKAHU, B3aUMOICHUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIBIO
(BO3BMOYKHO  WKCIOJIb30BAHWE  BHJCOMATEPHANIOB),  M3YYEHHE  MOACNEH
KPUCTAUTMYECKUX PEIIETOK anmasza, rpadura, QyiiepeHa, O3HAKOMIICHHUE C
OPOLECCOM  aACOPOLMM PAaCTBOPEHHBIX BEIICCTB AKTUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOra3a, MOJy4YeHHe, COOMPAHUE, PACO3HABAHUE U WU3YUYCHHE
CBOWMCTB YIJIEKMCIIOTO rasza, MpPOBEACHHE KAYECTBEHHBIX PEAKIMI HA KapOOHAT W
CWJIMKAT-MOHBl M W3YYCHHE NPHU3HAKOB WX MNPOTCKAHMs, O3HAKOMIICHHUE C
NPOAYKIMEH CHJIMKATHOH MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o teMe «BakHeme HeMeTalIbl U X COCAMHEHUSY.

MeTtayuibl M HX COCTHHEHUSA

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
METAJJIMYECKas:  KPUCTAUIMYECKAs  PEIIETKA.  DNEKTPOXMMHUYECKMH  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 TPOMBIIIICHHOCTH.

[Ilenounble METALIBL. MOJOKEHUE B [IEPHOAMUECKON CHCTEME XMMUYECKUX
anemeHtoB JI. M. Menaeneesa, CTpOCHHE UX arOMOB, HAaXOXKICHUE B IPUPOJE.
duU3nvecKe U XUMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus M Kanus). OKCHIbL U



TMAPOKCUIBI HATPUst W Kamus. [IpUMEHEHME IIENOYHBIX METALIOB M HX
COCIMHCHUM.

[IlenoyHO3EMENBHBIE METAJUIBI MarHMid W KaJIbLUMH.  IIOJIOKCHUE B
Ileproanyeckoil cucreMe XuMHYeckux dieMeHToB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HAXOXKACHUE B Ipupoac. GU3NYECKue 1 XUMUYECKUE CBOMCTBA MAarHus
W KanblMs. BaxHeilmue coenuHEHUs KaiublMs (OKCUA, THIPOKCHI, COJIM).
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 amOMUHUSA. AMPOTEPHBIC CBOMCTBA OKCHUIA W THMAPOKCHIA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoanueckoit cucteMe XUMUYECKUX 3JIEMEHTOB [1.
H. MenpeneeBa, CTpOEHHE aroMma, HaxO)KaeHWe B mpupone. PU3nYecKue U
XUMUYECKUE CBOMCTBRA kKene3a. OKCHIbI, TMIpOKCHabl U comu skenesa (1) u sxenesa
(III), mx coctas, CBOMCTBA U MOy YCHHE.

Xumuueckuii ykcnepumenm:

O3HAKOMJICHME C 00pa3llaMi METAUIOB M CIJIABOB, HMX (PU3HYECKUMU
CBOWMCTBAMM, H3YYECHHME  PE3YJbTATOB  KOPPO3MM  METALIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHJICOMATEPUAIIOB), OCOOEHHOCTEH B3aUMOJCHCTBHS OKCHJIA
KaJbUUs M HATpus C BOJOH (BO3MOKHO HCHOJIb30BAHWE BHUACOMATEPUATIOB),
WCCIEN0BAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKENE3a B KUCIOPOIE
(BO3MOYKHO  MCIHOJIb30BAHWE  BHUJAECOMATEPHATIOB), MPHU3HAKOB  MPOTCKAHUS
KAUECTBEHHBIX PEAKIMA HA WMOHBI. MArHMs, KAJIbLMS, aJFOMUHMS, LIMHKA, JKEIe3a
(II) m >xene3a (III), menm (II), HaOmroaEHWE U OMUCAHUE MPOLIECCOB OKPAIMBAHHMS
IUIAMCHA WOHAMH HATpHsl, Kausd W KaiblMs (BO3MOXHO HCIHOJB30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAHNE aM(POTEPHBIX CBOWCTB FMAPOKCUAA ATFOMUHUS
Y TUAPOKCHJIA LIMHKA, PELICHUE SKCIIEPUMEHTAJIBHBIX 3a1a4 10 TeMe « BaskHeHmme
METAJIBI U UX COCAMHEHUS.

XHMHA ¥ OKPY’KaIoLIas cpeaa

Bemectsa m marepuansl B IOBCEAHEBHOW JKU3HM uelnoBeKa. besomacHoe
WCIOJb30BAHUE BEIIECTB U XUMHUYECKHAX peakuuii B ObiTy. llepBas momois npu
XUMHUYECKUX 0’KOTaX U OTPABICHUSX.

XUMUYECKOE 3arps3HEHUE OKPYKAKOWIEH cpeapl (MpeaeiibHas AOMYCTAMAs
KOHUEHTpauus Bewects, aanee — [1JIK). Posib XxvuMuM B peIIEHUN 3KOIOTMYECKUX
npooIieM.

Xumuueckuii Ikcnepumenm:

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

Mesxcnpeomemnuwie céasu



Peanuzanus MeXNpeIMETHBIX CBs3ed MpH M3YUYCHWM XMMHH B 9 Kiacce
OCYILLIECTBIIICTCS 4epe3 HCMOJIb30BAHUE KAaK OOMIMX E€CTECTBEHHO-HAYUYHBIX
MOHATHMN, TaK ¥ TOHATHUHN, SBJISIOMIMXCS CUCTEMHBIMH JJIsi OTACNBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO1ue ecTeCTBEHHO-HAYUHBbIC TIOHSATHS: HAy4HBIH (PaKT, TMIOTE3a, 3aKOH,
TCOpHUsS, aHaliu3, CHUHTE3, KiaccupuKkaius, TepUOAUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJACIMPOBAHUE, H3MEPCHHME, MOJACb, SBJICHHWE, MapHUKOBBIN
(P PeKT, TEXHONOTUS, MATEPUAITBI.

duzuka: Marepus, aroM, D3JICKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIHI,
U30TOMbI, PagMOaKTUBHOCTh, MOJICKYJA, JJIEKTPUUYCCKUI 3apsija, MPOBOTHHKH,
NOJYMPOBOJHUKHK, JUAJIEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHUE BEILLECTBA, a3, paCTBOP, PACTBOPUMOCTD, KpUCTAITHYECKas
peméTKa, CrjiaBbl, (PU3MUECKUE BEIWUYMHBI, CIUHHUIIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3/1bI, COHIIE.

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

['eorpadus: armocdepa, rtuapocdepa, MHUHEPANIBI, TOPHBIE MOPOIBL,
MOJIE3HBIE UCKOTIAEMBbIE, TOTIJIUBO, BOAHBIE PECYPCHI.



INTAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA ITPOI'PAMMDBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIET'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHUSI MPOrpPaMMBI  OCHOBHOIO OOWIEro
00pa3oBaHMsl AOCTUTAKOTCS B XOAC OOyYEHUsST XMMUM B CIAUHCTBE Y4E€OHOW H
BOCIIMTATENIBHON IEATEIbHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUHCKUMU
COLMOKYJIBTYPHBIMA W JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMM, MPUHATBIMH B
oOliecTBe MpaBWIAMH W HOPMAMH TOBEACHHMS M CIIOCOOCTBYIOT MpOLECCAM
CaMOIIO3HAHUS, CAMOPA3BUTHS M COLIMAIM3ALMAN 00y YarOIIXCS.

JIMYHOCTHBIE ~ pPE3yJbTATBl  OTPAKAKT  TOTOBHOCTH  OOYYaKOIIUXCS
PYKOBOACTBOBATbCA CUCTEMOW MO3UTUMBHBIX IIEHHOCTHBIX OpHEHTAUMNA U
PacCIIUPEHHUE OTBITA IEATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTH4Y€CKOro BOCIIUTAHUSA:

LIECHHOCTHOI'0 OTHOIIECHUA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAyYHOMY HACIEOUI0, MOHUMAHHUS 3HAYECHUS XUMHUYECKON HAyKW B JKU3HU
COBPEMEHHOTO OOWIECTBA, CIMIOCOOHOCTH BIAJAETH JOCTOBEPHON WH(poOpManuei o
[EPENOBBIX JOCTHIKEHUSIX K OTKPBITHAX MHUPOBON M OTEUYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHpPa U OOIIECTBA,

2) rpa)kIaHCKOro BOCIMTAHUSL:

MPEICTABICHAST O COLMAJIBHBIX HOpPMax M MPaBAIAX MEXKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOM,  y4eOHO-MCCNEA0BATENbCKOM, TBOPUECKOH MW JAPYrux  BUAAX
JESATEIbHOCTA, TOTOBHOCTM K Pa3HOOOPA3HOH COBMECTHOM NEATENBHOCTH MPU
BBITIOJTHCHMHA YYEOHBIX, TO3HABATEIBHBIX 3a7a4, BBINOJHCHHA XUMHYECKHX
SKCIIEPUMEHTOB, CO3AAHUN YYEOHBIX MPOCKTOB, CTPEMJICHUS K B3AUMOTIOHUMAH U0
W B3aUMOIIOMOIIM B TPOLECCEe HTOM y4eOHOU JEATETbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TIOBEACHUE W IIOCTYIKH CBOMX TOBApPHUINEW C TO3ULUHU
HPABCTBEHHBIX U IIPABOBBLIX HOPM € YYETOM OCO3HAHHUS MTOCIIEACTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI 0 NIO3HAHMSL:

MHPOBO33PEHUYECKUE IIPEICTABICHAS O BEIIECTBE M XMMHUYECKON PEaKIU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA W COCTaBIIAOLINE
OCHOBY UII IOHMMAHHWs CYIMHOCTA HAYYHOW KapTHHBI MUPA, MPEACTABICHUS 00
OCHOBHBEIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPAPOTHON CPENOM, O POJIM XUMHUU B ITO3HAHUU STUX 3aKOHOMEPHOCTEN,

[TI03HABATEIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU 110
XUMHH, HEOOXOMUMBIC Uil OOBACHEHUS HAOMIOJAEMBIX MPOLIECCOB U SIBICHHIA,
NO3HABATENIBHOM, MHPOPMANMOHHON W YMTATEIbCKOM KYJIBTYPHl, B TOM YHCIIE
HABBIKOB CaAMOCTOSTENIBHOH pabOTel C yYE€OHBIMH TEKCTaMHM, CHOPABOYHOM



JUTEPATYypOl, JTOCTYMHBIMA TEXHHUYECKAMH CPEACTBAMH  HMH(POPMALMOHHBIX
TEXHOJIOT U,

UHTEPEC K OOYYEHWI0 W TMO3HAHWIO, JHOOO03HATENBHOCTh, TOTOBHOCTH H
CHOCOOHOCTL K caMO00pa3oBaHUIO, MPOECKTHOW W MCCIEAOBATEIBCKOM
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHSI OOy4YEHUS B
JIAbHEUIIIEM

4) popmMupoBaHus KYJIbTYPHI 310POBbSI:

OCO3HAHUE [ICHHOCTH >KM3HU, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 310POBBIA 00pa3 >KW3HHW, OCO3HAHHME MOCICACTBUIA U
HEMPUATHE BPEAHBIX TPUBBIYCK (YIIOTPEOICHUS aJTKOTOJIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOMMOCTH  COOMIOICHUST MpaBwyl  OC30MACHOCTH TNpU  OOpalleHUH ¢
XUMUYECKAMH BEIIECTBAMU B OBITY M pealbHOMN KU3HU;

S) Tpya0BOIro BOCIMTAHUSL:

MHTEPEC K MPAKTHYECKOMY M3YUYEHHIO Tpodeccuii u Tpyaa pa3inuHOro poja,
YBOKCHHE K TPYNy M pe3yJibTaraMm TPYAOBOH ACATEIBHOCTH, B TOM YHUCIIE Ha
OCHOBE TPUMEHEHMS MPEAMETHBIX 3HAHWI 1O XWUMHM, OCO3HAHHBIA BBIOOP
WHAMBHUAYAIbHON TPACKTOPUU MPOJOIDKEHUS 00pa30BaHUS C YUETOM JIMYHOCTHBIX
WHTEPECOB U CMOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIEMHOM NPO(ECCUOHATIBHON ACATENBHOCTH U PA3BUTHs HEOOXOAUMBIX YMECHHUMA,
TOTOBHOCTB aJalTUPOBATHCA B MPO(PECCHOHATIBHOM cpene;

6) 3K0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00PA3HOE OTHOUICHHE K MPUPOAEC KAK HMCTOYHHKY
JKU3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o0pa3a KW3HW, OTBETCTBEHHOE OTHOWICHUE K COOCTBEHHOMY
(PU3NYECKOMY M TMCUXUYECKOMY 30POBBIO, OCO3HAHHME ILICHHOCTH COOIIOACHHS
npaBuil O€30MACHOTO MOBEICHUS TPH PA0OTE C BEIICCTBAMHU, a TAKKE B CUTYALUX,
YIPOKAKOIIMX 3I0POBBIO U KM3HU JIFOJIEH;

CHOCOOHOCTH MPUMEHATh 3HAHMS, MOJIYYACMbIE MPU M3YUYECHUU XUMUH, IS
PELICHN 3a/1a4, CBA3aHHBIX C OKPY KAIOIIEH IPUPOIHON CPENO, I MOBBIIICHUS
YPOBHSL ~ SKOJIOTMYECKOW  KYyJbTYpPbl, OCO3HAaHWs TJOOAIBHOIO  XapakTepa
AKOJIOTHYECKHAX MPOOJIEM W MyTEeH WX PELICHHWS MOCPEACTBOM METOAOB XHMMH,
AKOJIOTHYECKOTO MBILIICHHS], YMEHUS PYKOBOACTBOBATHCS MM B MO3HABATEIILHOM,
KOMMYHHAKATHBHON W COLMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJ/IbTATHI

B cocraBe MeTanmpeAMETHBIX PE3YJbTATOB BBIACIAIOT 3HAYMMBIC JUIS
(hOpMHUpPOBaHUST MHUPOBO33PCHUSI OOIICHAYYHBIE TOHITHS (3aKOH, TEOPHs,
OPUHLHAIL, TAMOTE3a, (PaKT, CHCTEMA, MPOLECC, IKCIEPUMEHT U APYTOE.), KOTOPBIE
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MPEAMETAX W MO3BOJIIOT HA
OCHOBE 3HAHWIl M3 3TUX MPEAMETOB (POPMUPOBATH MPEACTABICHHE O LIETOCTHOM



HAYYHOH KapTHMHE MUpPA, U YHUBEPCATIbHBIC YUEOHBIE NEHCTBUS (MIO3HABATEIBHBIC,
KOMMYHHUKATHBHBIC, PETYIISTUBHBIE), KOTOPBIE OOECIEUMBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY IJIAHUPOBAHWIO W OCYLICCTBIICHUIO Y4E€OHOM
JESATELHOCTH.

Ilo3HaBaTe/ibHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeiiCcTBUS

ba3zoBble Joru4eckue aeiicTeus:

YMEHHS MCMOJIb30BaTh MPHUEMBI JIOTHYECKOTO MBILIICHHS TMPU OCBOCHHUHU
3HAHWIA: PACKPBIBATh CMBICT XUMWYECKUX MOHATHH (BBIICIATH MX XApAKTCPHBIC
NPU3HAKK, YCTAHABIIMBATH B3aUMOCBS3b C JPYTMMH TOHSATUSMH), UCHOJIb30BaTh
NOHATUS A/l OOBSICHEHHS OTIENIbHBIX (DAKTOB W SIBJICHHIA, BBIOMPATh OCHOBAHUS U
KPUTEPUU [JIsl KJIACCU(PMKALMKA XUMUYECKMX BELICCTB M XMMHUYECKHX PEaKLUH,
YCTAHABIIMBATHL MPUYMHHO-CJIEJACTBEHHBIE CBSI3W MEXAY OOBEKTAMH H3YUYCHMS,
CTPOUTH JIOTHYECKUE PACCYKACHUS (MHAYKTHBHBIC, JCTYKTUBHBIC, 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 —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XMMHUYECKas (opMysia U YPABHEHUE
XUMHYECKOH PEaKIMK — MPHA PEIICHUN YUeOHO-MO3HABATENBHBIX 33a4, ¢ YUYETOM
ATUX MOJEIIbHBIX MPEACTABICHUI BBISBIATh U XapPaKTEPU30BATH CYIIECTBEHHBIC
NPU3HAKK M3YYaEMBbIX OOBEKTOB — XUMHUUYECKUX BELIECTB U XUMUUYECCKUX PEaKLUM,
BBISIBJIAITH  OOIIME  3aKOHOMEPHOCTH, TNPUYMHHO-CIEICTBEHHBIE CBSI3W W
OPOTUBOPEUMS B M3YyUAEMBIX MPOLIECCAX U SBJICHUSX.

ba3oBbie ucciaenoBarebckue 1elicTBUS:

YMEHHE HCIOJIB30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE WHCTPYMEHTA
NO3HAHMS, A TAKXKE B KA4eCTBE OCHOBBI M (POPMUPOBAHUS THIIOTE3bI IO
POBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYKICHHUIA,

OpUOOPETEHUE OMBITA MO IUIAHUPOBAHWIO, OPraHU3allid M MPOBEACHUIO
YUYECHUYECKUX OSKCIEPUMEHTOB, YMEHME HAOMIOAarh 3a XOJOM MPOLECCa,
CaMOCTOSITENILHO TIPOTHO3MPOBATh €r0 Pe3ysbTar, GOpMyTUpoBaTh 0OOOIICHHAS U
BBIBOJIbI IO PE3yJbTaTaM MPOBEAEHHOTO OMBITA, UCCICIOBAHMS, COCTABIATh OTUYET
0 MPOJEIAHHOM padoTe.

Padora ¢ naopmanmueii:

YMECHHE BbIOWpaTh, AHAIM3MPOBATH W WHTEPHPETHPOBATH HH(POPMALKIO
PA3IAYHBIX BUAOB U (POPM MPEACTABICHHUS, MOJYYAEMYI0 U3 PA3HBIX UCTOYHUKOB
(HAy4HO-TIOMYJIIpHAs  JUTEparypa XWUMHUYECKOTO COJACP)KAHUS, CIIPABOYHBIC
nocobust, pecypcbl VHTEpHETA), KPUTHYECKH OLEHUBATh MPOTHBOPEUYMBYIO H
HEJIOCTOBEPHYIO MH(POpMAIHIO;



YMECHHE MPUMEHATH PA3IMYHBIE METOJBI W 3aMPOChl MPU MOUCKE M OTOOPE
uH(pOPMAllMd W COOTBETCTBYIOLIMX JAHHBIX, HEOOXOOUMBIX JUIS BBITOJHCHUS
y4€OHBIX W TIO3HABATENBHBIX 33124 OMPEACIEHHOTO THITA, MPUOOPETEHHE OTbITA B
o0nacTi  MCMOJB30BAaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHHA,
OBJIQJICHUE KYJIbTYPOW aKTHBHOTO MCIIOJIBb30BaHUS PA3JIMYHBIX TTIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpAaTh ONTUMATBHYIO (POPMY MPEACTABIEHUS UH(POPMALAN U
WTIOCTPUPOBATh PEIIACMBIE 3a1a4M  HECJIOXKHBIMA CXEMaMH, JIUarpaMMamu,
apyrumu (popMaMu rpadukn 1 uX KOMOUHALMSIMU,

YMEHHE HCIOJIb30BAaTh W aHAJM3MPOBATh B mpouecce Yy4eOHOH u
UCCIICIOBATENBCKON NEATEIBHOCTH MH(POPMALMIO O BIMSHUM MPOMBIILJIEHHOCTH,
CEJIbCKOI'0 XO35MCTBA W TPAHCIIOPTA HA COCTOSIHHE OKPYIKAIOWIEH ITPUPOSHOMN
Cpeabl.

KommyHukaTnBHbBIC YHHBEPCATIbHbIC Y4eOHbIE 1eiiCTBHUS:

YMEHUSI 3a/aBaTh BOMPOCH (B XO0J€ auajora W (Wid) JAUCKYCCHM) IO
CyHIeCTBY  OOCy>KmaemMoi  Tembl, (OPMYIUPOBATH  CBOM  NPEIJIONKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPETOKEHHOM 3a1a4;

YMECHHSI  TPEIACTABIIATH  IMOJIYYEHHBIE  PE3yJbTaThl  [MO3HABATEIBHOM
JESATEIbHOCTH B YCTHBIX M TUCBMEHHBIX TEKCTax, [JeJlaTh MPE3CHTALUIO
PE3YJABTATOB BBIMOJIHEHUST XUMUYECKOTO 3KCIEPUMEHTA (JJAOOPATOPHOrO OIBITA,
nabopaTopHOil paboTHI O UCCIENOBAHUIO CBOMCTB BELIECTB, Y4EOHOIO MPOEKTA),

YMEHHSI y4€OHOTO COTPYAHMYECTBA CO CBEPCTHHKAMM B COBMECTHOM
NO3HABATENIbHOM M MCCIICAOBATENbCKOM  NEATENBHOCTH  MPU  PEUICHHUA
BO3HUKAKOIIMX MPOOJEM HA OCHOBE yuyéTa OOLIMX WHTEPECOB W COMIACOBAHUS
no3unuii (00CyKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIC INTYPMbD», KOOPAWHALMS
COBMECTHBIX [JECUCTBHM, OIPEACICHAE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOH pa0OThl U IPYTHE).

PeryasitTuBHbIe yHUBEpPCAJbHbIC Y4eOHbIC AelicTBUS:

YMEHHE CaAMOCTOSITEIBHO ONPEACHATh LEIH JEATEIIbHOCTH, TUIAHWPOBATH,
OCYILIECTBIIATh, KOHTPOJIMPOBATh W MPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOKO
JESATENILHOCTD, BEIOMpaTh Hanbomnee 3PPEKTUBHBIE COCOOBI PEIIEHUS YUEOHBIX U
NO3HABATENIBHBIX 3a/1a4, CaMOCTOSATENBHO COCTABIATh WM KOPPEKTUPOBATH
MPEUTOKEHHBIA  QJITOPUTM  ACHCTBUA MPU  BBIMIOJHEHUM 3aJaHUl €  YYETOM
NOJTyYEHUSI HOBBIX 3HAHWMKA 00 M3ydacMbIX OOBEKTAax — BEHICCTBAX M PEAKLUSX,
OLICHMBATH COOTBETCTBUE IMMOJYYEHHOTO PE3yJbTara 3asBJICHHON LENH, YMEHHUE
MCIOJIb30BaTh U QHAJIM3UPOBATh KOHTEKCTHI, TPEIAracMbl€ B yCIIOBUM 3aJaHHA.

HHPEJMETHBIE PE3YJbTATHI

B cocraBe mnpeaMeTHBIX PE3yJbTATOB IO OCBOSHUI 00s3aTEIbHOTO
COJICP)KaHUs, YCTAHOBJIEHHOTO JaHHOW (eaepanbHON paboueii mporpaMMmon,
BBIICTISIFOT. OCBOCHHBIE OOYYAIOLIMMUCS HAYYHBIE 3HAHWS, YMEHHS M CIOCOOBI



NEUCTBUN, crenupuueckue Juisi TPEAMETHOH 00MacTh  «XUMHUS», BUJbI
JNEATENBHOCTA 1O  IMOJIYYEHUKO HOBOTO  3HAHWSA, €r0  MHTEPIPETALMH,
npeoOpa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX U HOBBIX CHTYalHX.

K xoniy oOyueHus B 8 K/acce npeIMETHBIE PE3YJIbTAThl HA 0a30BOM YPOBHE

JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHUIA:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKUX TOHSATUNA: aTOM, MOJIEKYJA,
XUMUYECKUIA SJIEMEHT, MPOCTOE BEILECTBO, CIOKHOE BELIECTBO, CMECH
(0THOpOAHAS U HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTE/IbHAS aTOMHAs 1
MOJIEKYJIIPHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHAs MAacca,
MaccoBast A0JIsl XUMHAYECKOTO JIEMEHTA B COEAMHEHUN, MOJIIPHBIA 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHHWE, COJIb, JJIEKTPOOTPULATENBHOCTh, CTENEHB
OKHCIICHUSI, XUMUYECKash peakiums, KilacCu(pUKauus pPeakuuil: peakuuu
COCIIMHEHHUs, PEAKUMU PA3JIOKEHUs, PEAKUMU 3aMEIICHUs, PEaKUuu
00MEHA, 3K30- M SHAOTEPMHUYECKUE PEAKLINH, TEIIOBOH 3PPEKT peakiumu,
AP0 aToMa, JJICKTPOHHBIM CJj0i aroma, aToMHas OpOWTallb, PaanuycC
atoMa, XMMHMYECKasl CBA3b, MOJSIPHAS W HEMOJSAPHAsA KOBAJICHTHAS 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 HCHOJB30BATH XUMHYECKYIO CHMBOJMKY JJsl COCTABJICHUs (Popmyn
BELIECTB U YPABHEHUIN XUMUUYECKUX PEAKLINIA,

e ONPEACIATHh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTCIICHb ~ OKUCJIECHHMsS  JJIEMEHTOB B OMHAPHBIX  COCIWHEHUSX,
MPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCYy COCOUHEHWH TI0
dopMynaMm, BHI XUMHUYECKON CBsI3M (KOBAJICHTHAss W WOHHAs) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpeiBath cMmbich llepuommueckoro 3akonHa JI. M. Menaeneena:
JEMOHCTPUPOBAThE TMOHUMAHUE TMEPUOJAMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT HMX IMOJIOKEHUs B [IepHOAMYECKON CUCTEME,
3aKOHOB COXPAHEHMUs] MACChl BEIIECTB, MOCTOSHCTBA COCTABA, ATOMHO--
MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOraapo;

e ONWCHIBATH M XapakTepu3oBarh TabmuMuHyto ¢Gopmy [lepuonnueckoii
CUCTEMBl XMMHUYECKHX OJJIEMEHTOB. pa3/IAyarh IMOHATUS «TJIaBHAS
noarpynna (A-rpynna)» u «mnodouynas noarpynna (b-rpymnna)», Maieie v
OONbIIME TEPUOABI, COOTHOCHUTH OOO3HAYCHHS, KOTOPbIE HMMEIOTCS B
tabmuue «llepmonmueckas cucrtema XumMudyeckux saemeHtoB I H.
MeHnpeneeBay € UYMCIOBBIMM  XAPAKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sapa, 00IIee YUCIO NEKTPOHOB
U PACTIPEACIICHUE UX N0 HJIEKTPOHHBIM CJIOSIM ),

KJTAaCCU(PUIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECCTRA,
XUMUYECKUE peakinuu (M0 YMCAY M COCTaBY YYacTBYHOLIUMX B PEAKIUU
BEUIECTB, MO TEIJIOBOMY 3D PeKTy);

XapaKTEPU30BaTh (OMUCHIBATH) OOMIME XMMHUYECKUE CBONCTBA BEIIECTB
Pa3IMYHbIX KJIACCOB, MOJATBEPKAAs OMUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
VPaBHEHUN COOTBETCTBYIOINX XUMUYECKAX PEAKIIAN;

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

BBIYKCIIATh OTHOCHTEJIBHYIO MOJICKYJIIPDHYIO W MOJIIPHYIO  MacChl
BEUICCTB, MAaCCOBYK) JIOJIK0 XUMHYECKOrO0 JJieMEeHTa 1o (opmyie
COCIMHEHMSI, MACCOBYO JIOJIKO BEIIECTBA B PACTBOPE, MPOBOANUTH PACUETHI
M0 YPABHECHUIO XUMUUYECKON PEAKIINN;

MPUMEHSTH OCHOBHBIC OTNEPALMU MBICTUTEIBHOU NEITEILHOCTH — aHAIN3
U CUHTE3, CPaBHCHHUE, OOOOIICHHE, CHCTEMATHU3AIMIO, KJIACCU(PUKAIUIO,
BBISIBJICHUE MPUYUHHO--CJCJCTBEHHBIX CBS3CH — JUIsl M3YUYEHUs CBOMCTB
BCIIECTB M XWMHMYECKMX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIOACHUE, W3MEPEHUE, MOJECIUPOBAHHUE, SKCIECPUMEHT
(peabHBIM U MBICTICHHBIN ),

CIENOBaTh  IIPABAJIAM  TIOJB30BAHUS  XAMHYECKOW  TMMOCYAONM W
7a00paToOpHBIM  O00OPYJIOBAHUEM, a TaKXKE TMpaBujiaM OOpalleHUs C
BCIIECTBAMH B COOTBETCTBUM € WHCTPYKIUSMU IO  BBIMOJTHEHUIO
Ja00paTOPHBIX XUMUYECKHUX OMBITOB MO TMOJYYEHUIO W COOMPAHMIO
ra3o00pa3HbIX BENICCTB (BOAOpOAA M KHCJIOPOJA), MNPUTOTOBJICHHUIO
PacTBOPOB C OMPENEIIEHHOW MACCOBO# JTOJEW PpacTBOPEHHOIO BEIIECTBA,
IJIQaHUPOBAaTh M MPOBOAWTH  XUMHYECKHME  DKCICPUMEHTHI  TIO
PACIO3HABAHUIO PACTBOPOB MIENOUYEH W KUCIOT C MOMOLIBIO HHINKATOPOB
(;makmyc, peHonadraaery, METUIIOPAHXK U JPYTHE).

K xoniy oOyueHus B 9 Kjacce NpeIMETHBIE PE3YJIbTAThl HA 0A30BOM YPOBHE
JOJHKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y O0YUAOIIMXCS YMECHHIA:

PACKPBIBATh CMBICII OCHOBHBIX XHMWYECKMX TOHITHA: XUMHYCCKHAN
DJIEMEHT, aTOM, MOJIEKYJIA, WOH, KaTWOH, AHWOH, IPOCTOE BELIECTBO,
CJIO)KHOE BEIIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD, CTEHEHb
OKHCIICHUS, XUMUYECKAs PEAKLMsI, XUMUYECKasi CBs3b, TETUIOBOM 3P PeKT
peaKUMHM, MOJIb, MOJIAPHBIA  O00BEM,  pacTBOpP,  DJICKTPOJIUTHL,
HERJICKTPOJIUTHL, SICKTPOJIMTAYECKAS TUCCOLMALUS, PEAKLIUU HMOHHOTO
oOMEHa, Karaau3arop, XWUMHUYECKOEC pPaBHOBECHME, OOpatumble U



HEOOpaTUMBIE PEAKIUN, OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKLMH,
OKHMCIIUTENIb,  BOCCTAHOBHUTENb,  OKUCICHHME M BOCCTAHOBJICHHE,
aJoTponus, aM(pOTEPHOCTh, XUMHUYECKAsl CBS3b (KOBAJICHTHAs, MOHHAS,
METAJIJINYECKas), KPUCTAIUIMYECKAs pEIIETKA, KOPPO3Us METAIIOB,
CIUIaBBl, CKOPOCTb XWMHWYECKOH PEAKIUM, NTPEACIbHO JOMyCTUMAst
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 OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B
COCOMHEHMIX Pa3JMYHOTO COCTABA, MNPUHAUICKHOCTh BEIIECTB K
ONPEACTEHHOMY KJIACCy COCAUMHEHHMIA TO (opMyJsiaM, BHJ XUMHUYECKOU
CBA3M (KOB&ICHTHAs, WOHHASA, METAJUIMYECKAsA) B HEOPraHMYECKHUX
COCIMHEHMSX, 3aps]l MOHA MO0 XMMHYECKOH (Popmylie, XapakTep cpelsl B
BOJIHBIX PACTBOPAX HEOPraHMYECKUX COCAWHEHWH, THIl KPUCTAITUYECCKON
PpEeIIETKH KOHKPETHOTO BEIICCTRA,

packpeiBate cMmbica [lepuoamueckoro 3akona J[. WM. MeHnneneeBa 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)», majibie W OOJbIIME MNEPUOJBI, COOTHOCUTH
00O3HAYECHUs, KOTOPBIE HMEKOTCS B TNEPUOAMYECKOM Tabmuue, ¢
YHUCJIOBBIMA ~ XaPAKTEPUCTUKAMH  CTPOCHHMS  aTOMOB  XMMHWYECKHX
AJIEMEHTOB (COCTaB M 3apsj sapa, OOIIee YHUCIO DIICKTPOHOB U
pacnpeseieHue WX MO JJIEKTPOHHBIM  CJI0SIM), OOBSACHATH  OOIIHE
3aKOHOMEPHOCTH B M3MEHCHHH CBOMCTB 3JIEMEHTOB M MX COCAMHCHHIA B
npeenax MajiblX NEPUOAOB W TTIABHBIX MOATPYII C YYETOM CTPOEHUS MX
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) OOIIME W CHEHUPUYCCKUE XUMHUYECCKUE
CBOMCTBA MPOCTBIX M CJIOXHBIX BELIECTB, MOATBEPXKAAS OMHCAHUE
OpPUMEpPaAMU MOJIEKYJIIPHBIX W WOHHBIX YPABHEHHMI COOTBETCTBYIOLINX
XAMUYECKUX PEAKLINIL,

COCTaBJSITh YPABHECHHS DJICKTPOJIMTUYECKOM AMCCOLMALIMM  KHCTIOT,
ILIEJI0YEH U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOIO



oOMEHa, ypaBHEHUS peakluii, MOATBEPKIAIONIMX CYLIECTBOBAHUE
TCHETUYECKOM CBS3M MEXKY BEIICCTBAMU PA3IMUHBIX KJIACCOB;
PaCKphIBaTh  CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTENILHBIX — PEAKIIMiA
NOCPEICTBOM COCTABJICHUS SJIEKTPOHHOTO OaliaHCa 3TUX PEAKIIUA;
OPOTHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOCHUA,
BO3MOKHOCTH TIPOTEKAHUS XMMUUYECKMX MPEBpAlICHUI B Pa3IMUYHBIX
YCJOBHUSX;

BBIUUCIIATE OTHOCUTEIBHYID MOJIGKYJISPHYIO M MOJISIPHYIO  Macchl
BEIIECTB, MAaCCOBYIO JIOJIIO XHMMHYECKOrO »JJeMEHTa 1o (opmylie
COEZIMHEHUS, MAaCCOBYIO JOJII0 BEUIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
N0 YPAaBHEHUIO XUMUUYECKOW PEaKIIny;

coONroAaTh  MpaBWJia  MOJIB30BAHMS ~ XUMUYECKOW  MOCYIOH W
Ja00paTOpHBIM  O00OPYJOBAHMEM, a TAaKXe TMpaBuja OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH MO BBIMOJHEHUIO
71a00paTOPHBIX XWMHUYECKUX OTBITOB MO TOJYYEHUIO U COOMPAHUIO
razo00pa3HbIX BEIIECTB (AMMHAKA M YTIIEKUCIIOTO ra3a);

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

OPUMEHSTH OCHOBHBIE ONEPALMM MBICIIUTEILHON JEATETbHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHWE, OOOONICHWE, CUCTEMATU3ALMIO, BBISIBJICHUE
OPUYMHHO-CJICICTBEHHBIX CBS3€H — JUIsl M3YYEHUS CBONCTB BELLECTB U
XUMUYECKMX PEaKLMH, €CTECTBEHHO-HAyUYHbIE METOJbl TO3HAHUS —
HAOJIIOICHUE, M3MEPEHHUE, MOJECIMPOBAHUE, DKCIECPUMEHT (pEasibHbId U
MBICJICHHBIH ).
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