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PABOYAS ITPOT'PAMMA yueoHoro npeamera «Xumus. ba3zoBblii ypoBeHb» 1151 o0yuaromuxcs 8-9
KJIACCOB

IHHOACHUTEJIBHAA 3AIIMCKA

[IporpamMmma Mo XuMHUK Ha YpOBHE OCHOBHOTO 00IIEro oOpa30BaHMsI COCTABJICHA Ha OCHOBE TpeOOBaHMM K
pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTeabHON MPOrpaMMbl OCHOBHOIO 00111ero o0pa3oBaHusl, PeICTaBICHHBIX
B ®I'OC 00O, a takxke Ha ocHOBe (emepanbHO pabouell mporpamMmbl BOCIHUTAHUS M C YYETOM KOHIICTIIHH
npernojaBaHus yu4eOHOro MmpeamMera
«Xumus» B 00pazoBaTesbHbIX opranuszanusax Poccuiickoit denepanum.

[TporpamMma 1Mo XuMuH Ja&T MPEICTaBICHHUE O IEJAX, 00Iel cTparerud o0ydeHHUs, BOCIIUTAHHUS M Pa3BUTHS
oOydarolmuxcsi CcpeAcTBaMH Y4eOHOTro MpeaMeTa, YCTaHaBIMBAaeT O00s3aTelbHOE MPEIMETHOE COJAEpKaHUE,
MpelycCMaTpUBaET paclpeielieHue ero Mo KJiaccaM U CTPYKTYPUPOBaHUE IO pa3zesiaM U TeMaM MPOrpaMMbl 10 XUMUH,
OTIpe/IeTISIeT KOJTMYECTBEHHBIC U KAYECTBCHHBIC XapaKTEPUCTHKHU COICPKAHUS, PEKOMEHIYEMYIO IMOCIIeI0OBATEILHOCTD
W3YYCHHS XUMHH C YIETOM MEKITPEIMETHBIX ¥ BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOT0 TIPOoIecca, BO3PaCTHBIX
0COOCHHOCTEH 00ydJaromuxcs, onpeaensieT BO3MOXKHOCTH MpeAMeTa sl peajau3alnud TpeOoBaHUI K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl Ha YPOBHE OCHOBHOTO 00IIer0 00pa3oBaHus, a Takke TpeOOBaHMIA
K pe3yibTataM OOy4YeHHsI XUMHUU Ha YPOBHE IeJIel U3yYeHHs TIPeIMETa M OCHOBHBIX BUJIOB YU4EOHO-TIO3HABATEIHLHOM
JEeSITeIbHOCTH 00Y4aroIIerocs 1o OCBOCHUIO Y4EOHOTO COAEpKaHUsI.

3HaHME XUMHUH CIIY>)KUT OCHOBOM i1 (pOpMHpPOBAHUS MUPOBO33pEHUSI 00yUaIOIIErocs, €ro npeacTaBiIeHU 0
MaTepUaIbHOM E€IWHCTBE MHUpPA, BAXKHYIO pOJb HrparoT (GopMUpYyeMble XHUMHUEH TMpEeACTaBICHUS O
B3aMIMOIIPEBPALIEHUSAX DHEPTHH U 00 HBOJIOIMU BEIIECTB B MPUPOJE, O MyTSIX PEHICHHUS TI00aIbHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHs YEJIOBEUECTBA — CHIPHEBOM, DPHEPTrEeTUUYCCKOM, MUIIEBONH M IKOJIOTHYECKON O€30MacHOCTH,
po0JIeM 3IpaBOOXpaHEHUSI.

N3ydenne xumuu:

CIOCOOCTBYET pean3aly BO3MOKHOCTEH /17151 CaMOPa3BUTHA U POPMUPOBAHUS KYJIBTYPBI IMYHOCTH, €€ 001Iei
1 QYHKITMOHATLHOU TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUpPOBAHHE MBIILICHUS M TBOPYECKHX CIHOCOOHOCTEH OO0y4aromuxcsi, HaBBIKOB HX
CaMOCTOSITENILHON y4eOHOM JesTeNbHOCTH, IKCIEPUMEHTANIBHBIX U UCCIE0BATEIBCKUX YMEHUH, HEOOXOUMBIX KaK
B ITIOBCE/THEBHOM JKM3HH, TaK U B IPO(HECCHOHATLHOU e TEIILHOCTH,

3HAaKOMHT CO CTEeUU(UKON HAydHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3IUIAA HA €IUHCTBO
MPUPOJBI U YENOBEKa, SIBISETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHMU E€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH
oOyuJarouxcs;

croco0cTByeT (OPMUPOBAHUIO IICHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPHPOJEC, K
YeJI0BEKY, BHOCUT CBOW BKJIaJ] B 3KOJIOTHYECKOE 00pa30BaHUE 00YyUAIOIIMXCS.

JlaHHbIC HaAMpaBieHUS B O0OYYEHWH XUMHH O0ECIICUMBAIOTCS CHEIU(UKON Comepk aHus y4eOHOTo MpenMeTa,
KOTOPBIi SBJISIETCS IEAArOTHYECKH aJalTHPOBAHHBIM OTpaK€HHEM 0a30BOM HAYKH XUMUU Ha OMPEEIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 001IIETO 00pa30BaHHs OPUEHTHPOBAH HAa OCBOSHHE 00YJaIOIIIMHCS CUCTEMBI
MEepPBOHAYAJIbHBIX MOHSATUA XMMHH, OCHOB HEOPTaHWYECKOM XUMHH U HEKOTOPBIX OTAEIbHBIX 3HAUMMBIX MOHITHIMA
OpPraHUYECKON XUMUHU.

CrtpykTypa coaep:KaHus IPOrpaMMbI IO XUMUHU c(HOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MMOAX0/1a K €€ U3YUCHHIO.
ConepxaHue CKIAIBIBACTCS U3 CUCTEMBI IOHATHHA O XUMHUYECKOM DJICMEHTE M BEIICCTBE W CHCTEMBbI TOHSTHHA O
XuMudeckor peakiuu. O0e AT CHCTEMBI



CTPYKTYPHO OPTaHHM30BaHBI 1O MPHUHIUIY IOCJIEI0BATEILHOTO PAa3BUTHs 3HAHWW HA OCHOBE
TEOPETUUECKHUX MPE/ICTABICHUI Pa3HOTO YPOBHS:

1. aTOMHO-MOJIeKy.HSIpHOFO y‘-ICHI/ISI KaK OCHOBBI BCCT'O €CTCCTBO3HAHUS,

2. [Tepuonuueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMUU;
3. YYEHHS O CTPOCHUU aTOMa U XUMUYECKOMU CBSI3H;

4. MPEACTABICHUH 00 JIEKTPOJIMTHUSCKON JUCCOIMAIIMH BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO YPOBHS K JPYTrOMY, BBITIOJIHSS
(GyHKIUU OOBSICHEHHS M IPOTHO3UPOBAHNUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAaKTHYECKOTO
IIPUMEHEHHUS U NIOJyYEHUS NU3y4aeMbIX BELIECTB.

OcBoeHue mnporpaMMmbl MO XHMMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTAaBJIAIOIIEH HAyYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOILIEHHs K HAyYHOMY 3HAHUIO M METOJIaM MO3HaHUs B Hayke. M3yueHne xumun
IIPOMCXOAUT C MPUBJICUEHUEM 3HAaHUH U3 paHee U3YUEHHBIX yU4eOHBIX MpeaMeToB: «OKpyKarolui
Mup», «buonorus. 57 xknacce» U «Pu3nka. 7 Kiacey.

[Tpu n3ydeHnn XMMHUU TPOUCXOTUT (HOPMUPOBAHHE 3HAHUI OCHOB XUMUYECKOI HAyKH KaK
00JacTl COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH YeIOBEKa U KaK OJHOIO
13 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3ajjaua y4eOHOro mpeaMera COCTOMT B (pOpMUPOBAHUU
CHUCTEMbl XUMHMUYECKUX 3HAHUN — BaXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUM, JOCTYHHBIX OOOOMIEHWH MHPOBO33PEHYECKOTO XapakTepa, S3blKa HAayKH, B
MPUOOIIEHNN K HayYHbIM METOJ[aM IMO3HAaHUS [IPU U3yYEHUH BEIIECTB U XMMHUYECKUX PEaKlUii, B
(GOpMHpPOBaHMM W pPa3BUTHM [I03HABATEJIbHBIX YMEHMM M MX IPUMEHEHMH B Yy4yeOHO-
MI03HABATEIBHON U yueOHO-HCCIeI0BaTENbCKON AEATENbHOCTH, OCBOCHUN MPaBUi 0€30MacHOro
o0paleHus C BEIECTBAMH B MIOBCETHEBHON JKHU3HU.

[Ipy m3ydyeHHH XMMHUU Ha YPOBHE OCHOBHOrO oOIIero oOpa3oBaHUsl Ba)KHOE 3HAYEHHE
IproOpenu Takue e, Kak:

5.popMupoBanne HHTEIEKTYAIBHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO pEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOILUMCS YCIIOBHSIM XKHU3HH;

6. HampaBineHHOCTL, OOyUYEeHHs HA CHUCTEMATHYECKOE NPHOOLIEHHE OO0YYaromUXCs K
CaMOCTOSITEJIBHOM ~ ITO3HABATEJIBHOW  JEATENbHOCTH, HAay4dHbIM  METOJaM  ITO3HAaHWS,
(opMHUPYIOIIUM MOTHBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMUM;

7. obecnieyenne yCiOBUH, CHOCOOCTBYIONIMX NPHOOPETEHHIO OOYYAFOIIMMKCS OIIBITA
pa3HOOOpa3HOW MAESITETbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIHi), UMEIOLINX YHUBEPCAIbHOE 3HAYEHHE IS pa3IMYHBIX BUJOB JESTEIbHOCTH;

8. (dhopMupoBanue o0mICH (YHKIIMOHATHLHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH,
B TOM YHCJI€ YMEHUI OOBSICHATD U OLICHUBATB SBJICHUS OKPYKAIOIIEro MUPA, UCIIOJb3Ysl 3HAHUS U
OIBIT, IOJIyYEHHBbIE MPU H3YYEHUU XUMHMH, NPUMEHATh MX MpH pelleHuH npodieM B
IIOBCEIHEBHOM XU3HU U TPYIOBOH ACATEIBHOCTH;

0. (bopmMHupoBaHHE y OOY4YaIOLIMXCS T'YMAHUCTHYECKUX OTHOIIEHUH, NMOHMMaHUS
LEHHOCTH XUMHUYECKUX 3HAHUU Ul BBIPAOOTKU SKOJIOTMYECKU 11€J€CO00pa3HOro MOBEACHUS B
OBITY M TPYAOBOM JEATEIBHOCTH B IIENAX COXPAHEHHs CBOETO 3JI0POBbsl U OKpY’KaloIIeh
MIPUPOJHOM Cpenbl;

10. pa3BUTHE MOTHBALMM K OOYYEHHIO, CHOCOOHOCTEHl K CaMOKOHTpOJIO U
CaMOBOCIIUTAaHMIO HAa OCHOBE YCBOEHHUS OOIICUENIOBEUYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY PO M HATTPABJIICHHOCTH JAIBHEUIIIETO 00yUeHUS.



OO1ee 4uCIIo 4acoB, OTBEACHHBIX I M3yYCHUS XUMHUH Ha YPOBHE OCHOBHOTO OOIIETO
obOpasoBanus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 vaca B Hefien0), B 9 kiacce — 68
gacoB (2 yaca B HEJIEINIO).



COJAEPKXAHUE OBYUEHUSA

8 KJIACC

IlepBoHaYa/IbHbIE XUMHYECKUE TOHATHUS

[Ipenmer xumuu. Poiib XMMUM B KWU3HU Ye€JIOBEKa. XHMHUSA B CHCTeME HayK. Tena u
BelecTBa. du3nueckue CBOMCTBA BEIIECTB. ArperaTHoe cocTossHue BeuecTs. [lonaTue o metoaax
Mmo3HaHus B XuMuu. YucTele BemecTBa U cmecu. CiocoObl pa3ieneHus cMecei.

AToMBI M MOJEKyJbl. XUMHYECKHE 3JIeMEHThl. CHMBOJBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTeie u cnoxHbIe BeecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumunyeckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA
coctaBa BemlecTB. OTHocuTeNlbHass aToMHas Macca. OTHOCUTENbHAs MOJEKyJspHas Macca.
MaccoBast 10711 XMMHUYECKOT'0 3JIEMEHTa B COEAMHEHUU.

KommuecTBo BemecTa. Moiib. MonsipHast macca. B3auMocBsi3b KOJIMUECTBA, MACCHI U YHCTIA
CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€Tsl mo hopmynamMm XUMHYECKUX COCTUHEHUI.

®u3znueckue M XMMUYECKHE SIBICHHUS. XUMHUYECKas peakiuss U e€ MNpU3HaKdh. 3aKOH
COXpaHEHHs MAacChl BEIIECTB. XUMHUYECKHUE ypaBHeHUs. Kiaccupukanuss XUMHUECKUX PEeaKIni
(coenrHeHus, pa3IoKEeHUS, 3aMeIeHUs, 0OOMEHA).

Xumuueckuii 3kcnepumenm:

3HAaKOMCTBO C XMMHUYECKOW MOCYI0H, mpaBuiaMu paboThl B jJabopaTopuu M NpUEMaMu
oOpareHusi ¢ JabOpaTOpHBIM O0OpYIOBAaHUEM, M3YUYCHHE U OMHCAaHWE (U3MYECKUX CBOHCTB
00pa3IoB HEOPTAHNYECKUX BEIIECTB, HaOM01eHne (Pr3nyecknx (TUTaBJICHUE BOCKA, TasTHUE JIbA,
pacTupaHue caxapa B CTyNKe, KUIIEHHWE U KOHJEHCAIUS BOJbI) U XUMHUECKHUX (TOpeHHEe CBEYH,
MPOKaJIMBaHWE MEIHOI MPOBOJOKH, B3aUMOJICHCTBIE MeJla ¢ KHCIOTOMN) sSIBIEHUH, HaOII0IeHNe
U ONHCAaHME TPU3HAKOB MPOTEKaHWs XMMHUYECKUX peakuuil (pa3joXkeHue caxapa,
B3aMMO/ICHICTBIE CEPHON KHUCIIOTHI C XJIOpHUAOM Oapus, pasznoxenue ruapokcunaa menu (1) npu
HarpeBaHuH, B3auMojeiicTBue jxene3a ¢ pactBopoMm coinu meau (II), uzyuenume cmocoOoB
pasaeneHns CMeceil: C TOMOIIbI0 MarHuTa, (UIBTPOBAHUE, BBHIIAPUBAHHE, IUCTHUIUISIIHS,
xpomarorpadusi, MPOBEJICHNE OYUCTKU ITOBAPEHHOW COJIM, HAOIIOICHHE M OTIMCAHUE PE3YIIHTaTOB
MIPOBEJICHUS OIbITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUsI MAcChl, CO3AaHUE MOJIETIC MOJIEKYI
(ImapocTepyKHEBBIX ).

Baskueinue npeAcTaBUTEIM HEOPraHHYECKUX BelllecTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kuciaopon — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxxnenue xucinopona B mpupoze, Gu3ndecKne U XUMUIECKAE CBOMCTBA (pEaKIui TOPEHUs).
Oxkcunpl. Ilpumenenue xucimopoma. CrocoObl TMOJTyYEHHUS KHCIOpoJa B JabopaTopuu U
MpoMbIIIeHHOCTH. KpyroBopot kucnopoaa B mpupone. O30H — amnoTpomnHas MoAuduKanus
KHUCJIO0POAA.

TermoBoit 3 ¢GeKT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpPaBHEHUS, JK30- U
SHIOTEPMUYECKHE peakiuuu. TOIIMBO: yroiab W MeETaH. 3arps3HEHHE BO3yXa, YCHICHHE
napHUKOBOTO 3 (deKTa, pa3pylieHrne 030HOBOT'O CJIOSI.

Bonopon — snemeHT u ipoctoe BemecTBo. Haxoxaenue Bogopoia B mpupoje, Gpu3ndeckue
1 XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIOCOObI noxydyeHus. Kuciorsl u conu.

Mossipablit 00BEM Ta30B. Pacu€Thl IO XUMUYECKUM YPABHEHHSIM.

Odusnyeckue cBoimcTBa Boabl. Bona kak pactBoputens. PactBopbl. HacelmieHHble u
HEHACBILEHHBIE PacTBOpPbl. PacTBOpUMOCTBH BellecTB B Boje. MaccoBas [10Ji1 BElIECTBa B
pacTBope. XuMu4eckue cBoicTBa BoJbl. OcHOBaHUA. Poib pacTBOpOB B MPHUPOAE U B KU3HU



yenoBeka. KpyroBopoT BoOJbI B mpupoje. 3arps3HEHUE MPUPOAHBIX BOjA. OXxpaHa W OYHUCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus neopranumdeckux coeanHeHuid. Oxcunbl. Krnaccudukamuss OKCHUAOB:
coneoOpa3yrolire (OCHOBHBIC, KUCIOTHBIE, aM(OTepHBIE) U HecoleoOpasyomue. HoMeHnkmatypa
okcn10B. U3nueckrne U XMMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHue okcuaos.

OcHoBanusa. Knaccudukanus ocHoBaHWN: MIENOYM M HEPACTBOPUMBIC OCHOBAHMS.
Homenkiarypa ocHoBanuil. @u3MUeCKHMe M XMMHUYECKHE CBOWCTBA OCHOBaHUM. [lomyuenue
OCHOBaHUM.

Kucnorsl. Knaccugukamus kucnor. Homenknatypa kucior. @u3NUeckue U XUMHUYECKHE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. Ilonyyenue kucior.

Comu. Homenkinarypa coneil. duznueckne U XuMudeckue coictBa coineil. [lomydenue
COJIEH.

I'enernueckas cBs3b MEXKIY KIaCCaMH HEOPTaHUYECKUX COCTMHEHHMIA.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpE/IeNICHNE COJIepKaHusl KUCIOpoia B BO3yXe, MOJIydYeHue, cooupaHue,
pacrmo3HaBaHWe M HM3yYeHHE CBOMCTB KHUCIOpOJa, HAONMIOJEHHE B3aUMOJCHCTBHUS BEIIECTB C
KHUCJIOPOJIOM M YCJIOBUS BO3HMKHOBEHHUS W TMPEKpAIEHUs TOpeHUs (Mmoxapa), 0O3HAaKOMJICHUE C
oOpasmamMu OKCHUJIOB M OIHMCAHME HMX CBOWMCTB, TMOJydeHHE, COOMpaHWe, paclo3HaBaHUE U
W3y4YeHHE CBOICTB Bojopoja (ropeHue), B3aumopeiictBue Boaopona ¢ okcuaom menu (II)
(BO3MOKHO HCTIONB30BaHUE BUACOMATEPUATIOB), HAOMOIEHHE 00PA3I[OB BEIIECTB KOJUYECTBOM
1 momnb, uccneqoBaHUE OCOOEHHOCTEH PACTBOPEHMsI BELIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBIE BOABI C MeTallaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPHUAIIOB), UCCIIEOBaHHE OOpa3I[0B HEOPTaHMYECKHX BEIIECTB Pa3IUYHBIX KIACCOB,
HaOIItO/IeHUe M3MEHECHHSI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT W INEIOYEH, U3ydeHHe
B3auMoeicTBus okcuaa meau (I1) ¢ pacTBOpoM cepHOI KUCIOTHI, KUCIOT ¢ METaJUIAMH, PEaKIIHi
HEWTpaNu3alnH, NOJyYeHUEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJTHOIO METAaJIa IPYyTUM
W3 pacTBOpa COJIM, PEUIEHHWE SKCIEPUMEHTAIBHBIX 3a7ad MO TeMme «BaxHelmme Kiaacchl
HEOPraHWYECKUX COEAUHEHUIN.

IMepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xumu4yeckux jiemenros /[, HU.
MenpeseeBa. Ctpoenne aToMOB. XUMHU4ecKas ¢Bsi3b. OKHUCIUTEIBbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

[TepBbIe MOMBITKY KIACCUPUKAIIUU XUMUISCKUX AIEMEHTOB. [[OHATHE O TpyNmax CXOMHBIX
3JIEMEHTOB (IIEJI0OYHBIC U MIEIIOYHO3EMETBbHBIC METAJIIIbI, TAJIOT€HBI, HHEPTHBIE Ta3bl). JIEMEHTHI,
KOTOpbIe 00pa3ytoT aMpOTepHbIE OKCUABI U TUAPOKCUIBL.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucrema Xxumudeckux dnaeMeHtoB J[. WM.
MenpeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [lepuogudeckoid CHUCTEMBI
xumuueckux snemeHToB Jl. M. MenneneeBa. Ilepuonbl u rpynmbl. Duznyueckuid CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenue atoMmoB. CocTaB aTOMHBIX sifiep. M30Tonbl. DnekTpoHbl. CTpOEHHUE 3JIEKTPOHHBIX
obomouek aromMoB TmepBeIXx 20 XxuMUYeckuxX dyeMeHToB Ilepumonmueckoit cuctemsr JI. U.
MenpeneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA MO €ro noJyiokeHuto B [lepuoanueckoit
cucteme /1. 1. Menzeneena.

3aKOHOMEPHOCTH W3MEHEHUS pauyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 FPYIIaM U MEPUOIAM.



3nauenue Ilepuonnueckoro 3akoHa u [lepuoauueckoil CUCTEMBI XMMUUYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HayKU U npakTuku. J1. 1. MenaeneeB — yu€HbIi U TpakIaHHH.

Xumnueckass  cBa3b. KoBaneHTHas  (mojsipHass W HEMOJSpHAas)  CBSA3b.
DNEeKTPOOTPULATEIBHOCTh XMMHUECKUX 1EMEHTOB. MloHHAas CBA3b.

Crenenp okucneHus. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccrl okucienus
Y BOCCTaHOBJEHUS. OKHCINTEIN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

u3ydyeHue OoO0pasLoB BEIIECTB METAUIOB M HEMETAIOB, B3aUMOACUCTBUE THUAPOKCHIA
LIMHKA C PacTBOpPaMU KHUCJIOT U ILEJIOYEl, MPOBEIECHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PeaKuil (rOpeHue, peakiuu pas3ioKeHUs, COETUHEHUS).

Meoswcnpeomemmnuwie ceazu

Peanuzanus MEXNpPEAMETHBIX CBA3EH NPU U3YYEHWH XMMHH B 8 KJIACCE OCYILLECTBIISIETCS
4yepes3 UCI0JIb30BAHNE KaK 00X €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHSITUMN, SIBIISIOLINXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1111e ecTecTBEHHO-HAYyYHbIE MOHATHS: HAYYHBIN (PaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIU3,
CHHTE3, Kiaccu(uKauusi, NEepUOJUYHOCTh, HAONIOJIEHHE, HKCHEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIENb, SIBICHHUE.

®usuka: Marepusi, aTOM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaAMOaKTUBHOCTb, MOJIEKYNa, 3JEKTPUUECKUN 3apsijl, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, (PU3NYECKHE BEIWYHMHBI, CAWHUIBI MU3MEPEHUs, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpacdusa: armocdepa, rumpochepa, MuUHEpanabl, TOPHBIE TOPOJbI, TOJE3HBIC
HCKOIIaEMbI€, TOILJIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKas peakus

Ilepuonnueckuint 3axkoH. Ilepuommueckas cucrema Xxumuueckux osnemeHrtoB [J[. H.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHHH CBOWCTB XUMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KaJlbLUs U HUX COECIUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM 3J1EMEHTOB B [lepnonueckoli cucteMe u CTPOEHHEM MX aTOMOB.

CrpoeHue BemiecTBa: BMJbI XUMHUYECKOW CBSA3M. THUIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THIA KPUCTAIIINYECKON PEMIETKU U BUJ]a XUMUYECKOHN CBSI3H.

Kiaccudukanmst 1 HOMEHKIATypa HEOPTaHHMYECKUX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYECKUX COCAMHEHUH, FeHEeTHYecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccudukanuss XUMHYECKUX peakUuil MO Pa3lM4HbIM MPHU3HAKaM (110 YUCITY M COCTaBY
YYaCTBYIOLIUX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(PPEKTY, 10 N3BMEHEHHUIO CTETIEHEN OKHCICHUS
XUMHUYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, T[I0 Y4YacTHIO Karajmu3aropa). OK30- U
9HAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUECKHAE YPABHEHUS.

[lonste o ckopoct XxuMuueckoil peakuuu. IToHsTne 006 0OpaTUMBIX U HEOOpPaTHMBIX
XUMHUECKUX peakiusx. [IoHATHE O TOMOreHHBIX U TeTeporeHHbIX peakuusx. [lonstue o
katanuse. [lonarue o xXumMuueckoMm paBHOBecHH. PAaKTOPBI, BIUSAIOMINE HA CKOPOCTh XUMHUYECKOU
peakLuy U MOJI0KEHHE XUMHUYECKOIO PABHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, AJIEKTPOHHBII OanaHc
OKHUCJIUTEIbHOBOCCTAHOBUTENbHON  peakuuu. CocTaBlieHHE  ypaBHEHUM  OKUCIHUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUI C UCIIOIb30BAHUEM METO/1a JJIIEKTPOHHOTO OalaHca.



Teopust 27EKTPOAUTUYECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HENEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MeXaHN3M IUCCOLMAIMY BEIECTB C Pa3IMYHBIMHU BUIAMU XUMUYECKOU CBsA3H. CTeneHp
mucconranui. CUIbHbBIE U CIIa0ble 3JIEKTPOIUTHI.

Peakiiun monHoro oomeHa. Y cia0BHUSI MPOTEKAHUS PEAKIM MOHHOTO OOMEHaA, MOJHBIE U
COKpalIEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBONCTBa KHUCJIOT, OCHOBAaHUN U COJIeH B CBETE
NPECTaBICHUNA 00 SIEKTPOJUTHUYECKONW nucconuanuu. KadecTBeHHbIE pPEaKIMU Ha HOHBI.
[TonsTHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METaJJIOB M HeMeTauioB (rpadura M ajiMasa), CIOXKHBIX BEIIEeCTB (XJopuia HaTpus),
UCCIIEIOBAHUE 3aBHCHUMOCTH CKOPOCTH XMMHMYECKONM pEakUUMU OT BO3JEHCTBUSA Ppa3iIUYHBIX
(akTOpOB, UCCIIEOBAaHUE 3JEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MPOLECCa JUCCOLUAINU
KHCJIOT, ILI€JI04Yel U coliell (BO3MOKHO MCIOIb30BaHUE BUJIEO MAaTEPUAIIOB), IPOBEACHHE OIBITOB,
WUTIOCTPUPYIOUINX MPHU3HAKKM MPOTEKaHUsl peakiuii MoHHOro obMmeHa (oOpa3oBaHME OcCajKa,
BbIJICJIEHUE Ta3a, 00pa30BaHUE BOJbI), OMNbBITOB, WUIIOCTPUPYIOIIUX HPUMEPbI OKUCIUTEIbHO-
BOCCTAHOBUTENIBHBIX PEaKUUi (rOpeHHe, PeaklUu DPas3/IoKEHHs, COCMHEHHUs), pacllO3HABaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOIIbK0 KAuye€CTBEHHBIX pEaKUMi Ha HOHBI, pEIICHUE
SKCIIEPUMEHTAIbHBIX 3aa4.

HemeTtaJuibl 1 HX COeIMHEHUS

OOmast xapakTepucTUKa TajgoreHoB. OcoOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (U3NYECKHE CBOWMCTBA TMPOCTHIX BEIIECTB — TaJOTE€HOB.
XUMUYEeCKHEe CBOMCTBAa Ha MpHUMepe Xjopa (B3aUMOJCICTBHE C MeTalaMH, HeMeTalllaMH,
menoyamu).  Xuopoogopoa. ConsiHasg  KHMCIOTa, XHUMHUYECKHE CBOWCTBA, IOJIy4EHHE,
npuMeHeHue. JlelficTBrue XJ10pa U XJI0pOBOAOPOIa HAa OPraHU3M YeoBeKa. BaxHelue Xmopuasl
U UX HaXO0XJACHHUE B IIPUPOJIE.

OO6mas xapaktepuctuka 3yeMeHTOB VIA-rpynnel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3nyeckue CBOMCTBA MPOCTBIX BELIECTB —
KHUCJIOPOAa U cepbl. AJUIOTPONHbIE MOJU(PHUKAIMUA KUCIOPOJAa U cepbl. XUMUYECKHUE CBOMCTBA
cepel. CepoBOJOpOJ, CTpoeHue, (U3NYECKHEe M XMMUYEeCKHe CBOMCTBA. OKCHIBI Cephl Kak
MIPEICTaBUTENN KHUCIOTHBIX OKCUIOB. CepHasi KuCIOTa, GU3NYECKUE M XUMUYECKUE CBOMCTBA
(ob1ue Kak MpencTaBUTENs Kilacca KUCIOT U crienududeckne). XMMUUYECKHE PEaKIuu, JIexKalue
B OCHOBE [TPOMBIIIJIEHHOT'O C1I0c00a MOJyYeHHs CEpHOM KUCIOTHI. [[puMeHeHne cepHoi KUCTIOTHI.
Conu cepHO KHCIIOTBI, KayeCTBEHHas peakuus Ha cyibdar-uoH. Haxoxxaenue cepel u eé
COECIMHEHMI B MpUpojae. XUMUYECKOE 3arps3HEHUE OKPYKAKOUIEH Cpeabl COCIUHEHUSIMH CEPBI
(KUCIIOTHBIE A0/, 3arpA3HEHUE BO3/lyXa U BOJOEMOB), CIOCOOBI €ro MpeI0TBPAIIEHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKkTepHble CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHpoAe, (U3NYECKHE H
XuMHueckue cporictBa. Kpyrosopot azora B nmpupojie. AMMUax, ero pu3niyeckue 1 XuMUYecKue
CBOWCTBA, MoslydeHue 1 npumeHenue. Conu aMMOHUS, UX (PU3MUECKHEe U XUMUUYECKUE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuMs Ha MOHBl aMMOHHA. A30THas KHCJIOTa, €€ IMOJIy4YeHHE,
¢usnyeckue M XHMMHUYECKHE CBOMCTBa (00IIMe Kak NpEeACTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). lcnonp3oBaHue HUTPATOB M COJIEH aMMOHMSI B KAauyeCTBE MHHEPAJIbHBIX
yno0peHuil. XUMHU4ecKoe 3arpsi3HEHHE OKPY’KaIoLIeH Cpelibl COEAMHEHUSMH a30Ta (KUCIIOTHBIE
JIOXK/IM, 3arpsi3HEHHE BO3[yXa, MOUBbI M BOAOEMOB). docdop, amioTporHble MOIUPUKAIIH
docdopa, pusndeckne n xumudeckue cpoiictea. Oxcua ¢ocdopa (V) u pochopHas kucnora,



¢u3znueckue M XMMHUYECKUE CBOiIcTBa, mosiydeHue. McnonpzoBanue ¢ocdaroB B KauecTBe
MUHEPAJIBbHBIX yI00pEHUIA.

OOmast xapakrepuctuka s1aeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPOJ, aJFIOTPOMHbIE MOIU(BHUKAIINH, PaCIPOCTPAaHEHUE B
npupoje, pusndeckre 1 XMMHYeckrue cBoiicTBa. Ancopouus. KpyroBopot yriepoaa B mpupoe.
Oxcupspl yriaeposaa, ux Gpuandyeckue U XMMUYECKHe CBOMCTBA, IEUCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYeHHE U MpPUMEHEHHEe. DKOJIOTnYecKue MmpobiemMsl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
THIIOTE3a TII00aIbHOTO MOTEIVICHUS KJIMMarta, NapHUKOBBIN 3¢ddekr. YrompHas kuciora u eé
coiu, UX (pU3MUecKue W XMMHYECKHE CBOMCTBA, MOJy4YeHHE W TpuMeHeHue. KauecTBeHHas
peakuus Ha kKapOoHaT-HOHBL. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH
U CEJIbCKOM XO3sIICTBe.

[lepBoHauanbHBIe MOHATHS 00 OPraHMYECKHUX BELIECTBAX KAK O COCIMHEHMAX YIiepona
(MeraH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJ, INIMLIEPHH, YKCYCHas KucioTa). [IpupoHbie HCTOUYHUKN
YIJIEBOJIOPOIOB (YTOJib, TPUPOIHBINA Ta3, He(PTh), MPOAYKTHI UX TIEpepabOTKH (OEH3HH), UX POJIh
B OBITY M MPOMBINIICHHOCTH. [IoHsATHE 0 OMONOrHYecKH BaXKHBIX BELIECTBAaX: )KHpax, Oeikax,
yIIeBOJaX — M HUX POJM B KU3HU dYeloBeka. MaTepuanbHOE €JUHCTBO OPraHUYECKUX U
HEOpPraHUYECKUX COCAUHEHUN.

Kpemnwnii, ero ¢usmyeckue W XHMHUYECKHE CBOWCTBA, IOJyYeHHE M TPUMEHCHHE.
Coenunenuss kpeMmHusi B npupoje. OOmme mnpencrasieHuss o0 okcuae kpemuus (IV) u
KpeMHHEBOH kucnore. CHIIMKAThI, UX MCIIOJIb30BaHKUE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHeiime
CTPOWTENIbHBIE MaTepHajbl: KepaMuKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiemsbl
0€3011acHOT0 HCIOIb30BaHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii Ikcnepumenm:

n3ydeHue o0paslloB HEOPraHMUYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIIOTHI, IPOBEICHHE
KayeCTBEHHBIX PEaKIMi Ha XJIOPUI-WOHBI W HAOJIOJCHUE NMPHU3HAKOB UX NMPOTEKAHUS, OIBITHI,
oTpaxarolye (U3NYECKUe U XUMUYECKHE CBOMCTBA rajOreHOB M MX COEIUHEHHH (BO3MOXKHO
WCIIOIb30BaHUE BHJICOMATEpPHAJIOB), O3HAKOMJICHHE C OO0pa3liaMu XJIOPHUAOB (TajJoreHHIOB),
O3HaKOMJIGHHE ¢ oOpa3uamu ceppl M €€ COCIUHEHUSMH (BO3MOXHO HCIOJIb30BaHHE
BUJZleOMATEepHalioB), HaOIIOAeHWe mporecca OOyriIMBaHUS  caxapa TOJ  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHUCIIOTHI, N3YYeHUE XUMHUYECKAX CBOWCTB pa30aBICHHOW CEPHOM
KHCIIOTBI, TIPOBEJCHHE KAaueCTBEHHOH peakinu Ha cyibdaT-WOH W HaONIo/leHue MpHu3HaKa eé
MPOTEKaHUs, 03HAKOMJICHHE C (PU3MYECKHMH CBOWCTBaMHU a30Ta, docdopa M UX COSAMHEHUU
(BO3MOXKHO HCIIOJIb30BaHHME BUJEOMATEPHATIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YI0OpEHHIH,
MOJIy4eHHEe, CcOoOMpaHue, pacrno3HaBaHUE M H3Y4YEHHE CBOMCTB aMMHaka, IpPOBEJCHUE
KaueCTBEHHBIX peaklnii Ha MIOH aMMOHHUS U (hochaT-uOH U U3yUeHHE MPU3HAKOB UX NMPOTEKAHMUS,
B3aMMO/ICHCTBIE KOHIICHTPUPOBAHHOW a30THON KHCIOTHI C MEbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHATIOB), M3Y4YCHHE MoOJeNell KpUCTAJUIMYECKHX peméToK anmasza, rpadura,
¢bymiepeHa, 03HAKOMJICHHE C MPOLIECCOM afCOPOIMH PaCTBOPEHHBIX BEUIECTB AKTHBHUPOBAHHBIM
yIJIEM U yCTPOICTBOM NMPOTHUBOrasa, MojdyueHue, COOMpaHue, pacro3HaBaHue U U3y4eHHE CBOWCTB
YIJEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX pEaKIMii Ha KapOOHAT W CHJIMKAT-UOHBI U
U3y4eHHE IPU3HAKOB UX IPOTEKAHMs, O3HAKOMIIEHHE C NPOAYKUMEH CUIMKAaTHOU
IIPOMBIIIJIEHHOCTH, PELIEHUE 3KCIEPUMEHTANbHBIX 337au 1o TeMe «BaxHeline HeMeTauibl 1
UX COCAMHEHUS.

MeTtanabl M X cOeTUHEHUS

OOm1ast XapaKTepUCTUKA XUMUYECKHX JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX TTOJIOKEHUS
B Ilepmonnueckoil cucreMe XxuMuU4eckux 3yieMeHToB [I. 1. MeHaeneeBa U CTpOeHUsT aTOMOB.



Crpoenue metamioB. Merammueckas CBA3b UM METANIMUECKas KPUCTAUIMYECKAsl PemETKa.
DJIEKTPOXUMHUYECKUN PAJl HAOPsSOKEHUM MeTaioB. DU3WYECKMe M XUMHUYECKUE CBOMCTBA
MetaoB. OOIIHe crnocoObl MoMy4eHuss MeTauioB. [loHATHE 0 KOpPO3UH METallIOB, OCHOBHBIC
CHOCOOBI 3alMThl WX OT Koppo3uH. CriaBbl (cTanb, YyTyH, JIOPATIOMHHUN, OpoH3a) U HUX
MIPUMEHEHUE B OBITY U TPOMBIITUICHHOCTH.

[Ilenounbie MeTauibl: ookeHue B [leproanyueckoil cucteMe XMMUYECKUX AJ1€MEHTOB /1.
N. MeHnneneeBa, CTpOGHHE MX aTOMOB, HaXOXKJeHUE B npupoje. Pu3nueckue U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCIMHEHUM.

[IlenouHO3eMENBHBIE METAJIIBI MATHUM U KAJIBIIUI: TTOJI0KeHUE B [leprnoandeckoi cucreme
xumuyeckux snemMeHToB [[. M. MenaeneeBa, CTpoeHHE MX aTOMOB, HaXOXJACHUE B MIPHUPOJE.
OuU3NYECKUE U XMMHUUYECKHE CBOMCTBA MAarHus M KajublUs. BaxHelline cCOeIMHEHUS KaJabLUs
(oxcum, ruapokcua, conr). JKECTKOCTh BOJBI U CTIOCOOBI €€ yCTpaHEHHUS.

AmoMunMii: nionoxkeHue B llepumoamveckoin cuctemMe xumudeckux saemeHToB . H.
MeneneeBa, CTpOCHHE aTOMa, HaXOXJAeHUE B npupoae. Ouznyeckre U XUMHUYECKUE CBOMCTBA
anmroMuHusI. AM(OTEpHBIE CBOWCTBA OKCHIA U TUIPOKCUIA ATFOMUHUS.

Kenezo: mnonoxenune B Ilepuonnueckoir cucremMe xumuyeckux osiementoB J[. U.
MenzeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. Pu3nveckrue 1 XMMHYECKUE CBOMCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xkenesa (II) m sxemesa (III), mx cocraB, cBoOWCTBa H
MOJIy4YEHHUE.

Xumuueckuii Ikcnepumenm:

03HAaKOMJICHHE ¢ 00pa3liaMyi METAJIOB U CIJIABOB, MX (PU3MUECKIUMHU CBOMCTBAMH, U3YICHHE
PE3yNbTaTOB KOPPO3UU METAIIIOB (BO3MOKHO HCIIOJIb30BAHHUE BUAEOMATEPHUAIIOB), 0OCOOCHHOCTEM
B3aMMOJICHCTBUS OKCHJa KalublUsi W HATpusi C BOJOM (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpPHAJIOB), MCCIICIOBAHUE CBOMCTB KECTKOM BOJBI, IMpOIECCAa TOPEHHs >Kele3a B
KUCJIOpo/ie  (BO3MOXKHO  HWCIIOJIb30BAaHUE  BHUJIEOMATEPHANIOB), TPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, Kajablus, IIOMUHMS, IMHKa, kene3a (II) u sxenesa
(III), memau (II), HaGnroieHre U OMKMCAHME MPOIIECCOB OKPAIIUBAHUS TIAMEHM MOHAMH HATpus,
Kallusl U KaJblHs (BO3MOXHO WCIIONH30BaHUE BUACOMATEPHUAIIOB), HCCIEIOBaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHHS U THIPOKCH/IA IIMHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHelne MeTaibl ¥ UX COSAUHEHUS.

XMMHA U OKPYKAKOLIadA cpeaa

BemectBa n mMarepuansl B MOBCEIHEBHOW JKM3HU 4eoBeKa. be3onacHoe MCosib30BaHUE
BEIIECTB M XHMMHYECKUX peakiuii B ObiTy. [lepBas momomp Mpu XUMHUYECKHUX OXKOTax H
OTpaBJICHMSIX.

XHUMHUECKOE 3arpsi3HEHUE OKPY KAroLIe cpebl (MpeaenbHas I0MyCcTUMAas KOHIEHTPALMs
BemiecTs, nanee — [1/IK). Poib xuMuu B perieHuu K0I0THYeCKUX MpooIieM.

Xumuueckuii Ikcnepumenm:

M3y4yeHre o0pa3ioB MaTepUaIOB (CTEKIIO, CIIJIABBI METAIIOB, MIOJTUMEPHBIC MATEPHUAIIBI).

Mescnpeomemmnuie ceasu

Peanuzaiust MexXnpeaMETHBIX CBA3EH MPU U3YYCHUH XUMHH B 9 Kiacce OCyIIECTBISETCS
Yyepe3 UCIO0JIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHSITHH, TaK M MIOHATUM, SBIISIOIIHXCS
CUCTEMHBIMU JJI OTAEIIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01re ecTecTBEeHHO-HAYyYHbIE MOHATHUS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHATIU3,
CUHTE3, KJIacCHU(UKAIUs, NEPUOANYHOCTh, HAONIOJCHUE, OKCIIEPUMEHT, MOJACIUPOBaHNUE,
HU3MEPEHHE, MOJIENb, SIBJICHUE, TAPHUKOBBIN Y(PPEKT, TEXHOIOTHSI, MATEPUATIBI.



®usuka: Marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJI, H30TOIIbI,
palIMOAaKTUBHOCTh, MOJICKYJIa, JJIGKTPHUYECKUIN  3apsii, TMPOBOJHUKH, MOIYIPOBOJIHUKH,
TUDIIEKTPUKHU, (DOTOIIEMEHT, BEIIEeCTBO, TeNO, 00BEM, arperarHoe COCTOSHHE BEIIeCTBa, Tas,
pacTBOp, paCTBOPUMOCTh, KPUCTAILTUIECKAs PEIIETKA, CIIIABbI, PUINICCKUE BETUIHHBI, € TMHUIIBI
M3MEPEHHs, KOCMUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJTHIIE.

buonorust: ¢orocunTes, npixanue, Omocdepa, PKOCHCTEMA, MHUHEPAJIbHBIE YI00OpEHUS,
MHUKPODJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATENIbHBIE BEIIECTBA.

leorpadusa: armocdhepa, rtumpochepa, MUHEpaIbl, TOPHBIE TOPOJBI, TIOJE3HBIC
HUCKOITaeMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS NTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pE3YyJbTaThl OCBOEHHS IPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUS
JOCTUralOTCs B X0Z€ 00y4EHHUsI XMMUU B €JUHCTBE Y4eOHOH M BOCIIUTATEIbHOMN AEATEIBHOCTU B
COOTBETCTBUM C  TPAJULUOHHBIMH  POCCUHCKMMH  COLMOKYJIBTYPHBIMH W  JYXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSIMH, NPUHATHIMU B OOIIECTBE MpaBWJIaMH U HOPMaMU ITOBEACHUS U
CIOCOOCTBYIOT IIPOLIECCAaM CAMOIIO3HAHMSI, CAMOPA3BUTHSI U COLIMATIN3ALIUN O0yYarOLUXCSL.

JIMYHOCTHBIE pEe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJICTBOBATHCA
CHCTEMOW NMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OMNbITAa AEATENbHOCTH Ha €&
OCHOBE, B TOM YHUCJIE B YACTH:

8 marpuormyeckoro Bocnuranus:

LIEHHOCTHOT'O OTHOILLEHHSI K OT€UYECTBEHHOMY KYJIbTYpPHOMY, HICTOPUYECKOMY U HAYYHOMY
HaClleINI0, MOHUMAaHMs 3HAYCHHS XMMHUYECKOW HayKd B HKHM3HM COBPEMEHHOIO OOIEecTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpMAIUEH O MepeqoBhIX JOCTHKEHHAX U OTKPBITHUSIX
MHUPOBOW M OTEYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpPOHCTBE
MHpa U OOIIECTBA;

9 rpaxIaHCKOro BOCHMTAHUS:

MPEJCTABICHUS O COLMAIBHBIX HOpPMax MW MpaBWJIAX MEXKJIMYHOCTHBIX OTHOIICHWHA B
KOJIJIEKTHBE, KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTH B OOIIIECTBEHHO  TOJIE3HOM,
yueOHOMCCIeI0BaTeNbCKOM, TBOPUYECKOW U JIPYTMX BHJAAX JESATEIBHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOMN JESATENILHOCTH MPHU BBINOJIHEHUH Yy4eOHBIX, IO3HABATEIbHBIX 33/1a4,
BBITIOJIHEHUH XHMHUYECKHX OSKCIIEPUMEHTOB, CO3JaHWW YYEOHBIX MPOEKTOB, CTPEMIICHHS K
B3aMMOIOHMMAHHUIO U B3aUMOIIOMOIIM B MpoIecce 3TOM yd4eOHOH NeATeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHUE U MTOCTYNKH CBOMX TOBapUILEH ¢ MO3UIIMN HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHHUS MOCIEACTBUM MMOCTYIIKOB;

10 HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHUYECKHE MpPEJCTaBICHMS O  BELIECTBE U  XHMHUYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKd U COCTaBIISIIOIIME OCHOBY MJIs
MMOHUMAaHWMsSI CYITHOCTH HAYYHOH KapTHHBI MUPA, IPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSI IPUPOJBI, B3aUMOCBS3AX YEJIOBEKa C IMPUPOAHOM Cpelod, O pOoJU XUMHUU B MO3HAHUU
9THX 3aKOHOMEPHOCTEW;

MO3HABATEIbHbIE MOTHBBI, HAIpaBICHHBIE Ha IOJyY€HHE HOBBIX 3HAHUI IO XUMHH,
HeoOXoauMble 171 OOBACHEHUs HAONIOAAEMBIX IIPOLECCOB M SBJICHHUM, IO3HABATEIbHOM,
MH(POPMALMOHHOMN M YNTATEIbCKON KyJIbTYphl, B TOM YHCJI€ HABBIKOB CAMOCTOSITENILHON PaOOTHI
C y4yeOHBIMH TEKCTaMH, CIIPaBOYHOH JHUTEpaTypod, JOCTYNHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(POPMALIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOyYeHHIO M TO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM0o00pa30BaHUI0, IPOCKTHOM M HCCIIEN0BATEIbCKON NEATEIIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

11 (¢opMHupOBaHUS KYJbTYPbI 310POBbS:

OCO3HAHME LIEHHOCTH KU3HHU, OTBETCTBEHHOI'0 OTHOILLIEHUS K CBOEMY 3710POBBIO, YCTAHOBKHU
Ha 3JI0pOBBIH 00pa3 >KU3HU, OCO3HAHHE TOCIEACTBUA M HENPUSATHE BPEIHBIX HPUBBIUEK
(ynorpeOyieHusi ajaKoroiisi, HAPKOTHUKOB, KYpEHHUs), HEOOXOIUMOCTH COOJIOACHUS TpaBUII
0€30MacHOCTH NIPU OOPAIICHUN C XUMUYECKIMH BEIIECTBAMHE B OBITY U peallbHOW YKHU3HH;



12 TPY/0BOT0 BOCIIMTAHMUS:

MHTEpPEC K MPAKTUYECKOMY M3YUYEHHIO podeccuil U TpyJa pa3inyHOro poja, yBaKEHUE K
TPYJly U pe3yJbTaTaM TPyA0BOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS MPEIMETHBIX
3HAHUW TI0 XWMHH, OCO3HAHHBIA BBIOOP WHIUBUAYAIBHOW TPACKTOPHUU TIPOJIOJDKEHUS
o0Opa3oBaHMsl C Yy4€TOM JIMUYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
WHTEPECOB W MOTPEOHOCTEH, YCHemHoW MpodeccuoHaNbHON AeATeIbHOCTH W Pa3BUTHUS
HEO0OXOUMBIX YMEHUH, TOTOBHOCTH aJIAITUPOBATHLCS B IPO(ECCUOHATILHOM Cpelie;

13 IKOJIOTHYECKOr0 BOCUTAHMUSA:

9KOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LEHHOCTH 3JI0pPOBOTO M 0€30macHOro odpasa KHM3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHXHMYECKOMY 3/0pPOBBIO,
OCO3HaHHWE LIEHHOCTH COOJIIO/ICHHUS MPaBUJI OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTyalUsIX, YTPOKAIOLIKX 3JOPOBbIO U )KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOTy4YacMble PU U3YUYCHUH XUMHUH, JIJIsl pEIICHUS 3a1a4,
CBSI3aHHBIX C OKpPYXKAIOIIEH MPUPOJHON CPEeAoM, JJIsI MOBBIIIEHUS YPOBHS 3KOJIOTHYECKOMN
KyJbTYpPBl, OCO3HAHHUS INI00ATLHOTO XapaKTepa SKOJOTHYECKHX MPOoOJieM U MyTeil MX pellieHus
MOCPEICTBOM METOJ0B XMMUH, HKOJIOTHYECKOTO MBIIUICHHS, YMEHHUSI pPyKOBOJCTBOBATHCS UM B
[I03HABATEJIbHOW, KOMMYHUKAaTUBHON U COLIMAJIBHOM IIPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampenMeTHBIX pe3yJbTaTOB BBIAEISIOT 3HAUMMblE A (OPMHUPOBAHUSA
MHPOBO33peHHUsl OOLIeHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIUI, TUNoTe3a, (HakT, CUCTEMA,
npoliecc, HKCIEPUMEHT U JAPYroe.), KOTOPbIe MCIIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEeOHBIX
IpeaMeTax | MO3BOJSIOT Ha OCHOBE 3HAHH U3 ATHX MPEAMETOB (JOPMHUPOBATH MPEACTABICHUE O
LIEJIOCTHOW HAy4yHOM KapTHUHE MHpa, U YHHUBEpcajbHble yueOHblE NeWCTBUS (TO3HABATENbHBIE,
KOMMYHHKATHUBHBIC, PETYJISATUBHBIE), KOTOpbIe oOecrneunBaroT (HOpPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YUEOHO! AEATEIbHOCTH.

Ilo3naBaTenbHbIE YHHMBEPCAJIbHbIE Y4eOHbIE 1eiicCTBUS

ba3oBble Jlornueckue 1eMCTBHSA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTUYECKOrO MBIIUIEHU @PU OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBICT XUMHUYECKUX MOHATHH (BBIICISITh UX XapaKTEePHbIE IPU3HAKH, YCTAaHABIUBATh
B3aMMOCBSI3b C JPYTHMMH TIOHSITUSIMHU), HCIIOJNIB30BATh TOHSATHS Ui OOBSICHEHHS OTACIBHBIX
(hakTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS M KPUTEPUH JJIs KJIACCU(DUKAIIUY XUMUUYECKUX BEIIECTB
U XMMUYECKUX PEaKIil, yCTaHaBIUBaTh MPUUYMHHO-CIICJACTBEHHBIC CBSI3U MEXIy OOBEKTaMu
W3YYCHHSI, CTPOUTH JIOTMYECKUE DPACCYKIEHUS (MHIyKTUBHBIC, ICAYKTUBHBIC, MO AHAJIOTHH),
JIe1aTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHUE MPUMEHATHh B MPOIECCe MO3HAHUS TMOHATUS (MIPEAMETHBIE U METAIpPEIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, MpeoOpa3oBbIBATH IIHPOKO
MPUMEHsSIeMbIE B XMMHH MOJIeJIbHbIC TPECTABICHUS — XUMUYECKUIN 3HAK (CHMBOJ DJIEMEHTA),
XuMH4Yeckass (opMylia W ypaBHEHHE XUMHYECKOW peaklud — TPU pPElIeHuHd ydeOHO-
MO3HABATENBHBIX 3a/a4, C Y4YETOM OTHUX MOJIENBHBIX TIPEJICTABICHUM BBISBISATH W
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKH H3yYaeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHYECKUX DPEaKIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3YyUAEMBIX MPOIIECCAX U SABJICHUSIX.

ba3oBble uccienoBarenbcKue 1eCTBUA:



YMEHHUE HMCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KA4eCTBE MHCTPYMEHTA TO3HAHHUS, a
TakkKe B KayecTBE OCHOBBI il (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MNPABUIBHOCTU
BBICKa3bIBAEMBIX CY>KICHHIA;

MPUOOpPETEHUE OMbITa MO IUIAHUPOBAHUIO, OPTaHU3aIlMU U TPOBEICHUIO YYCHUYCCKUX
HKCIIEPUMEHTOB, YMEHHE HAOI0IaTh 32 XO/I0M TPOIIecca, CaMOCTOSTEIFHO MTPOTHO3UPOBATH €T0
pe3ynbTat, (GopMynupoBaTh OOOOUIEHHS M BBIBOJBI IO pe3ysibTaTaM IPOBEIEHHOTO OIbITa,
HCCIIeIOBaHMS, COCTABIATh OTUET O MPOJIEIaHHOM paboTe.

Padora ¢ unpopmanueii:

YMEHHE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIUIO PA3TUIHBIX BUIOB
1 (HOpM TIPEICTABICHHSI, ITOJTy9aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAyJIHO-TIOMYJIIPHAS JINTEpaTypa
XUMHUYECKOT0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypchl IHTepHeTa), KpUTHUECKH OLIEHUBATh
MIPOTUBOPEUUBYIO M HETOCTOBEPHYIO HH(OPMAILIUIO;

YMEHHE TPUMEHSTh Pa3IUYHbIC METOJIBI M 3alPOCHI TIPH TIOMCKE B 0TOOpe MH(OPMALIUU U
COOTBETCTBYIOIIHX JIAHHBIX, HCOOXOAMMBIX ISl BBITOJTHCHUS YISOHBIX M IIO3HABATEIBHBIX 3314
OnpeAeNéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJIACTH HCHOJB30BaHUS HH(OPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIA/ICHUE KYJIbTYpPO aKTUBHOTO HMCIIONB30BAHMS PA3IHUHBIX
MMOWICKOBBIX CHUCTEM, CAaMOCTOSTEIHHO BBIOMPATH ONTUMAIBHYIO (QOpMYy TMpeACTaBICHUS
nH(pOpMAM ¥ WUTIOCTPUPOBATH peliacMble 3aJaud HECIOKHBIMH CXEMaMH, JIHAarpaMMaMH,
npyrumu opmamu rpaduKd ¥ ©X KOMOMHAITUSAMU;

YMEHHE HCMOJIb30BaTh M aHAJIM3UPOBATH B MpOIECCe yUYeOHOW U HCCIEAO0BATEIbCKOM
NEeSATENbHOCTH HH(POPMAIIHIO O BIUSHUYU IPOMBIIUICHHOCTH, CETLCKOTO X03iCTBA U TPAHCIIOPTA
Ha COCTOSTHHE OKPY>KaloIIe MPUPOIHON CPEJIbI.

KoMMyHuKaTHBHbIE YHHMBEpPCAJIbHbIE Y4eOHbIe 1eliCTBUSA:

yMEHHsI 3aJaBaTh BOMPOCH (B XOoJe Auanora ©u (Wiu) AWCKYCCHU) MO CYIIECTBY
oOcyxmaemMoii Tembl, (HOPMYIHPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIHHO BBIOJIHEHUS
MpeJI0KEHHON 3a/1a4u;

YMEHHUsI IPEACTABIATH MOMyUYEHHBIE PE3yJIbTAThl MO3HABATEIBHON ACSITETFHOCTH B YCTHBIX
M THUCBMEHHBIX TEKCTaX; JelaTh MPE3CHTALUI0 PEe3yIbTaTOB BBHIMOTHEHHUS XUMHYECKOTO
JKCIIEpUMEHTa (JIa0OpAaTOPHOTO OMBITA, JIAOOPATOPHOW PAOOTHI TO HCCICIOBAHHWIO CBOWCTB
BEIIIECTB, Y4EOHOTO MPOCKTA);

yMEHHsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MMO3HABATEIbHON U
HCCIIEIOBATENIbCKON JIEATEIbHOCTH TPU PEIICHUH BO3HHUKAIOUIMX MPOOJIeM Ha OCHOBE y4éTa
OOIIMX WHTEPECOB W COTJIACOBAHHS MO3UIMH (00CYXIeHHs, 0OOMEH MHEHHSMH, «MO3TOBBIC
IITYPMBD», KOOPIMHAIMS COBMECTHBIX JCHCTBHIA, ONpeIelicHUe KPUTEPHUEB 0 OIICHKE KavyecTBa
BBITIOJTHCHHOU PaOOTHI M IPYTHE).

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiicCTBUSL:

YMEHHE CaMOCTOATEIBHO ONPEENSITh U ACSITeIbHOCTH, IAHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh W TIPU HEOOXOJAMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
Hanboee YpPEeKTUBHBIE CIIOCOOBI pEIICHHUS YUeOHBIX U ITO3HABATEILHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBIISITh UJIM KOPPEKTUPOBATH MPEJIOKEHHBII alNrOpUTM JEHCTBUI IPU BHIMOJIHEHUH 3a1aHUN
C y4éTOM TONyYeHHUs HOBBIX 3HAaHUM 00 HM3yyaeMbIX OOBEKTax — BEHIECTBAX M PEAKIIHSIX,
OLIEHUBATh COOTBETCTBHUE IMOJIyYEHHOTO pe3yJibTaTa 3asBJICHHON 1€JIM, YMEHHE HCIIOJIb30BaTh U
aHAJIM3WPOBATh KOHTEKCTHI, MPeyIaracMble B YCJIOBHH 3aJIaHUH.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX pe3yJbTATOB IO OCBOCHHUIO O0S3aTEIBHOTO COACPIKAHMS,
YCTaHOBJICHHOTO JaHHOW (enepanbHO pabouelt mporpaMMoi, BBIIETSIOT: OCBOCHHBIE



oOyyJarolMMHUCs Hay4YHble 3HAHUS, YMEHUS M CHOCOOblI JeWCTBUHM, crneuuduueckue s
IpEeIMETHON o0sacT «XHUMUS», BHIBl JIEATEIBHOCTH IO IOJIYYEHHUIO HOBOTO 3HAHMS, €ro
MHTEpIpeTaln, Npeodpa3oBaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYallUsX.

K xonmy obyudenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
OTpaxxaTb c(hOPMUPOBAHHOCTH Y O0yUYaIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHSTHHA: aTOM, MOJEKYJA, XUMUYECKHUM
JJIEMEHT, [POCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, CMeCh (OJHOpOAHAs W
HEOJIHOPO/IHAsI), BaJEHTHOCTb, OTHOCHUTENbHAs aTOMHAas M MOJEKyJIpHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JIs1 XUMUYECKOTO 3JIeMEHTa
B COCIUHEHHUH, MOJSpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBAaHUE, COJb,
JIEKTPOOTPHUIIATEIBHOCTD, CTETICHb OKUCIICHUS, XUMHUECKas peakius, KiiacCupuramnus
peakuuii: peakliiy COeAMHEHNUs, pEaKLUU pa3IoKEeHUs, PEeaKui 3aMEeIEHUs, PEaKI1U
oOMeHa, 2K30- U HJIOTEPMHUYECKUE PEAKIINH, TETUIOBOK 3(PEeKT peakiuu, sIpo aToma,
JIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOuTalb, pajuyc aToMa, XMMHYECKas CBS3b,
MOJIApHAasl M HETNOJISIpHAsi KOBAJECHTHAs CBA3b, MOHHAs CBS3b, MOH, KATHOH, AaHUOH,
pacTBoOp, MaccoBas J0J1s BellecTBa (IPOLEHTHAsI KOHLIEHTPAllKs) B PaCTBOPE;
WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKMX IOHATUH W IPUMEHATH 3TH
MOHSTHS TIPU ONMCAHUU BEILIECTB U UX IIPEBPALICHMUI;

UCIIONB30BaTh XUMHUYECKYI0 CHMBOJUKY JJIsi COCTaBJeHHS (QOpMYJT BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUN;

OTpe/eNATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEIUHEHUSX, CTENEHb
OKHUCJIGHHS DJIEMEHTOB B OWHApHBIX COEJIMHEHUSX, IMPUHAIJIC)KHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMysnaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHAsl M MIOHHAs) B HEOPraHUYECKUX COCIMHEHUSX;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona JI. . MennaeneeBa: AeMOHCTPUPOBATH
IIOHMMAHHUE TEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XHMUYECKUX 3JIEMEHTOB OT MX
nojoxkeHuss B Ilepumonuyeckoil cucreMe, 3aKOHOB COXPAHEHHS MacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOraipo;

ONKCHIBATh M XapakTepuszoBaTh Tabmuunyio Qopmy Ileproanyeckoir cucTeMbl
XMMHUYECKHUX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHAs noarpynna (A-rpynmna)» u
«mobounass moarpynmna (b-rpymma)», Mameie W OOJBIIME TEPUOMABI, COOTHOCHUTH
o003HaUYeHHs, KOTOpble UMeroTcs B Tabnuue «lleprmoguueckas cucremMa XUMHUYECKHX
anemenToB J[. M. MenaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB
XMMHUYECKHX DJIEMEHTOB (COcTaB W 3apsii sAapa, oOOIIee 4YHUCIO DJIEKTPOHOB M
pacnpeeseHrue ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJacCU(UIIUPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPraHMYECKUE BEIECTBA, XMMUYECKHE
peakuuu (10 YUCIy U COCTaBY Y4YaCTBYIOUIMX B pPEAKLUUU BEIIECTB, 10 TEIJIOBOMY
ahdexry);

XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BEIIECTB Pa3IMYHBIX
KJIacCOB, MOATBEpXKJas  ONMCAHWE NpPUMEpPaMH  MOJEKYJISPHBIX  YpaBHEHHH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

IIPOrHO3MPOBaTh CBOICTBA BELIECTB B 3aBUCUMOCTH OT MX KAau€CTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHUSI XUMUYECKUX MTPEBPALLEHUH B PAa3IUUHbIX YCIOBUSX;
BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO
JIOJTI0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COeTUHEHNUS, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PaCUYETHI 10 YPABHEHUIO XUMHUUECKON peaKIiHH;



IPUMEHATh OCHOBHBIE ONEpPAlMi MBICIUTENBbHON NEATEeIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHNe, CUCTEMAaTH3alNI0, KIACCU()UKALUIO, BBIBICHUE MPUYMHHO-
CJIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHs CBOMCTB BELIECTB M XUMHUYECKHX PEAKLIHH,
€CTECTBEHHO-HAYyYHBIE METO/IbI TO3HAHUS — HAOII0IeHNe, U3MEPEHHUE, MOJICTUPOBAHHE,
9KCIIEPUMEHT (peabHbIA U MBICICHHBIN);

CJIeZIOBaTh MpaBUJaM TIOJBb30BAaHUS XMMHUYECKOHM TMOCYyI0M M  J1abopaTopHBIM
000pyI0BaHUEM, a TaKXKe IpaBUIaM OOpAIlEeHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKUMSAMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHUIO
U coOMpaHUIO ra3o00pa3HbIX BELIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C OINPEAEIEHHON MacCOBOM 0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PAaCTBOPOB LIENIOUEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYC, (peHOI(pTaIenH, METUIIOPAHXK U APYyTHE).

K konmy obydenust B 9 kjaacce mpeaMeTHbIe pe3yJabTaThl Ha 0a30BOM YpOBHE JIOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSATHH: XUMHUYECKHH SJIEMEHT, aToM,
MOJIEKYyJIa, NOH, KaTHOH, aHHUOH, ITPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHMS, XUMHUYECKas pPeaKIus, XUMHUYeCKas
CBsI3b, TETUIOBOM dPPEKT peakiuu, MOJIb, MOJSPHBIH 00BEM, PacTBOp, AIIEKTPOIUTHI,
HEIJICKTPOJIUTHI, DJIEKTPOJIMTHYECKAsT JAWCCOLMAIMS, pEaKIMd HMOHHOTO0 OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIe pEeaKIIHH,
OKHCJIIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKIMH,  OKHUCIUTEIb,  BOCCTAHOBUTEID,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, aJUIOTPONHs, aMQpOTePHOCTh, XUMHUYECKas CBSI3b
(koBaneHTHasl, HWOHHAs, METAUIMYECKas), KPUCTAIUIMYECKas pPEHIETKa, KOPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peakluu, MpeaeabHO AOomycTuMas
koHuentpauus [IJIK BemecTsa;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATHH W TPUMEHSTH ITH
MOHSATHSA MIPU ONMUCAHUH BEIIECTB M UX MPEBPAIICHUN;

UCIIONB30BaTh XWMHUYECKYI0 CHMBOJIMKY JIJISI COCTaBJICHHS (OPMYJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIUil;

ONpENEATh BAJICHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKHX DJIEMEHTOB B
COCIMHCHUSAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEUIECTB K ONpPENEIEHHOMY
KJIacCy COeAMHEHUU Mo ¢opMmylaM, BUJ XUMHUYECKOHN CBSI3U (KOBaJeHTHas, WOHHAs,
METaJlJIN4ecKasl) B HEOPraHWYEeCKUX COCAMHEHHUAX, 3apsii HOHA 1O XUMHYECKOU
dbopMyIie, xapakTep Cpelbl B BOAHBIX PacTBOpax HEOPTaHUYECKUX COCIMHEHUH, THUII
KPUCTAJUTMUECKOM PEIIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. 1. MenzaeneeBa u J€MOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh Tabnuunyo Gopmy [lepuomudeckoit
CHUCTEMBbl XMUMHYECKHX OJJIEMEHTOB: pa3jiuvaTh MOHATHS «TJaBHas moarpynma (A-
rpymma)» u «mnobounas moxarpynma (b-rpynma)», Mameie ¥ OOJBIINE TIEPHOJIBI,
COOTHOCUTBH 0003HAYEHUS, KOTOPBIE UMEIOTCS B IIEPUOINYECKOM TabIHIIe, C YUCTOBBIMU
XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsll sJipa,
o0111ee YUCII0 3JIEKTPOHOB M PACTIPEIEIICHUE UX IO AJIEKTPOHHBIM CIIOSIM), OOBSCHATD
oOmye 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB M HMX COEIWHEHUH B
npeJenax MaJbIX NEPUOAOB U TTIABHBIX MOJATPYII ¢ YYETOM CTPOCHHUS UX aTOMOB;



- KiIaccu(UIMPOBATh XUMUUYECKHE IJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMUYCCKUE
peaknuu (IO YUCIY W COCTaBY Y4YacTBYIOIIMX B PEAKIIUH BEIIECTB, MO TEIIOBOMY
3¢ (dexTy, Mo U3MEHEHUIO CTENeHEeW OKUCICHHSI XUMUYECKIX DJIEMEHTOB);

- XapakTepu3oBaTh (OMUCHIBaTH) OOImKME W crenupuyeckue XHUMHUYECKHE CBOICTBa
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPK/Iasl OMMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIUH;

- COCTaBJISITh YPABHEHHMS JICKTPOJIUTUYECKON TUCCOLMAIMU KUCIIOT, IEI0YEl U COJIeH,
MOJIHBIE U COKpALIEHHBIE YPAaBHEHUS PEaKIMii HIOHHOTO OOMEHa, YpaBHEHUS peaKIuid,
MOATBEPXKJAIOIIUX CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXJAYy BELIECTBAMHU
Pa3JIMYHBIX KJIACCOB;

-  pPAacKpbIBaThb CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBIICHUS DJIEKTPOHHOTO OajaHca ITUX PEaKIui;

- TPOTHO3UMPOBATh CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUsI XUMUYECKUX NPEBPAILECHUN B PA3JIMYHBIX YCIOBHSIX;

- BBIYHCIATH OTHOCHTEIBbHYIO MOJCKYJSIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTA 110 (hOopMyJie COCTMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEeaKnu;

- coOmoaTh TMpaBWia TMOJIB30BAHMS XHUMHYECKOM TOCYIOM W J1a00OpaTOPHBIM
o0opyIoBaHHEM, a TakK)Ke IpaBuiIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMHU TIO BBHITIOJHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB IO MOTYUYEHHUIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKHUCIIOTO ra3a);

- TPOBOJUTH PEAKIMH, MOATBEPXKAAIOIINE KAYECTBEHHBIM COCTAB Pa3IMYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM MyTEM XJIOPHA-, OpoMHI-, MOAUI-, KapOoHaT-, (ocdart-,
CWJIHMKAT-, Cylib(]ar-, THIPOKCHI-UOHBI, KATHOHBI aMMOHHS W WOHBI HW3YYCHHBIX
METaJUIOB, TPUCYTCTBYIOMINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

- TOPUMEHSATh OCHOBHBIE ONEpPALMU MBICIUTEIBLHON AESATENbHOCTU — aHAIW3 U CUHTE3,
CpaBHCHHE, O00O0OIIECHHE, CUCTEMATHU3AIMIO, BBISBICHUE MPUYUHHO-CIICICTBEHHBIX
CBSI3éM — I8 W3YyYEHUST CBOWMCTB  BEIIECTB W  XMMHYECKHX  PEaKIUH,
€CTECTBCHHOHAYYHBIC METO/IbI TTO3HAHUS — HAOJIOICHHUE, U3MEPEHUE, MOJICTUPOBAHHE,
AKCIIEPUMEHT (peanbHbIi U MBICTICHHBIN ).

Peanu3anusi BOCHIMTATEIbHOT0 MOTEHIMAJIA HA YPOKAX :

* YCTaHOBJICHHUE JOBEPUTEILHBIX OTHOIICHUH MEXTy YIUTEIEM U €T0 YICHUKAMH,
CHOCOOCTBYIOIUX MO3UTUBHOMY BOCHPHSTHIO Y4allUMHUCS TpeOOBaHUI U MPOChO
yUUTEINsl, IPUBJICUECHUIO UX BHUMaHUS K 00CyXJaeMoil Ha ypoke HH(OpMaIuH,
aKTUBU3ALIMU UX TTO3HABATEIbHON JESITEbHOCTH;

* MOOYXJeHHE IIKOJLHUKOB COOJIIOMAaTh Ha YpOKE OOIMENPUHSATHIE HOPMBI
NOBEACHUS, MpaBUia OOMIEHUS CO CTAPIIUMHU (YUUTENISAMH) W CBEPCTHHKAMU
(IIKOJTbHUKAMM ), TPUHIIUIIBI Y4eOHOUM TUCIUTUIMHBI U CAMOOPTaHU3aIINN;

-pUBJICYCHNE BHUMAHUS IIKOJBHUKOB K IICHHOCTHOMY aCIEeKTy M3y4aeMbIX Ha
ypOKax SIBICHHUH, OpraHu3ainus ux paOoThl ¢ MOJy4yaeMOW Ha ypOKE COLIMAIBHO
3HaYUMOW HH(pOpManued — HWHULUUPOBAHHUE €€ OOCYKICHHs, BBICKA3bIBAHMSI



OoOyJaronMMuUCs CBOETO MHEHHS 10 €€ TOBOJY, BBIPAaOOTKH CBOETO K HEH
OTHOIIICHUS;

* HCTOJB30BAaHWEC BOCIUTATCIBHBIX BO3MOXKHOCTEH CoOJep)aHUS YIEOHOTO
npeaMeTa yepe3 IEMOHCTPALMIO JETSIM IPUMEPOB OTBETCTBEHHOTO, TPaXIaHCKOTO
MOBEACHUS, TPOSBICHUS YEOBEKOIIOOUS U JTOOPOCEPACUYHOCTH, Yepe3 MoI00p
COOTBETCTBYIOIIMX TEKCTOB [UIsl YTCHWS, 3aJad JUIsl PEelIeHUs, MPOOIEeMHBIX
CUTyaIui 115t 00CYKICHHSI B KIIACCE;

-PUMCHECHHE Ha YPOKE WHTEPAKTUBHBIX (OopM paboThl 00ydaronuxcs:
WHTEJUICKTYaIbHBIX UTpP, CTUMYJHPYIONIUX IIO3HABATEIBHYID  MOTHBAIIHIO
IIKOJIbHWKOB; JWJAKTHYECKOTO Tearpa, TJe TOJyYCHHbIE Ha YPOKE 3HAHUS
OOBITPBIBAIOTCST B TeaTpPAIbHBIX IOCTAHOBKAX; JUCKYCCUH, KOTOpBIE JaroT
0oOy4YaronMMcsi BO3MOKHOCTh TPUOOPECTH OMNBIT BEACHUS KOHCTPYKTHBHOTO
JManora; TpymnmnoBoi paboThl Wi pabOThl B Mapax, KOTOPBIE y4aT MIKOJILHUKOB
KOMAaHJIHOU paboTe U B3aUMOJIEHCTBUIO C IPYTUMHU I€THbMU;

* BKJIIOYCHHE B YPOK WTPOBBIX MPOIEAYP, KOTOPHIE TMOMOTAIOT TMOJIACPKATh
MOTHBAIIMIO JETEH K TMOJYyYCHUIO 3HAHWH, HaJaXUBAHUIO TIMO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHONIEHWH B KJlacce, IOMOTalOT  YCTAaHOBJICHHIO
no0poskenaTenbHOU aTMochephl BO BpeMs ypOKa;

* opranu3aius medcrBa MOTUBUPOBAHHBIX U APYIUPOBAHHBIX O0YUAIOIIMXCS HAT
UX HEYCIIEBAIONIMMHU OJIHOKJIACCHUKAMH, JAIOIIeT0 IIKOJbHUKAM COIHAIbBHO
3HAYUMBIN OTIBIT COTPYAHUYECTBA ¥ B3aUMHOMW TTOMOIIIH;

* MHUIIMMPOBAHUE U TIOJJIEPIKKA UCCIIEIOBATEIHLCKON e TETHHOCTH MIKOJILHUKOB
B paMKax peaju3alii UMH WHIUBHUIYATbHBIX M TPYIIOBBIX HCCIIEIOBATEIHBCKUX
IPOEKTOB, YTO JacT IIKOJIbHUKAM BO3MOXXHOCTH TPHOOPECTH  HAaBBIK
CaMOCTOSTEIILHOTO PEIICHUs TEOPETUICCKON MPOOJIeMbl, HABBIK T€HEPUPOBAHMS U
oopMIIEHUSI COOCTBEHHBIX WJCH, HABBIK YBAKHUTEIHHOIO OTHOIICHHS K YYXKUM
uzaesM, opOpMIIEHHBIM B paboTax IPYruxX HCCienoBaTeseil, HaBbIK ITyOJIMYHOTO
BBICTYIUICHUS TIEpe]] Ay JUTOpUEH, apryMEHTUPOBAHUS M OTCTAWBAHKS CBOCH TOUKU
3peHMUS;

* CaMOOTIPEIEISIONUMCS U CaMOPEATU3YIOMUMCS JTUYHOCTSM, OTBEYAIOIINM 3a
CBOE COOCTBEHHOE OyayIlee;
-JIOCTHKEHUS ITUX PE3yJIbTAaTOB.

Bocnurare/ibHbIi MOTEeHIHMAN Y4eOHOTO mpeaMmeTa «XUMHS» 00ecrednBaeT
peanu3alyio IEJEeBBIX TMPUOPUTETOB BOCIUTAHUA OOYYAIONIUXCS Ha YPOBHE
OCHOBHOro o0miero oOpa3oBaHus (OpMUPOBaHHE COLMAIBLHO 3HAYMMBIX
[EHHOCTHBIX OTHOIICHUH:



- K TpyAy KaKk OCHOBHOMY CIIOCOOY TOCTHXEHHUS KU3HEHHOTO OJIaronoiayyust
YeJI0BEeKa, 3aJ0ry €ro YCHEIIHOTO MNPO(PECCHOHAIBHOIO CAMOONpPENENEHUs U
OIIYIIEHUS] YBEPECHHOCTH B 3aBTpAITHEM JTHE;

-K CBOEMY OTE€YECTBY, CBOEH Majoil u 0osbIoi PoauHe kak MecTy, B KOTOPOM
YeJIOBEK BBIPOC M MO3HAJ IEPBBIE PAJOCTH M HEYAAuH, KOTOpAas 3aBEUIaHA E€MY
npeaKaMu U KOTOPYIO HY>KHO oOeperarsb;

-K MIPUPOJI€ KaK UICTOUHUKY KU3HU HA 3eMJIe, OCHOBE CAMOI0 €€ CYIlIE€CTBOBAHUSI,
HYXJAIOIIENCs B 3allIUTE U MOCTOSSHHOM BHUMAaHUU CO CTOPOHBI YEJIOBEKA;

-K MUPY KaK IJIaBHOMY MPUHIIUITY YEJIOBEUYECKOT0 OOIIEKUTHSI, YCIOBHUIO KPEIIKOM
JPY>KObI, HaJTaXKUBAHUS OTHOIIEHU C KOJIJIEraMu 1o paboTe B Oy IyIIIeM U CO3JaHuUsI
0JIaronpUATHOIO MUKPOKJIUMATA B CBOEH COOCTBEHHOU CeMbeE;

- K 3HAHUSM KaK WHTEJUIEKTYaJbHOMY pecypcy, obecreduBaromieMy Oymyiiee
YeJI0BEKa, KaK pe3ysIbTaTy KpOMOTIUBOTO, HO YBIEKATEIHHOTO YYEOHOTO TPY/Ia;

-K 3JIOPOBBIO KaK 3aJIOTy JOJITOM M aKTUBHOW KU3HHU YEJIOBEKA, €r0 XOPOILIEro
HAaCTPOEHUS U ONITUMHUCTUYHOTO B3IJIsiIa HA MUD;

-K OKpYXXAIOIIMM JIOJsIM Kak Oe3yCIOBHOM U aOCONIOTHOM WUEHHOCTH, Kak
PaBHOIIPABHBIM COIMAIBHBIM MapTHEpPaM, C KOTOPHIMH HEOOXOAMMO BHICTpPAUBATh
no0poskenaTebHble U B3aUMOIIOIIEPKUBAIOIIUE OTHOILICHHUS, JAIOIINE YEJIIOBEKY
pPagoCcTh OOIIEHUS U MMO3BOJISIONINE U30€TaTh YyBCTBA OJIMHOYECTBA;

-K caMUM ce0e KakK X035€BaM CBOEH CyabObI,



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
Ne KoiunuecTBo yacos D1eKTPOHHBIE
n | HammenoBaHme pa3ae/ioB ugposbie
2 pasa KonTpoabn IIpakTnyeck (app )
/ | W TeM mporpaMmbl Bcero o0pa3oBaTe/ibHbIE
bIe padoThI ue padboTbl
n pecypchbl
Pa3zpnen 1. [lepBoHaya/ibHble XUMMHYECKHE MIOHATHSA
XuMus — BaxkHast 00J1acTh
bubnuoreka [JOK
1. €CTECTBO3HAHUSA U
N 5 2 https://m.edsoo.ru/7f418
1 MIPAKTUYECKOU o
JIEITEILHOCTH YeJIOBEKa o
bubmmorexa [JOK
1. BemecTBa u xummuueckue
) cax 15 1 https://m.edsoo.ru/7f418
uu
peart 3
Hroro no pazneny 20

Pa3zgen 2. BakHeiiiue npeacTaBUuTeId HEOPraHUYeCKUX BelleCTB

bubnuorexa [JOK
2. Bo3nyx. Kucnopog.
6 https://m.edsoo.ru/7f418
1 [TousTHe 00 OKCHUOax
37c
2. Bomopon. [Tonsitue o Bubmuorexa TIOK
8 1 https://m.edsoo.ru/7t418
2 KHUCJIOTaX U COJISIX
37c
2. Bopa. PactBopsl. [lonsitue bubmmorera LIOK
5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHMAX
37¢
2. OCHOBHBIE KJTACCBI 1 ) 1 bubmuoreka IIOK
4 HEOPraHUYECKUX https://m.edsoo.ru/7f418
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COETMHEHNN

|95}
(e]

Hroro no pazneny

30

Pazpnen 3. [lepuoauyeckuii 3akon u [lepuoguyeckasi cucrema xumudeckux 3jiemenToB JI. U. MenaesieeBa.
Crtpoenue aToMoB. XUMHYeCKasi CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIU

Ilepuoanueckuii 3aKOH U
3 [Tepuonnueckas cucrema but6mmoreka [JOK
1' XHMUYECKHX 3IeMEHTOB /1. 7 https://m.edsoo.ru/7f418
U. Menpneneesa. CtpoeHue 37c
aroma
XuMH4YecKast CBS3b.
bu6mmoreka [IOK
3. OKHCITUTEITBHOBOCC
8 https://m.edsoo.ru/7f418
2 TaHOBUTEJILHBIE
37c
peakuun
bubnmorexa [JOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37c
butmmoreka [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f418
3¢
OBIIEE KOJIMYECTBO 68

YACOBIIO ITPOI'PAMME
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9 KVIACC

KoauuecTBo yacoB

Ne DJIEKTPOHHBIE
n | HaummeHoBaHme pa3jeiioB KonTpoub TpakTuueck (uudposbie)
/ | W TeM mporpaMmmbl Bcero o0pa3oBaTe/IbHbIE
bIe padoThI ne padboTbl
n pecypcebl
Pa3zgea 1. BemecTBO M XMMHYeCKHE PeaKIIun
! [ToBTOpeHue u yriryosieHue bubnmnoreka [JOK
1' 3HAaHUW OCHOBHBIX Pa3/J€I0B 5 1 https://m.edsoo.ru/7f41a
Kypca 8 Kiiacca 636
bubmuoreka IIOK
1. OCHOBHBIE 3aKOHOMEPHOCTH
N 4 https://m.edsoo.ru/7f41a
2 XUMHUYECKUX PeaKIHii
636
| DNEKTPOINTHYECKAS bubnmnorexa HOK
3' IUCcCcOoIUaIusa. XUMHIECKHUE 8 1 1 https://m.edsoo.ru/7f41a
peaKkunu B pacTBOpax 636
Hroro no pazneny 17
Pa3zpnen 2. HemeTa/uibl ¥ UX COeUHEHHUS
) OOmras xapakTEepUCTHKA bubnmoreka [JOK
1' XAMUYECKUX DJIIEMEHTOB 4 1 https://m.edsoo.ru/7t41a
VIIA-rpynnsl. ['anorenst 636
OO61as xapaKTepucTHKa
P P bubmuorexa [JOK
2. XUMHYECKHUX JIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpymnmsl. Cepa u eé 636
COCJIMHCHUSA -
2. OO0m1as xapakTepPUCTHKA 7 | bubnmoreka [IOK
3 XMMHYECKUX IIEMEHTOB https://m.edsoo.ru/7f41a
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VA-rpynmnsl. A3oT, pochop
U UX COCTUHEHHS

36

OO01as xapakTepucTHKa

but6mmoreka [{OK
2. XUMHUYECKHUX DIIEMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yriaepon u 636
KPEMHUU U UX COCTUHEHUS -
Hroro no pazneny 25
Pasznen 3. MeTaiIbl H UX COeTHHEHHS
3 bubnuoreka [IOK
1' OO01ye CBOWCTBA METAILUIOB 4 https://m.edsoo.ru/7f41a
636
. butmmoreka IIOK
3. Bakneiimme MeTamibl 1 UX
16 https://m.edsoo.ru/7f41a
2 COEIUHEHUSI
636
Hroro no pazneny 20
Paznen 4. Xumus 1 OKpyKamas cpena
bubnnoreka IIOK
4. Bemecta u Marepuaisl B
3 https://m.edsoo.ru/7f41a
1 JKHU3HU YETI0BEKA
636
Hroro no pazneny 3
bubmmoreka [JOK
PeszepBHOe Bpems 3 https://m.edsoo.ru/7f41a
636
OBUIEE KOJIMYECTBO 68

YACOBIIO ITPOI'PAMME
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ITOYPOYHOE IIVIAHUPOBAHHUE

8 KITIACC
KoimnuecTBo yacos D1eKTPOHHBIE
Jlara
I Konrpouas | IIpakrnuec nu@poBbIe
Tema ypoka usyue
/ Bcero Hble KHe o0pa3oBareib
HUA
1 padoThI padoThI HbI€ pecypchl
bubmorexa
| [Ipenmer xumuu. Ponbs xumuu B 1 HOK
JKU3HU 4esioBeka. Tena u Belecrsa https://m.edsoo.r
w/Aff0d210c
bubmotexa
) [TonsTHE O METOAAX ITO3HAHUS B 1 1HOK
XUMUHU https://m.edsoo.r
w/ff0d227¢e
[TpakTnueckas padora Ne 1 «IIpaBuna bubmmoreka
3 paboThl B 1a00OpaTOPUU U IPUEMBI { LIOK
oOpaitieHus ¢ 1adopaTOpHBIM https://m.edsoo.r
000py1I0BaHHEM» u/ffod23dc
bubnuoreka
4 Yucrtsle BemecTBa U cMecu. CriocoObl 1 [IOK
pas3aeneHus cMecen https://m.edsoo.r
w/ff0d26¢ca
bubnmoreka
[IpaxkTuueckas padora Ne 2 OK
5| «Pa3nenenue cmeceii (Ha mpumepe 1 1
. ) https://m.edsoo.r
OYMCTKHU TOBAPEHHOU COJIM )» —
bubmmoreka
6 | ATOMBI U MOJIEKYJIBI 1

HOK
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https://m.edsoo.r
w/Aff0d2a6c

XUMHAYECKHE DIIEMEHTHI. 3HAKH
(CUMBOJIBI) XUMUYECKHUX FJICMEHTOB

bubanoreka
HOK
https://m.edsoo.r
w/ff0d2be8

[IpocTeie u cloXKHBIE BElllECTBA

Bubanoreka
1HOK
https://m.edsoo.r
w/ff0d2a6c

ATOMHO-MOJIEKYJISIPHOE YUCHHE

Bubnuoreka
1HOK

https://m.edsoo.r
w/ff0d2d50

3aKOH MTOCTOSIHCTBA COCTaBa BELIECTB.
Xumnueckas popmyna. BaneHTHOCTb
aTOMOB XMMHMUYECKHUX JIEMEHTOB

bubanoreka
LHOK

https://m.edsoo.r
w/ff0d2eae

OtHocuTeNnbHAs aTOMHas Macca.
OTtHocHUTEIbLHAS MOJICKYJISIpHadg Macca

Bubnuoreka
HOK

https://m.edsoo.r
w/ff0d323c¢

MaccoBas 10711 XMMHUYEeCKOTro
9JICMCHTA B COCAMHCHNHA

Bubnuoreka
LHOK

https://m.edsoo.r
u/ff0d350c¢

KonnuectBo Bemniectsa. MoJb.
MounsipHast Mmacca

bubanoreka
[HOK
https://m.edsoo.r
w/ff0d5230
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bubanoreka

DU3NYECKUE U XUMUYECKUE SIBICHUS. HOK
XUMHUYECKask peakLys https://m.edsoo.r
w/ff0d37fa
Bubmuoreka
[Ipu3Hakuy 1 ycioBus IPOTEKAHUS LHOK
XUMUYECKUX PEAKLUN https://m.edsoo.r
w/ff0d3al6
Bubnuorexa
3aKOH COXpaHEHHUs MacChl BEIECTB. LIOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.r
u/ff0d3b88
bubmotexa
Brruncnenus Komm4ecTBa, MacChbl
BEILIECTBA 10 YPAaBHEHUSAM HOK
XHMHHECKTX peaKiyii https://m.edsoo.r
u/ff0d5708
bubnuotexa
Knaccudukanus XuMruIecKux
peakiuii (COeTMHEeHMSI, Pa3IOKEHUS, HOK
saMemenus, o6Mena) https://m.edsoo.r
’ w/ffod3{34
M. B. JIoMOHOCOB — y4€HBIN- bubmmorexa
LHOK
sHnuKIoneauct. O6o0meHne u
cHUcTeMaTu3alurs 3HaHUI hutps://m.edsoo.r
w/ff0d40c4
bubnuoreka
KonTponbHas padora Nel no teme IIOK
«BelecTBa 1 XUMHUYECKUE PEAKLIMID) https://m.edsoo.r
w/ff0d4290
Bosnyx — cmecs razos. Cocras bubmuoreka
Bo3nyxa. Kucinopon — snemeHT u HOK
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npoctoe BeuiecTBo. O30H

https://m.edsoo.r

w/ff0d448e
. bubmotexa
dusnyuecKue 1 XUMUYECKHE CBOMCTBA OK
KHCII0po/ia (peakluy OKUCIICHHUS, 1
a 5 https://m.edsoo.r
ropenue). [lonstue 06 oxkcumax WE0d4614
bubmuotexa
CriocoObI TOJTyYeHHUsT KHCIOpOoia B OK
1a00paTOPUH U IPOMBIIIIICHHOCTH. a
- https://m.edsoo.r
pUMEHEHHEe KUCIopoaa WH0d497a
TennoBoii 3pPeKT XuMUIECKOM bubmorexa
peaKIuu, MOHATHE O HOK
TEPMOXUMUYECKOM YPaBHEHUU, IK30- https://m.edsoo.r
Y DHJIOTEPMUYECKUX PEAKLIUAX w/ff0d4790
bubnuoreka
TormnuBo (HedTh, yroib U METaH). 1OK
3arpsizHeHuE BO3/yXa, ClIOCOOKI €T
P a4 https://m.edsoo.r
MIPEIOTBPALIICHUS Wf0ddcda
bubnmoreka
[IpakTuueckas padora Ne 3 o teme OK
«Ilomyuyenue u cobupanue -
N https://m.edsoo.r
KHCJIOPOJIa, U3YUYEHUE €r0 CBOMCTBY Wf0d4ac)
bubmmoreka
Bonopon — snemeHT u npocToe HOK
BelecTBo. HaxoxaeHnue B npupoze https://m.edsoo.r
u/ff0d4ddo
bubmotexa
®u3nuecKue 1 XMuMUYECKHE CBOMCTBA IHOK

Bozopoaa. [IpuMeHenne Bomopoa

https://m.edsoo.r
u/ffod4ddo
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IIoHsaTHE 0 KMCIIOTaX U COJIIX

bubanoreka
LHOK

https://m.edsoo.r
w/ffod50d2

CriocoObl oTy4eHust BOOPO/ia B
J1aboparopuu

Bubnuoreka
LHOK

https://m.edsoo.r
w/ff0d4ddo

[TpakTuueckas padora Ne 4 o Teme
«ITonyuyenue u cobnpanue BOAOPOa,
U3y4EHUE €r0 CBOMCTBY»

bubnnorexa
HOK
https://m.edsoo.r
w/ff0d4142

MomnsipHblii 006EM Ta30B. 3aKOH
ABorajipo

bubanoreka
1HOK
https://m.edsoo.r
u/ffod542¢e

Brraucienuss 00n€Ma, KOJIMYECTBA
BEII[ECTBA T'a3a MO €ro W3BECTHOMY
KOJIMYECTBY BEIIECTBA W 00BEMY

bubanoreka
1HOK
https://m.edsoo.r
w/ff0d55a0

Brruucnenus 00bEMOB ra3oB o
YPaBHEHHUIO PEaKIIMU Ha OCHOBE
3aK0HA 00BEMHBIX OTHOIIIEHHH ra30B

Bubnmoreka
LHOK

https://m.edsoo.r
w/Af0d5708

duznueckre 1 XUMHUYECKHE CBOMCTBA
BOJIbI

bubanoreka
LHOK

https://m.edsoo.r
w/ff0d587a

Cocras ocHoBauuii. [Toustue 00
HHAMKATOpax

Bubnuoreka
1HOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a

https://m.edsoo.r

u/ff0d59e2
Bopa xak pacTBopuTEnb. bubnuoreka
HacrimeHssie 1 HeHACBIIIEHHBIE HOK
pactBOpbl. MaccoBast 10Jis BEILIECTBA https://m.edsoo.r
B pacTBOpe uw/ff0d5b40
ITpaktnueckas padora Ne 5 o teme bubmmorexa
«IIpuroroBnenue pacTBOpOB ¢ HOK
ONpeIeIEHHON MacCOBOM A0EH https://m.edsoo.r
pacTBOPEHHOTO BEIIECTBA w/ff0d5eba

bubnunoreka
KonTponbnas padota Ne2 o teme IHOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.r

u/ff0d6342

bubnuoreka
OKcHIBI: COCTaB, KJIacCH(PHUKAIHS, LHOK
HOMEHKJIaTypa https://m.edsoo.r

u/ff0d664e

. bubnuoreka

[TonyueHnue u XuMHYECKUE CBOKMCTBA 1OK
KHCJIOTHBIX, OCHOBHBIX U

https://m.edsoo.r
aM(OTEPHBIX OKCUIIOB WH0d664e

bubmmoreka
OcHoBaHusI: COCTaB, KacCUPUKALIUS, LHOK
HOMEHKJIATypa https://m.edsoo.r

uw/ff0d67ca

. bubmorexa

[Tonyuenue u XuMHYECKUE CBOWCTBA

HOK

OCHOBaHUU

https://m.edsoo.r
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w/ft0d67ca

bubnuoreka
Kucnotsl: cocras, kiaccupukanys, [HOK
HOMEHKJIaTypa https://m.edsoo.r
w/ff0dfee2
Bbubmuorexa
[TonyueHnne u XuMHYECKUE CBOKMCTBA ILHOK
KHCJIOT https://m.edsoo.r
uw/ff0dfee2
Conu (cpennue): HOMEHKIIATypa, bubmorexa
CIOCOOBI MOTyYEHUs, XUMUUECKHE HOK
. https://m.edsoo.r
cponctsa u/00ad9474
ITpaktnueckas padora Ne 6. Pemenne bubmmorexa
9KCIIEPUMEHTAJIIBHBIX 3a7a4 110 TEME HOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX https://m.edsoo.r
COEIMHEHU I 1/00ad9b7c
bubnuoreka
I'eneTnueckas CBSI3b MEXKy KiIacCaMU LHOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.r
u/00ad9a50
bubnuoreka
O06o001IeHre U CUCTEMAaTH3AIUS LIOK
3HAHUU https://m.edsoo.r
1w/00ad9cb2
bubnuoreka
KontponbHast pabora Ne3 o reme
LHOK

"OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COeMHEHUN"

https://m.edsoo.r
w/00ad9ela
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HepBBIe IIOIIBITKH KHaCCI/I(I)I/IKaLII/II/I
XUMHYECKHX 3J1eMeHTOB. IloHsaTHe o
Irpynmnax CXOJHbIX 3JICMCHTOB

bubanoreka
LHOK

https://m.edsoo.r
u/00ad9ffa

Ilepronnueckuii 3aKOH 1
[Iepuonnueckas cucrema
XUMHUYECKUX dneMeHToB /1. 1.
MenpaeneeBa

Bubnuoreka
HOK

https://m.edsoo.r
u/00adas2¢

[Tepuoapl, rpyMIIbl, HOATPYIIIBI

Bubnuoreka
HOK

https://m.edsoo.r
u/00ada52¢

Ctpoenne atoMoB. COCTaB aTOMHBIX
saep. M3oTomnsl

bubanoreka
1HOK
https://m.edsoo.r
u/00ada342

CrtpoeHue 3JIeKTPOHHBIX 000JI0UEK
aToOMOB 1eMeHTOB lleproagnyeckoin
cuctemsl J1. 1. Menzaeneera

Bubanoreka
1HOK
https://m.edsoo.r
u/00adabbc

XapakTepucTUKa XMMUYECKOTO
AIIEMEHTA TI0 €T0 MOJIOKEHUIO B
[Tepnonuueckoii cucreme /1. 1.
MenneneeBa

Bubanoreka
IHOK
https://m.edsoo.r
u/00ada824

3nauenue [leproanueckoro 3akoHa
JUTSL pa3BUTHS HAYKH U PAKTUKU. J1.
N. MenneneeB — y4€HbIN, eaaror u
rpaKIaHUH

bubanoreka
1HOK
https://m.edsoo.r
u/00ada96e

Peseprusriil ypok. O0001menne u

bubanoreka
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CHCTEeMAaTH3alMs 3HAHUH / HOK
Bcepoccuiickas npoBepoyHasi pabota https://m.edsoo.r
u/00adb33c
KonTtponsHast pabora Ne4 o Teme bubnuoreka
«Ctpoenue atoMa. XuMuueckast IHOK
cBsi3b» / Beepoccuiickas https://m.edsoo.r
nmpoBepovHas pabora u/00adb486
Bubmmoreka
DIIEKTPOOTPUIIATETLHOCTh ATOMOB LIOK
XUMHUYECKHUX 3JICMECHTOB https://m.edsoo.r
u/00adaab8
Bubmnoreka
HoHHast xuMu4yeckas CBsI3b HOK
https://m.edsoo.r
u/00adac34
Bubnuoreka
KoBanenTHas nossipHas XuMu4eckas 1HOK
CBSI3b https://m.edsoo.r
u/00adaab8
bubnnoreka
KoBasentHas HenossipHas LIOK
XUMHWUECKas CBA3b https://m.edsoo.r
u/00adaab8
bubnmoreka
CreneHns OKUCIEHUS HOK
https://m.edsoo.r
w/00adae28
OKHUCIUTEIHFHO-BOCCTAHOBUTEILHBIE Bubmmoreka
peaKuu HOK
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https://m.edsoo.r

1/00adb076

Bubmmoreka
OKHCINTEIN U BOCCTAHOBUTEITH 1 HOK

https://m.edsoo.r

1u/00adb076
PesepBHblit ypok. O0001IeHNE U Bubmuorexa
cucTeMaTu3als 3HaHuU 110 TeMe 1 ]_[OK
«Ctpoenue aroma. XuMHUYECKast https://m.edsoo.r
CBSI3b» u/00ad9cb2

Bubnuoreka
PesepBHblit ypok. O6001meHNEe 1 | HOK
cucTeMaTH3aIus 3HaHW https://m.edsoo.r

w/ff0d61c6

OBIIEE KOJIMYECTBO YACOBIIO 68

[TPOTPAMME
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9 KVIACC

KoanuecTBo yacoB

N DJIeKTPOHHBIE
Jara
i KonTpoas nupposbie
Tema ypoka IIpakTuiec | wu3yuen
/ Bcero HbIE o0pa3oBaTe/IbH
KHe padoThl | wus
N padoThI ble pecypchl
IIeproarueckuii 3aK0H. bubnuoreka
1 Ilepnonnyeckas cucrema 1 LIOK
XAMUYECKUX 3eMeHTOB JI. 1. https://m.edsoo.ru
MenneneeBa /00adb59e
3aKOHOMEPHOCTH B bubnmnoreka
) W3MEHEHUU CBOWICTB 1 LIOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru
TIEPBBIX TPEX MEPUOIOB /00adb6b6
bubnmoreka
Knaccudukanus u
LHOK
3 | HOMEHKIarypa 1
OB AHIICCKIX BOLICCTE https://m.edsoo.ru
HEOPTaHUYECKU
p m /00adb7e2
. bubmmoreka
Bunbl xumMnuueckoi cBs3U U
[HOK
4 | TUOBI KPUCTAIIIMYECKHUX 1
.. https://m.edsoo.ru
eIIETOK
P /00adbac6
KonTtponsHas padorta Nel mo
teme «[loBTOopenue u
5 | yriybneHue 3HaHUI 1 1
OCHOBHBIX pa3JIeNoB Kypca 8
KJ1acca»
6 Knaccudukanus XuMu4IecKux 1 bubmmoreka
peaKIui 1Mo pa3JIudyHbIM HOK
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pU3HaKaM https://m.edsoo.ru
/00adbcb0
[TonsiTue o ckopocTu bubnmoreka
XMMUYECKON PEAKIIMH. LIOK
ITousTHEe 0 TOMOT'€HHBIX U https://m.edsoo.ru
T€TEPOreHHBIX PEAKIUAX /00adbe9a
IloHsTHE O XMMHUYECKOM
paBHOBecHH. DakTOpHI, bubnmoreka
BJIMSIOIIME HA CKOPOCTH L[OK
XMMHYECKOW PEaKIuu U https://m.edsoo.ru
MOJIOKEHUE XUMUUECKOT O /00adc28¢
paBHOBECHSI
Bubmnoreka
OKHUCINTENIEHOBOCCTAHOBUTE HOK
JIbHBIE PEAKIINU https://m.edsoo.ru
/00adcade
o bubmnoreka
Teopus JIEKTPOIUTHIECKOMN OK
nuccormanui. CUIbHBIE U I
ci1a0ble AMEKTPOJIUTHI hitps://m.cds00.ru
P /00aded68
bubmnoreka
o HOK
Honnbie ypaBHEHUS peakLnii
https://m.edsoo.ru
[00add448
XUMHYeCKHE CBOIICTBA KUCIIOT
N bubnnoreka
1 OCHOBAHHUM B CBETE
. [HOK
MpeACTaBICHUN 00
o https://m.edsoo.ru
3JIEKTPOJIUTUYECKOM
[00add5d8

Jucconranuun



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

XHWMHYECKUE CBOMCTBA COJEN
B CBETE NPEJCTAaBICHUN 00
3JIEKTPOJIUTUYECKOM
JMCCOLMALINN

bubnunoreka
[HOK
https://m.edsoo.ru
/00add8b2

ITonsatue o ruaponuse conen

bubmmnoreka
[HOK

https://m.edsoo.ru
/00add9d4

O06o0611IEHNE U
cUCTEMATU3aLUs 3HAHUHA

Bubnuoreka
HOK

https://m.edsoo.ru
[00addd12

[IpakTuueckas pabora Ne 1.
«Pemenne
9KCHEPUMEHTAIbHBIX 3a1a4»

bubnnoreka
[HOK
https://m.edsoo.ru
/00addbfa

KonTtponbHas pa6ota Ne2 o
TeMe «DNEKTPOIUTUISCKAs
aucconranus. XUMUYECKUe
pEeaKIu B PaCTBOPAX»

bubmnoreka
[HOK

https://m.edsoo.ru
/00addec0

OO01mas xapakTepucTHKa
rajoreHoB. XMMHUYECKHE
CBOIICTBa Ha ITPUMeEPE XJI0Opa

Bbubnuoreka
HOK

https://m.edsoo.ru
/00addfe?

Xnopoogopoa. CosnsaHas
KHCJI0Ta, XUMHYCCKHUEC
CBOMCTBA, MOJIyYCHHE,
NIPUMEHEHHE

bubnuoreka
[HOK
https://m.edsoo.ru
[00ade104

[IpakTuueckas padora Ne 2 o

bubmmnoreka
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teme «llonydenue constHon
KHUCJIOTBI, U3yUYEHHE €€

LHOK
https://m.edsoo.ru

CBOHCTBY /00ade348
Breruncienus no ypaBHEHUAM bubnmoreka
XUMUYECKUX PEAKLUHU, ECIIH I[TOK
OJIVH U3 PEAreHTOB JIaH B https://m.edsoo.ru
U30BITKE /00ade488
bubnmnoTeka
OO01mas xapakTeprucTuKa HOK
31emMeHTOB VIA-rpynisl https://m.edsoo.ru
/00adeb4a
AnnoTpornHble MOAU(PUKAITUH bubnuoreka
cepbl. Haxoxenue cepel 1 €€ [HOK
COEIMHEHUI B IIPUPOJIE. https://m.edsoo.ru
XUMHYECKHE CBOWCTBA CEPBI /00ade64a
bubnuoreka
CepoBoaopo1, CTpOCHHUE, LIOK
(1)H3j/1qec1<1/1e U XUMUYECKHE httos://m.edsoo.ru
cBoncTBa /00ade802
Oxcunel cepsl. CepHas Bubmnoreka
KUCIIOTa, pU3ndecKue u LIOK
XUMHUYECKHE CBOMCTBA, https://m.edsoo.ru
IIPUMEHEHHE /00adea28
XUMHUYECKUE PEaKIUu,
JIeXKallKe B OCHOBE bubnmoreka
MPOMBIIUIEHHOTO criocoba LHOK
MIOJIYYEHUS CEPHOU KUCIIOTBI. https://m.edsoo.ru
XUMHUYECKOE 3arpsI3HEHNE /00adec8a

OKpYXaIoIIe cpebl
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COCOAMHCHUSAMU CCPhI

Bubmnoreka
Beraucienue maccoBom 10nu LIOK
BBIXO/1a IIPOJYKTA PEAKLIUU https://m.edsoo.ru
[00adec8a
OO01mas xapakTepuCcTHKa Bt
NOJINOTEK
37eMeHTOB V A-rpymiibl. A30T, OIJCI oTeKa
pacrpocTpaHeHUE B PUPOJIE, }Llf med
https://m.edsoo.ru
bu3nYecKue 1 XUMHIECKUE
. /00adeeab
CBOMCTBA
bubnuoreka
AMMUak, ero Gu3NIECKue U OK
XUMHYECKHE CBOMCTBA, }I;[ i ed
https://m.edsoo.ru
HOJYYEHUE U IPUMEHEHNE
y p /00adf004
bubnmoreka
[TpakTuueckas pabota Ne 3 mo OK
teme «lloyuenne ammuaka, II;F[ i ed
o https://m.edsoo.ru
W3y4EHHE €r0 CBOMCTBY
M /00adf180
. bubnunorexa
A30oTHas KHCI0Ta, €& OK
(hu3HuecKre U XUMHUYECKHE }I;E med
o https://m.edsoo.ru
CBOMCTBA
/00adf306
Hcnons3oBanne HUTPATOB U
coJiell aMMOHUS B KaueCcTBe Bbubmnoreka
MUHEPATBHBIX YI00PEHUH. IIOK
XUMHUYECKOE 3arpsiI3HEHNE https://m.edsoo.ru
OKpYXaIoIIei cpeasbl /00adf518
COEIUHEHUIMH a30Ta
®ochop. Oxeun pocdopa (V) bubnuoreka
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u ¢pocdopHas KucioTa,
¢bu3nvecKkue u XUMUYEeCKHe

LHOK
https://m.edsoo.ru

CBOMCTBA, IMOJIyYEHUE /00adf68a
Ncnonb3oBanue hocdaTos B bubnmoreka
KayeCTBE MHUHEPATbHBIX LIOK
yaoOpeHuit. 3arpsi3HeHHe https://m.edsoo.ru
IpUPOAHOIL cpenbl pochaTamu /00adfc20
Bubmnoreka
Yrnepon, pactipocTpaHeHHE B LOK
npupoje, Gu3sndecKue u
XEMI:/IquK(}/:e CBOICTBa bpe: m.edson.n,
/00adfd9c
Oxkcuabl yriaepojaa, ux
bubnnoreka
bu3HYeCcKue U XUMUYECKHE
o LHOK
CBOMCTBA. DKOJIOTHUYECKUE
https://m.edsoo.ru
po0JIEMBbI, CBSI3aHHBIE C
/00adfebe
okcuaom yriepoxa (IV)
Bbubmnoreka
.. LHOK
VYronpHas KUciI0Ta U €€ Cou
https://m.edsoo.ru
/00ae006¢
[TpakTnueckas padora Ne 4 o
" bubnuoreka
teMe "[lonyyenue OK
YTIEKUCIIOTO Ta3a. 1
KauectBennas peakus Ha blpe: m.edsoo.n,
peaxtt /00ae027¢
KapOoHaT-HOH"
bubnmoreka
[TepBoHauanbHBIC TOHATHS 00
LHOK

OpTraHU4YC€CKUX BCHICCTBAX KaK
0 COCIMHCHHAX yriiepoaga

https://m.edsoo.ru
[/00ae054e
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bubanoreka

o HOK
KpemHuuii u ero coeiuHeHus
https://m.edsoo.ru
/00ae080a
[IpakTuueckas pabora Ne 5.
Bbubnmoreka
Pemrenne
LHOK
SKCTIEPUMEHTAIBHBIX 33]1a4 0
o https://m.edsoo.ru
TeMe «BaxkHeiimne
/00ae0bf2
HEMETAJIbl U UX COCIUHEHU)
Bubmnoreka
KonTtponbhas padora Ne3 mo
o [HOK
TeMe «Baxxueiimnime
https://m.edsoo.ru
HEMETAJJIBI U UX COETUHEHUSD)
/00ae0el8
OO1m1as xapakTepuCTHKA
XUMHUYECKUX DIIEMEHTOB —
bubnmoreka
MeTalu1oB. MeTtayunaeckas oK
CBSI3b U METAJUINYECKas I
. https://m.edsoo.ru
KpUCTaJUTHYECKas pereTKa.
o [/00ael03e
dusnyeckue cBOMCTBA
METAJJIOB
XUMHYECKHE CBOUCTBA bubnmoreka
METAaJIIO0B. LHOK
DIIEKTPOXUMUYECKUH P https://m.edsoo.ru
HaIpsHKEeHUH METaIOB [00ael156
O61u11e criocoOb! TOTYYEeHUS
bubnuoreka
MeTtaioB. CIiaBbl.
LHOK
Brruucienus 1o ypaBHeHUSIM
cc ca - https://m.edsoo.ru
XUMHUYECKUX KITHH, €CIIN
PeaKiui, /00ae1156

OJIMH U3 PEareHTOB COACPIKUT
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IpUMecHu

Bubmnoreka

[TonsaTue o kKoppo3uu LIOK

METaIJIOB https://m.edsoo.ru
/00ael1278
Bbubmnoreka

[IlenoyHbIe METAILIBI 1OK
https://m.edsoo.ru
[/00ae14b2
bubnmoreka

OKcuabl ¥ TUAPOKCHUIBI HOK

HATPUS U KIS https://m.edsoo.ru
[/00ael4b2
bubnmoreka

[[lenoyHO3eMENBHBIE METAIIITBI LIOK

— KaJIbIIUHA U MarHui https://m.edsoo.ru
[/00ael5e8
bubnuoreka

Bakueiiue coenuHeHUS LIOK

KaJIbLA https://m.edsoo.ru
/00ael5e8

O06o0061IEHE U

CHUCTEMAaTU3alMs 3HAHUN
bubnuoreka

JK€cTkoCTh BOJBI M CIIOCOOBI LIOK

€€ ycTpaHeHUs https://m.edsoo.ru
[/00ae1886

[Ipaktrueckas pabora Ne 6 o bubnmoreka

teme "JKECTKOCTh BOJIBI U

[TOK



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

MeTO/1bl €€ ycTpaHeHus"

https://m.edsoo.ru
/00aelae8

AnmroMuHIN

bubnuoreka
[HOK
https://m.edsoo.ru
[00aelc64

AMdoTtepHbIe cBOMCTBa
OKCHJIa U THJIPOKCUAA

bubnunoreka
LHOK
https://m.edsoo.ru
[00aelc64

Keneszo

bubnuoreka
LHOK

https://m.edsoo.ru
/00ae1d86

OKCI/IIIBI, TUAPOKCUABI U COJIN
xenesa (II) u sxenesza (I1I)

bubanoreka
[HOK

https://m.edsoo.ru
[/00ae35e6

O060061IEHE U
CUCTEMATH3ALUS 3HAHUNA

[IpaxkTuyeckas padora Ne 7.
Pemenue
SKCIEPUMEHTAJIbHBIX 33]1a4 110
TeMe «BaxkHeiie MeTauibl 1
UX COCIUHCHHUSI

bubanoreka
LHOK

https://m.edsoo.ru
/00ae3de8

Boruncnenus mo ypaBHEHUSIM
XMMHYECKHUX PEaKIUi, €CIn
OJIMH U3 PEarcHTOB J]aH B
M30BITKE WU COJIEPIKUT

bubmnoreka
HOK

https://m.edsoo.ru
/00ael1750
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npuMmecu. Brruncienus
MAacCOBOM JIOJIH BEIXOJa
MIPOJIyKTa Peakluu

O06o0061IEHE U
CUCTEMATU3ALMS 3HAHUNA

KonTtponbHas padora Ne4 no
TeMe « BaxxHeimme meTauibl 1
UX COEAVHEHU»

bubnmoreka

BemectBa n marepuainsl B

IIOBCEIHEBHON KU3HUA HOK

I https://m.edsoo.ru
/00ae3150
bubnmoreka

XUMHUYECKOE 3arpsA3HEHHUE [HOK

OKPY’KaIOIEeH cpebl https://m.edsoo.ru
/00ae4270
bubmmorexa

Ponp xvmMuu B pelieHun HOK

9KOJIOTUYECKUX MPoOIeM https://m.edsoo.ru
/00ae4270
bubanoreka

PesepBHslit ypok. O600611eHNE [IOK

Y CUCTEeMaTHU3aIus 3HaHUU https://m.edsoo.ru
/00ae0d0a
bubnnoreka

PesepBHbIil ypok. O000meHne LIOK

Y CUCTeMaTH3alus 3HaHU I https://m.edsoo.ru
/00adb33c

PesepBHbIil ypok. O000mIeHNE bubnnoreka
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W CHCTEMAaTHU3aI1s 3HAaHUH

I[TOK

https://m.edsoo.ru
/00ad9c¢cb2

OBIIEE KOJIMYECTBO
YACOBIIO ITPOI'PAMME

68
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HNPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUA

OCHOBHOMH

OBPA3OBATEJIBHOM MPOI'PAMMBI

HKJIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1

ITo Teme: ((HepBOHa‘laJ'IBHBIe XUMHNYCCKHEC ITOHATHA»

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHSATHII: aTOM, MOJIEKYJIa,
XUMUYECKUN JIEMEHT, MPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOIHAsT W HEOJHOPONHAs), BAJIEHTHOCTb, OTHOCUTEIIbHAS
aTOMHasi M MOJIEKYJIIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAasT Macca, MaccoBas A0S XMMHYECKOTO JJIEeMEHTa B
COCJIMHECHHH, MOJISIPHBIA 00BEM, XUMHYCCKAs peakuus,
KinaccupuKalus — peakiuil:  peakuMu  COCOUHEHMs,  peaKiuu
pa3NoXKEHUs, peaklUuy 3aMEIICHHs, PEakiuu OoO0MeHa, JK30- |
SHJOTEPMUYECKHE PEAKIIUHU, TEIIOBOM 3P (HEKT peakiuu, pacTBOp,

MaccoBas J10J1s1 BelecTBa (IPOLIEHTHAsI KOHIIEHTPAllKs) B PACTBOPE

1.2

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHUX MMOHATUN U

MPUMCEHATH OTU MMOHATHA IPHU ONIMCAHNU BEIIECCTB U UX npeBpameHI/Iﬁ

1.3

MCTIOJB30BAaTh XUMHUYECKYI0 CHMBOJIUKY JJISI COCTaBIICHHS (OpMyYI

BCIICCTB U ypaBHeHI/II;'I XUMHNYCCKHUX peaKuHﬁ

1.4

PpaCKpbIBATh CMBICJI 3aKOHOB COXpaHCHUA MacCcChlI BC€HICCTB,
MMOCTOSAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'O  Y4YCHHUA, 3aKOHa

ABoraapo

1.5

OIIPEACIATD BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

1.6

KJ'IaCCI/I(I)I/II_II/IpOBaTL XUMHUYCCKUC PCaKIUU (HO YuCly U COCTaBy

YYaCTBYIOIIUX B PEAKIIMH BEUIECTB, 110 TEIUIOBOMY 3()(DeKTy)

1.7

BBIYUCIIAT OTHOCUTEIBHYI0 MOJIEKYJSIPHYI0 M MOJISIPHYIO MAaccChl

BCIICCTB




1.8

BBIUUCIIATE MACCOBYIO HOOJIIO XUMHUYCECKOI'O0 3JIECMCHTA I10 (bOpMYJ'IC

COCIIMHCHMS,

1.9

BBIYUCIIATE MAaCCOBYIO JJOJIIO BEIICCTBA B paCTBOPEC

1.10

MNPUMCHATH CCTCCTBCHHOHAYYHBIC MCTO/JbI IMO3HAHUA — HaGHIOI[eHI/IC,

M3MEpEHNe, MOJICTUPOBAHUE, SKCIIEPUMEHT (PealIbHbIH U MBICIICHHBIN )

[To Teme: «Baxuerime npecTaBuTeNIn HEOPraHUIECKUX BEIIECTBY

2.1

PaCKpbIBATh CMBICI OCHOBHBIX XUMHWYCCKHUX TOHSTHH: OKCHJ, KHCJIOTA,

OCHOBAaHHCE, COJIb

22

OonpeacCIATh MPHUHAMJIC)KHOCTh BCIICCTB K OHpCI[eJ'IéHHOMy KJIaCcCy

COEAMHEHUH 1o (hopMynam

23

KJaccu(UIUpoBaTh HEOPraHMYECKUE BEIIECTBA

24

XapaKTCpPU30BaTh (OHI/ICLIBaTB) O6I.I.II/IC XHUMHYECKHE CBOMCTBA BCIICCTB
Pa3INYHBIX KJIaCCOB, IMOATBEPIKAAA OIIMCaHUuEC npuMepamMmu

MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUUYCCKUX peaKI_II/Iﬁ

25

IMPOrHO3UpOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX
Kau€CTBCHHOI'0 COCTaBa, BO3MOXHOCTHU MNPOTCKAHHUA XUMHUYCCKHUX

MIPEBPALICHUI B pa3JIMYHbIX YCIOBUSIX

2.6

ClIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYAOH H
nabopaTOpHBIM O0OpPYJOBAaHHEM, a TAKXKE TMpaBHJIaM OOpAIICHHS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUHUSMU TIO BBIMOTHEHUIO
Ha60paT0pHLIX XUMHUYCCKUX OINBITOB IO IMOJYUYCHUIO U CO6I/IpaHI/IIO
ra3o00pa3HbIX BeEIIeCTB (BOAOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOpOB € ONPEACNIEHHONM MacCOBOW JOJIEM PacTBOPEHHOTO
BEIIECTBA, MNIAHUPOBATH U MPOBOJUTH XUMHUECKHE SKCTIEPUMEHTHI T10
pacro3HaBaHUIO pPAacTBOPOB IIEJIOYEH M KHUCIOT C IOMOILBIO

WHIUKATOPOB (J1aKkMyc, peHoI(pTaIenH, METUIIOPAHXK B IPYTHE)

2.7

MIPOBOAMTDH PACUETHI IO YPABHEHUIO XUMHUYECKOM peaKIiu

I[To Tteme: «llepuonnueckuii 3axkoH u Ilepuoguueckas cucrema
xumuyeckux sneMmentoB JI. U. MenpaeneeBa. CTpoeHue aTOMOB.

Xumunueckas cBiI3b. OKUCIHTEILHO-BOCCTAHOBHUTCILHBIC peakuumn»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHSATUH: SIpO aroma,
JNEKTPOHHBIA CJIOW aTroma, aroMHas OpOWTamb, paguyc aroma,
XUMUYECKas CBsI3b, NOJISIPHAs M HENOJsIpHAs KOBAJEHTHAs CBS3b,

3JIEKTPOOTPULATENIBHOCTh, HWOHHAs CBS3b, HWOH, KATHOH, AHHOH,




CTCIICHb OKUCJICHUA

32

KJ'IaCCI/I(i)I/II_II/IPOBaTB XUMHNYCCKHEC JJICMCHTBI

33

OIMCHIBATh M XapaKTepHU30BaTh TaOiMuHy ¢Gopmy [lepnomudeckoit
CUCTEMBl XMMHYECKUX D3JIEMEHTOB: pa3iNdaTh MOHSITHS «TJIABHAsS
noarpynmna (Arpynma)y u «mobouyHas moarpynmna (brpymma)y,

«MaJIple» U «OOJIBIINEY TNEPUOAbI

34

packpeiBaTh cMbich [lepuommueckoro 3akona .M. Menneneesa:
J€MOHCTPUPOBATh MOHUMAHUE TIEPUOIUYECKON 3aBUCUMOCTH CBOMCTB

XUMHYCCKHUX 3JICMCHTOB OT HMX IIOJIOKCHUA B HepnonnquKoﬁ CHUCTEMC

3.5

COOTHOCUTh 00O3HAYeHHs, KOTOpPbIE HMEIOTCS B  TaOIuIle

«ITeproanueckas cucreMa xumuueckux snemeHToB [.1. MenneneeBa»
C YHCIIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XHWMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsn sApa, oOIIee YHCIO 3JIEKTPOHOB M

pacnpeaciaCHuC UXx 1o 3JICKTPOHHBIM CJ'IOSIM)

3.6

onpeAC/AThL CTCIICHb OKHUCIICHUA 3JICMCHTOB B 6I/IHapHBIX COCANMHCHUAX

3.7

OIIpCACIIATL BU XHUMHYECKOH CBS3H (KOBaJ'IeHTHaH u I/IOHHaﬂ) B

HCOPraHNYCCKUX COCANHCHUAX

2)KJIACC

Kon
NpPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeILHOM NMPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1

ITo Teme: «BemecTBo U XUMHYECKAS] pEAKIUSDY

1.1

PacKpbIBaTh CMBICII OCHOBHBIX XHMHMYECKHX IIOHATHUH: pAacTBOp,
3JEKTPOJIUTHI, HEANEKTPOJUTHI, AJIEKTPOJIUTUYECKAs AUCCOLMALIMS,
peaknuu MOHHOTO OOMEHa, KaTalnu3aTop, XUMHYECKOE PABHOBECHE,
oOpatumbIe u HEoOpaTHUMBbIe peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIC peakuuu, OKHCIIUTEND,
BOCCTAHOBUTEJb, OKHUCIEHHME W BOCCTAHOBJIEHHWE, aJUIOTPOIMS,
aMmpOTepHOCTh,  XWMHUYECKas  CBs3b  (KOBAJICHTHAs, HWOHHA,
MeTaJInueckas), KpHUCTaJUIMYecKas pemeTKa, CIJIaBbl, CKOPOCTh

XUMHUYECKON peaKun

1.2

HIUTIOCTPUPOBATH B3aUMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATHHA H




HOPUMCHATD 3THU MOHATHA IIPpHU OIMMCAHKUH BCIICCTB U UX npeBpameHI/Iﬁ

1.3

COCTABJIATh YPABHEHUS 3JEKTPOJIUTUYECKON TUCCOLMALUU KHUCIIOT,
LIEJI0YEN M COJIEH, TOJHBIE M COKPAIIEHHBIE YPaBHEHHUS DPEAKLUI

HOHHOIro 0OMeHa

1.4

PaCKpbIBaTh CYHIHOCTb OKHUCIIUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MOCPENICTBOM COCTABIICHHS JJIEKTPOHHOTO OaaHca STHUX peakui

L.5

IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIIUU

Ilo Temam: «HemeTaruibl U UX COeMUHEHUA» U «MeTaiibl U HUX

COCAUHCHU A

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CTICHU(PHIECKUE XUMUIECKIE
CBOMCTBA IPOCTBIX U CIJIOXKHBIX BELIECTB, MOATBEPXKAAs OIMCaHUE
IIpUMEpaMyu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX

XUMHNYCCKHUX peaKI_II/Iﬁ

22

COCTAaBJIAATh YPAaBHCHUA peaKHHﬁ, MOATBCPIKAAOIHNX CYIISCCTBOBAHUC

TCHETHYSCKOM CBI3HU MCXKY BCUICCTBAMU PA3JIMYHBIX KJIACCOB

23

IMPOrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCUMOCTU OT UX CTPOCHU,
BO3MOXXHOCTH IMPOTCKaHUA XUMHUYCCKUX npeBpameHHfI B pas3IMYHbIX

YCIIOBHSIX

24

cJIea0oBaThb IpaBujiaM I10JIb30BaHU XUMHYECKOHU HOCYI[Oﬁ u
abopaTOpHBIM 00OPYJOBAaHHEM, a TAKXKE IMpaBHJIaM OOpaIIeHHs C
BCIICCTBAMHU B COOTBCTCTBUHU C HWHCTPYKOUAMU 110 BBIIIOJIHCHUIO
J'Ia60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IOJYYCHUIO U c061/1paHmo

F3.3006pa3HBIX BCIICCTB (aMMI/IaKa " YIIICKUCJIOIro 1“2133)

2.5

MPOBOAMTh PEAKIMH, IMOATBEPIKIAIONINE KAYSCTBCHHBIH COCTaB
pPa3IMYHBIX BEIIECTB: pPACIO3HABATH OMBITHBIM MYTEM XJIOPHU-,
Opomuna, wuoaun, KkapOonart, ¢ocdar, cunmkar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHWSI, HOHBI HM3YYCHHBIX METAJUIOB,

MNPUCYTCTBYIOIIKUEC B BOJAHBIX pACTBOpPAX HCOPIraHNUYCCKUX BCILICCTB

[To Teme: «XuMuUs 1 OKpy>Karomias cpeaar

3.1

pacKpbIBaTh CMBICT OCHOBHBIX XuMHuueckux nousatuii: [1JIK BemecTsa;

KOPPO3Hs METAJUIOB
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MPUMEHSITh OCHOBHBIC OIEPAIMU MBICIUTEIBHON IESITEIBbHOCTH —
aHaJ M3 W CHHTE3, CpaBHEHHWE, O0OOIICHHE, CHUCTEMATHU3AIHIO,

BBISABJICHUEC IIPUYHUHHO-CICACTBCHHBIX CBsI3eH — JJIs HU3Yy4YCHUS CBOMCTB




BCIICCTB U XHMHYCCKUX peaKHHﬁ; C€CTCCTBCHHOHAYYHBIC MCTO/bI
IIO3HAHUSA — Ha6J'IIOIleHI/I€, HU3MCPCHUC, MOACIIMPOBAHUC, SKCIICPUMCHT

(peanbHBIN 1 MBICTICHHBIH)




MHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3JIeMEeHT COTePKAHUS

1

HepBOHa‘-IaJ'H)HI)Ie XUMHNYCCKUC ITOHATHUA

1.1

[Ipenmet xumun. Posib XuMHM B )KU3HU YEJIOBEKA. XUMUA B CUCTEME HayK. Tena

u BemecTBa. du3ndeckre cBOMCTBA BCIIICCTB. AFpCFaTHOG COCTOsIHHEC B€IICCTB

1.2

TTonsarre o MeTomax mo3HaHusd B XuMuH. Yucrtele BemecTsa U cMecu. CriocoObl

pazzeneHust cMecei

1.3

ATtoMBI W MOJICKYIJIbI. Xumpdeckre dJaeMeHTbl. CHMBONIBI  XHMMHUYECKUX

as1eMeHTOB. [IpocTble 1 crokHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUYEHHE

1.4

Xumnueckas Gopmyina. BaleHTHOCT, aTOMOB XMMHUYECKHUX HJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocuTenbHass ~ aTOMHas — Macca.
OTtHOocHTeNbHAsA MOJIEKYJIIPHAs Macca. MaccoBast 1011 XUMUYECKOT0 2IEMEHTa

B COCIMHCHHNU

1.5

KomnuectBo BemectBa. Mosib. MossspHas macca. B3auMocCBsI3b KOJIMUECTBa,
Macchl M YHcia CTPYKTYPHBIX €IMHUI] BemiecTBa. Pacuérsl mo ¢opmynam

XHUMHUYCCKUX COGI[I/IHGHI/Iﬁ

1.6

dusnueckue U XUMHUYECKUE ABICHMS. XMMUYECKas peakuus U e€ MPU3HAKHU.
3aKOH COXpaHEeHHUsI MacChl BEUIeCTB. XuMHueckue ypaBHeHnus. Kimaccudukarms

XUMUYECKHUX PEaKIuil (COeTMHEHUS, PAa3JIOKEHHUS, 3aMEeIIIeHHUsI, 00MEHa)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY/I0H, C MpaBujIaMu
pabotel B naboparopun u mnpuéMamu oOpamieHuss ¢ J1a0opaTOpHBIM
obopyoBaHHEeM, HW3yYE€HHE U OINUCAaHHWE (PU3NYECKHX CBOWCTB 0O0Opa3IioB
HEOpPraHMYECKUX BEUIECTB, HabM0eHIe GU3NYECKUX (TIaBJICHHE BOCKA, TAsTHHE
JbJa, pacTHUpaHWE caxapa B CTYNKe, KHUICHHE M KOHACHCAIUS BOJbI) U
XUMHUYECKUX  (TOpeHHe CBeuYd, [MpOKaTMBaHWE MEIHOW  IMPOBOJIOKH,
B3aUMOJICHICTBME MeJla C KHCJIOTOM) SIBIGHWW, HAOMIOEHHEe W OIUCaHue
MPU3HAKOB MPOTEKAHMS XUMUYECKHX peakiui (pas3joKeHue caxapa,
B3aUMOJICHCTBHE CEPHOU KHCIIOTHI C XJIOPHIOM Oapusi, pa3ioKeHHe THAPOKCH 1A
meau(Il) mpu HarpeBanum, B3anMoeicTBre xenesa ¢ pactsopom conu meau(1l),
M3y4YeHHe CIIOCOOO0B Pa3ACICHHs CMeCeH (C TOMOIIBI0 MarHuTa, (GUILTPOBAHHE,

BbIIIApUBAHUC, JUCTUIIIALINA, XpOMaTOFpa(l)I/I}I), IOpOBCACHUC OYHUCTKHU




MOBAPEHHOM COJIM, HAOIIOICHUE U OMKMCAaHUE PE3YJIbTaTOB MPOBEICHUS OIbITA,
WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAaCChl, CO3JAHUE MOJENICH MOJIEKYJ

(1IapocTep:KHEBBIX)

Baxwueiiine npeaACTaBUTCIN HCOPIraHNYCCKNX BCIICCTB

2.1

Boznyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — sneMeHT M IpocToe
BemecTBo. HaxoxkeHue Kuciopona B MpUpoje, HU3NYECKHe W XUMHUYECKHE
cBoiicTBa (peakuuu ropenus). Okcuzapl. IIpumenenue kuciaopona. CrnocoObl
MOJIy4€HHUsI KHCIIopo/a B jaboparopuu M IpoMblluieHHOCTH. Kpyroopor

Kucnopoja B npupoze. O30H — amioTpornHas MoguduKalus KUciopoa
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TennoBoii 3 PeKT XMMUIECKON peaKkIuy, TEPMOXUMUYECKHUE YPAaBHEHUS, IK30-
U OHAOTCPMHUYCCKUC PCAKIUU. Tommnmuso: YTroJjib U MCTAH. 3anH3HeHI/IC BO3ayXxa,

YCUJICHHE IMapHUKOBOTO d(hdekTa, pazpyiieHne 030HOBOTO CII0s
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Bognopon — anemeHT u npocroe BeniectBo. Haxoxxaenue Bogopoaa B Ipupoe,
¢u3nyeckue U XMMHUYECKHE CBOWCTBA, NMPUMEHEHHUE, CIOCOOBI MOIyYCHUS.

KucioTe! u comn
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Mounsipabiit 00BEM razoB. PacuéThl Mo XMMHUYECKUM YpaBHEHHSIM

2.5

®dusnyeckue cBorcTBa BoJibl. Boaa kak pactBopuresb. PactBopsl. HackieHHbIe
Y HEHACBILLIEHHbIE PacTBOPBI. PacTBOpUMOCTH BeliecTB B Boje. MaccoBas 10ms
BeIIeCTBA B pacTBope. XUMHUYECKHE CBoWcTBa BOJbl. OcHoBanus. Poib
pacTBOpPOB B MPUPOJE M B KM3HU uejoBeka. KpyroBopoT BOJbI B MHpUPOJIE.

3arpsizHeHue NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOTHBIX BOJ

2.6

Knaccudpukanus Heopranmueckux coeauHeHuid. Oxcuabl. Kitaccupukamnms
OKCHJIOB: cojeoOpasyromue (OCHOBHBIE, KHUCIOTHbIE, amQoTepHble) U
HecosieoOpa3ytomue. Homenknatypa okcuaoB. dusnueckue M XUMHUYECKHE

CBOMCTBaA OKCHIOB. HonyquHe OKCHAO0B

2.7

OcHoBanus. Knaccudukanuss ocHOBaHWM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBanuil. dusndyeckue U XMMUYECKHUE CBOMCTBA

ocHoBanuil. [lonyyenrne ocHoBaHUI

2.8

Kucnorel. Knmaccudukanust xkucinor. Homenknarypa kucior. dusndeckue u
XAMUYECKHE CBOMCTBAa KHUCHOT. Psim aktuBHOcTH MetayuioB H.H. bekerora.

[Tonyuenue kucnor
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Comu. Homenknatypa coieil. @Ou3nUecKue W XUMHUYECKHE CBOWCTBA COJICH.

[Tonyuenue conen

2.10

I'eneTnueckas cBs3b MCXKAY KiIaCCaMHU HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ




2.11

XVUMUYECKUN  SKCIEPUMEHT: KadeCTBEHHOE OIPEAEICHUE  COACpkKaHUs
KHCIIOpO/la B BO3/yXe, IMOJydeHHE, COOMpaHHEe, paclioO3HAaBaHUE U HU3YUYCHHE
CBOWCTB KHCJIOPOJA, HAOII0A€HHE B3aUMOJICHCTBUS BEUIECTB C KMCIOPOIOM U
yCIIOBUSI BOZHUKHOBEHUS U NpEKpallleHus: TopeHust (Ioxapa), 03HaKOMIIEHHUE C
o0Opa3llaMu OKCHJOB U OIMCaHME HUX CBOICTB, NOJy4YeHHE, COOMpaHUE,
pacno3HaBaHME M H3Y4Y€HHE CBOWCTB BOAOpOJa (TOpeHue), B3auMOJIEHCTBUE
BoJlopoJia ¢ okcuzoM Meau(Il) (Bo3MOKHO MCIONB30BaHUE BUEOMATEPHAIIOB),
HaOmoileHne 00pa3loB  BELIECTB KOJMYECTBOM | MOJb, HCClIeIOBaHUE
0COOEHHOCTEM pacTBOpEHUs] BELIECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJICMCTBUE BOJAbI C MeTaulaMH (HAaTpUEM U KaJbI[HEM)
(BO3MOXKHO HCHOJb30BAaHUE BUJCOMATEPHAIIOB), OIPEAEICHUE PACTBOPOB
KUCJIOT M IIeJIoYedl C MOMOUIbI0 HMHIUKAaTOPOB, HCCIeloBaHHE OOpa3loB
HEOPraHUYECKUX BEIIECTB pA3JIMYHbIX KJIACCOB, HAOIIOJCHHE W3MEHEHUS
OKpPAacCKM HHJUKAaTOpPOB B pacTBOpax KHCIOT W INEJIOYEH, HU3ydCHHE
B3aumozeiicteust okcuaa Meau(Il) ¢ pacTBopom cepHON KHUCIIOTBI, KUCIOT C
MeTaJllaMH, PeaKIIMi HEUTpaJIN3alliH, [T0JIy4eHUE HEPACTBOPUMBIX OCHOBaHU,
BBITECHEHHUE OJHOI0 MeTaula JApPYyrMM M3 pacTBOpa COJIM, pELICHUE
JKCIIEPUMEHTAIBHBIX 3aJa4 N0 TeMe «BakHeWIne KiacChl HEOPraHMYECKHX

COEIUHEHUIN

IIepnonnueckuit 3akoH u Ilepuonnueckas cucTeMa XMUMUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aTOMOB. XUMHUYECKasi CBSI3b. OKUCIUTEIIBHO-

BOCCTAaHOBUTCJIbHBIC PCAKITNU

3.1

[lepBbie ONBITKY KJIACCU(UKAIIMKA XUMHUECKHX 37eMeHTOB. [loHsATHE 0 rpymmax
CXOJIHBIX 3JIEMEHTOB (ILEJIOYHbIE U LIEIOYHO3EMEIbHbIC METAJlIbl, FaJIOreHBbl,
WHEepPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT am(oTepHbIe OKCHABI U

THUAPOKCUIBI
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[Tepronuueckuii 3akoH. [lepuoandeckas cucrema XMMU4YeCKUX 3y1emMeHToB . 1.
MenneneeBa. Koporkonepuoanas u AnuHHonepuogHast popmsl [lepuoandeckoit
cucteMbl xumuyeckux siaeMeHToB J[.M. Menneneesa. Ileproasl m rpymnmsl.
@U3MYECKUI CMBICI IOPAJKOBOIO HOMEpPA, HOMEpPOB IIEpUOAA U TPYIIIbI

QJICMCHTA

3.3

Crpoenune aromoB. CocTtaB aToMHbIX sifep. M3otonbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aTOMOB TMepBbIX 20 XHMHYECKHMX 3JIEMEHTOB

[Tepnonnueckoii cucrems! [I.11. MenneneeBa. XapakTepuCTUKa XMMHYECKOIO




3JIEMEHTA MO ero nojioxenuto B [lepuoanueckont cucreme JI.11. Menneneena

3.4

3aKOHOMEPHOCTM M3MEHEHHUs paauyca aTOMOB XHUMHUYECKHX SJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynnaM M MEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoit cUCTEMBbI XMMUYECKUX
3JIEMEHTOB ISl pa3BUTUs Hayku U npaktuku. .M. MenneneeB — yd€Hblid U

I'paXIaHUH

3.5

Xumuueckass cBsi3b. KoBaneHTHass (MOJdsipHass M HEMOJISIpHAsl)  CBS3b.

GHGKTpOOTpI/ILIaTCHLHOCTB XUMHUYECKHNX d1eMeHTOB. MoHHas CBA3b

3.6

Crenenp okuciacHuI. OKUCIUTEIFHOBOCCTAHOBUTEIHHEIC pCaKknuu. Hpoueccm

OKHCJICHMS U BOCCTAHOBJICHHA. OKUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4eHHE O00pa3lloB BELIECTB METAIJIOB MU
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUAA LUHKA C PAacTBOPAMU KHUCJIOT U
LIEJI0Y€EH, MPOBEJCHUE OINBITOB, WLIIOCTPUPYIOLUIUX MPUMEPBI OKUCIUTEIBHO-

BOCCTAHOBUTCIBbHBIX peaKI_[I/Iﬁ (ropeHHe, p€aKIuu Pa3jIoKCHUA, COCI[I/IHGHI/IH)

9 KVIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

BenectBo 1 xumnueckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. [lepuognyeckas cucrema XuMu4eckux smemeHToB .M.
MenneneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHU CBOMCTB
XUMHYECKUX DJIEMEHTOB NEPBBIX TPEX MEPHOJOB, KaJIMs, KaldblUUs W MX
COCMHEHHUI B COOTBETCTBHM C IIOJOKEHUEM 3JIEMEHTOB B llepuoanueckoit

CUCTEMC U CTPOCHHUEM HUX aTOMOB

1.2

CrpoeHue BellecTBa: BHJbl XMMHMUYECKON CBA3M. THUNBI KpHUCTaNIMYECKUX
pEelETOK, 3aBUCUMOCTb CBOWCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKOU PEIIETKU
U BHUJIa XuMudeckoi cBs3u. Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX
BEIIECTB (MEXIyHapoJHas W TpUBHaJbHas). XMMUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIMXCSA K Ppa3IMYHBIM KJaccaM HEOPraHUYECKUX COEAVHECHHH,

ICHCTUYCCKAA CBA3b HCOPTaHUYCCKHUX BCIICCTB

1.3

Krnaccudukarust XuMu4eckux peakiuii Mo pa3ndHbIM NpU3HaKaM (10 YHCITy U
COCTaBy YyYacCTBYIOUIMX B PEAKIWU BEIIECTB, MO TEIJIOBOMY J(QeKTy, 1o
M3MEHEHHIO CTENICHEH OKHMCICHUS XUMHUECKHUX JIEMEHTOB, [0 00PaTUMOCTH, IO

y4acTHUIO  Karajau3aTopa). OK30- U DHIOTEPMUYECKHE  pEeaKluH,




TCPMOXUMHUUYCCKUEC YPABHCHUS. ITonsTue o CKOpPOCTH XUMHUYECKOH pCaKku

1.4

ITonste 00 O6paTI/IMBIX nu HCO6paTI/IMLIX XUMHUYCCKHUX PCAKIUAX. ITonstue o
TFOMOT'CHHBIX U I'€TCPOrCHHbLIX PCaKIUAX. IlousiTHE O XUMHUYECKOM PaBHOBCCHHU.
dDaKTopH, BJIMAIOOIUEC Ha CKOPOCTb XAMHUYECKOU p€akKiuyu MW II0JOXKCHUC

XUMHNYECKOI'O paBHOBECHU A

1.5

OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHBIC peaxkuuu, 3JIEKTPOHHBIN Oananc
OKHCJIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBieHue  ypaBHEHUU
OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKUUA C MCIOJb30BAaHUEM METOJIA

SJICKTPOHHOI'O Oananca

1.6

Teopust 2JIEKTPONIUTUYECKOW AUCCOLUALIMHU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MeXaHU3M JUCCOLMALUHU BELIECTB C PA3JUYHBIMU BUIAAMU
XxuMHuueckoi cBs3u. Crenenp auccouuanui. CUIbHBIE U cadble 3JEKTPOIUTHI.
Peakiiun MOHHOTO OOMEHa. YCJOBUS NPOTEKAHUS PEaKUUii MOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHBIE WOHHBIE ypaBHEHHS peakuuid. CBOWCTBAa KHUCIOT,
OCHOBAaHMH U COJeH B CBeTEe MPEACTaBICHUA 00 3JIEKTPOTUTUIECKOM

nucconuranuu. KauecTBeHHbIe peakuy Ha MOHBI. [loHsiTHE O rHapoIM3e coneit

1.7

XUMHUYECKUN SKCIIEPUMEHT: O3HAKOMIIEHHE C MOJEISIMH KPUCTAILIMUYECKHUX
peIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB M HeMeTauloB (rpadura u
asMasa), CJIO’KHBIX BELIECTB (XJIOpUAa HATpUs); MCCIEIOBAHME 3aBUCHMOCTH
CKOPOCTHM XUMHUYECKOM peakuuu OT BO3ACUCTBUS pa3iIM4yHBIX (DAKTOpOB;
UCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEILIECTB,  Ipolecca
JUCCOLMALMK  KUCJIOT, Iwiefoyel M cosell  (BO3MOXKHO — MCIIOJIb30BaHME
BUJICOMATEPHAJIOB); TMPOBEACHHUE ONbBITOB, WUIIOCTPUPYIOLIUX IPU3HAKU
NPOTEKaHUs peakluil HOHHOro oOMeHa (00pa3oBaHUe Ocajika, BbICIEHUE Ia3a,
0o0pa3oBaHKE BOJbI); OIBITOB, HJUTIOCTPUPYIOUINX MPUMEPHl OKUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peakluil (TOpeHHe, Peakuu pPa3lIoKeHUs, COCIUHEHUs);
pacrno3HaBaHHE HEOPraHUYECKUX BEIECTB C MMOMOUIbI0 KAaU€CTBEHHBIX PEaKLUI

Ha MOHBI; pCIICHUC OKCIICPUMCHTAJIbHBIX 3aaa4

Hemeranns 1 ux COCIHMHCHUA

2.1

OObmass xapakTtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHbIe cTeneH okucieHus. CTpoeHue u Gu3nuecKrue CBOMNCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHUE CBOWCTBA Ha TMpUMEpe XJopa
(B3auMoJIelicTBHE C MeETaulaMH, HEMETaJUlaMM, IIejJo4yaMu). XJIOPOBOIOPOI.
ConsgHas KUCIIOTa, XUMHUYECKHE CBOMCTBA, MOJIydyeHUEe, TpUMeHeHue. JlelicTBue

XJIOpa U XJIOPOBOAOPOJa HA OPTaHU3M 4YeJoBeKa. BaxHeline XJIOpUIbl U UX




HaxO0XJCHUE B MPUPOJIC

2.2

Obmas xapakrtepuctuka 31meMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTeneHn okucieHus. CtpoeHue u (pu3nueckKue cBoOMcTBa
MPOCTBIX BEHIECTB — KHUCIOPOAAa M Cephbl. AJUIOTPOMHBIE MOAUDUKAIIH
KHCJIOpOJia U cephl. XUMHUYECKHE CBOWcTBa cepbl. CepoBOAOPO, CTPOCHHE,
busznyeckue M XUMHUYECKHME CBOMCTBA. OKCHIBI CEpbl KaK IMPEACTaBUTEIH
KHCJIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTAa, (1)I/I3I/I‘-I€CKI/IC N XAMHYECKHE CBOMCTBa
(obmue Kak mpeAcTaBUTENS Kjacca KHCIOT U creruduieckue). XuMUYeCcKue
peaKiyy, JeKalue B OCHOBE MPOMBIINLICHHOTO Croco0a IMOydeHHs! CepHOU
kucnothl. [lpumenenue. Conu cepHOW KHUCIOTHI, KaueCTBEHHas peakius Ha
cyne(ar-uoH. HaxoxaeHnue cepsl U €€ COCIMHEHUH B MPUPOJE. XUMHUYECKOES
3arpsi3HEHUE OKpY)KaloIIed cpeabl COeIUHEHUSMU cepbl (KUCIOTHBIE MO0XKIH,

3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS
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OOmast xapaktepucTuka 3yeMeHTOB VA-rpynmbl. OcoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHBIE CTEIIEHU OKUCIIEHUA. A30T, paCIpOCTPaHEHHUE B IPUPOJIE,
¢usnueckre U XuMU4eckue coiictea. Kpyrosopor a3ora B npupojae. AMMUaKk,
ero (u3MYecKue M XMMHUYECKHE CBOMCTBa, MoiydeHHe M npumeHenue. Conu
AMMOHMUA, UX (I)I/IBI/I‘IGCKI/IG U XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHHUC. KauecTBeHHas
peakiys Ha MOHBI aMMOHUs. A30THasl KUCJIOTa, €€ MOoJy4yeHue, Gu3ndeckue u
XMMUYECKHe CBOMCTBa (0OlIMe Kak TMpeacTaBUTENsl Kjacca KHCIOT U
cneuuguyeckue). Mcrnonp3oBaHue HUTPATOB M COJEH aMMOHHSA B KadyecTBe
MHUHEpAJIBHBIX YJ0OpeHuil. XUMHUECKOe 3arps3HeHHE OKpYKAIOIIeH Cpesl
COEAMHEHUSMM a30Ta (KUCIIOTHBIE NOXKIH, 3arpsi3HEHHE BO31yXa, IOYBBI U

BOJIOEMOB)
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®ocdop, amnorponHsie Mogudukanuu Gocdopa, puU3NUECKUe U XUMHUUECKUE
ceoiictBa. Oxcupg docdhopa(V) u dochopnas kucnora, Gusndeckue u
XMMHYECKHEe CBOiicTBa, monmyuyeHue. Vcnomnp3zoBanue (ocdaroB B KauecTBe

MUHEPAIBHBIX YA00peHHit

2.5

Obmas xapakrtepuctuka 3yeMeHToB [VA-rpynmbel. OcoO€HHOCTH CTPOEHHMS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUSA. YIJEepol, aJJIOTPOIIHBIE
Moau(uKaK, pacnpocTpaHEHHE B MpUpoae, (U3HUECKHEe U XUMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosoport yraepona B npupoze. Okcubl yriepoza, ux
¢usznyeckue M XHUMUYECKUE CBOICTBa, JAEWCTBUE HA >KUBbIE OpPraHU3MBI,
MOJyYeHHE U NPUMEHEHHE. DKOJOTHUECKUE MPOOIeMbl, CBI3aHHBIE C OKCHJIOM

yriepona(lV); rumore3a ri00ambHOTO TOTEIUICHUS KIWMAaTa; MapHUKOBBIN




B(I)(beKT. YronpHas KUCI0TA U €€ COJIM, UX (I)I/I3I/I‘{eCKI/Ie U XUMHUYCCKHUC CBOP'ICTBa,
MMOJIYYCHHUE W HPHUMCHCHHUC. KadgecTtBenHnas p€aknuda Ha Kap6OHaT-I/IOHI)I.
Hcnonws3oBaHue Kap6OHaTOB B 6LITy, MCIUIUHEC, TPOMBIIIJIICHHOCTHU U CCIILCKOM

X035 CTBE

2.6

[lepBoHayasbHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KaK O COEIMHEHUSX
yriaepoaa (MeTaH, 3TaH, ATHUJIEH, AalleTWIEH, 3TaHOJ, TJMLEPHH, YKCyCHas
kucinora). x cocraB u xumuueckoe crtpoeHue. Ilonstue o Ouonormuecku
Ba)XXKHBIX BEILIECTBAX: KUPaX, OeIKax, yriaeBoJax — U UX pOJIU B XKU3HU YeIOBeKa.

MaTepI/IaJIBHOG CANHCTBO OPraHUYCCKHUX U HCOPTaHNYCCKUX COGIII/IHGHI/Iﬁ

2.7

Kpemuuii, ero ¢pusnyeckue u XMMUYECKUE CBOMCTBA, MOTYYCHUE U IPUMECHEHHE.
Coenunenuss kpemHuss B mnpupone. OOmme mnpencraBieHuss o0 OKcHIe
kpemuusA(IV) u kpemuueBoil kucinore. CUIMKAThI, UX UCIOJIb30BAHUE B OBITY,
MEIUIMHE, TPOMBIIIICHHOCTH. BakHelIine CTpOWTENIbHBIE MaTepHabl:
KepaMuKa, CTEKJIO, IIEMEHT, OeTOH, ene300eToH. [Ipobrembl GezomacHOro

HCII0JIb30BAHHUA CTPOUTCIBHBIX MaTCPUAJIOB B HOBCG,I[HCBHOﬁ KU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: H3y4YeHHE OOpa3l0B HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJICHUE KAYECTBEHHBIX PEAKIHUI Ha XJIOpUI-
MOHBl W HaOJIOJIeHWEe MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nueckre 1 XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € 0Opa3laMu XJIOpPHUIOB
(raJloreHUI0B); O3HAaKOMJIEHHE C oOpa3namMu cepbl U €€ COCITUHEHUSIMHU
(BO3MOXHO HCIIOJIb30BAaHWE BHUICOMATEPUATIOB); HAOIIOIEHHWE TIpolecca
oOyIJIMBaHUs caxapa MoJ ACUCTBHEM KOHLEHTPHUPOBAHHOM CEPHOM KHUCIIOTBHI;
M3y4YeHHE XUMHUYECKUX CBOMCTB pa30aBiICHHON CEpHOWM KUCIOTHI, IPOBEICHHE
KayeCTBEHHOW peakuuud Ha Ccyiab(par-uoH M HAOIIOACHHWE MpHu3HaKa e¢
MIPOTEKaHHUsI; O3HAKOMJIEHHE ¢ (PU3UUYECKUMH CBOMCTBaMH a30Ta, pochopa u ux
COCAMHEHU (BO3MOXHO HCIIOJIb30BaHUE BHJEOMATEpHANIOB), 0OOpa3LaMu
a30THBIX U (OCHOPHBIX YAOOpPEHUH; TOIyYeHUE, COOMpaHne, pacllO3HABAHNUE U
M3yYyeHHE CBOMCTB aMMMaKa; IMPOBEJCHHWE KAuyeCTBEHHBIX pPEAaKLUUH Ha HOH
aMMOHHMA U  ¢ocdar-uOH W U3yYEHHWE TPU3HAKOB HUX IPOTEKaHWUS,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MEIbI0 (BO3MOKHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB); HM3yUYE€HHE MOJEIeH KpHUCTAUIMYECKUX
pewméTok anMasa, rpadura, GyiiepeHa; 03HaKOMJIEHHE ¢ POLIECCOM aACOpOIMU
pPacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTHUBOTa3a;

IMOJYYCHHUC, CO6I/IpaHI/Ie, paciio3HaBaHC U U3YUYCHUC CBOMCTB YIJICKUCIIOTO Ia3a;




MMPOBCACHUC KAYCCTBCHHBIX peaKI_II/Iﬁ Ha Kap6OHaT- " CUJIIMKAT-UOHBI U U3YUYCHHUC
IMPU3HAKOB HUX TMPOTCKaHHUA; O3HAKOMIICHHC C Hponymmeﬁ CHJIMKATHOU
MPOMBIINIJICHHOCTH; PCIICHUEC SKCIICPUMCHTAJIBHBIX 3a1a4 I10 TEMC «Baxneime

HEMCTAJJIBI U UX COCTUHCHUS)

Mertamisl 1 Ux COCOUHCHUA

3.1

OO0mas xapaKTepUCTHKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUH UX
nonoxxkenuss B llepumoamueckoid cucreme xuMuueckux anemeHtoB J[.U.
MenneneeBa u ctpoeHus atoMoB. CTpoeHre MeTaJioB. MeTainyeckast CBsi3b U
MeTaJUTMYecKasi KpUCTaUIMUecKash pemérka. DICKTPOXUMUUYECKHH  psif

HaIpsHKEHUN METAIIIIOB
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dusnueckue 1 XUMUYECKHE CBOMCTBAa MeTaysioB. OOIIMe crocoObl MOTy4YeHus
MeTaisioB. [IoHsITHE 0 KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThHI UX OT
koppo3uu. CriaBsl (CTajb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U POMBIIIJICHHOCTH
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[llenounsle MeTayuibl: nonoxeHue B llepuonnyeckoil cucTeMe XUMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; CTpoeHHE MX aTOMOB; HaX0XXJIE€HUE B IPUPOJE.
dusnyeckre 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIbI U
TMIPOKCUABI HaTpus M Kanus. [IpuMeHeHHe IIEeTOYHBIX METaUIOB M HX

COEIMHEHUN
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[IlenoyHoO3eMeNIbHBIE  METaIbl MarHuii W KajdblIMA:  TOJIOKEHHUE B
[Tepuonnueckoit cucreme xumuueckux sneMentoB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaXOXJAeHHE B npupoje. Puznueckue U XUMHUYECKHUE CBOMCTBA
MarHusi U Kajblus. BakHeimme coenuHEeHHs Kaiablins (OKCHI, THAPOKCH,

conn). JKEcTKoCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHS

3.5

AmomMunmii: nonoxxkenue B [leproanueckoi cucreMe XuMu4eckux 3iaemenTon ..
MenpeneeBa; CTpOEHHE aTOMa; HAaXOXKICHHE B mpupoje. Du3UYECKHe U
XUMHUYECKHE CBOMCTBA aTFOMUHUS. AMOTEpHBIC CBOMCTBA OKCUAA M TUAPOKCHIA

AJITFOMUHUA

3.6

Kene3o: nonoxenue B llepuoanueckoi cucreme XumMuyeckux snemeHTon .M.
MenpeneeBa; CTpOCHHE aroMa; HaxOXJACHHE B mpupojae. Dusnueckue Hu
XUMUYECKHUE CBOMCTBA >kene3a. OKcuibl, ruapokcunasl u conu sxenesa(ll) u

xene3a(lll), ux coctaB, CBOMCTBA U MOTYUYCHHE

3.7

XUMHUUECKUH 3KCIIEPUMEHT: 03HAaKOMJICHHE ¢ 00pa3liaMi METaJIJIOB U CILIABOB,
X (pU3MYECKUMH CBOMCTBAMHU; HM3YYEHHE DPE3YJIbTATOB KOPPO3UH METAIUIOB

(BOSMO}KHO HCIIOJIb30BaHHUE BI/II[eOMaTCpI/IaJ'IOB), 0CO0EHHOCTEN BSaHMOHeﬁCTBHH




OKCHJa Kalmplusi MW HAaTpUs C BOJOW (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); MCCIIEIOBAHNE CBOMCTB KECTKON BOBI; TPOIIECCa TOPCHUS
’Kele3a B KUCIOpo/ie (BO3MOXHO HCIIOIb30BaHIE BUICOMATEPHUATIOB); IPU3HAKOB
MPOTEKAHUST KAYSCTBCHHBIX PEAKIUi Ha WMOHBI (MarHws, KajbIUs, aTIOMUHUS,
nuHkKa, xenesa(ll) u sxxenesa(Ill), menu(1l); HaGrOACHME U OMEICAHKE TTPOIIECCOB
OKpalIMBaHUs ITUTAMEHW WOHAMH HATpHUs, Kajausd W KaJdbIus (BO3MOXHO
UCIIONIb30BaHNE BHUEOMATEpHANIOB); HCCIeA0BaHUE aM(OTEpHBIX CBOICTB
THJIPOKCHJIa ATFOMHHUS W THUAPOKCHIA IWHKA, PEIICHUE SKCIIEPHUMEHTATLHBIX

3ajJa4 1o tTeMe «BaxxHenne MeTamibl U UX COSANMHECHUS

XuMUS ¥ OKpY’Karolas cpena

4.1

Hosrie MaTCpHrajibl U TCXHOJIOTHH. BGH_[CCTBa h MaTcpualibl B HOBCGﬂHCBHOﬁ
J)KHU3HH YelIOBeKa. XUMHS U 310pPOBLE. be3omacHoe HCIIOIB30BaHNUE BEIICCTB U
XHUMHUYCCKUX peaKuHﬁ B 6I>ITy. HepBaﬂ nmoMompb Ipu XUMHYCCKUX OXKOrax H

OTpaBJICHUSAX
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OCHOBBI SKOJIOTUYECKON TPaMOTHOCTH. XUMUYECKOE 3arpsi3HEHUE OKpYKarolen
cpenbl TIJIK. Ponb xumMuu B pemieHu# dKojorudeckux mpoodiem. [Ipupomnsie
WUCTOYHUKU YTIEBOIOPOAOB (yroyib, MPHUPOAHBIA Ta3, He(Th), MPOAYKTHl UX

nepepaboTKH, X POJIb B OBITY U TPOMBIIIJIEHHOCTH
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XUMHUYECKUH SKCIIEPUMEHT: U3yUeHHe 00pa3lioB MaTepuaoB (CTEKIIO, CIUIaBbI

MCTaJJIOB, ITIOJIMMCPHBLIC MaTepI/IaJ'ILI)




INPOBEPAEMBIE HA OI'D 11O XUMHWHU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOI
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NPOBePSIEMOr0
TpeOOBaHUsA

IIpoBepsiemble TPeOOBaHUSA K MPeIMETHBIM pe3y/ibTaTaM
0a30BOr0 YPOBHS OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOT0 0011ero o0pa3zosanust Ha ocHoBe PI'OC

1

Hpe,[[CTaBJ'IeHI/Ie .

1.1

O TO03HABAa€MOCTH SIBICHHUH Opupoabl, ITOHHMAaHHUC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHMHYECKOM HAayYKH KakK o0yactu COBPCMCHHOI'O
CCTCCTBO3HAHM, KOMIIOHCHTA 06Hleﬁ KYJbTYpbl H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBECKAa B YCJIOBUAX COBPCMCHHOI'O O6H_I€CTB3;

IIOHMMAaHHE MECTAa XUMHUHU CPCIU NPYTIUX €CTCCTBECHHBIX HAYK

1.2

0 HAay4YHBIX METOJaX MO3HAHUS, B TOM YHUCJE SKCIEPUMEHTAIbHBIX U
TEOPETUYECKUX METOJAX MCCIENOBAaHUS BEIIECTB M M3YyUYEHUS
XUMHUYECKHUX PEAKITHI; YMEHUE UCTIOIh30BaTh MOJEIHN JJIsI OOBSICHEHUS

CTPOCHHUA aTOMOB U MOJICKYJI

1.3

o cdepax npodeccuOHATBHON NeSTETbHOCTH, CBI3aHHBIX C XUMHEN U
COBPCMCHHBIMH TCXHOJOTUAMHU, OCHOBAHHBIMMU Ha JOCTHIKCHHAX
XMMHUYECKOM HayKH, 4TO MO3BOJMT OOYyYaroIUMCs paccMaTpUBaTh
XHMHIO KakK cepy cBoelt Oyaymiel mpodeccnoHaIbHOM e TeTbHOCTH
U cleNlaTh OCO3HAHHBIA BBIOOP XUMHMM Kak MPOQMIBHOTO IMpeaMera

TP TIEPEX0/I€ HAa YPOBEHb CPEAHETO OOIIETO 00pa30BaHUs

Bianenne cucremMol XMMHYECKMX 3HAHUM UM yMEHHE IIPUMEHSATh

CUCTCMY XUMHUYCCKUX 3HaHPII>i, KOTOpasA BKIIIOYACT:

2.1

Ba)KHEHININE XWMHUYECKHE ITOHATHUSA: XHMHUECKHH JJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOIHAS U
HEOJIHOPOJHAsT CMECh, OTHOCHTCIIBHBIC aTOMHAs W MOJCKYJIIpHas
MacCChbl, KOJIMYECTBO BCHICCTBA, MOJIb, MOJIIpHasA Macca, MOJISIpHBIfI
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COIb (CpPEeaHss), XUMHUYECKas
peakuus, peaklud COCTUHCHHS, PEAKIMH Pa3JIO0KEHUS, PEaKIUU
3aMeIIeHHs, peakiuu OOMEHa, TEeTUIoBOM A(DQeKT peakiuu, 5K30- U
SHAOTEPMHUUYECKUE PEAKIUU, PACTBOP, MACCOBasi JOJII XUMHUYECKOTO
3JIEMEHTA B COSAMHCHHUH, MacCOBast JOJIS M ITPOIICHTHAS KOHIICHTPAITHS

BCIICCTBA B PAaCTBOPE, AAPO aTOMa, BHCKTpOHHLIfI clioit aToMa, arToOMHasd




opOuTasnp, paauyc aroMma, BaJEHTHOCTb, CTENEHb OKUCIICHUS,
XUMHUYECKAs! CBA3b, IEKTPOOTPULATENILHOCTb, ITOJISIPHAS U HENOJIIpHAs
KOBAQJICHTHAsE  CBs3b, HMOHHAs  CBA3b, MeETaJUIMYECKas  CBs3b,
KpUCTaJIIM4ecKasi pemérka (aToOMHas, WOHHAs, MeTalJIn4yecKas,
MOJIEKYJISIpHas), MOH, KaTHOH, aHWOH, BJEKTPOJIUT M HEIIEKTPOJIHT,
JNEKTPOJIUTUYECKAsT JAMCCOLMAlMsI, peaklud HOHHOTO oOOMeHa,
OKUCIIUTENbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMH,  OKHUCIHTEIb U
BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBIECHHUE, JJIEKTPOJIN3,
XMMHUYECKOe paBHOBecHe, OOpaThMble M HEOOpaTUMblE pPEAKIIUH,
CKOpPOCTb XUMHYECKOM peakuuu, karanusarop, IIJIK, xopposus

MCTaJIJI0B, CIIJIaBbI
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OCHOBOIIOJIATAIOIINE 3aKOHBI XMUMHUHU: 3aKOH COXpPaHEHHUS MAacChl,
nepuoanueckuii 3akoH /.M. MeneneeBa, 3akOH MOCTOSIHCTBA COCTAaBA,

3aK0H ABOTaJIpoO

2.3

TCOpHUU XHUMHUH: ATOMHO-MOJICKYJISIpHAA TCOpHUs, TCOpUA

BHQKTpOHHTH‘{eCKOﬁ Jucconruanmn

Brnaagenue ocHOBaMM XUMHUYECKOW IPAMOTHOCTH, BKJIFOUAOLIEH:

3.1

YMEHME NIPaBUIIBHO UCIOJIb30BaTh U3yUEHHBIE BELIECTBA U MAaTEPHUAIIBI
(B TOM umciie MUHEPATIbHbIE YA0OPEHHsI, METAJUIbI U CIUIABbI, TPOILYKThI
nepepaboTKU  MPUPOAHBIX HCTOYHMKOB  YIJIEBOJOPOJOB  (YrJ,
NPUPOAHOTO Ta3a, HePTH) B OBITY, CEJIbCKOM XO3SHCTBE, Ha
MIPOU3BOJICTBE U IOHUMAHKE 3HAUEHUS )KUPOB, OCITKOB, YTIEBOAOB JIJIs
OpraHM3Ma 4ejoBeKa; YMEHHE MPOTHO3MPOBATH BIUSHUE BEIIECTB U
XMMHUYECKHUX IPOLIECCOB HAa OPraHM3M YEJIOBEKA U OKPYKAIOLIYIO

MIPUPOIHYIO CPEy
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YMCHHUEC HUHTCTPHUPOBATH XMUMHYCCKUC 3HAHHA CO 3HAHUAMHU IOPYIUX

y4eOHBIX MPEIMETOB

3.3

HaJM4ue OmbITa paboThl C Pa3NTUYHBIMU MCTOUYHHKAMH HH(pOpMALUU
0 XUMUMU (Hay4dHas ¥ HAy4YHO-TIOMYJISIpHAs JTUTEpaTypa, CIOBapH,

CIPaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHBHO OLEHMBaTh MH(GOPMAIMIO O BELIECTBAaX, UX
MpEBpAIICHUSAX U TPAKTUYECKOM IPUMEHEHUH U YMEHUE UCTIONb30BATh

e€ s pereHus ya4eOHO-TI03HAaBAaTEIbHBIX 33124

BJ'IaI[eHI/Ie OCHOBaMHM ITOHSITHIHOTO arrmapara 1 CHMBOJHUYCCKOI'O

A3bIKa XMMHH JI1 COCTaBJICHHUA (l)OpMYJ'I HCOPraHNMYCCKUX BCIICCTB,




ypaBHeHI/Iﬁ XUMHYCCKUX peaKHHﬁ; OCHOBaMu XHUMHUYECKOM

HomeHknarypsl (IUPAC u tpuBHanbsHoit)

YMeHne oOBSCHATH CBsI3b MOJOXEHHs d1eMeHTa B Ilepuonmveckoit
CUCTEME C YHUCIOBBIMM XapaKTEPUCTUKAMM CTPOEHHMS aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sapa, oOIiee 4YHcio
JIEKTPOHOB), PACHpPECIIEHUEM 3JEKTPOHOB [0 3HEPreTUYECKUM

YPOBHAM aTOMOB IICPBLIX TpéX Nnepruoa0B, KaJInAa U KaJbLUA

[IpencraBneHue 0 NEPUOAUUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3JIEMEHTOB (paJilyCc aToMa, JJIEKTPOOTPHIIATEILHOCTh), MPOCTHIX U
CJIO’KHBIX BEILIECTB OT INOJIOKEHHS 3JIeMEHTOB B llepmoanueckoi
cucTeMe (B MaJIbIX MepUoax U IIABHBIX MOATPYIITAX) U AJICKTPOHHOTO

CTPOCHHA aTOMA

YMeHue KiaccupuIupoBaTh:

7.1

XUMHNYCCKHUEC 3JICMCHTBI

7.2

HCOpPraHNM4€CKHUE BEIICCTBA

7.3

XUMHYCCKUEC PCAKIIUN

YMeHnue onpenensiTeb:

8.1

BAJICHTHOCTb M CTCIICHb OKHCIICHHUA XUMHUYCCKUX JJICMCHTOB, 3apsan

HOHa

8.2

BU XAMHYECKOH CBS3M W THUII KpHCT&J'IJ'IH‘ICCKOﬁ CTPYKTYpbI B

COCAMHCHUAX

8.3

XapakTep cpe/ibl B BOJHBIX PACTBOPAX BEUIECTB (KHCIOT, OCHOBAHUIN)

8.4

OKHCJIHUTCIIb 1 BOCCTAHOBUTCIIb

YMenue XapaKTCpHU30BaTb (1)H3I/II‘ICCKI/16 1 XUMHYECKHUE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KHUCIOPOJ, O30H, BOAOPOX, rpaduT, aiMmas,
KpeMHUH, a30T, pocdop, cepa, XI0p, HATPU, KaITHiA, MATHUH, KAJTBITUH,

ATIOMUHHUM, Kene30)

9.2

CJIO’KHBIX BEIIECTB, B TOM YHCJIC MX BOJAHBIX paCTBOPOB (BOJIa, aMMHAK,
XJIOPOBOJIOPO/I, CEPOBOOPO, OKCHIBI U THAPOKCHU I MeTauioB [-I11A
rpynn, amtomunus, memu (II), mmuka, xeneza (II u III), oxcumsl
yraepona (I u IV), kpemuus (IV), azora u docdopa (III u V), cepsr
(IV u VI), cepuucras, cepHasi, a30THCTas, a30THas, ¢ochopHas,

yToJibHasA, KpEMHHUEBAs! KUCJIOTAa U UX COJIH)
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MPOTHO3UPOBATh M  XapaKTepu30BaTh  CBOMCTBAa  BELIECTB B




3aBUCUMOCTH OT HUX COCTaBa MU CTPOCHUA, NPUMCHCHUC BCILICCTB B
3aBUCHUMOCTH OT UX CBOfICTB, BO3MOXHOCTD IMMPOTCKAHUA XUMHUYCCKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

YMeHue coCcTaBIsATh MOJICKYJISIPDHBIC U HOHHBIC YPAaBHCHUS peaKHHﬁ, B

10
TOM YHCJIE:
10.1 peakuuii HFOHHOro 0OMeHa
10.2 OKHCIIUTEIBHO-BOCCTAHOBUTEINIBHBIX PEAKIUI
103 WUIIOCTPUPYIOUIMX ~ XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOLIUX TEHETUYECKYI0 B3aUMOCBSI3b MEXTy HUMU
11 YMeHue BBIYUCIATh (IPOBOJUTH PACUETHI):
11 OTHOCUTEJIbHYIO MOJIEKYJIIDHYIO M MOJISIPHYIO MacChl BEILECTB,
' MacCOBYIO JIOJII0 XMMUYECKOTO 3JIEMEHTA B COCIMHEHUU
11.2 MAaCCOBYIO JIOJIO BEILIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM ra3oB
114 M0 ypaBHEHUSM XWMUYECKHX pEaKIMi W HaXOJUTh KOJIUYECTBO
' BelIecTBa, 00BEM U MacCy PeareHTOB WJIH MPOIYKTOB PEaKIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJJaMH HAyYHOT0 MOo3HaHUs (HaOII0IeHIe, U3MEPEHUE,
1 SKCHEPUMEHT, MOJIEIMPOBAHUE) IIPU U3YUEHUU BEILECTB U XUMHUECKUX
' SBJIEHUH; yMeHue chopMyIHpoBaTh MPoOIeMy U MPEATOKUTH MMyTH €€
peleHus
129 6e3omacHOil pabOThl C XMMHUYECKMMH BELIECTBAMH, XHUMHUYECKOM
' MOCYI0M ¥ TaOOpaTOPHBIM 000PYI0BaHUEM
MpaBUIaMH OE301IaCHOTO OOPAIIECHHUS C BEIECTBAMU, HCIIOb3YEMBIMH
B MOBCEHEBHOM JKU3HH, MPAaBUIAMH MOBEACHUS B LEISIX cOepekeHus
123 30pOBbSl M OKPYXKAIOIIEH MNPUPOAHON Cpelbl; MOHUMAaHHE Bpena
' (omacHOCTH) BO3ICHCTBHS Ha >KHUBBIE OPTraHU3MBI OMPEICNEHHBIX
BELIECTB, CIIOCOOOB YMEHBILEHUSI U NPEAOTBPAILEHUSI UX BPEIHOIO
BO3IEHCTBUS
3 Hannune npakTHueckux HaBBIKOB IJIAHUPOBAHHUS M OCYILIECTBICHUS
CJIETYIOIINX XUMUYECKUX IKCIIEPUMEHTOB!
13.1 U3y4YeHHUE U ONUcaHue (PU3NUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHUE




C (I)I/I3I/I"ICCKI/IMI/I n XUMHWYCCKUMHU SABJICHUAMU, OIIBITHI,

WJUTFOCTPUPYIOIIKE IPU3HAKY ITPOTEKAHUS XUMUYECKUX PEaKui

13.2

U3y4eHHe CIIOCOO0B pa3zieNieHus cMecei
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II0JIy4E€HHE KUCIIOPOA U U3YyUEHHUE €r0 CBOWCTB; IIOJYyYEHUE BOAOPOIa
U W3y4YEHHE €ro CBOMCTB; MOJy4YEHHE YIJIEKHCIIOTO ra3a U U3ydyeHHe

€ro CBOﬁCTB; IMOJIYYCHUC aMMHUAKa 1 U3YUYCHUC €TI0 CBOICTB

134

IIPUTOTOBJIEHUE PACTBOPOB C OIPENEICHHOM MacCOBOM  J0JIed

pacTBOPEHHOTO BEMIECTBA

13.5

MIpUMEHEHHE WH/IMKAaTOpPOB (;makmyca, METUJIOpaHXa u
¢beHondranenHa) s onpeAeNeHUs XapakTepa Cpelbsl B PacTBOPax

KHUCJIOT U LIEJT0YEN

13.6

WCCTIEIOBAaHUE W OINUCAaHWE CBOMCTB HEOPTraHWYECKHX BEIIECTB
Pa3JIMYHBIX KJIACCOB; U3YUYEHUE B3AUMOJICUCTBHSI KUCIIOT C METAJLJIaMU,
OKCHJIaMHU METAJIJIOB, PACTBOPUMBIMH U HEPACTBOPUMBIMUA OCHOBAHHUSIMH,
COJISIMM; TTOJYyYE€HHUE HEPACTBOPUMBIX OCHOBAHUI; BHITECHEHUE OJIHOTO
MeTajjla JIpyTMM W3 pacTBOpa COJIM; HCCIeAOBaHHE aM(pOTEPHBIX

CBOICTB THAPOKCHUIOB aJIFOMUHUA U HUHKA

13.7

PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMaM: «OCHOBHBIE KJIaCChI
HCOPraHNYCCKUX COGI[PIHGHHﬁ)); ((3J'I€KTpOJ'II/ITI/I‘-ICCKa$I JUCCO AL,
«Baxkneinine HeMeTaJIbl M UX COCIUHCHUA) , «Baxkneinnme MeTambl

1 UX COCAUHCHUS)

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIONIUE  MPU3HAKH
MPOTCKaHHS PEaKIMii MOHHOTO OOMEHa; KAa4eCTBEHHBIC PEaKIuu Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOpPaxX HOHBI XJIOPHI-, OpOMH/I-,
voaua-, cyinedar-, docdar-, kapOoOHAT-, CHUIUKAT-aHUOHHBI,
TUIPOKCUJIMOHBI, KATHOHBI aMMOHUS, MarHus, KalbIUs, aJTFOMUHUS,
xenesa (2+)

u xene3a (3+), menm (2+), UHKA

14

Ymenue:

14.1

NPEACTaBIATh pE3YyJbTAaThl JKCIIEpUMEHTa B (OpMEe BBIBOIOB,
JI0Ka3aTeNbCTB, I'paMKOB M TAaOJMI[ U BBIABIATH IMIIMPUYECKUE

3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBS3H MEXIY peaabHO HAOII0JaeMbIMU XHMHUECKUMU
SBJICHUSIMU U MPOLIECCaMU, TPOUCXOSIIUMU B MAaKPO- U MUKPOMHUPE,

OOBSICHSITH IPUYMHBI MHOTOOOPA3Usl BEILIECTB




HEPEYEHD 9JIEMEHTOB COIEPKAHUA, ITIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COEPKAHUS

HepBOHa‘IaHBHBIe XUMHNYCCKUC ITOHATHUA

1.1

Yuctsie BemecTBa u cMech. CriocoObl pa3eIeHHs] cCMecel

1.2

ATtoMBI H MOJICKYJIbI. Xumuueckue odneMeHTB.. CHMBOIBI  XMMHYECKUX

9JICMCHTOB. HpOCTI)IC 1 CJIOKHBIC BEOICCTBA.

1.3

Xummueckasi popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIeMeHTOB. CTeneHb

OKHUCJICHHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BE€HOICCTB. OtHocHuTenbHAST aTOMHAs Macca.
OrtHocuTenbHas MOJICKYJIsIpHAd Macca. MaccoBas 10718 XUMHAYECKOI'0 3JIeMEHTa

B COCAMHCHUU

1.5

KonuyectBo BemectBa. Monbs. Mousipaas macca. MoJisipHbIE 00bEM Ta30B.

BzauMocBs3b KOJIMYCCTBA, MAaCChbl 1 YUCJIa CTPYKTYPHLIX CAWMHHIL BCIICCTBA

1.6

duznueckue U XUMHUYECKHE SBJICHHSA. XHMHYECKas peaknuusa nu eé IIPU3HAKH.

3aKOH COXpaHEHMsI MacChl BELECTB. XUMUYECKUE YPABHEHUS

IIepnonnueckuit 3akoH u [lepuonnueckas cucreMa XMMHU4ECKUX 31eMeHTOB J[. 1.

MenpeneeBa. CTpoeHne aTOMOB

2.1

[Tepuonuueckuii 3akoH. [lepronnueckas cucteMa XuMH4YeCKuX 3aeMeHToB J[. M.
Menpeneesa. Ilepuonst u rpynnsl. U3n4ecKuii CMBICI IIOPAAKOBOIO HOMEpA,

HOMEPOB MEepHO/Ia U FPYIIIbI AJIEMEHTa

22

Crpoenune atomoB. CoctaB atroMHbIX sanep. M3otonsl. DnekTpoHsl. CTpoeHue
SNIEKTPOHHBIX ~ 000JI0YEK aToMOB TMepBbIX 20 XUMHMYECKHX DIIEMEHTOB

[Tepnonnueckoii cucrems! .M. Menneneesa

23

3aKOHOMepHOCTI/I B M3MCHCHHH CBOMCTB XHMMHYECKHX DJIEMECHTOB ICPBBIX Tpex
NnepuoaoB, KaJivd, KaJbIUA (pa;myca ATOMOB, 3JICKTPOOTPULATCIILHOCTH,
METATNIMYCCKHUX U HEMCTAJINIMYCCKUX CBOI\/IICTB) n ux COGI[I/IHGHI/Iﬁ B COOTBCTCTBUU

C ITOJIOKCHHUEM 2JICMCHTOB B HCpHOI{H‘ICCKOﬁ CUCTCMC U CTPOCHHUEM UX ATOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumnueckass cBsi3b. KoBaneHnTHass (HojsipHas M HEMOJspHAsi)  CBSA3b.
DEeKTPOOTPULATEIBHOCTD XUMHUYECKMX  dJeMEeHTOB.  MoHHas  CBs3b.

MeTannndeckas CBA3b




32

Turmsl KPUCTAJUIMICCKUX peHléTOK (aTOMHaH, HOHHas, MeTaJ'IJ'II/ILICCKaH),
3aBHCHUMOCTE CBOICTB B€IICCTBA OT THIIA KpHCTaJIJIH‘ICCKOfI peIHéTKI/I n BHUJA

XUMHUYECKON CBI3U

Baxueiiiine MNPEACTAaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemeramnel u ux

COCAMHCHNA. Mertamisl 1 UX COCOUHCHUA

4.1

Knaccudpukanus W HOMEHKJIATypa HEOPTaHMYECKUX COCIUHEHUH: OKCHIIOB
(coneoOpasyrommue: OCHOBHBIC, KUCIIOTHBIE, aM()OTEPHBIE) U HECOIC00pa3yOIIHE;
OCHOBaHHI (ménoun u HEpPaCTBOPHUMBIE OCHOBaHUS); KHUCJIOT
(xucnopozacoaepKamye 1 6eCKIUCIOPOAHbIE, OTHOOCHOBHBIE U MHOTOOCHOBHBIE);

coJiel (CpeTHUX U KUCJTIBIX)

4.2

du3znyeckue 1 XUMHYECKHE CBOMCTBA MMPOCTBIX BECUICCTB-HEMETAIIJIOB: BOAOPOJA,

XJI0pa, KHCIIOpo/ia, Cephl, a3ota, hocdopa, yriaeposa, KpeMHUsI

43

dusnueckne M XUMUYECKHE CBOMCTBA MMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHUA,
HaTpu:A, Kajliuid, Marousad W KaJlblOWA, aJJFOMUHHA, KCJIC3A4. QHCKTpOXI/IMI/I‘IeCKI/Iﬁ

PsAI HAaPSKEHWM METauIoB

4.4

du3nyueckue M XUMHUYECKHE CBOMCTBA BOAOPOIHBIX COGI[I/IHGHI/II;'I HEMCTAIIIOB!

XJIopoBOaAOpoOaa, CCpOBOAOPOAd, aMMHUAKa

4.5

dusznueckrue ¥ XUMHUYECKHE CBOWCTBA OKCHIOB HeMeTaiioB: cepbl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yrnepoma(ll, IV), kpemuusa(IV). [Tony4uenue

OKCHUJ0B HEMETAIIIOB

4.6

Xumudeckue cBoricTBa okcuaoB: MetaioB [A—IIIA rpynn, nunaka, meau(ll) u

xenesa(Il, III). ITomrydyeHre OKCHIOB METAIIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHMI M aM(OTEPHBIX THAPOKCUAOB (Ha mpuMepe
THAPOKCUIOB  aIIOMMHMS, Kejne3a, I[MHKa). [lomydyeHue OCHOBaHMU U

amM(OTEepHBIX THIPOKCHUIOB

4.8

OO0mme XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOH, CEPOBOIOPOIHOM,
CEpHHUCTOM, CEepHOU, a30THOU, (HocHOpHOU, KpeMHHEBOH, yroipHOU. OcobObie
XUMHUYECKHE CBOWCTBA KOHIICHTPUPOBAHHOM CEpHOM W a30THOM KHCIOT.

[Tonyuenue kucnor

49

OO0ure xuMU4ecKkne CBOMCTBa cpeHux coiel. [Tomyuenue comneit

4.10

[Tonyuenue, coOupaHue, pacro3HABaHHWE BOJOPOJA, KHCIOPOAA, aMMHAaKa,

YTIIEKUCIIOTO Ta3a B JIA00paTOpUuu

4.11

[Tonyyenne amMmMuaka, CepHOM M a30THOM KHMCIOT B MPOMbIIUIEHHOCTH. O01mue

CITIOCOOBI MMOJIYy4YCHUS METAJIJIOB




4.12

I'eneTnueckas cBA3b MCXKAY KiIaCCaMHU HCOPIraHNYCCKUX COEIMHEHMI

XUMHYECKHE pC€aknu

5.1

Krnaccudukarnus XuMU4ecKuX peakiyuii 1o pa3InIHbIM MPU3HAKAM: 110 YHCITY U
COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3¢ (deKTy, Mo

H3MEHEHMIO CTEeIICHEH OKHUCIICHUS XUMHYECKHUX YJIEMEHTOB

52

TennoBoii 3P pexT XuMUIecKor peakluy, TEPMOXUMHUECKHE YpaBHEHUS. JK30-

U DHIO0TEPMUYECKUE PEAKUUU. TepMOXUMUYECKHUE YPABHEHHUS

53

OKMCIINTEIIFHOBOCCTAHOBHUTEIIbHEIC pcaKknuu. OKHUCIIUTEIM ¥ BOCCTAHOBUTEIIH.
[Iponeccbl  OKMCIEHHMST M BOCCTAaHOBJEHMSA.  OJIEKTPOHHBIM  OanaHc

OKHCIIMTEIILHOBOCCTAHOBUTEIIHHOM pE€aKknuun

54

Teopm[ BHCKTpOHHTH‘{CCKOﬁ JUCCoranuu. KaTI/IOHLI, AHHUOHBI. SHCKTpOHI/ITH u

HEDJICKTPOJIHUTEI. CuibHbIC U ca0kIe OJICKTPOJINTEI. Crenenb Jucconuanuu

55

Peaknmu wioHHOTO OOMEHa. YCIIOBHS MPOTEKAHHS PEAKIMiA MOHHOTO OOMEHa,

IIOJIHBIC U COKpaH_[éHHBIC HOHHBIC YPABHCHUA peaKHI/Iﬁ

XuMHUs ¥ OKpY’Karolas cpenia

6.1

BemectBa 1 martepuansl B MOBCEIHEBHOM JKM3HM 4YelOBeKa. be3omacHoe
UCTIOJIb30BAHUE BEIIECTB U XUMUYECKUX peakiuii B 1aboparopun u ObiTy. [lepBas

IIOMOIIB IMPU XUMHUYCCKHUX OXKOIraX 1 OTPABJICHUAX

6.2

XUMHYECKOE 3arps3HEHUE OKPYKaoIIeH cpenbl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TOYBBI, BO3[yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHUS
[Ipenenpuas pomyctumas konmeHtpanus BemiectB (IIJIK). Pomp xumuum B
pEelICHHH OSKOJOTHYECKHX TpobieM. YcuieHue NapHUKOBOTO dddekra,

pa3pyiieHne 030HOBOTO CIIOS

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHHUH B
ObITy, MEIMIMHE, TPOMBIIUICHHOCTH M CEJIbCKOM Xo3siiicTBe. I[IpuMeHeHue
METAJUIOB M CIUIAaBOB (CTaslb, YYyTyH, AIOPAIIOMUHUI, OpoH3a) B OBITY H
IPOMBIIUICHHOCTH UX coeTuHeHMH. [IoHATHE 0 KOPPO3UU METaIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[IpupoaHble HMCTOYHHKH YIIE€BOAOPOJOB (Yrojib, MPHUPOAHBIA Tra3, HedTh),

MPOJYKTHI UX NIepepaboTku (O€H3UH), UX POJIb B OBITY U IPOMBIIIEHHOCTH

6.5

HCpBOHa'—Ia.]'II)HI)IG MOHATHSA 00 OpPraHUYCCKUX BCIHICCTBAX KAaK O COCAMHCHUAX
yriepoaa (MeTaH, 9TaH, 3TUJICH, alICTUJICH, 3TAHOJI, INIMLCPUH, YKCYCHAA KI/ICJ'IOTa).
IlonsaTHe 0 OMOIOrHYSCKU BaXKHBIX BCIICCTBAX: KHUpPaAX, 6CJ'IKaX, YIJIIEBOAAX — U UX

POJIA B ) KU3HHU YCJIOBCKA




Pacuérrr:

7.1 o opmysamM XUMHUYECKHX COSIUHEHUI
7.2 Macchl (MaccoBOM) OJIM pacTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XMMHUYECKUM YPaBHEHUSIM
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