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[IporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHMsI COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTENIbHON MPOrpaMMbI OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM IPErojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoir @enepamnmm.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTernu OOyYCHHS,
BOCTIIUTAHHUS W Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMU Y4YeOHOTO TIpeaMETa, YCTaHABIUBACT
o0s3aTenpHOEe MPEIMETHOE COoZepKaHue, MPelyCcMaTpUBaAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYpUPOBAHUE I10 pa3jiejaM U TeMaM IIPOorpaMMbl IO XUMUH, ONIPEIEIseT KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHMS, PEKOMEHIYEeMYIO IOCJIEI0BATEeIbHOCTh
W3YYCHHUS XUMHUU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEJAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PaCTHBIX OCOOCHHOCTEH 00y4aromInuXCcsi, ONpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I11IeT0 00pa3oBaHus, a TakyKe TpeOOBaHUI K pe3yjabTaTaM 00ydeHUsI XUMUHU
Ha YpOBHE IIeJIe W3y4YeHUs TIpeJAMETa U OCHOBHBIX BHUIOB Y4€OHO-ITO3HABATEIHHOM
JESTEIIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUEOHOTO COJIepiKaHusI.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
MPEJICTABICHUA O MATEPUAIIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIC XUMUEH
MIPEACTABJICHHS O B3aUMOIIPEBPAILICHUSIX YHEPTUU U 00 PBOJIIOIIMK BEIIECTB B MPUPOJIE, O IMYTAX
pelieHuss rI00albHBIX MPOOJIEM yCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
HHEPreTHUECKOH, MUIIEBOM U HKOIIOTUYECKON 0€30MacHOCTH, MPOOIeM 3ApaBOOXPaHEHUSI.

N3ydenue xumun:

CIOCOOCTBYET peaiM3allid BO3MOXKHOCTEH IS CcaMOpa3BUTHS W (HOPMHUPOBAHUS
KyJbTYpPBI IUYHOCTH, €€ 00111el 1 PYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (HOPMHUPOBAHHME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaronmxcs,
HaBBIKOB HMX  CAMOCTOSITEJIbHOM  y4eOHOW  JeSATENHbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCJIEIOBATENIbCKUX YMEHUM, HEOOXOJAMMBIX KakK B TIOBCEJHEBHOW IKH3HM, Tak U B
npodecCHOoHaNBHOM NesSTeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAa€T OCHOBBI IIEJIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUH
€CTECTBEHHO--HAYYHON TPAaMOTHOCTH O0yYarOIINXCS,;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIIOTUYECKOE OOpa3oBaHUeE
oOyyJaronuxcs.

JlanHble HampaBieHUsT B OOYYE€HWHM XUMHH OOECIIEUMBAIOTCS CIEIU(UKON COASp KaHHS
y4e0HOr0 TpeaMeTa, KOTOPBIA SIBISETCS TEJarormueckyd aJanTHPOBAaHHBIM OTPaKEHHUEM
0a30BOIi HAYKU XMMHUU Ha ONPEIEIEHHOM dTarie e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOT'O OOIIETO OOpa30oBaHUs OPUEHTHUPOBAH HA OCBOCHHE
00yJaroNMMHUCS CUCTEMBbl TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHMUECKOW XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUN OPTraHUYECKOU XUMUHU.

CtpykTypa coiepKaHus MPOrpaMMbl MO0 XHUMHH C(HOPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K e€ uszydeHuro. CoaepaHue CKIAAbIBACTCS W3 CHUCTEMBI MOHATHM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XuUMHUYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbl MO MNPUHIMITY [OCJIEI0BATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHSI KaK OCHOBBI BCErO €CTECTBO3HAHUS;



— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHS O CTPOEHUH aToMa U XMMHYECKOH CBSI3H;

— MPEICTaBICHUH 00 AIEKTPOIUTUIECKOMN TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEOBATEILHO OT OJHOTO YpPOBHSA K JApPyromy,
BBITIONHSST (YHKIIUH OOBSICHCHHUS W TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHue MPOrpaMMbl IO XHUMHUHU CIIOCOOCTBYET (OPMHPOBAHHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAaHUIO U METOJ/laM 103HaHus B Hayke. M3yueHne xumun
NPOUCXOMUT C TPHUBJICYCHHWEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaroutuii mup», «buonorus. 5—7 knacce» u «®duszuka. 7 Kiaace».

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUECKOM HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpHI. 3afada y4eOHOTO MpeaMeTa COCTOMT B (OPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHHM — Ba)KHEHIIMX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YYCHHUH BEIIECTB U XUMHUYECKUX PEaKIui, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIbHBIX YMEHUW W HMX NPUMEHEHHMHM B Y4eOHO-
MO3HABATENILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO 00IIEero oOpa3oBaHMs Ba)XXHOE 3HAUYEHHE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMmHupoBaHUE WMHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU,

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O0O0yYaroImuxcs K
CaMOCTOSITENIbHOW  IO3HABATEJIbHOW  JESATENbHOCTH, HAay4YHbIM  METOJAAaM  IO3HaHUS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrnieueHue YCJIOBMM, CHOCOOCTBYIOLIMX MPHOOPETEHUIO OOYy4YaloIIMMUCS OIbITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMTIETESHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIS PA3IMYHBIX BUAOB JCSITEILHOCTH;

— ¢popmupoBanue o0mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATH SIBICHUS OKPY’KAIOLIEro MHUpa, HCIONb3Yys 3HAHUS U
OTBIT, TIONYYEHHBIC TPU HW3YYEHUH XUMHHU, TPUMEHATh WX TPH pElIeHuH TpolieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,

— (opMupoBaHue y 00yUarOMMXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeNeHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBHIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.

OO11ee 4nCIIO 4acoB, OTBEAECHHBIX Ui M3YUYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4yacoB (2 yaca B HEJIEIIO).






COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHa4ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Poiib XMMUM B KU3HM 4YeJlOBeKa. XHMMHS B CUCTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBa BeElIECTB. ArperaTHoe coctosiHue BeuiecTB. llonarue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BenecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENbHASI MOJIEKYJIsSipHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o opMynaM XMMHUYECKHX COCTUHEHHM.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXpaHEHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kinaccudukamus XuMUYecKuX peakuuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYJIOHM, MpaBMwiIaMH pabOThl B JIAOOpaTOpUu M HpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHrne pu3nuecKux (IJIaBIeHHE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOM) SBJICHUM, HAOII0IeH e
W ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (paslokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOpHIOM Oapusi, paznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM coiu Mmenu (ll), msydenme crocoOoB
pa3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomatorpadusi, TMpoBeIEHHWE OYUCTKM TOBAPEHHON COJHM, HaONIOJIeHHEe U  OIMHCaHue
pEe3yIbTAaTOB MPOBEJICHUS OMbBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAacChl, CO3/1aHUE
Moiesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3i€MEHT M IPOCTOE BEIIECTBO.
Haxoxnaenue kuciaopoja B nmpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Okcuapl. Ilpumenenue xucmopoma. CrocoObl MOJTydYeHHS KHCIOpoja B jabopaTopuud U
MpOMBIIUIEHHOCTH. KpyroBopoT kucioponaa B mpupoae. O30H — almoTpornHas MOIU(HUKAIAS
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakiuu. TOIMIMBO: yroidb M MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue BoJopoja B MPUPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oNyueHus. KucioTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusznyeckue cBoMcTBa BOAbL. Boma kak pactBoputTenb. PactBopbl. HackimeHHele u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10js BellecTBa B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOAOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEW pPAacTBOPEHUS BEIIECTB C Pa3NUYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHUYECKas CBSA3b. OKHUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMKN XUMHUYECKUX dleMeHToB. [loHsATHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIBI, TaJIOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX dieMeHToB [leproaudeckoli CUCTEMbI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, peakliuu pas3yioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH IMpPHU MU3yYEHUHM XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
Yyepe3 HCIIOJIb30BaHME KakK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W TOHSTHIA,
SBJISIOLIMXCSI CACTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOmme ecTeCTBEHHO--HAYYHBIC TOHSATHS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOICTB XMMHMUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAIUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3lUYHBIM MpHU3HaKaM (10 YUCITY U COCTaBY
Y4aCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTue 0 cxopoctu XuMHUUecKo peakiuu. IlonsTHe 006 00paTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsTHE O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsarne o
karanuse. [loHsTme o0 XuMuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNME HAa CKOPOCTh
XUMUYECKON PEaKlUU U MOJIOKEHUE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIBbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPaBHEHHMM OKHCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS MPOTEKaHHUS peakuii HOHHOTO OOMEHa, MOJHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pEeIIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/ibl U X coeJUHEHHSA

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYEeCKHEe CBOWCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTaulaMH, HeMeTaJUlaMu,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHoW Kuciotrel. I[Ipumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cylbdaT-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (HU3UYECKUue u
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XuMHUIECKHe
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMs, UX (HU3HUECKHE U XMMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
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yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun Qocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnel. OcoOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIYYCHHUE W NMPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, HojydeHHe U npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX yriepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJy4Y€HHE M NpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHeimune
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjE€OMaTepuaoB), HaOdIofeHHEe Tpolecca OOYIJIMBaHUS  caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYe€HHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI00pEHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKkIuid Ha WOH aMMOHHA M (ocdar-noH M W3y4YeHHE MPHU3HAKOB MX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTUBOras3a, NoJy4YeHue, CoOOMpaHue, paclo3HaBaHue
U U3y4YCHHE CBOWCTB YIJIEKHCIIOTO ra3a, POBEJCHHE KAYEeCTBEHHBIX PEaKklIMi Ha KapOoHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIGHHWE C TPOIYyKIHEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ady 1o TeMe «BakHenne
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasiibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBS3b M METAIMYECKAs KPUCTAIIMYECKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMe W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxeHnue B Ilepuogmueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuyeckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B mpupoje. Ousznyeckne U XUMHUYECKUE CBONCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpO€HUE aToMa, HaxoXKJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYeHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4YeHUEe pe3yJbTAaTOB KOPPO3UH METAUIOB (BO3MOKHO HCIOJIb30BAaHUE BHUIACOMATEPHATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (11), HaOrOIEHUE U ONMCAHKME MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U KaJiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BaxkHeume MeTamibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHne 00pasIoB MaTeprajoB (CTEKIIO, CIIABbl METAJIJIOB, MIOJUMEPHBIC MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPHU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIS1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.

10



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTHBO, BOJHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Ouiero o0Opa3oBaHus
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH U  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM IHOBEICHUS U
CHOCOOCTBYIOT IPOLIECcCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMpPEHHE OIbITAa ACATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIICINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKM3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTAaBICHNUS O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIETEHTHOCTH B OOIIECTBEHHO  TIOJIE3HOM,
y4eOHO-HCCIIeIOBATENbCKON, TBOPUECKOW W JAPYTMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHON JIEATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C MO3WIHMHA HPAaBCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHIA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIeCTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMaHHUS  CYIIHOCTH HaydyHOW KAapTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHON Cpeoi, O posu
XMUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKOM KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOATENBbHOM paboThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOyYeHHI0 M TMO3HaHMIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH M YPOBHs 00y4EHUS B AJIbHEHILEM;

4) ¢popmMupoBaHHUs KYJIbTYPHI 310POBb:

OCO3HaHME IICHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3I0pPOBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH W HENPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOorojsi, HApKOTHKOB, KYpPEHHS), HEOOXOAWMOCTH COOJIOACHUS
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mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPy M pe3yJibTaTaM TPYIOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM W MyTeH MX perieHus
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)Cﬂ HM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B COCTaBC MeTaHpeﬂMeTHBIX pe?,YJ'IBTaTOB BBIACIAOT 3HAYUMBIC IS (1)0pMI/Ip0BaHI/I$I
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUI, TMIOTe3a, (aKT, cUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBepCAJIbHbIE Y4eOHbIe 1eHCTBUS

Bba3oBrle Jlornuyeckue 1elcTBUA:

YMGHI/IZ HUCIIOJIB30BAThH HpI/IéMLI JIOTUYCCKOTO MBINIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpbIBaTh CMBICII XUMUYECKUX TMOHATHH  (BBIACNIATH MX XapaKTepHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUEHUS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMyla M YypaBHEHHE XHMHYECKOH peakluud — TpU pElIeHUH Yy4eOHO-
MO3HABATENIBHBIX 3a/la4, C YyYETOM OTHX MOJEIBHBIX TMPEJACTABICHUN BBISBIATH U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKH H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaxunﬁ, BBISIBJIIATH OGH.IPIG 3aKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJICIICTBCHHBIe CBiA3U U
HpOTHBOpG‘II/ISI B H3yqaeMBIX HpOI_ICCCElX U SIBJICHUSX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.
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yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
NEeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THUCBbMEHHBIX TEKCTaxX; JAeNaTh IMPE3CHTALUI0 pE3YJIbTaTOB BBINOJIHEHHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIE/IOBATEIbCKON JIEATENbHOCTU MPH PElICHHH BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE yudéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTax —
BEIECTBAX U PEaKIIMIX, OLICHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM 1enu,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIlaHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC

14



00ydJaronMMucs Hay4dHbIC 3HAHUS, YMEHHS M CIOCOOBI JeHCTBUM, crenuduueckue mis

OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTpeNieNiATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass monrpynmna (b-rpynma)», mManble U OoiblIMe NEPUOIbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuognueckas cucteMa XMMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB, NOATBEpP)KJAas  ONUCAaHWE IpUMEpaMH  MOJIEKYJSIPHBIX  yPAaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;
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BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MAacChl BEIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUUYECKON PEAKLINY;

MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEMATH3AIHIO, KIAaCCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTeCTBEHHO-Hay4YHble =~ METOJbl  NO3HaHUS  —  HaONmIOJAeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TOCYyIOH U J1TabOpaTopHBIM
o0opysOBaHHEM, a TaKXke IMpaBWiIaM OOpalleHUs C BEUIECTBAMHU B COOTBETCTBHH C
WHCTPYKIMSMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB 10 MOJIYYCHHUIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA M KUCIOPOAA), IMPUTOTOBICHHUIO
pacTBOPOB C OMNpPENECIEHHON MacCOBOM J0JIEN paCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIaKMYC, (PeHOIPTAICHH, METUIIOPAHXK U APYTHE).

K koHny oOydeHus B 9 kiacce NpeaMETHbIE pe3ybTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYyHAIOLINXCS YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHX IMOHATUN: XUMHUYECKHHM DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTEHEHb OKHUCIIEHUS, XMMHUYECKas PpEeaklMs, XUMUYecKas
CBSI3b, TEIUIOBOM 3P (PEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIMS, pEeaklUWd HMOHHONO OOMeHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHE, OOpaTUMble U HEOoOpaTUMbIE pEaKlluy,
OKHCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEIb,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUu, NPEIeNbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX TOHSATHUH M MPUMEHSTH 3TH
MOHSITHS IIPH ONTUCAHUM BELLIECTB U UX MPEBPAIIECHUN;

HCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBi€HHUS (OpMya BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

ONpeeNaTh BaJEHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOIO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy COCNMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKMX COEIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
dopmyre, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJIIMYECKON PEIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa U 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabauuHyro ¢opmy [lepuoanyeckoit
CHUCTEMBbl XMMHYECKHX OHJIEMEHTOB: pa3iNyaTh MOHATHS «rJaBHas mnoxarpymmna (A-
rpynmna)y u «mnobouyHas mnoxarpymnmna (b-rpynma)», Mamble W OONbLINE TMEPHOMBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCd B IEpHOAMYECKON Tabnuie, C
YHCJIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENCHUE UX M0 3JIEKTPOHHBIM CIIOSIM),
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OOBSICHATH OOLIME 3aKOHOMEPHOCTM B M3MEHEHUH CBOWCTB JJIEMEHTOB M MX
COEIMHEHUI B IpEJeNax MaJbIX NEPUOJOB M IJIaBHBIX HNOArPYHI C YYETOM CTPOECHUS
UX aTOMOB;

KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPIraHWYECKHE BEIIECTBA, XUMUYECKUE
peakuuu (IO YMCIy U COCTAaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, 10 UBMEHEHUIO CTENIEHEH OKUCIIEHUS] XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME W cHenu(uyYecKkrne XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIOXHBIX BEILECTB, MOATBEPXKIasi ONUCAHUE PUMEPAMH MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALMU KUCIIOT, IIEI0UYEH U COJIEH,
IIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS PEaKIMi HOHHOrO OOMEHA, YpaBHEHUS pEaKlUid,
NOJATBEPXKJAIOLINX CYIIECTBOBAHME TE€HETUYECKOW CBS3M MEXJIY BeELEeCTBAMU
pa3INYHbBIX KIIACCOB;

PacKphIBaTh CYIIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajlaHCa ITHX peakLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTHU
IPOTEKaHUs XUMUYECKUX ITPEBPAILEHUI B pPa3INYHbIX YCIOBUSAX;

BBIUNCIISTH OTHOCUTENbHYIO MOJIEKYJISIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJUHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJIUTH PACUYETHI 0 YPABHEHUIO XUMHUECKOH peaKlty;

coOnrofarh MpaBuia [OJb30BAHUS XMMHUYECKOM TMOCYyIoM M J1abopaTopHBIM
o0opysOBaHHEM, a TaKKe MpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHMSAMU 110 BBIIOJHEHUIO JTa00OPATOPHBIX XUMHUECKUX OIBITOB I10 MOIy4YEHUIO
¥ cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHaKa U yIIIEKHCIIOro rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMui-, MOAMI-, KapOoHar-, ¢ocdar-,
CWJIMKaT-, cylnbdar-, THJIPOKCHJ-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3yYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPAllMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUUMHHO-CIIEACTBEHHbIX
CBA3EM — JUId M3Y4YEHUs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4YHble METOAbl T[O3HAaHMS — HaAOJIOJEHWE, U3MEpEeHUe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHME

8 KUIIACC
Ne HaumenoBaHue pa3jiesioB U Koamecteo acon JaekTpoHHbIe (HU(POBHIE)
n/n TeM NPOrpaMmabl Bcero Konrpoaburre Tpakrieckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3znea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
XuMus — BaKHas 00J1acTh
1.1 eCTeCTBOSHaHUH o 5 0 2 bu6mmoreka [IOK
MPaKTUYECKON IeATEITbHOCTH
YeJioBeKa
19 BemectBa n xuMuueckue 15 1 0 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
51 Bosnyx. Kucnopon. Ilonsarue 5 0 0 bu6nmoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnnorexka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBaHHSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumunueckasi cBsi3b. OKHCIAUTENbHO-BOCCTAHOBHUTEIbHbIE pPe€aKIuu

18



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
3.1 XUMHYEeCKHX deMeHToB JI. W. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CtpoeHue
aroma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEITBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMH4YECKHE PeaKkul
[ToBTOpenue u yrirybneHue 3HaHUHA Bu6mmoteka [JOK
1.1 5 1 0
OCHOBHBIX Pa3JIeNIOB Kypca § Kiacca https://m.edsoo.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnnorexa [JOK
1.2 . 4 0 0
peaKiuii https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEaKI[K B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 0 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
s | e . | o Bk
' DIICMEHTO PYHIHL -€pa 1 ee https://m.edsoo.ru/7f41a636
COEZIMHEHUs
06
23 onewertron VArpymm, Asor, dochopunx 7 0 ;  DuGwore lOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKUX
bu6 OK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 nommotexa L

erMHI/Iﬁ 1 UX COCIUHECHU S

https://m.edso0.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro no pazneny

Pa3gen 3. MeTaJJILI M BX COeTUHEHU ST

25

3.1 OO01re cBOMCTBA METAIIJIOB 4 bubmorexa HOK
' m https://m.edsoo0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueline Metayuibl 1 UX COEIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edso0.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmorexa HOK
P p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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INIOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KosunvecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbnsie IIpakrnyeckue oOpa3zoBaTe/IbHbIe
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl
B i Thb.
I Hpewwer xuvn, Bemcersa n s 1 0 0 borer LLOK
ped Foe https://m.edsoo.ru/ff0d210c
CBOMCTBA.
5 IlonsaTne o MeTomax 1Mo3HaHUS B 1 0 0 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpaBuia
3 paboThl B 1a00paTOPUU U IPUEMBI 1 0 1 bubnnoreka [JOK
obpalieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 0 0 bu6mmoreka [IOK
pasjieseHus cMecei https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 Pavicrene evecei. Ounersa 1 0 0 bGmiorera LOK
! . . https://m.edsoo.ru/ff0d28c8
3arpsi3HEHHOM MOBAPEHHOM COJTNY
6 XUMHYECKHUE DIIEMEHTHI. 3HAKH 1 0 1 bu6nmoreka [JOK
(CHMBOJTBI ) XUMHUYECKUX DJIIEMEHTOB. . https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
7 A . 1 0 0
TOMPI, MOIICIYIIBT H HOHB! https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 IT . 1 0 0
POCTRIC T CHOCHHIE BEECTRA https://m.eds00.ru/ffod2a6c
bu6 OK
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 0 0 Hommotexa Il

https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XuMuyeckas popmyia.

bu6mmorexa [IOK

10 BajleHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
1 OTtHocCuTENbHAS aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIs1 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCAMHCHUH https://m.edsoo.ru/ff0d350c
13 Bxopnsmias arrecramus B hopme bu6mmoreka [IOK
KOHTPOJILHON paboTHI. https://m.edsoo.ru/ff0d5230
Ou3nYecKue U XUMHUYCCKHUE SBIICHUS.
Xumuueckas peakuus. [Ipusnaku n bubnnorexa [HOK
14
YCJIOBUSI TPOTEKAHUS XMMHUYECKUX https://m.edsoo.ru/ff0d37fa
peakuuii
15 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3al16
16 KomunuectBo BemecTBa. Moib. bu6nmoreka [JOK
Momnspnas macca https://m.edsoo.ru/ff0d3b88
Brrarcnenus: KoJIm4ecTBa, Macchl
17 BELIECTBA [10 YPAaBHEHUAM bubmorexa IOK
. https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PeaKIIHii
Krnaccudukanus XaMHIecKux
18 peaKHHIE) (CO;U/IHeHM;I pa3IoKEHUS bubmmoreia LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 SHITUKJIONEIUCT. O60gHIGHI/Ie n bubmorexa [JOK
. https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aI¥sl 3HAHUH
20 KontponsHas padora Nel no reme bubnuorexa [IOK
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«BermiecTBa U XUMUYECKUE PEAKLIUI)

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. Coctan

21 Bo3ayxa. Kuciopoa — snemMeHT u Bu6mnorexa LIOK
https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
du3nYeCKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOslI MoTy4eHus KHUCI0po/ia B
23 nabopaTopun i npOMLImJIerH(iTI/I. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkIu, MOHATHE O bu6mmoreka [IOK
TEPMOXMMHYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUAX
TormnmmBo (HedTh, yroiab U METaH).
25 3anH3H€I-§I/Ie(11;03)I}}/’X’d CITOCOOBI iro bubmmoreia LIOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas pa6ora Ne 3 mo Teme
26 «l?lonyquHe u I(2061/1paHI/Ie bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3yYEHUE €TO CBOWCTBY
97 Bonxopon — aneMeHT u mpocToe bubnuoreka [IOK
BeniecTBo. HaxoxxaeHue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKHUe CBOMCTBA bu6mmoreka [IOK
Bogopona. [I[pumeHenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHus BOAOPOa B bubnmnoreka [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0
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[IpakTuyeckas padora Ne 4 o Teme

bubmuorexa [JOK

31 «ITonmydenue u CO?I/IpaHI/IC BOJIOpO/IA, https://m.edsoo.ru/ff0d4f42
U3Y4YEHHE €ro CBOMCTB)

39 ModsipHblii 006EM ra30B. 3aKOH bubmumoreka [IOK
ABorapo https://m.edsoo.ru/ff0d542e
Boruncnenus o0pEMa, KoauuecTBa

33 BelIeCTBa rasa o er(; U3BECTHOMY Bubmiorexa LIOK

. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WIIN 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 YPaBHEHHUIO PEaKIMu Ha OCHOBE bubmmorexa LIOK
. . https://m.edsoo.ru/ff0d5708
3aKO0Ha 00BEMHBIX OTHOILICHUH T'a30B

35 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
BO/IbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
MHJIIKATOpaXx https://m.edso0.ru/ff0d59e2
Bona kak pactBoputenb.

37 Hacrimienspie 1 HeHACHIIIIEHHBIC bu6nmoreka [JOK
pactBopbl. MaccoBasi 10J1s1 BEIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTruyeckas pabora Ne 5 o Teme

38 «IIpurorosiieHrE pacTBOPOB C bubnuoreka [IOK
onpeneaEHHON MacCOBOM JIONeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonrtponbHast pabora Ne2 o reme bubnuorexa [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342

40 OKcuapl: coCcTaB, KiIacCupUKAI, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [losnyyeHne n XUMHYECKHE CBOWCTBA bubnuorexa [IOK
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KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEepHBIX OKCHUJIOB

https://m.edsoo.ru/ff0d664e

OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bubnmoreka [JOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMHYECKHUE CBOMCTBA bubnuorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukanus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losnyyeHne u XuMHUYECKHE CBOWCTBA bubnnorexa [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
16| coomstm nomyacnss, et bimorera LIOK
. y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUUECKHX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
r
8 ceasn neopramicerin biGorers LIOK
. p https://m.edso0.ru/00ad9a50
COeTMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edso0.ru/00ad9cb2
K 6ota Ne3
50 "Ochomie iacest neopracckix Bumorer LLOK
o P https://m.edsoo.ru/00ad9ela
COCTUHEHU I
IT
€pBbI€ TOMBITKU KJIacCH(PUKAITUN BuGmorexa LOK
51 XUMUYECKUX IeMeHTOB. [loHsTHE O

rpynmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
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https://m.edsoo.ru/00ad9a50
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https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

bu6mmorexa [IOK

52 XUMHYECKHX d1eMeHToB 1. 1. https://m.edso0.ru/00ada52c
Meunneneena
53 [Tepropl, TPYyMITB, TOATPYIIIHI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
saep. U3ororsrl https://m.edsoo.ru/00ada342
CTpoeHHE IEKTPOHHBIX 000JI0YEK
55 aT(f)MOB aJIeMeHTl(O)B [Tepunoanueckoii bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapaKkTeprucTUKa XUMHUECKOTO
56 3JIEMEHTA 10 €T0 IOJI0KECHHUIO B bu6mmoreka [IOK
Iepuomnueckoii cucreme 1. U. https://m.edso0.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. [1. bubnnoreka [JOK
W. MenneneeB — y4€HbIi, Meaaror u https://m.edso0.ru/00ada96e
rpaxaaHuH
58 DNEeKTPOOTPHUIIATETFHOCTh ATOMOB bubnuoteka [JOK
XUMHUYECKHUX DJIEMEHTOB https://m.edso0.ru/00adaab8
59 Honnas xummdeckas CBSI3b Bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosnsipHasi XUMHUYECKas bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHnTHas1 HEMosipHas bubnnorexka [JOK
XUMUYECKasH CBSA3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmmoreka [JOK
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https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
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https://m.edso0.ru/00adae28

63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bu6mmoreka [IOK
peakuuu https://m.edso00.ru/00adb076
bubmuorexa [JOK
64 OKHCIUTENN U BOCCTAHOBUTEIH 1 https://m.e dsg).ru 100adb076
55 | «Crpomme sroms. Xmammeom | 1 buGmnoexa LIOK
CB3En https://m.edso00.ru/00adb486
66 PezepHblit ypok. O000mmenue u 1 bubnnorexa [JOK
CHCTEMAaTH3aIMs 3HAHUH https://m.edso0.ru/00adb33c
67 PesepBHrlit ypok. O6o0mienue u 1 bubnnoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ad9ch?2
68 PezepHblit ypok. O000mmenue u 1 bubnnorexa [HOK
CHCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
Tema ypoxa Konrposbnsie IIpakrnyeckue oOpa3oBaTe/ibHbIe
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 0 0 bu6mmoreka [IOK
XuMu4eckux 3nementos 1. U. https://m.edsoo.ru/00adb59e
Meneneena
3

, | e ] :

- https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bubnnoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buapsl XUMHY€ECKOU CBSA3U U THIIEI bu6mmoreka [IOK

4 ) 1 0 0
KPHUCTAJUTNIECKUX PEIIETOK https://m.edsoo.ru/00adbact
KonTtponsHas pabora Nel o reme

5 «IToBTOpEHUE U yriIyONneHue 1 1 0
3HAaHUI OCHOBHBIX Pa3/elioB Kypca
8 kmacca»

Knaccudukanus XumMuueckux

5 peakLuil o pa3InyHbIM IIPU3HAKAM 1 0 0 bubnuoreka [IOK
OxucnuTensHo- https://m.edsoo.ru/00adbcb0
BOCCTAHOBUTEIBHBIE PEAKITUN
OxucanTenpHo- bubnuorexa [IOK

7 1 0 0
BOCCTAaHOBUTEIbHBIE PEAKIIHH https://m.edsoo.ru/00adbe9a

8 [ToHsATHE O CKOPOCTH XMMHYECKOU 1 0 0 bubnnorexka [JOK

pCaKkuu. IToHsATHE O TOMOTEHHBIX U

https://m.edso0.ru/00adc28c

30



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

IreTCPOTrCHHBIX PCAKIUAX

IloHsTHE 0 XUMHUYECKOM
PaBHOBCCHUU. q)aKTopr, BIIHMAOIINC

bubmuorexa [JOK

o H1é CKOpOCTL XUMIFCCHOH peatiind https://m.edsoo.ru/00adcade
1 TIOJIOXKEHUE XMMHYECKOTO
paBHOBECHS
Teopust 2IEKTPOIMTHYECKOM
10 l[I/IC(IZ)OLII/IaI_II/II/I.pCI/IJIBHBIC U cia0ble bubmorexa LIOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakinii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XUMUYECKHE CBOMCTBA KHCJIOT B
12 OCHOBAHMH B CBETE MPEACTABICHUI bu6mmoreka [IOK
00 3JEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JACCOLHAIIN
XuMHYECKHE CBONCTBA COJICH B
13 CBETE MpeJICTaBICHUN 00 bubmmorexa LIOK
B https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 [TonsiTue o runponuse conen bubmorexa [JOK
https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 AT bubmuorexa [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «II))CI_HCHI/IC 3KCHI:;pI/IMeHTaJIBHBIX bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1a9»
Kontponbnas padota No2 o teme Butmorexa LOK
17 «INEKTPOIUTHYECKAS

nucconuanusg. XuMu4ecKue

https://m.edsoo.ru/00addecO
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peakuuu B pacTBOPAX»

18

19

20

OO01as xapakTeprCcTUKa raJOreHOB.

XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJopa

Xnopooaopon. ConsiHasi KUCIIOTa,
XUMHYECKHUE CBOMCTBA, MOJyYEHHUE,
MPUMEHEHUE

[IpakTuueckas padora Ne 2 o Teme
«Ilony4yeHnne coNTHON KUCIOTHI,
U3y4eHHe e€ CBOMCTB»

bubmuorexa [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [IOK
https://m.edso0.ru/00ade104

bubmuorexa [JOK
https://m.edso0.ru/00ade348

21

Brruncienus no ypaBHeHHIM
XUMHUYECKHUX PEAKLUHI, ECIIH OJUH
U3 PEareHToB J1aH B U30bITKE

bu6mmoreka [IOK
https://m.edso0.ru/00ade488

22

23

24

OOmas xapaKTeprCTHKa 3JIEMEHTOB
VIA-rpynibl

AJ'IJ'IOTpOHHLIe MOI[I/I(I)I/IKaI_[I/II/I CCPBHI.

Haxoxnenue cepol u eé
COCIMHEHUH B IIPUPOJIE.
XHWMHYECKHE CBOMCTBA CEPBI
CepoBonopon, CTpoeHuE,
¢bu3nyeckue 1 XUMHUYECKUE
CBOMCTBA

bu6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bu6nmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6nmoreka [JOK
https://m.edso0.ru/00ade802

25

Oxcunpl cepbl. CepHasi KHCIIOTA,
(bu3nyuecKre U XUMUYECKHE
CBOWCTBa, MPUMEHEHUE

bu6mmorexa [IOK
https://m.edsoo.ru/00adea28

26

XUMUYECKUE PEAKIINH, JICKAIIHNE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
MOJTyYEHUSI CEPHOW KUCIIOTHI.

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

XUMHUYECKOE 3arpsA3HEHUE
OKpPY’Karolllen cpebl
COEIMHEHUSIMU CEPbI

27

[IpomMexxyTouHast UTOroBas
aTtecraius B (hopMe KOHTPOJIBHON
paboThL.

bubmuorexa [JOK
https://m.edsoo.ru/00adec8a

28

OO6m1ast XxapakTepruCcTHKA JIEMEHTOB
VA-rpynmnsl. A30T,
pacmpocTpaHeHue B IPUPO/IE,
(bu3HUYeCKre U XUMUYICCKUE
CBOICTBa. Beruncienne MaccoBom
JIOJIY BBIXOJ1a TIPOAYKTA PEAKIIHH.

bu6mmoreka [IOK
https://m.edso0.ru/00adeea6

29

30

31

AmMHEaK, ero Gu3nvecKue u
XUMHYECKHE CBOMCTBA, MOTyYCHUE
U IPUMEHEHUE

ITpakTruyeckas pabora Ne 3 o Teme
«Ilony4yenne aMmmuaka, U3y4eHue
€ro CBOMCTB)»

A3oTHas KuCnoTa, e€ pusnyeckue u
XMMHYECKHE CBOICTBA

bu6mmoreka [IOK
https://m.edso0.ru/00adf004

bubmuorexa [JOK
https://m.edso0.ru/00adf180

bu6nmoreka [JOK
https://m.edso0.ru/00adf306

32

Hcnons30BaHne HUTPATOB U COJIEH
aMMOHHS B KAYECTBE MUHEPAJIbHbBIX
ynoopenuit. XumMuueckoe
3arpsI3HEHUE OKPYKAIOLIEH Cpeibl
COEAMHEHMSIMH a30Ta

bu6mmorexa [IOK
https://m.edsoo0.ru/00adf518

33

®docdop. Oxcnn pochopa (V) u
dhochopnas kucnoTa, PuU3NIECKHe U
XUMHYECKHUE CBOICTBA, MOIyYCHUE

bu6mmorexa [IOK
https://m.edsoo.ru/00adf68a
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Hcnonp3oBanue GocgaToB B
Ka4eCcTBE MHHEPAIbHBIX

bu6mmorexa [IOK

34 yI00peHui. 3arpsa3HeHIe https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
VYraepon, pacipocTpaHeHUE B
35 HpI/IpEl[i[ gmmlt){ecxie u Bu6mnorexa LIOK
’ _ https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxcunsl yraepojaa, ux pusndeckue
Y XHMHYECKHE CBOMCTBA.
36 DKOJIOTUYECKHE MTPOOTIEMBI bubmmoreia LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYronbHast KUCIOTA U €€ CONn Bubmiorexa LIOK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
38 "[TonyueHune yriekucioro rasa. bubnmnoreka [JOK
KauecTBeHHas peakiiys Ha https://m.edso0.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 oprpaHI/IquKI/IX BEIECTBAX KAK O Bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX YTIepoaa
40 Kpemuuii u ero coenunenus Brbmiorexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
41 Pemrenne skcnepuMeHTAIBHBIX bubnnorexka [JOK
3aja4 1o Teme «Bakueiime https://m.edsoo.ru/00ae0bf2
HEMETAJLIBI U MX COCTUHCHUS
42 KonrtponsHas padora Ne3 o reme bubnuorexa [IOK
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«BaxHeln1me HeMeTalJIbl U UX
COCTUHEHUSI

https://m.edso0.ru/00ae0e18

OO01mmas xapakTepucTUKa
XUMHUYECKHUX DIIEMEHTOB —
MeETaJuI0B. MeTaummueckas CBsI3b U

bubmuorexa [JOK

43 METaJIMYeCKasi KPUCTAJUINICCKast https://m.edsoo.ru/00ae103e
pemérka. @u3nyecKue CBOMCTBA
METaJIJIOB
XUMHYECKHE CBONCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN PsijL Bubmiorexa LIOK
N https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJUIOB
O61ue cnocoObl MoTy4YeHHUs
MetaiuioB. CriiaBel. Beraucienus
45 10 YPAaBHEHMSM XUMHYECKUX Bubmiorexa LIOK
. https://m.edsoo.ru/00ae1156
peakIuii, €ciii OJIMH U3 PearcHTOB
COJICPKUT MPUMECH
46 [TonsiTHE 0 KOPPO3UM METAIIIOB Bubmiorexa LIOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbIEe METAIITBI bubmorexa LIOK
https://m.edsoo.ru/00ael14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuoteka [JOK
KaJus https://m.edso0.ru/00ae14b2
49 [I{esr0yHO3EMENBHBIE METAILIIBI — bubnmnorexa [JOK
KaJIbIUHA U MarHui https://m.edso0.ru/00ae15e8
50 Baxneiime coenuHEHUS KaJIbIUI bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O06o001meHre 1 CHCTEMaTH3aIIHS

3HAHUH
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JKEcTKOCTh BOABI U CIIOCOOKI €8

bubmuorexa [JOK

52 yCTpaHEeHHUs https://m.edsoo.ru/00ae1886
[TpakTuueckas padora Ne 6 mo Teme
53 ")EéCTKOCTb BOEZ)[BI A METOJBI €8 bubmorexa HOK
| https://m.edsoo.ru/00aelae8
yCTpaHeHUs
54 ATTOMUHI bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnoreka [JOK
THIPOKCH/IA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
%6 Aeneso https://m.eds00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cCHCTeMaTH3aIus
3HAHUU
[IpaxTnueckas padora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3aa4 1o Teme «Bakueitmme https://m.edsoo.ru/00ae3de8
METAJITBI U UX COCTUHCHUSD)
Brrurcnenus mo ypaBHEHUSM
XUMHYECKHUX PEaKIIHi, €CIIH OJTHH
60 U3 pEareHTOoB JlaH B U30BITKE WU bubnnoreka [JOK
COJEPKUT TIpUMeCH. Borauciienus https://m.edso0o.ru/00ae1750
MacCOBOM JOJH BBIXOJa POAYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
62 KontponbHast padora Ne4 o reme
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«BaxHeuime MeTajuibl 1 UX

COCIMHEHUS»
63 BemectBa u marepuassl B 1 bubmmoreka [IOK
MMOBCETHCBHOM JKU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHMI/I‘IGCKOCvBan}ISHeHI/Ie 1 bubnuorexa [JOK
OKPY’KaIOIIeH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun 1 bubmumoreka [IOK
HKOJIOTHYECKUX MTPOOIEM https://m.edsoo.ru/00ae4270
66 PezepBHbiit ypok. O000mmenue u 1 bubnnorexa [JOK
cHCTeMaTH3aIus 3HAHU https://m.edso0.ru/00ae0d0a
67 PesepBHrlit ypok. O6o01ienue u 1 bubnnoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepHblit ypok. O000mmenue u 1 bubnnorexa [HOK
cHCTeMaTH3aIHs 3HAHU https://m.edso00.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.I'., AxkiinonepHoe obmiecTBo «M31aTenscTBO
«IIpocsemenue»
» Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akiimoneproe odmiectBo «M31areascTBo
«IIpocsemenue»

["abpycesa H.W. Xumus: pabouas tetpans: 8 ki. 9 kit. / H.M.I'abpycesa.- M.:IIpocBemenue.

METOANYECKHUE MATEPHUAJIBI JJIs1 YUUTEJIA

Pynzurec I'.E., ®enpaman @.I". Xumus: 8,9 ki.: yue0./y1s1 o01ieoOpa3zoBar. yupexacHuit -M.:
IIPOCBELICHHUE.

I'apa H.W. Xumust paboune nporpammsl. [Ipenmernas nuans yueobuukos I'.E.Pyn3ureca,
@&.I".®enpamana 8-9 knaccel /H.H.I'apa.-M.: [Ipocsemienue.

Paneuxuit A.M.Xumus: nunakruueckuii matepuan:8-9 kin./ A.M.Paneuxuii.- M.:

IIpocsemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://m.edsoo.ru/7f41837c
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