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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEMIIMHU MPENnoaBaHusi yaeOHOTO npeameTa « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XxuMuM NOa€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUIA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJINBAECT 00s13aTEIHHOE MpeMETHOE COJIepKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHHUS XHUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNseT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPeOOBAHUN K
pe3yabTaraM o0y4YeHUs] XUMUU Ha YPOBHE lieJIed U3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM Il (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHPA, BAKHYIO
pOJIb UTPatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIOIUMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPTrEeTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (OPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4uyeOHOM  JIesITEIhHOCTH,
HKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IUMHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUMU OOECIEUYMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormuecku
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaep’kaHus MPOTPaMMBI IO XUMHH C(OPMHUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uayueHuro. CoaepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKOU
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOW CBA3H;

— TpeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHSS (GYHKIMA OOBACHEHHS M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS W TOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUs B Hayke. M3ydeHHE XUMHU NPOUCXOJIUT C MNPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKaromuil MUpY,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kinacey.

[lpy w3yueHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaua y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAHUN — BaKHEHUINX (PaKTOB, IMMOHATHM, 3aKOHOB M TCOPETUUCCKHUX ITOJIOKCHHM,
JIOCTYITHBIX 00OOIICHN MHMPOBO33PEHUYECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIBHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOopMHpOBaHHE WHTEIUICKTyaJIbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
oOyJaromuxcsi K CaMOCTOSITEIbHOM [MO3HABATEIbHON JIEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN JIEATETLHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIU), MUMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKPY’KaIOIIer0 MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KH3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHHH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecOo00pa3HOro TOBEAEHUST B OBITY MU TPYAOBOM JEATEIBHOCTH B ULEIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BHUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIs UM HAMPABICHHOCTH NajJbHEUIIEro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUS XHMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObI pa3ziesieHus CMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudgeckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAsi Macca. MaccoBasi 401 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuérel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Pu3NYECKUEe U XUMHUUYECKUE ABJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuUiaMu padoThl B JabopaTopuu U
npuémMamMu 0OpallieHus: ¢ JIabopaTOpHBIM 00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJaBJIEHUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
MEJTHOU MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) SBJICHUM, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUsS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3Y4YeHHUE CIOCOOOB PA3JeJICHHs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAHUE  pEe3yJbTaTOB  MPOBEACHHS  ONbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeline npeacTraBuTe M HEOPraHUYECKHUX BELIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3iemMeHT U mpocToe
BemecTBo. Haxoknenuwe kucimopona B TpupoAe, (U3MUYECKUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIIS KACIOPOaa.

TemnoBoit 3¢G(}eKT XUMHUECKON peaklud, TEePMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. Haxoxxaenue Bogopona B
npupoae, GU3MYECKHE ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBA BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACHIIMIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XUMHUUECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJOB:  cosieoOpasyroniye  (OCHOBHBIE, KHCJIOTHbIE, aM(OTEpHBbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
CBOWCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHmi. PU3MYECKHE W XHUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucior. dusudeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIoT.

Comu. Homenknatypa cosieil. @U3M4ECKUEe U XMMHYECKUE CBOWCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXY KJIacCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECIICHHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpallleHusl TopeHus (Mmo)kapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
ONMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W WU3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMozehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCITIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3Il0B BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aWUMOJECHUCTBUE BOABI C METAJLUIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH WHIUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
uzydeHue B3zaumopeictBusa okcuga menu (II) ¢ pacTBOpoM cepHOWM KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuognueckass cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METaJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHJIbI
Y TUAPOKCUJIBI.

[lepnogmueckuit 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuoas
u rpynmbl. DOU3NYEecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIiaM ¥ NEPUOIaM.

3nauenue [leprnoanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAs) CBSI3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tpornecchl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIIEJIOYEH, MPOBEJACHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3aoKeHUsl, COCAUHEHUS).

Mesicnpeomemmnuie céasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, MePUOIUIHOCTh, HAOJIOIEHHE,
AKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUI U HX
COCMHEHUN B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAIIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTATUIMUECKOW PEHIETKHU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeroBomMy 3ddexrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XMMUYECKUX 3JIEMEHTOB, 10 00OpPaTUMOCTH, MO
Y4aCTHIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xumMmruyeckoM paBHoBecuu. DakTopBI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiienne ypaBHECHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUU C  HCHOJIb30BAHHEM  METOJIa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs Auccouuanuu. CHUIbHbBIE U CIIa0ble SJIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpallI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [[OHATHE O TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIIECTB — METAIOB W HEMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pEakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALUMU KHUCIOT, IIEJIOYEd W COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK ~ TMPOTEKAHUS  peakuui  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C T[OMOIIBIO KAYECTBEHHBIX PpPEAKIMA HAa HOHBI, PEUICHHE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJjopa
(B3aUMOJIEHCTBHE C MeETaUlaM{, HEMeTaUlaMU, IIeI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHeWIlHne XJIOpUIbl U HX
HaXOXJCHUE B MPUPOJIE.

OO6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoOpOJ, CTpOCHHE, (PU3HYECKHE U
XUMHUYECKUE CBOMCTBA. OKCHUIIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3MUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckne). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAS PEAKLIMS Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
buznyecKkrue 1 XMMHUYECKHE CBOMCTBA, ONyyeHUe U npuMeHenne. Cojau aMMOHUS,
uX (pU3NYECKUE U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJydyeHHUe, (PU3NYECKUe U XUMUYECKUE
CBOMcTBa (OOLIME Kak TMPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yI00peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornuele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3NdIecKue U XUMHUIECKHUE CBOMCTRA,
nosyuenue. Mcnonp3oBanne GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMKM, pPACIpPOCTpaHEHWE B MNPUPOJE, (PU3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUEe MPOOJIEMBbl, CBSA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza r1i100anbHOr0 MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIN
s dekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJlydueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B ObITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO34MCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: )KMpax, OeJKax, yriieBogax — 1 ux
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usnueckue W XUMHYECKHUE CBOMCTBA, IMOJIYy4YEHUE U
npuMmenenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeacraBieHusi 00
okcusie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOJIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeine cTpouTeNnbHble MaTepHalbl: KepamHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobieMbl 6e30macHOro MCHOIb30BAHUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB
UX TIPOTEKAaHMs, OMBITHI, OTpaxkaromue (U3NYECKHUE U XUMHUUYECKHUE CBOICTBa
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJIOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl M €€  COeAUHEHUSIMU  (BO3BMOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHUE TIpoliecca OOYTIIMBaHUs caxapa Ioj AeHCTBUEM
KOHLICHTPUPOBAHHOM CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHMYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIiK Ha Cynbdar-
MOH W HaOJIOJieHHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKHUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3yUYCHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiiMa3a, rpaduta, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojiyueHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHbl W HW3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIJICHHOCTH, PEIICHUE HSKCIIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TnonoxkeHus B llepmogmyeckor cucrteMe xumudeckux daeMmeHToB . N.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTauioB. MeTtammyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTauioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CroCcOOBI TIONTy4eHUs MeTauioB. [loHsATHE O KOppPO3WM METAIOB, OCHOBHBIC
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. M. MenaeneeBa, CTpO€HHME UX aTOMOB, HaXxOXJCHUE B MPUPOJE.
du3nyecKue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuoanueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE atoma, HaXOXAeHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoeHHE aroma, HaxoxJIcHUE B mnpupoae. Duzmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conu xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3HH  METALIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAaHWE  BHJICOMATEPHAIOB), TMPH3HAKOB  IMPOTEKAHUS
KAQYECTBCHHBIX PEAKIIMKA HA WOHBI: MAarHus, KIbLMS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITUBAHMUS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kajiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METAaJIJIbl U UX COCAMHCHUS.

XHUMHUS M OKpPY:KaoUas cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBas momoinb npu
XAMUYECKUX 0KOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromehd cpeanl (NpeaeiabHas I0myCcTuMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBJSIONINXCS CUCTEMHBIMU JJISL OTJAECIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEINPOBAHUE, HM3MEPEHUE, MOJIEb, SIBICHHE, TMapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKJIUJ,
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, pPAaCTBOPUMOCTbD, KpUCTANTNYECKast
pemérka, CIuiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHON JAESATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaOIIMXCS
PYKOBOJCTBOBAThCS CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAlUM |
pacIlIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACIEIUI0, TTOHMMAaHUS 3HAUYCHUS XUMHUUYECKOM HAayKu B >KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIAJIETh JOCTOBEpPHOUM MH(pOpMaIMEeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxJaaHCKOr0 BOCIMTAHUSA:

MIPEJICTABJICHUS O COIMAJIBHBIX HOPMaX M MpPaBWIAX MEKIUYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENAOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJ7lay, BBIOJHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4uyeOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJAECHHWE M TIOCTYNKU CBOUX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW pEakiMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH WU COCTABIISIONIUE
OCHOBY JIJI1 IOHUMAHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NpPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHCHHUS HAOJIOIaeMBIX IPOIECCOB M SBJICHUH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TMO3HAHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIOJICHUSI TpaBuUi  OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOM KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 TpyJa pa3auyHoro poja,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYIOBON IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOIDKEHUSI 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodhecCUOHATBHOM ASSTENBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJaliTUPOBATHCS B IPO(HECCHOHATIBHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JIEeCO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI ~ 3KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUsl TIJ00aJbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeaMETHBIX pE3YJbTATOB BBIICISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT H JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY ILJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHATHH (BBIACIATH WX XapaKTEPHBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHUYECKHUX BEIIECTB M XMMHUUYECKHX PEAKIUH,
yCTaHABIMBATh MPUINHHO-CIICJACTBEHHBIC CBS3M MEXKIYy OOBEKTaMH H3YyYCHWS,
CTPOUTH JIOTUYECKUE pacCyXAeHUs (MHAYKTHUBHBIC, JICIYKTHUBHbIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABIATH U XapaKTEPU30BaATh CYIIECTBEHHbBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJICTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe IeliCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOoaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanmueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HWHTEPNPETHPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHEeTa), KpPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(MOPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCMOJIb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCHl (B XOA€ Juajiora W (WJIM) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3aa4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJNaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OMNbITa,
1abopaTopHOI pabOThI O UCCIIEA0OBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUs1 y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIEOBAaTEIbCKOM  JCATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHUsl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIM  QITOPUTM  JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCITI0JIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUU.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeaMETHBIX pe3yJabTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
CoNlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4YHbIE 3HAHUS, YMEHUS M CHOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyuenus B 8 kiiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUuPUKAMs peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- ¥ SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiinm,
AIpO aToOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSIpHAs KOBAJICHTHAsI CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(MporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JUIsI COCTaBJICHHS (HOopmMys
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabMuuHyr0 ¢opmy Ilepuonnyeckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh T[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnma)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepmomnueckas cucTeMa XuMHYeckux diemeHnToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij sApa, 00IIee YHCIIO AICKTPOHOB
U pacTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIHMH
BEIIIECTB, 110 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIMME XMMUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATCITHHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(ukaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — ISl M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAONIOJACHWE, W3MEPCHHE, MOJICITUPOBAHHE, JKCIICPUMEHT
(peasibHBINA U MBICIICHHBIN );

ClIeIOBaTh  NpaBWIaM  T[OJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe IMpaBuUiiaM OOpallleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMONYYCHUIO WU COOUPAHHIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH M KUCIIOT C MTOMOIIBIO WHIUKATOPOB
(;takmyc, dhenondranienH, METUIOPAHXK U IPYTHUE).

K xoHiy 00yuenus B 9 kjiacce npeaMeTHble pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHUM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTDh, CTETIECHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTHUYECKAs] IUCCOLMALMSA, PEAKIUH HOHHOTO
oOMeHa, KaTaJiu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIIEHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaIIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUN 1o ¢dopmyiiaM, BUA XUMHUYECKOM
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOIO BELIECTBA;

packpeiBath cMbich llepuonnueckoro 3akona JI. W. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATH W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmyeckoid CUCTEMBbI XUMHYECKUX AJIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», manbie u  OOJbIIME NEPUOIbI, COOTHOCUTH
0003HauYeHUsl, KOTOphIE HMEIOTCS B TIEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBY Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEIJIOBOMY 3P (dEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHYECKHUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMeHa, YypaBHEHHS pEaKUui, MOATBEPKAAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHid
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
POTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYIO H  MOJSPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  O0OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaliieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TOJYyYEHHUI0O U COOMpPaHUIO
ra3o000pa3HbIX BEUIESCTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonu-, kKapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHU]I-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OINEpAllMU MBICIUTEIBHON JEATeTbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOO0OIIEeHHEe, CHUCTEMATU3allhi0, BbISBICHHE
MPUYUHHO-CJICJACTBEHHBIX CBSI3€H — I WU3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOOIeHNe, M3MEPEeHHe, MOJCIUPOBAaHUE, DKCIEPUMEHT (peanbHBId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

Ne HaumenoBanue pasaesna Kosaun4vecTBo | KOHTpOJbHBIE | [IpakTHYecKue
n/n 4acoB padoThI padoThI
1. | OCHOBHBIC TOHSATHS XUMHUHU 54 3 6
(YpOBEHb aTOMHO — MOJIEKYJISIPHBIX
MIpEACTABICHUH)
2. Ilepuoauueckuii 3aK0H U 7 - -
NepruouyecKas cucrema
XUMHUYECKUX deMeHToB J[. M.
MenneneeBa. CtpoeHue atoma
3. Ctpoenue BeniecTBa. XuMUueckas 7 2 -
CBSI3b.
Hroro: 68 5 6




9 KVIACC

Ne HaumenoBanue pa3aesa KounuyecrBo | KonTposbHubie IIpakTuyeckue
4acoB padoThI padoTsbI

n/n

1. | IloBTOpeHue Kypca XuMuM 8 Kjacca 5

2. | Muoroo0Gpa3zue XUMHUYECKUX 18 1 2
peaxkiun

3. MHoroob6pasue BeIecTB 38 2 5

4. | Kpatkuit 0030p BOKHEUIIINX 7 1 -
OpraHUYECKHUX BEIECTB
Hroro 68 4 7




KAJIEHIAPHO - TEMATHYECKOE IIJTAHUPOBAHUE YUYEBHBIN IPEIMET «XUMMSI». 8 KJIACC.

(68 uacos, 2 yaca B Hegenio)

Ne ypoka Ilnanupyemble pe3yJbTaThl HUcnoab3zoBanue
obopynoBanus Touku
IIpeamernble MeranpeameTHble JInyHoCTHBIC HeneBas ycranoBKka Pocra
Tema ypoka Tun ypoka, Ilo3naBartenbHbIE Ypoka
TEXHOJIOTHH YV,
PerynsatuBubie YY /I,
KoMmmyHuKATHBHBIE
YV
1. Ilpeamer  xumum. BpinycKHUK K. YY/.1.Paspeuienne | |.Morusamus Paznuyate npenmeTsl
XuMHS KakK dYacThb HAYYUTCH: 1aBaTb KOHCI)HI/IKTa Hay4YCHUA I/I3y‘leHI/Iﬂ
€CTECTBO3HAHHSL. TIOHATHE © | 2.Ympasnenue TIPCAMETY XHMHA €CTECTBEHHBIX HAYK
BemectBa w  ux MIPEAMETE XUMHUH. 2.Pa3BuBath
. MOBE/ICHUEM MTapTHEPA MOHSTHSI «aTOM,
CBOMCTBA. CdopmuposaTh YyBCTBO F'OPAOCTH
ILYY . . «MOJICKYJIa»,
TIIEPBOHAYAJIBHBIC 332 pOCCHUCKYIO L
[peCTaBIICHNS: L. q)OpMI/IpOBaHEIe XHMHUECKYO «XAMHUYECKNU
a) 0 BELIECTBE, a ITO3HABATCIbHOU LICIIN Hayky 3JIEMEHT», KUOHY,
TAKKE O MPOCTHIX U e CumBonsl 3.HpaBCTBEHHO- «4acTuLay, «KMHIECKC,
Kom6unuposan CITOMKHBIX XUMIMECKIX THYECKOE «k03(QPUIHERTY,
o JJIEMEHTOB .
HBIA YpOK BELIECTBAX; OLICHUBaHHUE «CXeMa XUMUYECKOU
6) HAYATE e  XumHueckue
bopmysI peaxkum»,
(bopmHposats e TepMuHBI «ypaBHCHHC
MCHHEC o
Y e  AHamu3 u XUMHUYECKOU
XapaKTepHU30BaTh
BelecTBa CHHTE3 peaxkmum».
HCTIOND3 ;’[ P.YYI. Ha6mronate cBolicTBa
Yy A 1.Ilememonaranue u
5TOTO X BEILIECTB U KX
TUIAHKPOBaHHE.
(usnueckue U3MEHCHUS
CBOWCTBA. B X0/l XUMHYECKHUX
2. Meroapl Mo3HaHUA ChopmupoBaTthb K. YY /. 1.MotuBanus peakuui,
B XUMHH: MIEpBOHAYAIILHBIC 1.Paspermenne Hay4CHUS (usnueckue u
Ha6JIIOZ[CHI/Ie, NpeACTaBJICHUA: O KOH(I)HI/IKTa NpeaMETy XUMUA XUMHUYECKUE
OKCIIEPHMEHT KONi6MHHpOBaH MeTO/[ax 2.Vipasriene 2.Pa3BuBath [peBpaLeHus
HBbIN ypOK Ha6HIOI[CHI/Ie u YYBCTBO IropA0CTHU

OKCIIEPUMEHT

IIOBEICHUEM IIapTHEPA
ILYVYA.

1.®opmupoBanue

3a POCCUICKYIO
XUMHYECKYIO

HayKy

N3y4YacMbIX BCIICCTB.




MO3HABATEIHHOM LIEIH

3.HpaBcTBEeHHO-

e Anamm3 u 3TUYECKOE
CHHTE3 OIICHHBAHHE
P.YV.
1.Ilenenonaranue u
IUIaHUPOBAHHE.
Tpaktuueckast Vpoxk ITo3HaKOMUTBH Y- K.YYI. 1.®opmupoBaHue
pabota Nel. 00001IeHUS U cac 1. TlnanupoBanue HHTEpeca K HOBOMY
HpaBI/IHa TEXHUKHU CHCTEMATH3aLHU Ha60paT0prIM HpaKTHHeCKOﬁ pa60T],1 110 IIpeaAMETY.
0e30macHOCTH  TIPH 1 3HAHMH o0opyznoBaHueM, peIMeTy 2..Pa3BuBath
pabote B npueMaMu 2.Vrpasnenue YyBCTBO T'OPAOCTHU

HOBE/ICHUEM ITapTHEpa.

XHUMHYECKOM KaOu- 00paIieHus ¢ HAM. LYY 32 POCCUICKYIO
HeTe. Paccmotpets ) ) XUMHYECKYIO
1. DopMHUpOBaHUE
Os3HakoMyleHHE  C HpaBHJIa TEXHUKH . HAYKY
MO3HABATEILHON LIeTH
71a60paTOPHBIM 0C30MacHOCTH B T 3.HpaBcTBeHHO-
. epMUHBI
000pyIOBaHUEM. KaOWHEeTe XMMUH P 3THYECKOE
e Anamm u
OLIEHUBAHUE
CHHTE3
P.YV/.
1.1lenenonaranue n
[UTAHUPOBAHUE.
Yucrele BemecTBa H | YPOK OTKpbITUS | Hcnonb3oBaHue K. YY/]. dopmupoBanue
cMmecu. CriocoObI HOBOT'O 3HAHUS JJIA TIO3HAHUA q)OpMI/IPOBaHI/IC HUHTEpPECAa K HOBOMY
pasneneHus cMecei OKPYKaIoIero yMeHHUs paboTaTh B peIMeTy
MH HYHBIX
pa pasil rapax, OTB€4aTh Ha
METOJIOB
BOIIPOCHI YUUTEIIs,
(HabroieHue,
H3MEpEHHE, OTIHIT, YMEHHE UCII0JIb30BaTh
SKCTIEPHMEHT, XAMUWYECKUU SI3bIK
monemuposanuen | LYY/,
ap.) ®opMHpOBaHUE
yMeHUs Ha0JII01aTh,
JIeNIaTh BBIBOJBI IIPU
MIPOBEJIEHUU OIIbITOB,
yMeHus paboTats ¢
KHUTOM
P.YV.
1.1lenemonaranve n
[UTAHUPOBAHUE.
TpakTiyeckas VYpoxk Hcnons3oBanue K.YVYI. dopmupoBaHue

Yuurtbcs npoBOANTH
XUMHYECKUH
SKCIICPUMEHT.
Uccnenosath
CBOMCTBa U3y4aeMbIX
BerectB. CoOroaTh
MpaBUJIa TEXHUKU
Oe3omacHOCTH.
OnpenensiTh
MPU3HAKA
XUMUYECKUX PEAKITHIA,
OTHOCHUTEIIbHYIO
ATOMHYIO MacCy
BaJICHTHOCTh
JJIEMEHTOB,

COCTaB MPOCTEHIINX
COEMHEHUH 10 UX
XUMHYECKIM
dopmymam.
DukcupoBars B
TeTpaau
HaOJIF01aeMbIe
MPU3HAKA
XUMUYECKUX PEAKLIUN.




pabota Ne 2.

OuncTka
HEHHOM
MOBapEHHOM COJIN.

3arpsiz-

000011eHUd 1
CHCTEMATH3AIHN
¥ 3HaHWUM

NPaKTHYECKUX U
71a00paTOPHBIX
paboT, HECTIOKHBIX
IKCIIEPIMEHTOB
JULSE
JIOKa3aTesIbCTBa
BBI/IBUT'aCMBIX
MIPEOI0KEHUH;
oIMcaHue
PEe3yJIBTAaTOB STUX
pabot

DopMHUpPOBaHUE  YMEHUS
paboTaTh B mapax.
ILYY .

DopMUpPOBAHUE  YMEHUS
Ha0JIIo1aTh, JienaTh

BBIBOJIBI IIPU MPOBEICHUH
OIIBITOB.

P.YV.

YMeHue xapakTepu3oBath
CYILLIHOCTh TIOHATHH
YUCTBIC  BENIECTBA |
cMmecu u CHOCO0BI
pazneneHus cMecei

HHTEpeca K HOBOMY
penMeTy

Dusnueckue u | VYpok otkpeiTusi | Ilosnakomutses ¢ K.YV/I. 1.MotuBamus
XUMHYECKUE HOBOTO 3HAHUL BaXKHEHIMMH XuM. | 1. Paspemienue HaY4CHHUS
SIBJICHUSL. MOHATHIMHU: KOH(IIMKTa MpEaMETY XUMHUS
Xumuueckue (dbusnueckue u 2.YupasieHue 2.Pa3BuBath
peaKuum. XHUMUYECKUe MOBEICHHUEM NapTHEPA. 9yBCTBO FOPIOCTH
SIBJICHHS, IL.YVYI. 3a POCCUICKYIO
XUMHYCCKast 1. ®opMUpOBaHKE XUMAYECKYIO
peakmuys; TI03HABATENILHON LIENN HayKy
YMEHHUE OTJINYaTh e  XuMHuUecKHe 3.HpaBcTBeHHO-
XUMHYECKHUE hopmysl OTHYECKOE
peakiuu oT e  TepmuHBI OIICHUBaHUE
(U3IIECKIX P.YV].
SIBJICHUH 1.1lenenonaranve u
TUTaHUPOBAHHE.
ATOMBI u | Kombunuposan DopMHpOBaHUE K.YYA. 1. DopMUpOBaHHUE Y
MOJIEKYJTbI, HOHBI. HEI 3HAHUH y4-Cs O 1. ®opMynupoBaHue yUaIuxcs yaeoHo-

COCTaB€ aToMa U
aTOMHOI'O Apa,
HOHOB U MOJICKYIJI.

COOCTBEHHOIO MHEHMS U
MO3HIINHY;

2. YMeHHE yIUTHIBATH
pas3Hble MHEHHS
UHTEPECHI U

M03HABATELHOTO
HHTEpeca K HOBOMY
yueOHOMY
Marepuany u
Croco0am perieHus

AIIEMEHTY, «HOHY,
«QIEMEHTapHbIe
qacTHLBD). PaznnyaTh
MOHSTHUS «BEIIECTBA
MOJIEKYJISIPHOTO
CTPOCHHS» U
«BEIIECTBa HEMO-
JIEKYJISIPHOTO
CTPOCHHS.
OmnpenensiTe NOHITHE
«KpHCTaJUTNIECcKaspe
metkay. OnpenensaTs
BaJICHTHOCTH aTOMOB B
OM-HapHBIX
COCIMHCHUSIX.
Ornpenensite cocTaB
MPOCTENIINX
COEIMHEHUH 10 UX
XUMHUYECKIM
dbopmynam.
Nzobpaxath
npocTeimue
XUMHUYECKHE PEAKIIH
C TIOMOIIBIO
XUMHYECKUX
YpaBHEHUH.
CocTaBisiTe GOPMYIIBI
OMHAPHBIX
COEIMHEHUH 110
W3BECTHOM
BJICHTHOCTH
JJIEMEHTOB.
MonenupoBaTh

Bechl OJICTPOHHBIC

JlaTunk Temneparypbl
IJIATHHOBBI,
BeKTpUYecKasi IIIUTKA

000CHOBBIBAaTh HOBOI1 4aCcTHOH CTPOEHHE MOJIEKYJT
c06CTBeHHy10 MO3HULIHIO. 3ala4vu. METaHa, aMMHUakKa,
I.YVYI. 2. Pa3BuBarhp BOZOPO/Ia,

1. Ucnons3oBanne 9YBCTBO EOPJIOCTPI XJIOPOBOAOPOIA.
3HAKOBO-CHMBOJIMYECKUX 3a pOCCHHCKYIO

CpEACTB, B TOM UHCTIE XMMHUYECKYIO PaccuurtsiBaTh

MOJEIIEN U CXEM IS

HayKy




pelieHus 3anay.
P.YV].

1.Ymenne
CaMOCTOSTEIBHO
aJIeKBATHO OLICHMBATh
NPaBHIbHOCTh
BBITIOJIHEHHS JICHCTBUS U
BHOCHUTBH HCOOXOIUMBIC
KOPPEKTUBHI B
HCIIOJIHEHUE KaK MO XOAy
€ro peajH3alim, TaKk U B
KOHIIE

3.HpaBcTBEeHHO-
3THYECKOE
OLICHUBAaHUE

JIeHCTBUSL.
BemecTtra Ypox oTkpbITUA | YMeHue K.YY/. 1.MotuBarust
MOJICKYJIIPHOTO M | HOBOTO 3HaHUSI | XapaKTepu3oBath 1.Paspemenne HayICHH
HEMOJIe- KpHCTAJUINICCKHE KOH(IUKTA IpeIMETY XUMUS
KYJIPHOTO PELIETKH. 2.VnpapieHue . 2.PazBuBats
CTpOEHHS. MIOBEJICHUEM MapTHEpA. IyBCTBO I'OPAOCTH
Kpucranmmuecku LYV -

p 1.dopmupoBanue POCCHUCKYIO.XUMH

€ PCHICTKH. TI03HABATENLHOM TENH. 4eCKyI0 HayKy

CHMBOJIBI XUMHUYECKUX 3.HpaBcTBeHHO-

JJIEMEHTOB. ITUYECKOE

Xumuueckue GopMyIibl OLICHUBAHHE.

TepMuHBL

P.YV/.

1.CamocTosATeNbHO

a/IeKBATHO OLICHUBATH

MPaBHILHOCTH

BBIMTOJHEHUS CHCTBUS U

BHOCHUTH HEOOXOINMBIE

KOPPEKTHBHI B

HCIIOJIHEHUE KaK M0 XOIy

€ro peajm3aium, TaKk U B

KOHIIE

JIeHCTBUSL.
[IpocThrie u | KomOuaupoBan | Ymenue K.YY . 1.MoruBarius
CJIOKHBIE HBIN ypOK XapaKTepu30BaTh 1.ApryMeHTHpOBATh Hay4eHHs
BCIIECTBA. B )XXHEHUIIHNEC CBOIO MO3HIUIO U IPEJMETY XUMHUS

OTHOCHUTEIILHYIO
MOJISKYJIIPHYIO Maccy
BEILIECTBA 110 €ro
dopmyre.
PaccuntreiBaTh
MacCCOBYIO JIOJIFO XH-
MHUYECKOTO 3JICMEHTA
B COCJMHEHUHU.
PaccuntriBaTh
MOJISIPHYIO Maccy
BeIlIECTBA.
VcTanaBImMBaTh
pocTeiiune

(G opMyITBI BEIIECTB 110
MaCCOBBIM O0JISIM
3JICMEHTOB.
Beraucnats mo
XUMHUYECCKUM
YpPaBHEHHSAM Maccy
WJIU KOJIMYECTBO
BellleCTBa 110
HU3BECTHOM Macce Win
KOJIMYECTBY OJHOTO
U3 BCTYHAIOIIUX B
PEeaKInIo UK
MOJTyYaOLTUXCS
BEILIECTB.
Hccnenorath
CBOMCTBA U3y4aeMbIX
BeiecTs. HabmrogaTh
¢dusndeckue u
XUMHUYECCKHUEC
MIpeBpaIeHUs
I/ISY‘IaeMLIX BCIIICCTB.
PacrnioznaBath
OTIBITHBIM ITyTEM




XuMHYECKUN XUMHYECKHUE KOOPJMHHPOBATH €e C 2.Pa3BuBaThH
3JIEMEHT. HOHATHS:XMUMUYECK | IMO3UIMSAMM ITapTHEPOB B | UYBCTBO TOPJOCTH
MerTauibl " Ui 3JIEMEHT, COTPYIHUYECTBE NPU 3a POCCUICKYIO
HeMeETaILIbL. KIIacCU(pUKAIISL BbIpabOTKe 001I1ero § XUMUYECKYIO
BeIeCTB (Ha pelIeHus B COBMECTHOM HayKy
HPOCTBIE U JESATEILHOCTH. 3.HpaBcTBeHHO-
CJI0KHBIE ILYY. 9THUYECKOE
BELIECTBA). 1.Ymenne OLICHUBAHHUE
OPHEHTHPOBAThCS HA
pasHooOpasue crioco6oB
pelieHus 3a1a4
2.YcraHaBiuBaTh
MIPUYMHHO-CIIEACTBEHHbIE
CBSI3H.
P.YVI.
1.1lenenonaranue u
IUIAaHUPOBAHHE.

10. SI3pik xumud. 3nakn | KoMOWHMpOBaH | Ywmenue K.YY/I. 1.MoruBanus
XUMHYECKHX HbIH ypOK XapaKTepPH30BaTh 1. Paspemenue Hay4eHUs
JJIEMEHTOB. BaKHEHIIHEe KOH(IIMKTA MPEIMETY XUMUSI
OTHOCHTENBHAS XHUMUYECKUe 2.YupasieHue 2.Pa3BuBaTh
aTOMHasl Macca. HOHATHS: MOBEZICHHEM MapTHepa 4yBCTBO TOPIOCTH

XUMHYECKUH ILYVY/. 3a POCCHICKYIO
JJIEMEHT, 1.®opMupoBanne XHMHUYECKYIO
OTHOCHTCIIRHA MO3HABATEIbHOM LSITH: HayKy
aTOMHas Macca. CHMBOJIEI XHUMHYECKHX 3.HpaBcTBeHHO-
3JEMEHTOB; 9THUYECKOE
XUMHYECKHE POPMYITBI; OLICHMBAHUE.
TEPMHHBI.
P.YVI.
1.1lenenonaranue u
TUIAHUPOBaHHE

11. 3akoH mocrosiuctBa | KOMOWHUpOBaH | Vwmenue K.YY/. 1.MoTuBanus

cocTaBa BEILECTB HBIU YpOK XapaKTepU30BaTh 1,Pagpeme1—1ne Hay4eHUs

OCHOBHBIC 3aKOHBI
XUMHHU: 3aKOH
IIOCTOAHCTBA
CcoCTaBa BCIICCTB.

KOH(IIMKTa

2.YnpasneHue

MIOBE/ICHNEM MapTHEepa

ILYVY].

1. @opmupoBaHue

TI03HABATENFHON LIEITH
e  CumBoisl

HpeIMeTy XUMHUS
2.Pa3BuBaTh
YyBCTBO TOPIOCTH
3a poccuiickyro
XUMHYECKYIO
HayKy
3.HpaBctBeHHO-

KHCJIOPOJI.
OnwuceiBaTh
XUMHYECKHE PEaKIIvy,
HaOII0JaeMBIE B XO€E
JIEMOHCTPAIIHOHHOT O
1 1a00paTOPHOTO
9KCIICPUMCHTA.
JlenaTh BBIBOMBI U3
pe3yIbTaTOB
TIPOBEACHHBIX
XMUMUYECKHX OTBITOB.
VYyacTBOBaTh B
COBMECTHOM
00CyX)IeHNH
PE3yJIbTATOB OIBITOB.
Oxa3bIBaTh MEPBYIO
MIOMOIIb TIPH
OTpAaBIICHUSX, 0’KOTaX
1 TPaBMax, CBSI3aHHBIX
C peaKTUBaMHU U
mab0paTOPHBIM
000pyIOBaHUEM.
CocraBnsiTh (GOPMYIIbI
OKCH/IOB I10
WU3BECTHOM
BaJICHTHOCTHU
JIIEMEHTOB.
3anuceBaTh
IpocTeIne
YpaBHCHHS
XUMUYECKUX PEaKLU.
[Tons30oBaTbCs
nHpOpMAaIen 13
JIPYTHAX NUCTOYHUKOB
JUTS TIOJTOTOBKHU
KPaTKUX COOOIIEHHH.
l'oToButh




XUMHYIECKHX ITUYECKOE MPE3EHTALUH 10 TEME
3JIEMEHTOB OILICHHBaHHE
e  XuUMHUYECKHE
(dhopMmyIiBl
e Tepmuns!
P.YVY.
1.Ilenenonaranue u
TUTAaHUPOBaHHE
12. Xumuueckue YPOK OTKpBITUSL | YMeHue K.Yy . 1.MoruBanus
bopMyIbL. HOBOT'O 3HAHUS XapaKTepHU30BaTh 1.Pa3pemnienne Hay4YeHUs YMeTb pacCUNTHIBATH
OTHOCHTEIbHAS HOHSTHUS 00 KOH(IUKTa MPEAMETY XUMHsI ~ |OTHOCHTEIBHYIO
MOJIEKYJISpHASL OTHOCI/ITUem,Hoﬁ 2.YupasneHue 2.HpaBcTBEHHO- MOJICKYJIAPHYIO MaccCy.
MACCA. aTOMHOMH 1 MIOBE/ICHUEM NapTHEpa 3TUYECKOe
o MOJIEKYJIIPHOI ILYVY. OLICHUBAaHHUE.
KauecTBeHHbIN 1
. Maccax. 1. DopmupoBaHue
KOJMICCTBCHHBIN TIO3HABATETHHOMN ITEITH
COCTaB BCIIICCTBA. ° CHUMBOJIBI
XHMHYECKUX
3JIEMEHTOB
e Xumuyeckue
(dhopmyItsl
P.YVY.
1.1lenenonaranue u
TUTAaHUPOBaHHE
13. Maccosast nons | KomOuampoBan | Onpenenenue K.YY/I. 1.MoruBarnus VMmenne
HBIH aJIeKBaTHBIX 1.Paspemienue Hay4eHUs BEIYHCIISITE!
XMMHYECKOTO Croco00B pelIeHust | KoH(IUKTa TIPEIMETY XUMUS MAacCOBYIO JIOJTIO
3JIeMEHTa B y4ebHoil 3a7aun Ha | 2.Ympasienue 2.HpascTBeHHO- XUMHUYECKOTO
COeIMHEHNN. OCHOBE 33/IaHHBIX MOBEJICHUEM TTapTHEPa 3THYECKOE JJIeMEHTA I10
AITOPUTMOB ILYYA. OLICHUBAHHE bopmyne
1.®opmupoBanue COCIMHEHHUS
MI03HABaTEIbHON Lienu
CumBOJIBI
XUMHIECKIX
2JIEMEHTOB
XuMHueckue GopMyIIbl
‘TepMuHbI
P.YVI.
1.Ilenenonaranue u
TUIAaHUPOBAHUE
14. BaneHTHOCTH VYPOK OTKpBbITHS | YMeHue K.YV /. 1.MoTtuBanust VYmeth
XUMUYECKUX HOBOTI'O 3HAHUS OTIpEIICTISATh 1.Pa3pemienue Hay4eHHUs OIpENEIATh
JJIEMEHTOB. BAJICHTHOCTD H KOH(JIUKTA TIPEAMETY XUMUS BAJICHTHOCTD U
Omnpenenenne 3HauYEHUE 2.YnpasneHue 2.Pa3BuBath 3HaYEHUE
BAJICHTHOCTH BaJICHTHOCTH MOBEICHHEM MapTHepa. YyBCTBO TOPIOCTH BaJICHTHOCTH
JJIEMEHTOB HEKOTOPBIX 3a poccuiicKyio




hopmynam XUMHUYECKUX ILYVYA. XUMHUYECKYIO
o 3JIEMEHTOB; YMeHue onpenensiTh HayKy
OGUHAPHBIX Ha3bIBaTh aJICKBaTHBIC CITOCOOBI 3.HpascTBeHHO-
COCUHCHU. OuHapHBIC pereHus yueOHOM 3a1aun | ITHYECKOE
COCIIMHCHUSL. Ha OCHOBE 33JJaHHBIX OLICHUBAaHHE
AITOPUTMOB.
P.YYA.
1.Ilenenonaranve u
IUIaHUPOBaHHE
15. CocranieHue YwMmenue K.YVY]. 1.Ymenue YMmets
XHUMHUYECKUX COCTaBIIATD YMeHne caMOCTOSITENNEHO | BBICTPaWBaTh COCTaBJIATh
(GopMyT GUHAPHBIX bopmyibt OpTaHH30BBIBATH yueOHOE | COOCTBEHHOE bopmyint
COEIMHEHNH o OHHAPHBIX . B3aUMOJIEHCTBHE B LEJIOCTHOE OMHAPHBIX .
COCIIMHCHHH IO COCIMHCHUI 10
BaJICHTHOCTH. A N TpyIIme. MHPOBO33pEHHE: A .
H3BECTHOM H3BECTHOM
ILYVY. 0CO3HaBaTh
BaJICHTHOCTH BaJICHTHOCTHU
Ymenue HOTPeOHOCTh U
JJIEMEHTOB. JJIEMEHTOB.
npeoOpa3oBbIBATh TOTOBHOCTBK
UHQOPMAIHIIO U3 OTHOTO camMo00pa3oBaHUIo.

BUJIA B JPYTOil.

P.YY..

‘YMeHue cocTaBisTh I1aH
peeHus mpoOIeMBL.

2.Pa3BuBath
YyBCTBO FOPJOCTH
3a POCCHUICKYIO
XUMHYECKYIO
HayKy
3.HpaBcTBeHHO-
TUYECKOe
OLIEHUBAaHUE




16. AtomHO- VPpoK OTKpbITHS | YMeHue K.YYI. 1.Ymenue Ymersb Bechbl 3JIEKTPOHHBIE
MOJIEKYJIIPHOE HOBOTO 3HAHUS XapaxkTepu3oBaTh 1. YMenue chopMHUPOBaATH y XapakTepu3oBaTh
yueHHe. OCHOBHEIE dopmympoBath y4amuxcsi yaeOHO- | OCHOBHBIE

MTOJIOKCHUS COBGCTBEHHOE MHEHHE U MI03HABATEIbHBIN MTOJIOKCHUS
aTOMHO- TMO3UILIUIO; HUHTEPEC K HOBOMY aTOMHO-
MOJICKYJIAPHOTO 2.YMeHue y4uThIBaTh yueGHOMY MOJIEKYJIIPHOTO
y4€Hus, IOHUMATh pa3HbIC MHCHHUS U Marepuaiy u y4€Hus, IOHUMATh
€ro 3Ha4YeHHe UHTEPECHI U crioco0aM pelIeHHsl | ero 3HaueHUe

000CHOBBIBATH HOBOIi YaCTHON

COOCTBEHHYIO MTO3HIIUIO. 3a7auu

I.YY]. 2.Pa3BuBath

1. YMenue ucnionp3oBate | TYBCTBO FOPIOCTH

3HAKOBO-CUMBOIIMYECKHE | 38 POCCUHCKYIO

Cpe/ICTBA, B TOM YHCIIC XUMHYECKYIO

MOJICITH U CXEMBI JUIS HayKy

peleHus 3a1a4; 3.HpaBcTBeHHO-

P.YVYI. 3THYECKOE

1.YMmenue OLICHUBaHNE

CaMOCTOSTENBHO

aJIeKBaTHO OIICHUBATb

MPaBUILHOCTH

BBITIOJTHEHUS ICHCTBUS U

BHOCUTH HEOOXOJMIMBIE

KOPPEKTHUBBI B

HCTIOIHEHHE KaK IO X0y

ero peajan3aluy, Tak 1 B

KOHIIE IeHCTBUS.

17. 3aKOH COXpaHEeHUs KOM6I/IHI/Ip0BaH VMeHe K.YY/. 1.YMenue

MAacchl BEIECTB. HEI YMeHne caMOCTOSITENbHO | chopMHUPOBATH
: XapaKTepH30BaTh
OpraHH30BbIBATH YUeOHOE | yueOHO-
OCHOBHBIE 3aKOHBI . .
B3aMMOJICHCTBHE B MO3HaBATEIbHBIN
XUMUH:
COXpaHEHNS MaCCH rpyIme. HHTEPEC K HOBOMY
ILYVY . yaeOHOMY
BEIIIECTB;
YMmenue Marepuany u
MOHUMATHETOCYIIH
peoOpa3oBHIBATH crmocobaM penreHus
OCTh M 3HAUCHHE o o
WHPOPMAIHIO U3 OJTHOTO HOBOH 4acTHOU
BHJIA B IPYTOIl. 3a/1auu
P.YV/. 2.Pa3BuBath
YMeHHUe COCTaBIATh IUIAaH | YyBCTBO I'OPAOCTH
peuIeHus IpoOIeMBbI. 3a pOCCHIICKYIO
XUMUYECKYIO
HayKy

18. Xumunyeckue YpoK OTKpbITHSL | yMeHHe K.YVYI. 1. YMmenue YMEHHE JlaT4yuk TeMnepaTypbl

ypaBHEHHUSL. HOBOT'O 3HAHUS COCTaBIISTh 1. Ymenwue: OpPHUEHTUPOBATHCS COCTaBIIATh IIATHHOBBIH
YpaBHEHUSI XUM. * CTPOUTH MOHSTHBIE IS Ha MOHUMaHHe YpPaBHEHUS XHM.
peakiuii. TapTHepa BEICKA3BIBAHMSA, | [PHYMH YCIEXa B [peaKLMid.

YUUTBIBAIOLUE, YTO

yueOHOit
NESITETIHHOCTH




MapTHEP 3HAeT U BUJIUT, a
YTO HET;
* 33/1aBaTh BOIIPOCHI;

2.Pa3BuBath
qyBCTBO FOPAOCTH
3a POCCHICKYIO

* KOHTPOJIMPOBATH XUMHICCKYIO
N HayKy
NI CTBHS TapTHEPA. 3. HpascTBeHHo-
ILYY]. 3THYECKOE
YMmenue: OIICHUBaHWE
* OCYILECTBIIATH aHAIN3
00BEKTOB C BIJCIICHHEM
CYILIIECTBEHHBIX U
HECYUIECTBEHHBIX
MIPU3HAKOB;
P.YVI.
Y™Menus:
1.OcymiecTBiATh
HMTOTOBBIN M ITOIIArOBHIN
KOHTPOJIb TI0 pe3yJIbTaTy;
2. AnexkBaTHO
BOCIPUHUMATD OLIEHKY
YUUTETIS,
19. Tunet xumuyeckux | KombuHEpOBaH yMeHHe K.YYI. 1. Ymenne yMeHHE
peaxuuit HBIH onpedenamsp YMeHHe CaMOCTOSTENBHO | OPHEHTHPOBATHCS onpenessITh
peareHThl U | OpraHU30BBIBAaThH ydeOHOE | Ha IOHMMaHHE peareHTsI it
lrjlep:iir;lcgsl B3aUMOJICHCTBUE B HpI/I‘{I/IHvyCHeXa B Eg:}flg;:;?l
PaccTaBATh rpymme. yuednoit paccTaBIATh
K03 DHUIHEHTHI B ILYVY. IEeSITEJIbHOCTH K03 )HUIUEHTE B
YPaBHEHHIX Vmenne 2.Pa3BuBaTh yPaBHEHHSX
peaxuuii Ha ocHOBe | mpeoOpa3oBHIBATH YYBCTBO FOPAOCTH peaxuuii Ha OCHOBE
3aKOHa WHPOPMAIIIO U3 OJJHOTO 3a POCCUHMCKYIO 3aKOHa
COXPaHEHHs MaCChl | pyna g 1pyToil. XUMHYECKYIO COXpPaHEHUS MacChl
BEILIECTB P.YVIL HayKy BEILIECTB
YMeHue cocTaBiATs mIad | 3.HpaBcTBeHHO-
peleHus mpoOIIeMBbI. 3TUYECKOE
OIICHUBaHUE
20. [ToBTOpeHue u yp()K 1.3akpennenne K.YV /. 1. Ymenne
00001IeHNE 0 | 66o6IIEHHS 1 3HAHUN 1 YMeHHE CaMOCTOSITETbHO | OPHEHTHPOBATHCS
TEMEC CHCTEMaTH3aIHN PaCUCTHBIX OpraHu30BbIBATH yqe6ﬂoe HAa MIOHUMAaHNUEC
(<l_[e‘pBOHa'-laJ'le]>Ie - 3HaHI/If/'I HABBIKOB yq—Cfl. B3aI/IMO,ILeI7ICTBI/Ie B NPpUYNH ycnexa B
XUMUYECKHE ’ 2.YMeHue periath rpymme yueOHoit
TIOHATHUS» THUIIOBLIC npnmepbl ﬂ.yyzl_ JACATCIBHOCTHU
KOHTPOJIbHOM VMeHue: 2.Pa3BuBarhn
paGOTbI. ¢ OCYLIECTBJIATh aHAIU3 YYBCTBO rOpAOCTH

3a POCCHMCKYIO




00BEKTOB C BBIZCIICHUEM
CYIICCTBEHHBIX U
HECYILECTBEHHBIX
MIPHU3HAKOB;

* OCYILECTBIISTH CUHTE3
KaK COCTaBJICHUE IIeJIOTO
W3 JacTel.

P.YVY/.

VYmenus:
1.OcymecTBiATh
HMTOTOBBIM M IOIIArOBEIN
KOHTPOJIb 110 PE3yIbTaTY;
2. AIleKBaTHO
BOCIIPHHUMATH OIICHKY
YUUTEJIS;

3. Pazauuats crocob u
pe3ynbTaT aeicTBus

XUMHYECKYIO
HAYKY
3.HpaBcTBeHHoO-
ITUYECKOE
OLICHUBAHUE

21. Konrtposbnas Ypok Ymenue K.YVYA. 1 YMeHue o1leHUTh
pabora Nel 1o | paspuBaromero OBIAZCHUS VYMeHne caMOCTOSTENBHO | CBOM y4eOHbIE
TeMe: KOHTPOILSL. HaBBIKaMH OpPTraHM30BBIBATh YIEOHOE | JOCTHIKECHMS
«[lepBoHayasbHbIC KOHTpOJIS U ZeiicTBUE. 2.Pa3BuBarn
XUMHUYECKHE TTOHS- OILICHKH CBOCH ILYVY . 4yBCTBO FOPIOCTH
THS. JeATeIBHOCTH, VYmenue 3a POCCHIICKYIO
yMEeHHE peoOpa3oBBIBATH XUMHYECKYIO
HpeIBUICTh nH(pOpMaIHIO U3 OTHOTO HayKy
BO3MO>KHbBIE BUJA B IPYTOH. 3.HpaBcTBEeHHO-
MOCIIE/ICTBUS P.YVY/. ITHYECKOE
CBOUX JeHCTBHI YMeHHe COCTaBIATh IIaH | OLEHUBAHUE
peteHus mpooIeMbl
22. Kucnopon, €ro | YpOoK OTKpPBITUSL | YMeHHE K.YYA. 1.Ymenue npudop A5 NoJTy4eHus
obmas HOBOTO 3HAHUS XapaKTepHu30BaTh 1. Ymenue cdopmupoBath rasos
XapakTepucTuka | KHCJIOPOJT KaK (dopmynpoBath yueOHo-
HaXOXKACHHUE B XUMHUYECKUN cOOCTBEHHOE MHEHHUE 1 [03HaBaTeIbHBIN




vy

HpHpoJE. 3JIEMEHT U TIPOCTOE | IMO3HIMIO; HHTEpeC K HOBOMY
Ionyuenue BEILIECTBO; 2.YMeHME YUUTHIBATD ydeOHOMY
KUCIIOpoJa pacro3HaBaThb pa3Hble MHEHHS H MaTepHaty u
H €ro OIIBITHBIM ITyTEM HHTEPECHl U crnoco0aM pereHus

¢busnueckue KHUCIJIOPOJ 000CHOBBIBATh HOBOM 4acTHOM

cBoiicTBa CoburoieHHe HOPM | COOCTBEHHYIO MO3ULIHUIO. 3a1a4n

MOBE/ICHUS B ILYY. 2.Pa3BuBath
OKpYyKaromein 1. YMenue ucrnonp3oBaTh YyBCTBO FOPJIOCTH
cpene, MpaBuiI 3HaKOBO-CUMBOJIMYECKHE | 3@ POCCHICKYIO
370poBOro 00pasza | CpeicTBa, B TOM YHUCTIe XUMHYECKYIO
JKU3HU MOJIENH U CXEMBI JUIS HayKy

PCIICHHUA 3a/1a4; 3.HpaBcTBEeHHO-

P.YV/. ITHYECKOE

1.Ymenune OLICHUBAHHE

CaMOCTOSATETEHO

aJIeKBaTHO OIICHHBATh

NPaBHIBHOCTH

BBITIOJTHEHUSI ICHCTBHA 1

BHOCHTb HEOOXOIHMBIE

KOPPEKTUBHI B

UCIIOJHEHUE KaK 110 X0y

€ro peaan3alyy, Tak U B

KOHIIE

23. XuMmuueckue YpoK OTKpbITHs | YMeHue K.YVY/]. 1.YmMenue

CBOMCTBa HOBOTO 3HAHUS OOBACHUTD YMeHHne caMOCTOATENPHO | CchOPMUPOBATh

KHCIIOPOJIa. CYIIIHOCTh OpraHM30BBIBaTh yaeOHOe | ydeOHO-

OKCHABL. KpPYroBOpoTa B3aMMO/ICHCTBHE B TI03HABATEIbHBII

[Mpnmenenwe. KHCIIOpOJia B Tpymre. HHTEpeC K HOBOMY

Kpyrosopot npupoze, ILYVYA. yaeOHOMY

KHCIOpoJa B NpUMEHEeHHe VYmenune Marepuaity u

MpUpo/eE. KHUCIIOPOJIa; peoOpa3oBbIBATH criocobaM perreHus

YMETh COCTaBIIATh WHPOPMAIHIO U3 OTHOTO HOBOM 4acTHOM
ypaBHEHUS BUJIa B JIPYTOi. 3a1aun
XUMHYECKHX P.YVI. 2.Pa3BuBaTh
peaxiui, VMeHHe COCTaBIIATh IUIAH | YyBCTBO TOPJOCTH
XapaKTePH3YIONIUX | pemIeHHs IPoOIeMBIL. 3a poccHuiicKyio
XUMHYECKHE XUMHYECKYIO
cBoifcTBa HayKy

KUCIIOPOJ 3.HpaBcTBEeHHO-

OTHYCCKOC
OIICHUBAHUC




24. IIpaktuueckas Ypok Hcnonbs3oBanue K.YVI. 1.Ymenne
pabota Ne3. | 06obmeHws 1 IIPAKTUYECKUX U dopmupoBanne ymenus | chopmuposaTh npuoop AJIs NOTyYeHHs!
[Tonyuenue u cBoii- CHCTEMATH3aIH U 1a00paTOPHBIX paboTaTh B mapax. y4eOHO- razos
CTBa KUCIIOPOJIa. SHAHMI pabor, LYY TI03HABATENbHBIN
HECTIOXKHBIX ®opmupoBanue  ymenns | MHTEPEC K HOBOMY
SKCHEPHUMEHTOB HAGMIO/ATS, nemarp | Y4eOHOMY
A BBIBOJIBI TP TpoBeaeHun | MaTepuaily u
JI0Ka3aTeNIbCTBa OIBITOB. croco6am peleHus
BBIZIBUTAeMBIX § P.YVII HOBOH YacTHOH
TPEANONOKCHIM, | yyenpe pacno3HaBaTthb sajaun
OIMCaHue OTIBITHBIM nyTem 2.Pa3BuBath
pe3yIbTaToB KHCIOPOT, omucars | LYBCTBO EOPHOCTPI
3THX paboT XIMHGECKIE peaxi, 3a pocCHiicKyro
HabmozaeMble B xoxje | AMHICCKYIO
SKCTIEpUMEHTA. HayKy
3.HpaBcTBeHHO-
9THYECKOE
OLICHUBAHHE
25. O30H. AioTponust KOM6HHHp0BaH VYmMmenue K.YV /. 1.YMmenue
KHCIIOpoJa HBI 0OBSCHUTD YMeHHe caMoCTOsATENbHO | chopMHPOBATH
CYIIHOCTh OpraHN30BBIBAThH y4yeOHOE | ydeOHo-
JIOTpOIIN B3aHMOJICHCTBHE B TI03HABATEIBHBII
u Tpymre. HHTEpeC K HOBOMY
KHCJIOpOJIa ILYVY]. yueOHOMY
Ymenue MaTepuany u
mpeoOpa3oBHIBATH croco0am pemeHus
MH(OPMAIIMIO U3 OHOTO | HOBOM YaCTHOM
BHJA B APYTOM. 3a/1a4u
P.YV/. 2.Pa3BuBath
‘YMeHHe COCTaBIIATh IUIaH | TyBCTBO FOPJOCTH
peLIeHus PoOIeMBbI. 3a pOCCHIiCKyI0
XUMHYECKYIO
HayKy
3.HpascTBeHHO-
ITHYECKOe
OLICHUBAHHE
26. Bo3nyx u ero | KomOuHUpoBaHkIi| YMeHnue K.YVYI. VMeHune oreHuBaTh




COCTaB. 3ammura
aTMOC(EepHOTro
BO3yXa oT
3arps3HCHHS.

XapakTepru30BaTh
COCTaB BO31yXa

1. Ymenue:

* CTPOMTH IIOHITHBIC JUIS
MapTHEpa BHICKA3bIBaHMUS,
YUHUTBIBAIOILINE, YTO
napTHep 3HaeT U BUIUT, a
9TO HET;

* 33]1aBaTh BOIIPOCHI;

* KOHTPOJIMPOBATh
JIecTBUSI apTHEPA.

CBOIO
JIeSITEIILHOCTD U
MOCTYIIKH APYTUX

JIroIei ¢ TOUKH
3pEeHUs
COXpaHEHUs
OKpYyKaroIein
cpenbl
2.Pa3zBuBaTh
YyBCTBO FOPJAOCTH
3a POCCUICKYIO

1LYV XUMUYECKYIO

Ywmenue: HayKy

* OCYILECTBIIATH aHANIN3 3.HpaBcTBeHHO-

00BEKTOB C BBIICIICHUEM DTHYecKoe

CYIIECTBCHHBIX U OIICHUBAaHHUE

HECYILECTBEHHBIX

MPU3HAKOB;

* OCYILECTBIISITH CHHTE3

KaK COCTaBJICHHUE IIEJI0T0

W3 YacTeu.

P.YV.

Vmenus:

1.0cymecTBasTH

HWTOTOBEIN U MOIIArOBEII

KOHTPOJIB 10 pe3yJbTaTy;

2. AIleKBaTHO

BOCIIPHHUMATH OIIEHKY

YUUTES;

3. Paznmuuath crmocod u

pe3ynbTaT aAeicTBUsS

217. Bomopon, ero YpPOK OTKpPBITHS YMenue K.YVY]. Ymenue
obmas HOBOTO 3HAHUSIL. XapaKTepu30Ba VYMenue camoctosTensHo | chopMupoBath
XapaKTEePHUCTHKA U Th OpraHHu30BLIBAThH y4eOHOE | YCTOMYMBBIH
BOJIOPO] KaK yueOHO-

Hax0XJIEHUE B XUMHYECKUI B3aMMO/IEHCTBHUE B
TIpHUpoe. AIIEMEHT U TPOCTOE| TPYIIIE. [M03HABaTEIbHBII
[Tomyuenue BEIIIECTBO, ILYVYI. MHTEPEC K HOBBIM
BOJIOpOJIA K pacro3HaBaTh VYmenue 00mmM criocobam
eropusnyecKre OIBITHBIM ITyTEM peoOpa3oBbIBATH pelieHus 3aaad
cBoiicTBa. Mepnl BOJIOPOL WH)OPMAIHIIO U3 OTHOTO 2.Pa3BuBarh

0€30MacHOCTH MPU
paborte ¢
BOZIOPOJIOM

BHUJIA B APYTOML.
P.YV].

VYMeHue cocTaBiaTh IJIaH

4yBCTBO FOPIOCTH
3a POCCHMCKYIO

XMMHYECKYIO

Iudposoii Mukpockon




PpeuIeHus IPoOIEeMEL. HayKy
3.HpaBcTBeHHO-
THYECKOE
OLICHUBaHHUE
28. Xumuyeckue YPOK OTKpBITHS | YMeHue K.YV Pa3Butne
CBOMCTBA BOAOPOJA. | HOBOrO 3HAHUA COCTaBIIATh 1. Ymenue: BHYTPEHHEH
[Mpumenenwe. YpaBHEHUS * CTPOUTBH ITOHATHBIE IS MO3UIIAN
peaxIui, MapTHEpa BHICKA3bIBaHUS, | IIKOJHHHKA HA
XapaKTepU3yIOMUX | YYUTHIBAIOLINE, YTO YpOBHE
XUMHUYECKHE MapTHEP 3HAET U BUAUT, @ | TOJNOKUTETBHOTO
cBoifcTBa YTO HET; OTHOIIICHHUS K
BOJOpPOJa, * 3a71aBaTh BONPOCHI; HIKOJIe, TOHUMAaHHUS
Ha3bIBaTh * KOHTPOJIHMPOBATh HEOOXOIUMOCTH
MPOJYKTHI PEaKIUK | JEHCTBHSA MapTHEpa. YUCHUS
ILYVY]. 2.PazBuBaTh
YMmeHue: YYBCTBO T'OPJIOCTH
* OCYIIECTBIIATH AHAIIU3 3a poccuiickyro
00BEKTOB C BBIETICHHEM XUMHYECKYIO
CYIIECTBEHHBIX U HayKy
HECYIIECTBEHHBIX 3.HpaBcTBEeHHO-
MIPU3HAKOB; 3TUYECKOE
* OCYIIECTBIISATH CHHTE3 OLICHUBAaHUE
KaK COCTABJICHHE IIEJIOT0
U3 9acTel.
P.YVA.
YMmeHus:
1.OcymiecTBiATh
WUTOTOBBIN U MOIIATOBBIN
KOHTPOJIb TI0 Pe3yIIbTaTy;
2. AJIEKBaTHO
BOCIPHUHUMATH OLICHKY
YUUTeIs;
3. Paznnuath criocob u
pe3ynbTaT aeicTBus
29. IMpakrudeckas Vpok HUcnonb3oBanue K.YVYI. DopMHpOBaHUEe
pabota Ned. | 0BobOmeHNS 1 MPaKTUIECKUX U YMmenuss  paboraThb B | HMHTepeca K HOBOMY
«[Tomyuenue CHCTeMATH3AIH 71a00paTOPHBIX napax. penMeTy
BOJIOpOZa M| A paboT, HECTIOKHBIX | [LYVY 1. 2.Pa3BuBaTh
HCCIIEI0BAaHHE €TO HKCIIEPHMEHTOB VMeHus HaGmosats, | 1YBCTBO TOPIOCTH
CBOHCTB» TUISt JenaTh  BHIBOABI  mpu | 33 POCCHIACKYiO




JIOKa3aTeNnbCTBa IIPOBE/ICHUY OIIBITOB. XUMHYECKYIO
BBIIBUTaEMBbIX P.YVII. Hayky
NPEATIONOKEHUH; Vwmenue  pacmossasars | 3.HpascTeenno-
oIrcaHue OIBITHBIM myTeM | 3THYECKOE
pe3yIbTaTOB STHUX BOZIOPOL, ONHKCHIBATh | OLICHUBAHUE
pabot XAMHYECKHE  PeaKIiyy,
HaOmoflaeMble B XOJIE
9KCIICPUMEHTA.
30. Bona. Meronst | KomOunupoBan | Co6monenue nopm | K.YV, 1.PasBurue
OPENEICHIA HBIM. TOBEICHHUS B | CoBepIIECHCTBOBATh BHYTpEHHeil Marunk
COCTaBa  BOJIBI OKpYKalowIeH YMEHHE I0TOBAPHBAThCA | TO3MIUH JJIEKTPONPOBO
aHaIN3 U CHHTE3. cperne, MpaBUI | U MPUXOJUTH K 00IIEMy IIKOJIbHUKA Ha AHOCTH. .
Bona B npupoae u 310pOBOTO 0Opasa PCIICHHIO B COBMECTHOM YpOBHE Iudposoii
CIoco0BI eé JKU3HI JEATENEHOCTH MOJIOXKHUTETHLHOTO MHKpOCKOII
OYHCTKH. A3panust LYV OTHOIICHHUS K
BOZBL. DopMUpOBATh yMEHHE LIIKOJIC, TIOHNMAHHA
POBOJIUTH CPABHEHHE H HEOOXOANMOCTH
KITaCCU(PHKALIUIO IO yueHus,
3aIaHHBIM KPUTCPUSIM BBIPAKEHHOTO B
P.YVI. npeoOagaHun
YMeHne yuuTHIBATh yuebHo-
BBIJIC/ICHHBIC YUUTEIICM HO3HABATEIBHBIX
OPHMEHTHPBI JCHCTBUS B MOTHUBOE 1
HOBOM y4eOHOM HIpEANOYTCHUI
MaTepHaie B COLAIILHOTO
COTPYIHUYECTBE ¢ cnoco0a OIeHKH
yuuTeIeM 3HAHUE
2.Pa3BuBaTh
Y4yBCTBO FOPAOCTH
3a POCCUICKYIO
XUMHYECKYIO
HayKy
3.HpaBcTBeHHO-
3THYECKOE
OLICHUBAHHE.
31. dusmnyeckue u VYPpOK OTKpBITUS | YMeHue K.YY/I. 1.Vuebno-




XUMHYECKHE HOBOT'O 3HAHHUS XapaKkTepU30BaTh Ywmenue: MM03HaBaTENbHbII JaTunk
CBOMCTBA BOJBI. CBOWCTBA BOJIBI * CTPOUTH NOHATHBIE JJIS HMHTEpEC K HOBOMY 3J1eKTPOIIPOB
TIpuMeHEHNME BOLEL (xuMuueckue HapTHepa BbICKa3bIBaHUsA, | yuyeGHOMY OIHOCTH.
CBOMCTBa YYHUTBIBAIOILHUE, YTO MaTepuany u Hudposoii
OCHOBHBIX KJTaCCOB | MApTHEP 3HAET M BUJHT, & | CrOCOOaM pereHus MHKPOCKOT
HEOPraHUIEeCKHX 4TO HET; HOBOH YacTHOH
BEIIIECTB), * 3a1aBaTh BONIPOCEI; 3a1a4y;
B3aUMOJICHCTBHC ¢ KOHTPOJIUPOBATH 2.Pa3BuBarh
BOJIBI C JIeHCTBHS TapTHEPa YYBCTBO FOPIOCTH
OCHOBHBIMHU U ILYVY. 32 POCCUICKYIO
KHCJIOTHBIMH VYMenue: XUMHYECKYIO
OKCHIIAMU; * OCYILECTBIIATH aHAIN3 HayKy
COCTaBJIATh 0OBEKTOB C BBIACIICHHEM 3.HpascrBeHHoO-
YpaBHEHUs CYIIECTBCHHBIX U STHYECKOE
XUMHYECKHX HECYILECTBEHHBIX OLIEHUBaHUE
peaxuuii, MIPU3HAKOB;
XapaKTePHBIX JUIs * OCYIIECTBIATH CHHTE3
BOJIbI KakK COCTaBJICHHUE LIEJIOTO
13 yacTen
P.YVI.
Ymenus:
1.0cymecTBasATH
WUTOTOBBIN U MOIIATOBBIN
KOHTPOJIB 10 pe3yJbTaTy;
2. AIleKBaTHO
BOCIIPHHUMATH OLIEHKY
YUHTES;
3. Paznnuats crioco6 u
pe3ynbTaT qercTBus
32. Boma — YPOK OTKpBITHS YMeHue 1aBath K.YY /. 1.Pa3Butne JlaTunk
PacTBOPHTED. HOBOTO 3HAHUS OTIpe/ieNICHUE 1. Ymennue: CITIOCOOHOCTH K 9JIEKTPONPOBOIH
PacTBOpBIL. TTOHATHUSA * CTPOUTE TTOHATHBIE JJIs CaMOOIICHKE Ha octu. Hudpposoii
Hacelmennsie u pacTBOPBI, BUMIBI HapTHEPa BBICKA3bIBAHUSA, | OCHOBE KPUTEPHS MHKPOCKOI
HEHACBIIICHHEIE pacTBOpoB, YUHUTBHIBAIOLIHE, YTO YCIIEITHOCTH
pacTBOpHL. CBOMCTBA BOJIbI KaK | MAPTHEDP 3HAET M BUJWT, & | yueOHON
PactBopumocTs Be- pacTBOpHTEIS; YTO HET; nesitensHOCTH.2. Do
IIECTB B BOJE. Ipe/ACTaBICHUE O * 3aJ1aBaTh BOIIPOCHI; pMHpOBaHHE
CYIIHOCTH * KOHTPOJIMPOBAThH BBIPAXKEHHOM
nporiecca JIefCTBHS MapTHEpa. yCTOHUMBOM
MOJTYYCHUSI I.YVI. y4eOHO-
KPHCTAILIOB U3 Ymenue: MMO3HABaTENEHOH
pacTBOPOB cosei * OCYLIECTBIISATh aHAIN3 MOTHBALIUH
00BEKTOB C BBIICTICHUEM YUIEHHUSL.

CYHICCTBECHHBIX U

HECYIICCTBCHHbBIX




MIPU3HAKOB;

* OCYLIECTBIISITH CHHTE3
KaK COCTaBJICHHE I[EJIOTO
W3 JacTei.

P.YVI.

VYmenus:
1.0cymecTBIsATh
HUTOTOBBIN U MOIIArOBBIM
KOHTPOJIb TI0 PE3YJIBTATY;
2. AnekBaTHO
BOCIIPHHUMATH OIIEHKY
YUUTEJIS,

3. Paznuuats criocob u
pe3ynbTaT AeicTBUs

33.

MaccoBas
pacTBOpPEHHOTO
BeIlleCTBA.

011t

Kombunuposan
HBII

Vmenune
XapaKTepHu30BaTh
CYIIHOCTb HOHATHS

MaccoBast 1015
PacTBOPEHHOTO
BELICCTBA B
pacTBope;

YMETh BBIYHCIISTH
MAacCcOBYIO JIOJIIO
BELICCTBA B
pacTBOpe

K.YY/].
VYMeHne caMoCTOSTEILHO
OpTraHU30BBIBAThH y4eOHOE

B3aUMOJICHCTBHE B
rpyImme.

ILYVY].

YMenue
peoOpa3oBHIBATh
WH(POPMAIIIO U3 OJJHOTO
BHJIA B IPYTOIl.

P.YVY/.

‘YMeHne COCTaBISITh IUIaH
peleHus mpooIIeMBbI.

1.Pa3BuTHe
BHYTpEHHEH
TO3UIIUH
LIKOJIbHUKA Ha
YpOBHE
MOJIOKUTETBHOTO
OTHOIIICHUS K
IIKOJIE, TOHUMAaHHUS
HEOOXOMMOCTH
YUeHUS,
BBIPOKEHHOTO B
npeoOagaHuu
y4aebHo-
MTO3HABATEIBEHBIX
MOTHBOB U
MPEANOYTCHUN
COLIUAILHOTO
criocoba OLEHK!
3HAHWH;
2.®opmupoBaHue
BbIpa’KEHHOU
YCTOWYHMBOMH
yueOHO-
[103HaBaTEIbHON
MOTHBAILIUH

y4EeHHUs.

Becbl
3N1eTPOHHbIE




34, Peuenne Kom0Ounmposan YmMenue K.YYI. 1.PasBurne
pacdeTHBIX  3amad | HpH BBIYHCIIITH CoBEpILIEHCTBOBAT BHYTpEHHEH
«Haxoxxnenue MAacCOBYIO JIOJIIO YMEHHE TOTOBapHBaThCS MO3UIINT
MacCcoBOM J0JIN BCIIICCTBA B M IPUXOJUTH K 06]_]_[eMy IIKOJIbBHUKA Ha
PacTBOPEHHOI'O pacTtBOpe PELICHUIO B COBMECTHOM YPOBHE
BEIECTBA B NEeATETbHOCTH MOJIOKUTEITBHOTO
pacTBope. LYV, OTHOILIEHHUS K
Berancnenne Maccel DOPMHPOBATH YMEHNE IIKOJIe, TOHUMaHHs
PacTBOPEHHOTO IIPOBOUTH CPABHCHHE U HEOOXOIUMOCTH
BEIICCTBA M BOJIBI Ki1acCH(HUKALMIO IO ydeHus,
JUTSL IPUTOTOBIICHUS 3a[aHHBIM KPHTEPHIM BBIP2KEHHOTO B
pactBopa P.YV]. npeoOnagaHuu
onpeeNeHHoH VMeHME YUHMTBIBATH yaeoHo-
KOHIEHTPALHN BBIICICHHBIE YUHTENEM MO3HABATENNbHbIX
OPHUEHTUPEI IEHCTBHS B MOTHBOB 1
HOBOM y4eOHOM TIIpCANOYTCHAN
MaTepuane B COLHAIBHOTO
COTPYHHYECTBE C cnocot}a OLICHKA
yuHuTeneM SHAHUM,
2.®opMupoBaHHe
BbIPa’KEHHOM
YCTONYMBOM
yueOHO-
[I03HABaTEIbHOU
MOTHBAINU
YUCHUSL.
35. IMpakTuyeckas Vpok Hcnons3oBanue K.YY/. 1®opmupoBanue
pabota Ne5. | 0Go6OmEeHu S 1 MPAaKTUYECKUX U @®opmupoBaHHe yMeHHsl | MHTEpEca K HOBOMY Bechbl
[puroronenne CHCTEMATH3AII 71a00paTOPHBIX paboTtath B mapax. penMeTy 31eKTPOHHBIE,
pacTBopos coneiic | SHAHU paboT, HeCOXKHEIX | [LYY]I, 2.Pa3BuBath AATYHK
OIpeIeNICHHON 9KCIEPUMEHTOB dopmupoBaHHe  yMeHHs | TYBCTBO rOPIOCTH TEMITEPATYPEI
MaccoBOd  jmoneit UL HabJII01aTh, nenatn | 32 POCCHHCKYIO IATHHOBLIM
pacTBOPEHHOTO JIOKa3aTeNIbCTBa BBIBOJIBI TIPH MPOBEICHHH | XHUMUYECKYIO
BEIECTBA BBIZIBUTQeMBIX OIILITOB. HayKy
MIPETOJIOKEHUH; P.VVY/I. 3.HpaBcTBeHHO-
omnmcaHue YmeHue onucpiBarp | JTHICCKOC
Pe3yIabTaTOB 3THX HabITIoNaeMBIE OLICHUBAHUE
pabor HpeBpaLIeHUs
B
XO0JI€ IKCIIEPUMEHTA.
36. [oBTopenue u Vpok YmMmenue K.YY/I. 1.®opmupoBanue
000011IEeHIE TTO 06061IeHNs U IIPUMEHSATH YMeHue caMocTosITeNbHO | YMCHHS
TeMam CHCTEMATH3aIHA HOJTy4eHHbIE OpPTraHU30BEIBATH YICOHOE EEI’IIIeOHHTHI’Iﬁ;)SEZ"C”
«Kucnopony, o 3HAHUSA 1A B3aMMO/IEIICTBUE B
U 3HAaHUU [IPpUYHH yCII€Xa B

«Bonopony,

peuIeHud 3aaa4




«Bona. PactBopbi».

rpyrre
ILYVY/.

Ymenue:

* OCYILECTBIIATH aHAIN3
00BEKTOB C BBIZCIICHUEM
CYIIECTBEHHBIX U
HECYILECTBEHHBIX
MIPHU3HAKOB;

* OCYILECTBIISTH CUHTE3
KaK COCTaBJICHHE II€JIOTO
W3 JacTel.

P.YVI.

VYmenus:
1.OcymecTBiATh
HMTOTOBBIN M IOIIArOBHIN
KOHTPOJIb 110 PE3yIbTaTY;
2. AJIeKBaTHO
BOCIIPHHUMATH OLICHKY
YUUTEJIS,

3. Paznmuuats croco6 u
pe3ynbTaT aeicTBus

yueOHoOU
JIeSITETTbHOCTH
2.Pa3zBuBaTh
YYBCTBO TOPJOCTH
3a POCCUICKYIO
XHUMHYECKYIO
HayKy
3.HpaBcTBeHHo-
3THYECKOE
OILICHUBAaHUE

37.

KontponbHas
pabora mo remam
«Kucnopon»,

«Bonopony, «Bona.

PactBopbI».

Ypok
Pa3BHUBAIOIIETO
KOHTpOJIA.

Ymenne
OBJIAJICHHUS
HaBBIKAMH
KOHTPOJIA U

OIIEHKH CBOEH
IeATeIbHOCTH,
YMEHHE
MPEABUICTH
BO3MOYKHBIE
[TOCJIEICTBHS
CBOUX JIEHCTBHIA

K.YV .

VYMeHne caMoCTOSTeIBHO
OpTraHU30BBIBATh Y4eOHOE
JIeHCTBHUE.

ILYVY/.
VYmenue

npeoOpa3oBbIBATH
WHPOPMAIIIO U3 OJJHOTO
BHJIA B IPYTOH1.

P.YVI.

‘YMeHue cocTaBiIsITh IU1aH
peteHus mpooIeMbl

1YMeHue o1eHuTh
CBOU y4eOHBIC
JIOCTIIKEHUS
2.Pa3BuBath

YyBCTBO FOPJOCTH
3a pOCCHUICKYIO
XUMHUYECKYIO
Hayky
3.HpaBcTBeHHO-
3TUYECKOE
OlLIEHUBaHME




38.

Monp — equHuLA

KOJIMYECTBA

BEIIIECTBA.
MouspHast Macca.

Ypoxk OTKphITUS
HOBOT'O 3HAHUS

BBIYHCIISITE!
KOJITIECTBO
BEILIECTBA

WIH

Maccy 1o
KOJIMYECTBY
BEIECTBA

WITH

Macce peareHToB
WU IPO/TyKTOB
peakiyu

K.YVY].

* 1. YMeHue cTpouth
MOHATHBIE IS TApTHEpa
BBICKA3LIBAHU,
YUYUTHIBAIOLINE, YTO
TapTHEp 3HACT U BUIINT, &
YTO HET;

* 3a]1aBaTh BOIPOCHI;

* KOHTPOJIMPOBATH

NIV CTBYS TapTHEPA.
ILYV.

YmeHnue:

* OCYIIECTBIIATH aHAIN3
00BEKTOB C BBIICIICHHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
MIPHU3HAKOB;

* OCYILECTBIISITh CHHTE3
KaK COCTaBIICHUE LIEJI0r0
W3 YaCTCH.

P.YVII.

VYmenus:
1.OcyiecTBiATh
HMTOTOBBIHA M IOIIArOBEIN
KOHTPOJIb 110 PE3yIbTaTY;
2. AJieKBaTHO
BOCTIPHHUMATH OLICHKY
YAUTENS;

3. Paznmuuats crioco6 u
pe3ynbTaT NefcTBUs:

1.MoruBanus
HaY4eHUs
npeaMeTy
XUMHSI
2.Pa3zBuBaTh
YYBCTBO
TOPIOCTH 32
poccuiickyro
XUMHYECKYIO
HAyKy
3.HpagcTBen
HO-
3THYECKOE
OLICHUBAHUE

39.

Brruncnenus
M0 XUMHYECKUM
YpaBHCHUAM.

YMmenue
BBIYUCIISTS:
KOJIYECTBO
BEILECTBA, 00HLEM
W Maccy 1o
KOJIHYECTBY
BEIIECTBA, 00bEMY
WK Macce
peareHToB u
MIPOJIYKTOB
peakiuy;
(HaxoauTh 00BEM
rasa Io
H3BECTHOMY
KOJIHYECTBY
BeliecTna (1

YMeHue caMOCTOATETHHO
OpraHN30BBIBATH YIeOHOE
JIeHCTBHUE.

ILYVYI.

YMmenue
npeoOpa3oBbIBATH
WHPOPMAIHIO U3 OTHOTO
BHUJIa B JPYTOH.

P.YVYI.

VMeHue COCTaBIATh IUTaH
peuieHus IpodaeMbl

1.Pa3BuBath
YYBCTBO TOPIOCTH
3a POCCUICKYIO
XHUMHUYECKYIO
HaYKy
2.HpagctBeHHO-
STUYECKOE
OILICHUBAHNE

'YMETb BEIYUCTISATH
KOJIMYECTBA BEII[ECTBA

YMeTh peuiaThb 3aaa4u 1o
YPaBHEHHIO pEAKIUU C
IIPUMEHEHUEM KOJINYECTBA
BCIIICCTBA




NIPpOU3BOAUTH

oOparHbIe
BBIYHCIICHUS )

40. 3akon  ABorazapo. YPOK OTKpPHITHS VYmMmenue K.YV . 1.YMeHue OleHuTh |YMeTh peniath 3a1auu
MounspHblii  00b€M | HopOro 3HAHUA BBIYHCIIATH VYMeHHe caMOCTOATENBHO | CBOM yYEOHBIC MCIIOB3ys 3aK0H ABOrajpo
ra3os. OTHOCHUTEIIBHYIO OpraHU30BEIBATh YICOHOE | JTOCTHIKEHHS

IJIOTHOCTh T'a30B neficTBHe. 2.Pa3BuBath

ILYVY/. YyBCTBO FOPJOCTH

YMmenue 3a POCCHICKYIO

npeoOpa3oBHIBATh XUMUYECKYIO

MH(OPMAIHIO U3 OTHOTO HayKy

BUJIA B Z[pyrof/'[, 3.HpaBCTBCHHO
THYECKOE
OLICHUBAHUE -

41. OTHOCHTENBHAS KomOuunupoBan P.YV/. 1.ciocobHOCTb K [YMeThb peuiats 3a1aun
IUIOTHOCTH I'a30B HBIH ‘YMeHue cocTaBisTh I1aH | CaMOOICHKE Ha HCIT0JIb3YsI OTHOCUTEJIBHYIO

peleHus mpooIeMbl
K.YY/].

1. Y™menue:

* CTPOUTH TIOHSTHBIC JUIS
mapTHepa BbICKa3bIBAHUS,
YYUTHIBAIOLINE, YTO
rapTHep 3HaeT U BUJUT, a
YTO HET;

* 33/1aBaTh BOIIPOCHI;

* KOHTPOJIMPOBATH
JIeCTBHS TApTHEPA.
ILYY.

VYmenue:

* OCYUIECTBIISITh aHAJIN3
00BEKTOB C BBIJCIICHHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPHU3HAKOB;

* OCYIIECTBIISITh CHHTE3
KaK COCTaBJICHHE LIEJIOT0
W3 JacTel.

P.YV/I.

VYMenus:
1.OcymecTBiIATh
HMTOTOBBIN M IOIIArOBEIN
KOHTPOJIb 110 pe3yJbTaTy;
2. AIeKBaTHO
BOCle/IHl/IMaTb OLleHKy

OCHOBE KPHUTEPHS
YCIEUTHOCTH
yaeOHOH
NeITeTbHOCTH
2.Pa3zBuBaTh
YyBCTBO FOPAOCTH
3a POCCHICKYIO
XHUMHYECKYIO
HayKy
3.HpaBcTBeHHO-
3TUYECKOE
OILICHUBAaHUE

IIJIOTHOCTB I'a30B




YUHTEJIS,
3. Paznuuars criocob u
pe3yibTaT AeHCTBHS

42 O6bemubIE KomOunuposan | Ymenue nposoauts | K.VY/I. 1®opmupoBanue  |YMeTh pelarh 3a1a4u TaTuuk
OTHOIICHUA I'a30B HBINA PacueThL Hva OCHOBC 1. YMmenue: BLIpa)KCHHOI‘/'I M CITOJIb3YS (bopMyJ'H,I HaBJICHHUS
OpU XUMUIECKUX YPABHCHHH * CTPOUTH TIOHATHBIE I |yCTOHUMBOM
peaiIR: E:;K;?Ii}zyeu napTHEpa BbICKa3bIBaHMUS, y4€e6HO-
KOHH:@CTB(; VUHTEIBAOILHE, 4TO MI03HaBaTEIBHOM
MOTHBAIIUH YICHUS
BEIeCTBa, 00BeM NAPTHEp 3HACT U BUIAT, A | »©p 0 -
WJIM Maccy 10 HITO HET; 9yBCTBO FOPIOCTH.
KOJIMYECTBY * 3aj71aBaTh BOIIPOCHI;
BEILIECTBA, 00BEMY | o KOHTPONHPOBATH
gg;lr?;fg; ; JefcTBHS MapTHEA.
—— ILYVYA.
peakiun YMmeHue:
(HAXOIUTb 06BEM * OCYILECTBIISIT QHAIU3
rasa 1o 00OBEKTOB C BEIIIEIICHAEM
KOJIMYECTBY CYIIECTBEHHBIX H
BEIIECTBA, Macce HECYIIECTBEHHBIX
WM 00BeMy [IPH3HAKOB;
OJIHOTO U3
DEATEHTOR HITH * OCYIIECTBIISATh CHHTE3
TPOJKTOB KaK COCTABJICHHE LIEJIOT0
pea[(]_[p[p[) M3 YacTeil.
‘VYMeHue Ha3bIBaTh P.YVI.
COCIUHEHHUS VYMmenust:
1.0cymecTBiATh
WUTOTOBBIN U MOIIATOBBIN
KOHTPOJIb 110 Pe3yJIbTaTy;
4. AnexBaTHO
BOCIPHUHUMATh OLICHKY
YUHTEIS;
5. Paznnuath criocob u
pe3ynbTaT aecTBus
43. Oxcupr: Kombunumnposa Vmers K.YVYI. 1 DopmupoBaHue VMeTh XapaKkTepu30BaTh
Kaccuuranys, HHEIH XapakTepU30BaTh |1, YmeHWe AOrOBapUBATLCA | BBIPAKEHHON XUMHICCKAC
HOMEHKIIATYpa, XHMIICCKHE " yeToitamBoit CBOIICTBa OKCHIOB.
CBOIiCTBa, CBOMCTBA IIPUXOJUTD K yuebHo-
TIOJTyYEHHE, Ezgoigggqu;§03 obimemy TI03HABATENLHOM
NPUMCHCHUE. Be]_]_[peCTB PEIIEHHIO B COBMECTHOM MOTHUBALINA yquI/lﬂ
(OKCHI0B); JeSTENBHOCTH; 2.Pa3BuBath
COCTABIISTH 2. YMeHue npopyktusao | 1YBCTBO FOPIOCTH.
dopMybI paspemniath KOHQIUKTHI
HEOPTraHUYECKHUX Ha OCHOBC ydeTa
COe}II/lHeHI/Iﬁ HUHTEPECOB U NMO3ULIUU

N3YYCHHBIX

BCEX €TI0 YUYaCTHHUKOB




KJIacCOB (OKCHJIOB)

P.YVA.

1.YMeHue yuuThIBaTh
BBIZIEJICHHBIE YUUTEIEM
OPHUEHTHUPHI JEUCTBUS B
HOBOM y4eOHOM
MartepHaie B
COTPYIHUUYECTBE C
YUUTENEM;

2. YMeHue IIIaHUPOBATh
CBOH JICICTBUS B
COOTBETCTBUH C
MIOCTaBJICHHOM 3a/1auel U
YCIIOBUSIMHU €€
peanu3anum.

ILYYA.

1. YMenue npoBoIuTh
CpaBHEHUE U
KIIACCU(PHKAIUIO 1O
3aaHHBIM KPUTEPHUSM;
2.®opMupoBaTh y

yYaIIUXCs
NpeJICTABIICHHE O
HOMEHKJIAaType
HEOPraHUYECKHX
COeIMHEHUN
44. I'uapoKcHasL. YPOK OTKPBITUST |YMEHHE HA3bIBATH K.YVY/I. 1. Vmenue
OcHoBaHus: HOBOT'O 3HAHUSA COEMHEHUS ‘YMeHue caMoCTOSITENTIbHO | OPUEHTHPOBATHLCH
KITacCH(uKarus, H3YYEHHBIX OpraHu30BbIBaTh yyeGHoe | Ha IIOHMMAHNE
HOMEHKJIaTypa, KITACCOB B3AUMOJIEHiCTRHE B NPUYHH yCTIexa B
MOJTyYEHHE. (ocHoBaHwi), rpymie Z:Zf:;:;ocm
OTpEACTATE ILYY]. 2.Pa3BuBath
NPHHAJIEKHOCTD Ymenue: 4yBCTBO TOPAOCTH
BELIECTB K * OCYIIECTBIIATH aHAJIN3 32 POCCHHCKYIO
Onpe/ieIeHHOMY 0GBEKTOB C BBIICICHHEM | XUMHYECKYIO
Kjaccy CYILIECTBEHHBIX U Hayky
COeTMHEHNI HECYIIECTBEHHBIX 3.HpascTsenHo-
(OCHOBaHMSAM) IPU3HAKOB,; ITHHCCKOC
OLICHHBAaHHE

* OCYILECTBIISTH CUHTE3
KaK COCTaBJICHHE 1IEJIOTO
W3 JacTei.

P.YVY.

VMmeHus:

YMeTh XapakTepH30BaTh
XUMHYECKUE
CBOMCTBA OCHOBAaHHH

Jlatuuk pH




1.Ocy1ecTBIATh
HWTOTOBEIN U ITOMIArOBBII
KOHTPOJIb 110 pe3yJIbTary;
2. AleKkBaTHO
BOCIIPUHUMATH OLICHKY
YUUTES;

3. Pasnuyath ciocob u
pe3ynbTaT aeicTBUsS

45. XUMuueCcKue KomOunupoBan | YmeHue K.YVYI. 1®opmupoBanme Jaruuk pH,
CBOWCTBA OCHOBA- | HpIH COCTaBJISTh @OpMHUPOBaHUE yMEHHs | UHTEPECA K HOBOMY VMeTb XapaKkTepH30BaTh no3aTop odbema
o XUMHYECKHE
HUH. Peaxnust (bopMyIel paboTath B Iapax. npenMeTy S “KH/IKOCTH,
HEUTpanu3aluu. HEOPraHMYECKUX ILYVY] 2.Pa3BuBaTh AaTYHK
i TeMIlepaTypbl
Oxkpacka COECIMHEHUN @OpPMUpPOBAHHE  yMEHHS YyBCTBO I'OPAOCTHU anaTnEog,Il)ﬁ
HHIIMKAaTOPOB B H3y9YEeHHBIX HaGITIOATS, Jenarp | 38 POCCHICKYIO
MIETOYHON KIIacCOB BBIBOJIBI IIPH TpOBeermy | XIMAICCKYIO
HeHlTpanbHOU (ocHOBaHHiN); OTIBITOB. HayKy
cpenax. ypaBHEHUS P.YVI 3.HpaBcTBeHHO-
[pnmenenue XUMHYECKUX ) ’ ITUYECKOE
N . YMeHue  pacro3HaBaTh
OCHOBaHUH. peakiuii OLICHUBAaHUE
OTIBITHBIM yTeM
(XapaKkTepHLIX A1 OCHOBaHUs,  OIHUCHIBATh
. >
OCHOBaHUH);
); XUMHUYECKUE peakuuu,
XapaKTepH30BaTh 6
HaOIfolaeMble B XOfIe
XUMHYECKHE
N JKCIIEpPUMEHTA.
CBOCTBa
OCHOBHBIX KJIaCCOB
HEOPTaHWIECKUX
BEILECTB
(ocHOBaHHIA)
46. AmdoTepHbIC KombunupoBan YMmenue K.YY]. 1. YMeHue
OKCHJIBI HEIH XapaKTepHu30BaTh YMeHHE CaMOCTOSITENFHO | OPHUEHTHPOBATHCS VYMeTh XapaKkTepu30BaTh
TUIPOKCHUIBL. XUMHUYECKUE OpraHN30BBIBaTh y4eOHOE | HA TOHMMAaHHUE XUMHYICCKUC
CBOHCTBa B3aHMO/ICHCTBIE B MPUYUH yCTIeXa B CBOMCTBA %Mq’OTepHHX
1 OCHOBHBIX KIIaCCOB | rpyime. yueOHOM OCHOBAaHHH
HEOPraHU4eCKUX ILYVI. JIEATENLHOCTH,
COEMHEHNI VYMmenue 2. YuebHO-

(amboTepHBIX

peoOpa3oBHIBATh

MMO3HaBaTEILHBII




HEOPraHUYEeCKHUX
COeIUHEHMIN)

MH(OPMALHIIO U3 OTHOTO
BUJA B IPYTOH.

P.YYI.

YMeHHe COCTaBIIATh ITaH
PpeuIeHus IPOOIEeMBL.

WHTEpEC K HOBOMY
yaeOHOMY
MaTepHany u
croco0aM perreHus
HOBOU 4acTHO
3a1auu

47. Kucnotsl. Cocras. Ypok oTkpbiTus | YMenue nHaspiBath | K.YVY/I, 1.Pa3BuTHE VYMeTh XapakTepu3oBath |Jlaruuk pH,
Knaccuduxarus. HOBOTO 3HAHUS COCIMHEHHUS 1. VMenue BHYTpEHHEH XUMIMCCKIC no3aTop oobema
Howmenknatypa. HU3YyYECHHBIX JIOTOBAPHUBATHLCS U MO3ULIUHA CBOMCTBA KHCJIOT JKHIKOCTH,
[onmy4eHne KUCIOT. KJIaCCOB (KHUCJIOT); HPUXOIUTH K 06IIeMy IIKOJbHHUKA Ha naTunk

ONpPEALTIATE PCILICHHIO B COBMECTHOH | YPOBHE TeMIepaTypbl
MPUHAUISKHOCTD [IeATEBHOCTIL MOJIOKUTEITBHOTO JIaTHHOBBII
BEIIECTB K 2.V MeHHe MPOYKTHBHO OTHOILEHUS K
OTIPEENICHHOMY HIKOJIE, TOHUMAaHHs
KI1accy pasperath KOHGbIMKTEI HEOOXOAUMOCTH
COeTMHEHNI Ha OCHOBC y4cTa y4eHHUs,
(xucnor); HHTEPECOB U MO3UIHUIT BBIPOKEHHOTO B
yMEHHE BCEX €r0 yYaCTHHUKOB npeoOiaaHuu
COCTaBISTH IL.YY]. yueOHO-
(I)OpMyJILI 1. YMeHue TIPOBOJIHUTH II03HABATCJIBbHBIX
HEOPTraHUIECKUX CpaBHEHHUE U MOTHBOB 1
COCIIMHEHHU K1accH(HUKaIUIO TIo NpEeANnOYTECHUN
U3y9IEeHHBIX 3aaHHBIM KPUTEPUSIM; COIIMAJILHOTO
KJIacCOB 2. ®opmupoBars y croco0a OLEHKU
y4dalmxcst 3HAHUH;
MIPE/ICTABICHUE O 2.@opmupoBaHue
HOMEHKIIaType BBIPA)KEHHOH
HEOpPraHUYECKHX YCTOMYHMBOI
COeIMHEHHI y4€e6HO-
P.YVI. IM03HABATEIHLHOMN
1.YMeHue yuuThsIBaTh MOTHBALUH
BBIJICJICHHBIE YUUTEIIEM YUEHHUS.
OPHEHTHUPHI ISHCTBHUS B
HOBOM y4eOHOM
MaTepuaie B
COTpYIHUYECTBE C
YUHUTENIEM;
Ypok YMeHue K.YY . 1.Ymenue YMets xapakTepusoBatb |AITXP

48. Xumuueckue 00001IeHNS 1 COCTaBIIATh 1. YMeHue UCIoIb30BaTh OPUEHTUPOBATHLCS XMMUHECKNE
CBOMCTBA KHCTIOT CHCTEMATH3AIN ypaBHEHHS Pedb U1 peryssiun HA HOHUMAHUE CBOWCTBA KHCIIOT

W 3HAHUHI XUMHIECKUX CBOETO JEHCTBHS; MIPUYHUH yCTiexa B
peaxuuii, 2. AIEKBaTHO yueOHOit
XapaKTEPUIYIOUMX | pemonp30BaTh peYeBbIE JesTeIBHOCTH,;
XAMITHCCKHC CPEJICTBA JUIsl PELIEHUS 2. YuebHo-
CBOMCTBA KHCIIOT; Pa3IMIHBIX [M03HABaTEIbHBII
yMeHHE
pacno3HaBarhb KOMMYHHUKATUBHBIX HHTCPEC K HOBOMY
OTIBITHBIM ITyTEM 3aja4, CTpPOHUTh yaeOHOMY

PaCcTBOPBI KUCIIOT

MaTrepHany u




u
menovei

MOHOJIOTHYECKOE
BBICKA3bIBaHUE, BIIAJICTh
JIUAJOTUYecKor popMoit
peun

P.YY.

YMeHHe caMOCTOSTENEHO
aJIeKBaTHO OLICHUBAThH
MPaBUIIEHOCTH
BBITTOJTHCHUS ICHCTBYS U
BHOCUTH HEOOXOMMBIE
KOPPEKTHBHI B
HCTIOJIHEHUE KaK 0 X0y
ero peajn3alyy, Tak 1 B
KOHIIE JEHCTBHUA.
I.YVYI.

YMeHue: ocylecTBIATh
CpaBHEHHE U
KJIacCU(UKAIIUIO,
BBIOMpAst KPUTCPUH IS
YKa3aHHBIX JJOTHYECKUX
onepanuii;

CTPOUTB JIOTUYECKOE
paccyxzaeHune

croco0aM pereHus
HOBOM YaCcTHOM
3a1a4n

49.

Counu.
Knaccuduxars.
Howmenkunatypa.
Cnoco0s1
TIOJIy4EHUS coJleit

YPOK OTKpBITHS
HOBOT'O 3HAHUSA

Ymenue
COCTaBIISITH
hopmysl
HEOPraHUIEeCKHX
COEMHEeHUN
N3yYEHHBIX
KJ1accoB (coei);

K.YV

1. Ymenue:

* CTPOUTBD TIOHSATHBIE TSI
mapTHepa BbICKa3bIBAHUS,
YUYUTHIBAIOIIHE, YTO
TapTHep 3HACT U BUIWT, &
YTO HET;

1.Pa3Butne
BHYTpEHHEH
MO3UIIAT
LIKOJIbHUKA Ha
YpOBHE
MOJIOKHUTETHHOTO
OTHOILEHUS K

YMeTh XxapakTepu30BaTh
XUMUYECKUE
CBOMCTBA COJICH

MaTtuux pH




YMEHUE Ha3bIBATh

¢ 3a/1aBaTb BOIIPOCHI;

1IKOJIC, IOHUMaHUs

COCIMHEHHS * KOHTPOJIMPOBAThH Heo6XoAuMoCTH]
U3YYEHHBIX JefiCTBHS TapTHepa. YCHITA,
KaccoB (coneit); ILYVIL BBIPAKEHHOTO B
npeoOraganun
ONpPENETATh YmeHue: yueGHO-
NPUHA/UISKHOCTh * OCYIIECTBIISATh QaHANIU3 [IO3HABATEIIbHBIX
BEIIECTB K 0OBEKTOB C BEIICIICHUEM MOTHBOB U
OIIpENEICHHOMY CYIIIECTBEHHBIX ¥ NPEANOYTEHNN
KIaccy HECYIIeCTBEHHbIX COUHMAIIEHOTO
COCIMHCHUH MPU3HAKOB; CHOCO(Ea OUCHKH
. 3HAHUH;
(comeit); * OCYIIECTBIISATH CHHTE3 2.dopMupoBane
yMeHHE KaK COCTaBJICHUE IIEJIOT0 BbIP@KCHHOM
COCTaBJIATh U3 4acTeH. YCTOHUYHMBOMN
hopmysl P.YY.. yueOHO-
HEOPraHHIECKHX VMeHeus: N103HaBaTEIbHON
COeIMHEeHMI 1.0cymiecTBaaTL MOTHBAIIHH
WTOTOBBIN U MMOIIATOBBIN YHCHHA.
KOHTPOJIb 10 Pe3yJIbTaTy;
2. AnexBaTHO
BOCIIPHHUMATD OLICHKY
YUHTEs;
3. Paznuaats ciocob u
pe3ynbTaT qercTBus
50. CaoiicTBa coeit KomOunupoBan Ymenue K.YY]. 1Pa3BuBaTh YMeTh XapakTepu30BaTh
HEI XapaKTepU30BaTh YMeHHE CaMOCTOATEIBHO | CIIOCOOHOCTH K XUMHMECKHAC
cBoiicTBa OPraHN30BbIBATH yueOHOE | CAMOOIEHKE Ha cBoHCTEa coen
W3yYEHHBIX B3aMMO/ICHCTBHE B OCHOBE KpUTEPHSI
KJIacCOB Tpymre. YCHEIIHOCTH
HEOpraHU4eCcKux ILYY . y4eOHO
BEIIECTB (coeit); Ymenne NIeSITeTEHOCTH
yMEHHe mpeoOpa3oBHIBATh 2.Pa3BuBaTh
COCTaBJISITh MH(OPMAIHIO U3 OTHOTO | YYBCTBO T'OPAOCTH
ypaBHEHUs BUJA B JPYTOH. 3a poccuiickyro
XUMHYECKUX P.YYA. XUMHYECKYIO
peaxumii, YMeHue COCTaBIATh IIaH | HayKy
XapaKTepH3YIOMUX | pEeHIeHHs MpOOIeMBIL. 3.HpascTBeHHO-
XUMHYECKHE ITHYECKOE
cBOIicTBa cosei OIICHUBaHUE
51. I'enetndaeckas Ypok VMeHue: K.YVY/. 1. Opuenranus Ha YMeTh XxapakTepHu3oBaTh
CBA3b MCKIY 00001eH s U XapaKTepu30BaTh 1. YMeHue Ucnonb30BaTh MOHUMAaHHe XUMHIECKHE 5
OCHOBHBIMH KJIaC- CHCTEMAaTH3AIH XUMHUYECKHE pedb Ul peryIsium HPHYHH yCIexa B CBOMCTBA KHCIIOT, COJICH,
caMu W 3HAHMIH CBOICTBa CBOETO JICHCTBUS, yaeOHOU OCHOBaHHH N OKCHIOB
HEOPTaHWIECKHX OCHOBHBIX KJIaCCOB | 2. AJIeKBaTHO JeATeIbHOCTH;
COEIMHEHUH HEOPTaHUIECKUX HICTIONB30BATh PEUCBbIC 2. YueOHo-




BCIIECTB, CpEeACTBA ISl PEIICHUS HO3HABATENbHbIN
ONpeaesTh PasITHYHBIX HUHTEpEeC K HOBOMY
MIPUHAJICKHOCTh KOMMYHUKATHBHBIX yaeOHOMY
BEUICCTB K MaTepualy u
ONpeeICHHOMY 3ajat, CTponTH croco0am permeHus
KIaccy MOHOJIOTHIECKOE HOBOIi YacTHOM
COeIMHEHuI BBICKa3bIBaHHE, BIIAJCTh 3a1aun
COCTaBJIATh JHAIOrHYecKoit hopmoit 3.HpaBcTBeHHO-
hopmysl peun THYECKOE
HEOPraHW1eCKIX P.VV]I. OIICHUBAaHUE
COCZHHCHHIH VMeHHE CaMOCTOSTEIbHO
H3YYEHHBIX
IACCOB aJIeKBaTHO OLIEHUBATh
MIPAaBUIBHOCTD
BBITIOJIHCHHUS ACUCTBUS U
BHOCHUTH HEOOXOIIMBIC
KOPPEKTUBHI B
HCTIOJTHEHUE KaK M0 X0y
€ro pean3alum, TaK U B
KOHIIE JCHCTBHS.
ILYVY.
YMeHue: ocylecTBIATh
CpaBHEHHE U
KJIacCU(PUKAIHUIO,
BBIOMpAst KPUTCPUH IS
YKa3aHHbBIX JIOTHYECKHX
onepanuii;
CTPOUTH JIOTHYECKOE
paccyxnenue
52. IMpakTudeckas Ypok Ymenne K.YY/. 1. OpuenTanus Ha
pabora 00001menns MPUMEHATH Ymenus paboraTb B | IIOHUMaHHE
No6.Pemenne CHCTEMaTH3aIN TOJTyYCHHbIC napax. MIPUYUH ycTiexa B
erTamsa sazas | 7 HAHHE pemeria LYV e e
VMeHus Habmonate, | ACATCILHOCTH,
o TeMe TMPAKTHICCKUX 2. YuebHo-
«OCHOBHBIE KJIACCHI 3aj1a4, cobmoas jienatb BBIBOTIAI fpHt MM03HABATEJIbHBIH
HEOPTraHHYECKUX npaBuiIa HPOBENCHHH OTIBITOB. WHTEpEC K HOBOMY
COeTMHEHUIN 6e30macHOro P.YYI. y4eGHOMY
obparienus ¢ VYMenue pacno3HaBath Marepuaiy u
BEILIECTBAMU ONBITHBIM ITyTEM KJIaCChI CHOCO6aM peleHHs

HEOPTaHUYECKUX
BCIIICCTB, OIMHUCHIBATH
XUMHUYECCKUC pealcuym,
HaOJII0/1aeMBIE B XO/€
JKCTIIEPHMEHTA.

HOBOW YaCTHOMU
3a1auun

JlaTtuux pH,
no3aTop odbeMa
JKAIKOCTH,
naTYnK
TeMIlepaTyphl
AJIATMHOBBIN




53. TloBTOpeHue 1 | Ypok 1.3akperuienue K.YVI. 1. Ymenue
O606I.LI€HI/Ie 10 O606IJ.[€HI/I}I u 3HAHUN U VYMeHHue caMOCTOSTEIbHO OPUEHTHUPOBATHCA
TeMe «BaxkHeime CHCTEMATH3AIM pacyeTHBIX OpraHu30BbIBaTh yueOHOe | Ha IOHMMaHUEe YMeTh XapaKTepu30BaTh
KJIACCHI . HABBIKOB y4-Csl. B3aMMO/ICHCTBHE B [PUYHUH ycIiexa B XUMHMECKHE .
HSOpFaHI/I‘IEiCKI/IX M SHAHHH 2.YMeHue pemaTth rpynme yueOHoOU gigg;;iilﬁnpfzﬁhzoo?m
COeTMHEHUIN TUMNOBBIE IPUMEPE! | TLYV]I. JIeITeTbHOCTH
KOHTPOJILHOM VYMeHue: 2.Pa3BuBath
paboThL. * OCYLIECTBIIATH aHAJIU3 qyBCTBO FOPJIOCTH
00BEKTOB C BBIICJICHHEM 3a POCCHHCKYIO
CYIIECTBEHHBIX H XHUMHYECKYIO
HECYILECTBEHHBIX HayKy
NIPU3HAKOB; 3.HpaBcTBEeHHO-
* OCYIIECTBISATH CHHTE3 3TUYECKOE
KaK COCTABJICHHE IIeJI0T0 OLICHUBAaHHUE
U3 4acTeH.
P.YY.
YMmenus:
1.OcymecTBiATh
WUTOTOBBIN U MOIIArOBbIM
KOHTPOJIb 110 Pe3YJIbTaTY;
2. AnekBaTHO
BOCHPHUHUMAThH OLICHKY
YUUTEJIS;
3. PaznnyaTh criocob u
pe3ynbTaT aeicTBus
54. KonTponbhas Ypok Ymenue K.YYI. 1. YMeHue OLeHUTh
pabota Ne3 o Ppa3BUBAIOIIETO OBIIAJICHUS YMeHue caMOCTOSTENBHO | CBOM yueOHBIE z;;;:;ag);emepmomm
Teme: «OCHOBHBIE KOHTPOJISL. HaBBIKAMH OpraHM30BBIBATh YUeOHOE | JOCTHIKEHHS CBOICTBA KHCIIOT, COTEH,
KJIaCChI KOHTPOJIA U IEACTBHE. 2.Pa3BuBath OCHOBAHHii U OKCHIIOB
HEOPTraHUYECKUX OIIEHKH CBOEH ILYVY . YyBCTBO T'OPAOCTU
COEeIMHEHUI». JIeSITENIbHOCTH, YMmenue 3a POCCHMCKYIO
yMeHHe peoOpa3oBbIBATH XUMHYECKYIO
HpeBUIETh nHpopMaIHIo U3 OHOTO HayKy
BO3MO>KHBIE BHJIA B IPYTOIl. 3.HpaBcTBeHHO-
MTOCJIEICTBUS P.YV. 9TUYECKOE
CBOUX JICHCTBUIA YMeHue COCTaBIIATh IJIaH | OICHUBaHUE
peuieHus npodaeMbl
55. Knaccudukanus KombunupoBan VMenue K.YV/]. 1.Pa3Butue Knaccuguuuposars
XUMHYECKUX HBIH XapaKTepH30BaTh 1. Ymenne BHYTpCHHEH U3ydeHHEIE
JJIEMEHTOB. BajKHeIIme JIOTOBApUBATHCS H TTO3HIIUH XUMHUYECKHE
[Tonsatue o r‘pynnax XUMHUYCCKHEC NPpUXOOUTh K OGLL[CMy . IIKOJJbHHUKA HA 3IEMEHTBI U UX
CXOJTHBIX TOHSATHS: PEIICHHIO B COBMECTHOM YpOBHE
3JIEMEHTOB. XUMHYECKHUI JeATEIBHOCTH; TOJIOXKUTETBHOTO COCIIMHCHHAL. .
JJIEMEHT, 2.YMeHHe TPOAYKTUBHO OTHOIICHUS K CpasHuTb CBOHCTBA

KIIacCU(pHUKAIISL

pa3pemnatb KOHQIHKTHI

1IKOJIC, TIOHUMAaHUWA

BEIIIECTB,




HEO0OXOAUMOCTH

BEILIECTB Ha OCHOBEC y4€Ta
HHTEPECOB M TO3ULNI yUeHus,
BCEX €r0 y4aCTHHKOB BBIP2)KEHHOTO B
ILYVYI. npeoOialaHuu
1. ®opmupoBaTh yMEHHE | yueGHO-
MIPOBOJUTH CPaBHEHHE U MO3HaBaTEIBHBIX
KIIacCU(HKAIHIO 110 MOTHBOB U
3aaHHBIM KPUTEPUSM; MpeaNouTeHHN
2.dopmupoBaTh y COLMAJIBHOTO
y4aIuxcs croco0a OLEHKH
MIPE/ICTaBIICHHE O 3HAHHI;
HOMEHKJIaType 2.dopmupoBaHue
HEOPraHWIECKHX BBIpaKEHHOU
COEIMHEHUH. YCTOMYMBOM
P.YY. yueOHo-
1. YMeHue y4uThIBaTh [103HAaBATEIbHON
BBIJICJICHHBIE YUUTEIEM MOTHBAIIUH yICHHS
OpPHEHTHUPHI NEUCTBUS B
HOBOM y4eOHOM
Marepuaie B
COTPYIHUYECTBE C
YUHUTEIEM;
2. YMeHue IIaHupOBaTh
CBOHU JIeliCTBUS B
COOTBETCTBUH C
MIOCTaBJICHHOM
3a/1a4eil U YCIIOBUSIMHU ee
peanu3anuy.

56. [Mepuomnyeckuit YPpOK OTKPHITHSL | Vmenue K.YYI. 1.OpueHTanus Ha
3axoH JI. U. HOBOT'O 3HAHMUSI XapaKTepU30BaTh 1. Ymenue: [IOHUMAaHHe
Menpeneesa. OCHOBHBIE 3aKOHBI * CTPOUTB IOHSTHBIE TS MPUYHUH yCIieXa B

XUMHH: NapTHepa BbICKA3bIBaHUs, | Y4eOHO
TEPHONYECKUH YYUTHIBAIOIINE, YTO JIeATeITBHOCTH;
3aKOH. MapTHEp 3HAeT U BUANUT, a | 2. Y4eOHo-
49TO HET; M03HaBaTeIbHBIN
* 3a71aBaTh BOTIPOCHI; HHTEpEC K HOBOMY
* KOHTPOJIMPOBATh yaeOHOMY

JelicTBUSI TapTHepa.

Marepuaiy u

MIPUHAJISKAIIHNX K
pa3HBIM KJIaccawm,
XHMHUYECKUE
3JIEMEHTHI pa3HBIX
TPYIIIL.
YcraHaBIMBaTh
BHYTpH- U
MEXIpeIMETHbIE

CBSI3U.
DopMynupoBaTh
TePUOJUYECKHM 3aKOH
J.U. MenneneeBa u
PacKpEIBaTh €ro
CMBICII.
XapakTepu3oBaTh
CTPYKTYpYy
MEPUOIUIECKON
Tabmuupl. Pazmnyath
nepuoasl, A- u b-
TPYIIITBL.

OOBSICHATD
(u3HIeCKU CMBICIT
MOPSIIKOBOTO HOMEPA
XUMHUYECKOTO
3J€MEHTa, HOMEPOB
TPYIIBI ¥ IEPUOJA, K
KOTOPBIM 3JIEMEHT
MIPUHAICKUT B
TIepUOINYECKON
cucreme [.1.




ILYY].

Ymenue:

* OCYILECTBJIATH aHAIN3
00BEKTOB C BBIZCIICHUEM
CYIIECTBEHHBIX U
HECYILECTBEHHBIX
MIPHU3HAKOB;

* OCYILECTBIISATH CUHTE3
KaK COCTaBJICHHE 1I€JI0r0
W3 JacTeu.

P.YVY/.

VYmenus:
1.OcymecTBiATh
HUTOTOBBIN U MOIIArOBHIN
KOHTPOJIb 110 PE3yIbTaTY;
2. AJIeKBaTHO
BOCTIPHHUMATH OLIEHKY
YUUTEJIS;

3. Pazauuats crocob u
pe3ynbTaT neicTBus

crocobam peneHus
HOBOM 4aCTHOM
3a1a49n

57.

[Tepuoanyeckas
TabIUIA
XUMUYECKUX

KombunupoBan
HBII

YMeHnue
O0OBSICHATH
3aKOHOMEPHOCTH
HU3MEHEHUS
CBOMCTB
JJIEMEHTOB B
mpeeTax MaJbix
MEpPHO/IOB U
TJIABHBIX TIOTPYIIIT

KYV/.

1. Ymenue
JIOTOBAPUBATHCS 1
MPUXOUTH K 00IIIeMy
PEILIeHUIO B COBMECTHOM
JeATEIBHOCTH;
2.YMeHue MpoayKTHBHO
pasperiath KOHPIUKTHI
Ha OCHOBE yJeTa
HMHTEPECOB U NO3UIUN
BCEX €ro y4aCTHHUKOB
ILYV].

1. YMeHHe IpoBOIUTH
CpaBHEHHE H
KIIaCCH(HKAIIHIO TI0
3aJJaHHBIM KPUTEPUSIM;
2. ®opMupoBarth y
yJamuxcst
HpeCTaBICHUE O

1.Pa3Butne
BHYTpEHHEH
MTO3UIUH
LIKOJIbHMKA Ha
YpOBHE
TOJIOKUTEILHOTO
OTHOILIEHHS K
IKOJIE,
MMOHMMAaHUS
HEO00XOAMMOCTH
YUeHHUS,
BBIPXKCHHOTO B
npeoOIagaHun
yueOHo-
MI03HABATENLHBIX
MOTHBOB U
PEAMTOYTCHUH
COILMAIBLHOIO
croco0a OLleHKU

Menpencena;
3aKOHOMEPHOCTH
H3MCHCHHUS CBOMCTB
3JIEMEHTOB B
npeaenaax MajbIxX
MepUOOB U A-Trpym.
DopMyIUpOBaTH
OIpEIEIICHUS
MOHITUI
«XUMHYUECKHI
3JIEMEHT,
«HOPAIKOBBIN
HOMEpP», «MaccoBOE
YHCIIOY, «U30TOIIBIY,
«OTHOCHTEJIbHAS
aTOMHas Maccay,
«NIEKTPOHHAS
000J109KaY,
«3JIEKTPOHHBIHN CIION».

OnpenessiT 9UcIo
MIPOTOHOB,
HEUTPOHOB,
AJIEKTPOHOB Y aTOMOB
XUMHUYECKHX
AIIEMEHTOB,
UCTIONB3Ys
MIEPHOINYECKYIO
TabuILy.




3JIEMEHTOB HOMEHKIIAType 3HAHUH;
(xopoTkas ¢popma): HEOPraHU4eCKUX 2.®opMupoBaHUe
A- u  B-rpymms COeIMHEeHN BBIPAKEHHON
IePHOIBL. P.VVI. yCTOHUYMBOI

1. YMeHne yquTHIBaTh yaeOHo-

BBIZIEJICHHBIE YIATEIEM MO3HaBaTEIbHOM

OPHEHTHPHI JeHCTBUS B MOTHBALUH

HOBOM y4eOHOM YUEHHS.

Marepuaie B

COTPYHUYECTBE C

YUUTENeM;

2. YMeHue NIaHupOoBaTh

CBOHU JICUCTBUS B

COOTBETCTBUH C

MOCTaBJICHHOM 3a7auei 1

YCIIOBHSIMH €€

peann3anum.

58. Crpoenre  aroma. | YPOK OTKPBITUS | YMmeHue K.YV 1Pa3BuBath VYmets
CoCTaB  aTOMHBIX | HOBOIO 3HaHusi | OOPACHATH: 1. YMenue: CIOCOGHOCTD K OOBSCHST:
szep. M3oToms!. (usnyeckuii * CTPOUTH TIOHSTHBIE ISt CaMOOILICHKE Ha usuyeckuit
XuMHIeCKHi CMBICIT ATOMHOTO [apTHepa BHICKA3bIBAHUs, | OCHOBE KPUTEPHSI CMBICJT aTOMHOTO

(TIOpsIIKOBOTO) ’ (TTOpsITKOBOTO)
3JIEMEHT — BH[ YYHUTBIBAIOIINE, YTO YCOEIHOCTH

HOMepa . HOMepa
atoma c XUMHYECKOTO NapTHep 3HAeT U BUIWT, a | Y4COHOMH XHMIIECKOT0
OJMHAKOBBIM JJIEMEHTA, YTO HET; JCATCIIBHOCTHU JIIEMEHTAa,
3apsa0M Aapa HOMEpPOB IPYyNIIbl U | ¢ 3aJaBaTh BOIIPOCHI, 2.Pa3BuBath

nepuona, K * KOHTPOJIMPOBATh YyBCTBO rOpJIOCTH

KOTOPBIM 3JIEMEHT
MIPUHAJUICKUT B
MEePUOANYECKON
CHCTEME.

JIeMCTBUS TapTHEPA.
ILYV]I.

YMeHnue:

* OCYUIECTBIISITh aHAJIN3
00BEKTOB C BBIJECIICHHEM
CYIIECTBEHHBIX U
HECYIIECTBEHHBIX
TIPHU3HAKOB;

* OCYILIECTBIISITH CHHTE3
KaK COCTaBIIEHHUE IIEJIOr0
13 YacTeu.

P.YV].
YMenus:
1.0cymmecTBIATh
HMTOTOBBIN M IOIIArOBEIN
KOHTPOJIb 110 PE3yIbTaTY;
2. AIeKBaTHO
BOCle/IHl/IMaTb OLleH](y
YUHTENS,

3a POCCHMCKYIO
XUMHUYECKYIO
Hayky
3.HpaBcTBeHHO-
TUYECKOe
OLIEHUBAaHUE




3. Paznuuats criocob u
pe3ynbTaT aeicTBus

59.

Pacrnionoxxenue
3JIEKTPOHOB
SHEPTEeTHYECKUM
YPOBHSIM.
CoBpemeHHast
(dhopMyTHUpOBKa
MIEPUOITIECKOTO
3aKOHa

o

YPOK OTKpBITHS
HOBOT'O 3HAHUSA

Ymenue
XapaKTepU30BaTh:
XUMHUYECKHE
3JIEMEHTHI (0T
BOJIOPOJA 10
KaJIbIIMsI) Ha
OCHOBE UX
HOJIOKECHYS B
MEPUOANYECKON
cucTeMe
J.N.MengeneeBa u
0coOeHHOCTEH
CTPOCHUS UX
aTOMOB;
COCTaBJISITH CXEMBI
CTPOEHUS aTOMOB
nepBeIx 20
9JIEMEHTOB
MIEPUOINIECKOM
CHCTEMBI

KVYV/.

1. YmeHne
JIOTOBapUBAThCA U
MIPUXOAUTH K 00IIEMy
PELIeHHIO B COBMECTHOM
JeATeIbHOCTH;
2.YMeHue npoyKTUBHO
pasperuats KOHPIUKTHI
Ha OCHOBE y4JeTa
HMHTEPECOB U MO3ULUI
BCEX €r0 y4aCTHHKOB
ILYYA.

1. ®opmupoBaTh ymMeHUE
MIPOBOIUTH CPAaBHEHHE U
KIIACCU(PUKAIIUIO 1O
3aaHHBIM KPUTEPHUSM;
2.®opMupoBaTh y
yJaIIuXcst
MIPE/ICTaBICHHE O
HOMEHKIIaType
HEOpraHU4eCcKnuX
COEJIMHEHUH.

PYV.

1. YMeHue yuuThIBaTh
BBIZICTICHHBIE YUUTEIEM
OPUEHTHUPHI JeHCTBUS B
HOBOM y4eOHOM
MartepHuaie B
COTPYIHUYECTBE C
yauTeneM;

1.Pa3BuTHe
BHYTpEHHEH
MO3UIINT
MIKOJIbHUKA Ha
YpOBHE
MOJOKHUTETBHOTO
OTHOIIICHHUS K
HIKOJIE, TOHMMAaHUS
HEO0OXOIUMOCTH
yUeHUS,
BBIP2KEHHOTO B
npeoOiagaHuu
yaeOHo-
MO3HABaTENbHBIX
MOTHBOB 1
MpeIIOYTeHIH
COLIUAILHOTO
croco0a OLEeHKH
3HAHUH;
2.®opMupoBaHue
BBIpa’KEHHOU
YCTOWYHUBOMH
y4aebHo-
[I03HaBaTEIbHON
MOTHBAINH yICHHS
3HpaBcTBeHHO-
3TUYECKOe
OILICHUBAaHUE

VYmeth

XapaKTepU30BaTh:

XUMUYECKHE
3N1EMEHTbI




60.

3HayeHue
MIEPUOINIECKOTO
3aKOHa.
noctmwxenus [1. U.
MenpeneeBa

Hayunsie

Ypok
0000111IeHUS U
CHCTEMATH3aIlH
¥ 3HAHUH

YMeHue noHuMaTh
OCHOBHBIE 3aKOHBI
XUMHH:
MIePUOINIECKUI
3aKOH, €T0
CYIITHOCTh U
3Ha4YCHHE

K.YVY].

1. Y™menue:

* CTPOHTH MOHITHBIC IS
napTHepa BbICKAa3bIBAHUS,
YYUTHIBAIOIINE, YTO
MapTHEpP 3HAET U BUINT, &
YTO HET;

* 33]1aBaTh BOIPOCHI;

* KOHTPOJIMPOBATh
JIEWCTBYS IapTHEPA.
ILYVY/.

VYmenue:

* OCYIIECTBIIATH aHAIN3
00BEKTOB C BBIZCIICHUEM
CYIICCTBEHHBIX U
HECYIIECTBEHHBIX
MPHU3HAKOB;

* OCYILICCTBIISITh CHHTE3
KaK COCTaBJICHUE LIEJI0r0
W3 YaCTCH.

P.YV/.

Vmenus:
1.0cymecTBIATh
HMTOTOBBIN M MOIIArOBEIN
KOHTPOJIb 110 PE3yIbTATY;
2. AJIeKBaTHO
BOCTIPHHUMATH OLIEHKY
YUUTEJIS,

3. Paznmuuats crioco6 u
pe3ynbTaT aecTBus

1.MoruBanus
HaY4eHUs
MpeaMeTY XUMHUS
2.Pa3BuBath
YyBCTBO FOPJAOCTH
3a POCCHICKYIO
XUMHYECKYIO
HayKy
3.HpaBcTBEeHHO-
3TUYECKOE
OIICHHBaHHUE

YMeHne NoHMmaTb
OCHOBHbI€ 3aKOHbI XMMWUU:
nepuoanYECKUA 3aKOH, ero
CYLLLHOCTb W 3Ha4YeHue

61.

[ToBTrOopenue u
06o0rmenne Mo
TeMeE:
[Tepuoanueckuit
3aKOH U IepUOU-
yeckasi CUCTeMa
XUMHYIECKIX
anemenToB /l. U.
Menneneesa.
Crpoenne aToma.

Ypox
00001menus u
CHCTEMAaTH3aIH
W 3HAHUI

1. 3akperuieHue
3HAHUH U
pacyeTHBIX
HABBIKOB y4-Csl.

2. YMeHue pemaTh
THUIIOBEIE
MPUMEPBL.

K.YV .

YMeHre caMoCTOSITETHEHO
OpraHU30BbIBATH y4eOHOE
B3aMIMOJICHCTBHE B
rpyrime

ILYVY].

VYmenue:

* OCYIIECTBIISITh QaHAIU3
00BEKTOB C BBIJIEJIEHUEM
CYIIECTBEHHBIX H
HeCyU.[eCTBeHHbIX
MPU3HAKOB;

* OCYIIECTBIISATh CHHTE3

1. YMenue
OpPUEHTUPOBATHCS
Ha IOHMMaHHe
MPUYHUH yCIieXa B
yaeOHOI
JIeSITETIbHOCTH
2.Pa3BuBath
YyBCTBO FOPAOCTH
32 pOCCUHCKYIO
XUMHYECKYIO
Hayky
3.HpaBcTBeHHO-
THYECKOE
OIICHUBAaHUE




KaK COCTaBJICHHUE 1IEJIOT0
M3 YacTeH.

P.YVY/.

VYmenus:
1.OcymiecTBiATh
HUTOTOBBIN U MOIIArOBLIN
KOHTPOJIb 110 PE3yIbTaTY;
2. AnekBaTHO
BOCIIPHHUMATH OIICHKY
YUUTEIIS;

3. Paznmuuats croco6 u
pe3yibTaT AeHCTBUS

62.

SHCKTPOOTpI/IL[aTeJI
BHOCTb
XAMHUYCCKUX
DJICMCHTOB

YPOK OTKpPBITHS
HOBOT'O 3HAHUSA

VMeHne 00bICHITh
XUMHYECKHE
MTOHSTHS:
ANIEKTPOOTPHUIIATEI
BHOCTD
XUMHYECKUX
3JIEMEHTOB,
XUMHYECKAs CBS3b,
HOH

CpaBHeHue,
COTIOCTABIICHHE,
KJIacCU(pUKAIA,
pamKupOBaHUe
00BEKTOB 110
OJTHOMY HWITH
HECKOJIBLKHAM
MPEAI0KEHHBIM
OCHOBAHHUSIM,
KPUTEPHUIM

K.YV .

1. YMeHHe UCIoJIb30BaTh
peYb ATS PETYISALUI
CBOETO JICHCTBHS,

2. AZICKBaTHO
HCTI0JIb30BaTh PEUCBEIC
CpEeICTBA VIS PEIICHHS
Pa3IUYIHBIX
KOMMYHHKaTHBHBIX
3aJa4, CTPOUTh
MOHOJIOTHYECKOe
BBICKA3bIBaHHE, BIIAJETh
IUAJIOTUIecKoi (opMoit
peun

P.YV/.

‘YMeHne caMoCTOSITENbHO
aJIcKBaTHO OIICHMBATh
MIPaBUIEHOCTD
BBIMTOJTHEHMS IEHCTBHS K
BHOCHTH HEOOXOIMMEIE
KOPPEKTUBHI B
HCTIOTHEHHE KaK TI0 X0y
€ro peanu3aliu, TaK 1 B
KOHIIE JCHCTBHSA.

ILYVYA.

YMeHue: oCcylecTBIATh
CpaBHEHHE H
KJIacCU(HKAIIHNIO,
BBIOHpAst KPUTEPUH TS
YKa3aHHBIX JIOTHYECKHX
onepanuii;

CTPOUTD JIOTHIECKOE
paccyxaeHue

1Pa3BuBatTh
CIOCOOHOCTbH K
CaMOOIICHKE Ha
OCHOBE KPUTEPHS
YCIIEIIHOCTH
yueOHOM
JIeSITETBHOCTH
2.Pa3BuBath
9yYBCTBO FOPJIOCTH
3a POCCUICKYIO
XUMAYECKYIO
HayKy
3.HpaBcTBeHHO-
3THYECKOE
OIICHUBAaHUE

DopMyIUpOBaTh
OTpe/IeNICHuUS
MOHATHUI
«KOBaJICHTHAs
HETIOJISIPHAsI CBS3bY,
«KOBaJICHTHAS
TIOJISIPHAS CBSI3bY,
«HOHHAs CBA3bY,
«CTereHb
OKHUCJICHUS,
«3NMEKTPOOTPHIATETHH
octey». OmpenensTsb
THUIT XUMHAYECKOM
CBSI3U B COCJIUHEHHUSIX
Ha OCHOBaHHH
XUMHUYECKOH
(dhopMyIIHL.
OnpenensaTs CTEIeHb
OKHCIICHUS DJIIEMEHTOB
B COCJIUHEHUSX.
CocTaBisTh (OPMYIIBI
BEILIECTB 110 CTEIECHU
OKHCJICHUS
3JICMEHTOB.
CocTaBIsITh
CpPaBHHUTENbHBIE H
oboOaromnue

Ta6J'II/IIH:I, CXCMBI.




63. KoBaseHTHas cBA3b. | Y POK OTKPBITHS | YMeHue o0bsicuaTh | K.YV, 1.Pa3Butue VYMeTh 00BSICHATE
Tomspras 1 HOBOT'O 3HAHUS MOHATHUSA: 1. Ymenue BHYTpEHHEH TOHSATHS: XUMUYCCKast
XUMUYCCKasd CBA3b, | nmoroBapuBaThCA U NO3ULUU CBA3b,
HEIOJIsIpHAA KOBAJICHTHAsA CBA3b | IPUXOJHUTH K 00IEeMy IIKOJIbHYKA Ha KOBQJICHTHAS CBS3b
KOBAJICHTHBIC CBA3U ueé PELIEHUIO B COBMECTHOM YpOBHE ueé
Ppa3sHOBUAHOCTH ACATCIIbHOCTH, MOJIOKUTEIBLHOIO Pa3sHOBHAHOCTH
(nomsipHas U 2.YMeHue npoayKTUBHO OTHOIIEHUS K (mossipHast u
HETIOJIIpHAs ), paspemiath KOHQIUKTHI IKOJIE, HETIOJISIpHAs ),
IIOHUMATh Ha OCHOBE y4eTa 2 Pa3Butue MOHHUMATh
MEXaHH3M HMHTEPECOB U MO3UIUN MIOHUMAaHUS MEXaHH3M
o0Opa3zoBaHus BCEX €r0 yYaCTHUKOB HEOOXOAUMOCTH o0pa3oBaHus
KOBAJICHTHOM ILYY. Y4eHus, KOBAJICHTHOH
CBSI3U; 1. ®opmMupoBaTh YMEHHE | BBIPAKEHHOTO B CBSI3U;
YMETh ONPE/IENATh: | NPOBOJAUTH CpaBHEHUE U | NpeobiagaHuu YMETh OTPE/ICIIATE:
THII XUMHAYECKOH KITacCUPUKALIUIO TI0 yueOHo- THIT XUMHAYECKOMH
CBSI3U B 3aJaHHBIM KPUTEPUSIM; MTO3HABATEIbHBIX CBSI3U B
COCIIMHCHHUAX 2.®DopMupoBaTh y MOTHUBOB ¥ COCIIMHEHUAX
y4aImuxcs MPENOYTCHUU
NIpeCTaBICHUE O COLIUAIBHOTO
HOMEHKJIaType crnoco0a OEeHKH
HEOPraHUYECKHX 3HAHHI;
COE/IVHEHHUH. 3.®opMupoOBaHUe
P.YYA. BBIPaKEHHOU
1. YMeHue yuurtsiBaTh YCTOMYMBOI
BBIJICIICHHBIC YIUTEIIEM y4aebHo-
OpPUCHTUPHI ACHCTBUSA B [03HaBaTeIbHOU
HOBOM y4eOHOM MOTHBAIIUHU YYCHUS
MaTepuaie B
COTpYHUYECTBE C
YaUTEIeM;
2. YMeHue TIIaHupOBaTh
CBOM JICHCTBUS B
COOTBETCTBHH C
NIOCTaBJICHHOM
3a/1a4el 1 yCIIOBUSIMHU €€
peanmu3anuy.
64. HouHas CBI3hL Kom0Ounuposan Vmenne K.YY]. 1.YmeHne Vmenne MEREITIN
HBIH MOHUMATh 1. YMeHue ucnosb30BaTh OPHUEHTUPOBATHLCS MMOHUMATh 9J1€TPONPOBOAHOC
MCXaHHU3M peyb I perynsnun Ha NOHWUMaHUE MCXaHU3M TH
06pa3OBaHl/Ifl CBOEro ﬂel‘,’ICTBMﬂ; MPUYHH yCIeXxa B 06pa303aH1/m
CBA3M, 2. AJIeKBaTHO y4eOHOM CBA3M,
YMETh OMPEATATE: | orio e 30pats peuenbie JCATETBHOCTH; YMETb OnpeenTh!
TUII XUMHWYCCKOU TUII XUMHWYCCKOU
2. Y4uebHo-

CBSI3U B
COCUHCHUIX

CpenCTBa ISl pelIeHust
Ppa3IUYHBIX
KOMMYHHKATUBHBIX
3aja4, CTPOUTH
MOHOJIOTHYECKOe

MM03HABATEJIbHBIH
HHTEpEC K HOBOMY
yueOHOMY
MaTepuany u
croco0am pereHus

CBSI3H B
COCUHCHUSX




BBICKa3bIBaHUE, BIIAJETh
JATIOTHIeCcKoi (hopMOit
peun

P.YY.

YMeHue caMOCTOSITEIEHO
aJICKBaTHO OIICHUBAThH
MIPaBUIBHOCTD
BBIMTOJTHCHUS ICHCTBUS U
BHOCHTH HEOOXOAUMBIC
KOPPEKTUBHI B
HCTIOJIHEHUE KaK 0 X0y
€ro peajH3alum, TaKk U B
KOHIIE JEHCTBUS.
.YV,

YMeH#ue: oCcylecTBIATh
CpaBHEHHE U
KI1acCU(pUKALIUIO,
BBIOUpAst KPUTCPUH JUIS
YKa3aHHBIX JIOTHYECKUX
onepanuii;

CTPOHTH JIOTHYECKOE

HOBOM 4acTHOM
3129
3.HpaBcTBEeHHO-
ITHYECKOE
OIICHUBAaHHUE

paccyxaeHne
65. BanenrHnocts u KomOunupoBan | Ymenne K.YVY/]. 1.Pa3BuBath
CTENeHb HBIN OIIpeNesTh 1. Y MeHue UCTIoNbL30BaTh CIOCOOHOCTH K
OKHCJICHUA. BaJICHTHOCTB U PeUb AV peryJIsInun CaMOOIICHKE Ha
ITpaBuna CTereHb CBOETO AeHCTBHS; OCHOBE KPUTEPHs
OIpe/ieNIeHus OKHCIICHUS 2. AteKBaTHO YCIEITHOCTH
cTeneHen 9JIEMEHTOB B HCIIOJIb30BaTh PCUYCBBIC yaeOHOM
OKHCJICHUS COCIUHEHUSIX CpenCcTBa ISl pelIeHust IESATCIILHOCTH
DJICMCHTOB COCTABJISTh: Pa3IUYHBIX 2.Pa3BuBath
opmyser KOMMYHHKATHBHBIX ‘IYBCTBO FOp/10CTH
3a POCCHICK
EJSIZESEII: " 3anat, CTpouTh XI/IEH/ILIeCKony}O
HEOPraHUYEeCKUX MOHOJIOrH1CCkoe HayKy
COCIMHEHHUIT BBICKA3bIBAHUE, BJIANICTH 3.HpaBcTBEHHO-
(GunapHBIX JMATIOTHIECKOH GopMOi | stHyeckoe
COENIMHEHNH 110 peun OllEHUBAHUE
CTEeNeHU

P.YVI.
YMeHue caMoCTOSITEIILHO

YMenue
OTIpENeNATH
BAJICHTHOCTb U
CTENeHb OKUCIICHHS
3JIEMEHTOB B
COeIMHCHISIX;
COCTaBIISITh:
hopmysr
W3YYEHHBIX
KJIacCOB

HCOPTaHUYECCKUX




OKHCIICHUST)

aJICKBaTHO OIICHHBATh
MPaBUJILHOCTh
BBITTOJTHEHMS ICHCTBHS K
BHOCHTH HEOOXOAMMbIE
KOPPEKTUBHI B
HCTIOJTHEHHE KaK 110 X0y
€ro peajn3alum, TaKk U B
KOHIIE JCHCTBHS.
ILYV/.

YMeHue: ocylecTBIATh
CpaBHEHHE U
KJIacCU(UKAIIUIO,
BBIOMpAst KPUTCPUH IS
YKa3aHHBIX JIOTHYECKUX
onepanuii;

CTPOUTH JIOTHYECKOE
paccyxzaeHue

66.

OKHUCIHTEIBHO-

YPOK OTKpBITUS

Vmenue

K.YYI.

1YmMmenue




BOCCTaHOBHUTEIIbHBI
€ peaKLn

HOBOI'O 3HaHUA

OIIpENesTh
CTENCHI
OKHUCJICHUS
XUMHYECKHX
JJIEMEHTOB B
COCZIMHEHUSIX,
OKHCITUTENBHO-
BOCCTaHOBHUTEIIbHBI
€ peakIuy,
OKHCITHTEITb,
BOCCTaHOBHUTEIIb;
UMETh
IpeAcTaBIeHUE 00
IEKTPOHHOM
Gamance

1. YMmenne

JIOTOBapUBATHCA U
MIPUXOAUTH K 001IeMy
PELIEHUIO B COBMECTHOM
JeATeTbHOCTH;
2.YMeHue npoayKTUBHO
paspemniath KOHQIUKTHI
Ha OCHOBE yJeTa
HHTEPECOB ¥ MO3UIHNIT
BCEX €r0 yIaCTHHUKOB
ILYVYA.

1. YMeHue npoBOIUTh
CpaBHEHHE H
KITIacCUPUKALIUIO TI0
3aaHHBIM KPUTEPHUSIM;
2. ®opMUpOBaTh y
yJaIImuxcst
MIPE/ICTABICHUE O
HOMEHKIIaType
HEOPraHHIECKHX
COCIMHEHUI

P.YV].

1.YMeHue yuuThBaTh
BBIJICJICHHBIE YUUTEIIEM
OpPHMEHTHUPHI ISHCTBHUS B
HOBOM y4eOHOM
Marepuaie B
COTPYAHHYECTBE C
yauTeneMm;

2. YMeHHe IIaHupOBaTh
CBOH JCHCTBUSA B
COOTBETCTBUH C
MIOCTaBJICHHOMU 3a1a4eil U
YCIIOBHSIMH €€
peanu3anuy.

OpPHEHTUPOBATHCS
Ha OHUMaHHe
MPUYUH YCIIeXa B
y4ueOHOM
NeATeNbHOCTH
2.Pa3zBuBaTh
YYBCTBO FOPAOCTH
3a POCCHICKYIO
XUMHYECKYIO
HAyKy
3.HpaBcTBeHHoO-
ITHYECKOE
OLICHUBAHUE

67.

[ToBTOpenue u

Ypok

1. 3akperuieHue

K.YV,

1. YMenne

YMmerb
OlpeeNnITh
CTETICHH
OKHCIICHUS
XAMHYECKHX
JJIEMEHTOB B
COCIMHCHUSIX,
OKHCIIUTENBHO-
BOCCTaHOBHTEJIbHBI
€ peaKiyy,
OKHUCIIUTEITb,
BOCCTaHOBHTEb;
HUMETh
IIpe/ICTaBICHUE 00
3NIEKTPOHHOM
OanaHce




000011IeHIE IO
Teme: «CtpoeHue
BELIECTB.

000011eHus 1
CHCTEMATH3aIH
W 3HAHWI

3HAHUKN U
pacueTHbIX
HaBBIKOB y4-C5l.

YMeHue caMoCTOsITEILHO
OpTraHU30BEIBAThH y4yeOHOE
B3aMIMOJICIICTBHC B

OPUCHTUPOBATLCS
Ha NIOHUMAaHUEC
IIpUYXH YCIICXa B

XuMHUYECKas CBI3b» 2. YMeHue pemarb rpymme yaeOHOU
THTOBBIC TIPUMEPH! | [T Yy Y, JIEATETBHOCTH.
KOHTPOJIBHOU VMeHue: 2.Pa3zBuBaTh
paboThL. « OCYIICCTRIATS aHATM3 HYBCTBO TOPIIOCTH
3a poccuiickyio
00BEKTOB C BEIIIETICHHEM XHMHYECKYIO
CYLIECTBEHHBIX U HayKy
HECYILECTBEHHBIX 3.HpaBcTBEeHHO-
TIPU3HAKOB, 9THYCCKOC
* OCYIECTBIATH CHHTE3 OLCHUBAHNE
KaK COCTaBJICHHE I[EJI0T0
U3 9acTeu.
P.YVYI.
YMmeHus:
1.0cymecTBIATh
WUTOTOBBIN U MOIIArOBbIM
KOHTPOJIb 110 PE3yIIbTaTY;
2. AnexBaTHO
BOCIIPMHUMATH OLIEHKY
yUuTes;
3. Paznuyats criocob n
pe3ynbraT aeicTBus
68. KonTponbhas Ymenue K.YYI. 1'YMeHue olleHUTh
pabota Ned 1o OBJIAJICHUS VYMeHHe caMOCTOsITENIFHO | CBOM y4eOHBIE
TeMaM: HaBBbIKaMH OpraHM30BHIBATH yUeOHOE | JOCTHIKEHHS
«Ilepuonuueckuii KOHTpOJI U nercTBue. 2.Pa3zBuBaTh
3aKOH U MEepUOH- OLIEHKH CBOEH ILYY/I. YYBCTBO FOPAOCTH
JecKkas CHCTeMa JeATeTbHOCTH, Vmenue 3a poCccHiiCKyIo
XUMHYIECKIX yMeHHe peoOpa3oBHIBATH XHUMHYECKYIO
anemenTos J[. U. MpeABUIETh nHpOpMaIHIo U3 OHOTO HayKy
Menpeneesa. BO3MO>KHBIE BHJIA B IPYTOIl. 3.HpaBcTBeHHO-
CrpoeHue aToma. MOCJIEACTBUSL P.YVA. ITHYECKOE
CTpoeHue BeIleCTB. CBOUX JICHCTBUIA YMeHue COCTaBIIATh IJIaH | OICHUBaHUE

XuMHUECcKas CBI3b»

peuICHUA l'lp06J'IeMI)I




KAJIEHIAPHO - TEMATHYECKOE IJTAHUPOBAHUE YYEBHBIA IPEIMET «XAUMMWSI».

9 KJIACC.

(68 yacoB, 2 yaca B HeJ1eJI10)

Ne o Tema [leneBast ycranoBka | Mcnonb3oBanue
[Tnanupyemsble pe3ynbTaThbl
UIaH ypoka/ 000pyI0BaHUS
y UCIIOJIB30B Touku Pocra
aHue MeranpeameTHble [IpenmeTHsbIe T .
0GOpyI0Ba WYHOCTHBI
Hus Touku
pocta
MHoroo0pa3ue XUuMHYeCKUX peaKkuui
1 [ToBTOpeHue dopmupoBanue ymeHuil 3HaTh 1. PazBuTHe 3Hath BaxHedmme AITXP
matepuaia 8 BOCIIPUHUMATb, BOXH | BHYTPEHHEH MO3ULUUA [XUMHUYECKUE
KIace nepepadaTbIBaTh W eilne XuMUYecKue HIKOJIFHUKA Ha [OHATUS: CTPOCHUE
[Tepnonuuecku
. IIPEBABIATH IIOHAT | YPOBHE U XUMHUYECKHUE
1 3aKOH U .
Us: CTpOEHUe CBOMCTBA KJIaCCOB
T nHpOpMAIIHIO B P HOJIO’KUTEIBHOTO heopramticeiy
CHCTEMA XHM. CIIOBECHOM, o0Opa3Hoi, aToMa | OTHOILLEHUS K -
. COETMHEHU N
AJIEMECHTOB I[ CUMBOJIMYECKOU (1)0pMaX, , KJ‘IaCCI/I(bI/IKaHI/Iﬂ HIKOJIC, IIOHUMAaHUuA
n. aHAJIN3UPOBATh Y BEILECTB, CBOMCTBA | HEOOXOIUMOCTH
Menneneesa nepepadaThBaTh KJIacCcoB COEIMHEHMH | yIEHHsI, BBIPA)KEHHOTO
B cBCTC MIOJIyYEHHYIO YmeTs OIHCHIBATH B
CTPOCHHA nH(popMaINIo g ¢usnyeckue npeoO1ajaHuH
aTOMOB P P
COOTBETCTBUU qu XUMHUUYECKHE yUeOHO-
IOCTaBJICHHBIMU CBOJCTBa IIO3HABATEIbHBIX
3a/1auaMu. BCIICCTB MOTHBOB u
dopmupoBaHue MIPeANnoYTeHUN
yMeHuil  paborath B, COLIMAJILHOTO crioco0a
MpCACTABJIATE U OLICHKH 3HaHMI;

OTCTaWBaTh CBOM B3TJISI/IBI
1 yOeXKIeHUs, BECTH

JTMCKYCCHIO.




[ToBTOpEeHME ®opmupoBaHue yMmeHui| 3HaTh BaXKHEHUIIINE
matepuana 8 BOCIIPUHUMATb, XUMHUYECKHE  MOHSTHUS:
Kiacca nepepabaThiBaTh ¥ CTPOEHHE aToM,
Xumuueckas
IPEIbSBIATh KJ1accu(uKanus BEIeCTB,
CBSI3b. .
UHOODMAILIUIO B CBOHMCTBA KJIaCCOB
Crpocnue bopan CoeIUHEHUN
BeIIECTBA CJIOBECHOI, oOpa3Hoi Vire
CHUMBOJIMUYECKON MCTDb OLIHCRIBATE
¢dusnueckue
dopmax, aHaJIM3UPOBATH o
1 xuMnueckue cBolcCTBa
U 1epepadbaThiBaTh
BELIECTB.
MOJIyYEHHYIO
nHpopManuo B
COOTBETCTBUU C
IToctaBneHHbIMU
3agadaMu. PopMHUpOBaHKE
yMeHuil  paboTtarb B,
OTCTaMBaTh CBOM B3IJISAIbI
U yOeX/1eHus1, BECTH
JIMCKYCCHIO.
IToBTOpEeHUE ®opmupoBaHue ymMeHMH 3HaTh BaXHEUIIINE
maTepuana 8 BOCIIPUHUMATD, XUMUYECKHE  IOHATHUSA:
Kiacca nepepabaThiBaTh ¥ CTPOEHHUE aToMa,
OcHoOBHBIE
HpPEIbSBIATh KJ1acCU(UKALKUs BEIIECTB,
KJIACChI o
CBOICTBa KJIACCOB
HEOpTafHeCKiX HropMano Ecoe WHEHUN Ymerb
CJIOBECHOH,  06pa3Hoii[ OCH :
. OIUCHIBATh (hU3UYECKHE U
CHUMBOJINYECKOM .
XUMHUYECKHE CBOIicTBa
coezute dopmax, aHaTM3HPOBATH Hpemects
HUM: UX nepepadaTbIBaTh
cocras, TIOJTyYEHHYO
Kiaccug
uH(pOpMaLIHIO B
UKaIs
COOTBETCTBUU v
MOCTaBJIEHHBIMU

3aJa4aMH.

1®opmupoBanue
BBIPAXKEHHOU
YCTOMUYUBO yueOHO-
[03HABATEJIbHOMN
MOTHBAIINH YUCHUSI.

3HaTe BaKHEHIINE
XUMHUYECKHUE
HOHATHA

3HaTh BaKHEHIIIHME
XHUMHYECKHE
MOHSATHUSA: CTPOEHUE
aTroma,




DopMUPOBAHUE  YMEHHM
paboTaTh B, MPEACTABIATH
u OTCTaMBaTh CBOY
B3IVIAABl U yOEKAEeHUs
BECTH

JIMCKYCCHIO.

IToBTOpEHME
MaTepuana 8
KJjlacca
OcHOBHbIE
KJIACChI
HEOpraHu4e
CKUX
COCMHEHUI
: UX
CBONCTBA

DopMUpPOBAaHUE YMEHUU
BOCIIPUHUMATb,
nepepadaTbIBaTh

=

PEIbABIATH
nHpopmaIuio B
CJIOBECHOH, 00pa3Hoii,
CUMBOJINYECKOH Popmax,
aHAIU3UPOBATH U
nepepadaTbIBaTh
MOJTyYEHHYIO
uHpopmaruio B
COOTBETCTBUU
MOCTaBIEHHBIMU
3a/1a4yaMH.
DopMUpOBaHHE YMEHUU
paboTtarth B, MPEACTABIATH
u OTCTanuBaTh CBOH
B3TJISABI M YOCXKIEHUS,
BECTH

3HATH BaKHEHIITHE
XAMHUYECKAE TIOHATHA:
CTPOCHHE aToMma,
KJTACCH(PUKAIIMS BEIIECTB,
CBOIiCTBA KJIACCOB
COCOUHCHHI YMETh
OTNHUCHIBATh (PU3UYECCKUE U
XUMHYECKHE CBOMCTBA
BEIIESCTB

JIUCKYCCHIO.

'YMeTh OIUCHIBATh
(dusnyeckue u
XHUMHUYECKHE
CBOICTBA BEILIECTB




IToBTOpeHuE @®opmupoBaHue yMeHU# [3HATh BaXKHEUIINE 'YMeTh OIUChIBaTh
Marepuaia 8 BOCHPHHHMATB, XAMUYECKUE TMOHATUS: buznueckue u
KJacca nepepaGaThIBaTh i [cTpOcHHue aroma, XUMUYECKHE
PacuéTsl 1o KJ1acCU()UKALM BEIECTB CBOICTBA BEIIECCTB

JUCKYCCHIO. o (puxan m ’ m
XUMAYCCKAM CBOMCTBA KJIACCOB
YPaBHEHUAM COCIMHEHU I

Knaccudukanu | OcBoenue MPUEMOB | 3HATh HOIXOJbI 1.Pa3BuBath 3HATH [IOHSITHE TP/ natunk pH

ST XUMUYECKUX JIeUCTBUH B | CTEIICHU OKUCIIECHUSA CITIOCOOHOCTB K [IPOLICCCOB

pEeaKIuu. HECTaHIAPTHAIX XMMHYECKHUX DSJIEMEHTOB. [CAMOOLCHKC Ha OCHOBC (OKHMCJICHUA 1

KPUTEPUS YCIICIIIHOCTA |[BOCCTAHOBIICHUS.

OKHCIUTENBHO | cpryanusx, —oBiajeHue | SHATH nonsTHe [KPUTCPUS y

_ IIPOLIECCOB OKMCIICHUA U y‘Ie6HOI/I JCATCIIbHOCTHU YMeETh OIIPCACIIATH

ABPUCTUYECKUMU p OBP
BOCCTAHOBHTEI BOCCTaHOBJIEHHMs. YMeTh | a3BUBAaTh 1yBCTBO

bHBIC PCAKIINU

/

MCTOJaMH  pPCHICHUSA

npo0emM Pa3zButne
BBICJTYIIIMBATh

coOeceHUKA, TOHUMATh

€ro  TOYKy  3peHHs,
pHU3HaBaTh IPaBO
IpYyroro 4YeiloBeKa Ha

UHOE MHEHUE;
dopMHUpOBaHHUE yMEHUU

pabotrate B  TpymIe,
NPECTaBIIATh u
OTCTaMBaTh CBOHU
B3IJISIIBI 1

yOexaeHus, BECTH|

JIMCKYCCHIO.

onpenensite OBP

rOpPAOCTH 32
POCCHIICKYIO
XMMHUYECKYIO HAyKy
HpascTBeHHO-
DTUYECKOE OLIECHUBAHKE




Peakiiun
COEIUHEHMS,
pa3NoXKeHHUs,
3aMelleHHs U
oOMeHa ¢ TOYKH
3peHUs

Pazputne
MOHOJIOTHYECKOM "
JUAJIOTUYECKOM  pedu,
YMEHHS BBIPAKaTh CBOU
MBICJIM ¥ CLIOCOOHOCTH

3HaTh CYUIHOCTh METO]Ia
AIIEKTPOHHOTO  OanaHca
pu pabote c
YpaBHEHUSIMU
XUMHUYECKHUX PEeaKIHii

BBICITYILINBATh
OKHUCTICHUS U

co0ecelHUKA, IOHUMATh
BOCCTAHOBJIEHU

€ro  TOYKY  3peHwus,
a1.

MPU3HABATh IIpaBo

JIpYyroro 4YejoBeKa Ha

nHoe MHeHue; OcBoeHUE

IIPUEMOB  JCUCTBUHA B

HECTaHIaPTHBIX

CUTyallusX, OBJAJICHUE

3BPUCTHYECKUMU

METOJIaMU PELICHUS

npo0Jem;
Tennooit PazButue 3HaTh BAYKHEUILINE
>dpexr MOHOJIOTHYECKOM U | XUMHYECKHUE MNOHATUSA
XUMHYCCKUX JAAIOTUYECKOW  PEeYH, | TETIOBOM ahdexT
pcaknuu. YMEHUS BBIPAXKaTb CBOM | XUMUYECKON peakiuy,
OK30-u MBICITH M CIIOCOOHOCTH KIaccuuKaIus
SHAOTEPMHUUEC

KHEC pCaAKIUH.

BI)ICJ'IyHII/IBaTI)
cobeceqHrKa, IOHUMATh
€ro  TOYKYy  3peHWs,
NPU3HABATh paBo
JPYroro 4ejaoBeKka Ha
WHOE MHEHHE;

XAMHYECKHUX PEAKIUN 10
TerIoBoMY 3P heKTy.

TP/ naTunk

TeMIEPaTyphbl

MJIATHHOBBIH
YMeThb pemate TP/ naTunk
pacueTHbIC 3aJaun  [TEMIIEPATYPhbI
TepPMOXHUMHYECKHM [WIATHHOBBIH
YpaBHEHUSAM




9 CkopocTb PazBurtue

XUMHUYECKUX MOHOJIOTHYECKOH "

peaKIuu. JMAJIOTMYECKOH  peuw,
YMEHHUsI BbIpaxaTb CBOU
MBICITU ¥ CTIOCOOHOCTH
BBICITYILINBATh
co0OecelHNKa, MOHUMATH
€ro  TOYKYy  3pEHHs,
IpU3HaBaTh IIpaBo
JIPYroro 4ejoBeKa Ha
WHOE MHEHHUE;

10 [lepBonauasibHbie | OBaicHUE  HaBBIKAMU | Y METh IIPUMEHSTH Omnpenenars Tunsl  [TP/ naTunk
[IPCJICTABICHUS O | opraHu3aluu  y4eOHOHM | 3HAHUS, MIOJIyYCHHBIE XUMUYECKUX TeMnepaTypbl
KaTanse. JesTeNbHOCTH, TIPU U3Y4EHUHU TEM peakiuii

IMOCTaHOBKH LeeH,
IUTAHUPOBAHMS,

CaMOKOHTPOJISI U OLICHKH
pe3yapTaToB CBOEH
JIEATENIbHOCTH,
YMEHMSMU  IPEABUIETH
BO3MOXHBIE PE3YJIbTAThI
CBOMX

JIEHCTBHIA




11 Ilpaxkmu OBnajgeHue  HaBbIKaMU | YMETh obOpamarecs | 1 YMmenue OLICHUTh /TP/ natumnk
yeckasn OpraHW3alil  y4eOHOH | MOBCEAHEBHOW  KU3HU | CBOU yueOHbIe TEMIIEPpaTyphbl
paboma JIESITEIIbHOCTH, JKM3HHU C 1IEJIbIO JOCTHUKEHUS MJIATHHOBDIH,
M 1. MIOCTaHOBKH nenew, | 6e30macHoro AaTanK

2.Pa3BuBarh 4yBCTBO JIEKTPONPOBO/
UsyueHue IUTAHUPOBAHMS, oOpareHus FopocTH 3a HoCTH
BHH;IHHiI CaMOKOHTPOJIS U oueHKI:I cpene POCCHICKYIO
yCIIOBUI pe3ynbTaTOB cBoOEH XHMIHECKYIO HAYKY
MIPOBE/ICHUS JIeATEeTbHOCTH,
XUMHUYCCKHUX YMCHHUSIMHU  TIPCIABHUICTH 3.HpaBCTBeHHO—
peakuui Ha ee BO3MOYKHBIE PE3YJILTATHI TUYECKOE
CKOpPOCTH CBOHUX JICHCTBUI; OlLICHUBAHUE

12 O6parumbie 1 |@opmupoBanue ymenuid  [O6006maTs 3HaHUSA O 3HaTh BaKHEHILINE
HeoOpaTuMble  [BOCIIPUHUMATb, pacTBOpax, [pOBOUTH XUMHYCCKHE
pEaKIiH. MH(OPMAIIHIO B HaOmoNICHUA 32 TTOHSITHSL:

TousTHE O CIIOBECHOM, 00pa3HOi, TPOXOAUICHHCM XHMITCCKHX 00paTUMOCTD

MIdeckoM  [CAMBOIHUECKOiT opmax, ([PEAKHII B PACTBOpaX. XHMIICCKIX

PABHOBECHH. QHATM3UPOBATH U peaxiui,
nepepadbaTbBaTh XUMHUYECKOE
[MOJTYICHHYIO paBHOBECHE

H(pOpMaIHIO B
COOTBETCTBHUH C
[IOCTaBJIEHHBIMU 3a/l1a4aMH,
BEIJICIIATD OCHOBHOE
cofiep:KaHue
MPOYUTAHHOTO TEKCTA,
HaXO/AUTh B HEM OTBETHI Ha

IMOCTAaBJICHHBIC BOIIPOCHI




13 CymHocTb Pa3Burtue 3HaTh Ba)KHEUIIINE VYmers 00bscHATH TP/ paTumk
mporecca MOHOJIOTUYECKOMN A | XUMHYECKUE TIOHSTHS: Mpoiiecc TEMIIEPATypbl
JIEKTPOJIUTH JMATIOTMYECKOM  PEUM, | AUCCOLUALMS, pacTBOpEHHMS ¢ [WIATHHOBBLIM,

> aTtuuk pH
HeCKoH YMEHHSI BBIpAXKaTh CBOM | DJIEKTPOJUT, MEXaHU3M TOYKH 3peHus & P
AUCconuanun MBICITH ¥ CIIOCOOHOCTH npolecca UCCOLUALMH. ATOMHO-
: BBICITYIIINBATh VYMeThb 3aIIMChIBATH MOJICKYJISIPHOTO
Jucconnanus
coOeceIHMKa, MOHMMATDH | YPABHCHHS JTUCCOLMALINN YACHUS
KHCJIOT .
’ €ro  TOYKYy  3pCHHs, | KUCJIOT, OCHOBaHHUU U
OCHOBaHHE U N
. NPU3HABATh paBo | cojei
coJen
JIPyroro dYelioBeKa Ha | 3HATh OTpeIeIICHUE
/ WHOE MHEHUE; [IOHATHS «pPacTBOPBI»,
BUJIBI pacTBOPOB,
CBOlicTBA  BOABI  KakK
PacTBOPHUTEIIA.

14 CuipHEBIE U Pa3Butue 3HaTh Pa3BuBath /TP/ naTunk
cnalbie MOHOJIOTHYECKOI Hu Ba)XH | CITOCOOHOCTBH K TeEMIIEpaTypbl
QJIEKTPOJIHTHI. JMATOTMYECKON  peuH, | eHIIMe XUMUIECKUE CaMOOIICHKE Ha [IIATHHOBLIH,

atuuk pH
Crenenpb YMEHHMsI BbIpaxkaTb CBOU HIOHST | OCHOBE KpUTEpUs ! p
AUCCOUMAUNH. | nrpjen M CIOCOOHOCTH | HIS: JWCCOLMALS, | YCIIEITHOCTH y4e0HOM
BBICTYIIIMBATh DJIEKTPOJIUT, MEXaHHU3M | JIeATEILHOCTH
cobeceqHrKa, ITOHUMATH
Pa3BuBaTh 4yBCTBO
€ro  TOYKYy  3pCHHS, oIl
rOpJIOCTH
NPU3HABATh MPaBo | €Cca AUCCOIHALIUH.
JIPYyroro 4YelioBeKa Ha | YMETb 3aIUCHIBATh
WHOE MHEHUE; YpaBHEHHSI JUCCOIAAIUH
K
HCIIOT,

OCHOBAHUU U COJIEN




15 Peaknuu ITornmars paznuunsy YMeEThb
HOHHOI'O MCKIY 3a1uc
oOMeHa u TEOPETHYECKUMU bIBAThb
YCIOBUS UX MOJCIIIMU U peanbHbIMU | YPABHCHHA
MIPOTCKAHU:A 00BEKTAMU, XUMH
dopMupoBaHne yMeHmii | YECKHX — peakuud B
BOCIPHHUMATb, HMOHHOW (opme. 3HaATH
MH(POPMALIHIO B | YcioBus MIPOTEKAHUS
CJIOBECHOM,  00pa3HoH, | XMMHYECKUX peakumii 110
CUMBOJIMYECKOH dopmax, | KOHLA
aHAIU3UPOBATH u
nepepabaThIBaTh
MOJIYYCHHYIO
uHpopmaIuio B
COOTBETCTBUU
MOCTaBICHHBIMU
3a/1auaMu, BBIJICIISITh
OCHOBHO€  COJIEp’KaHHE
MPOYMUTAHHOTO  TEKCTAa,
HaxOJIUTb B HEM OTBETHI
Ha
MOCTaBJIEHHBIE BOIIPOCHI
16 XuMHYeCcKue PazButue 3HaTh XUMHYECKHUE
CBOMCTBa MOHOJIOTHYECKOM U | CBOICTBa OCHOBHBIX
OCHOBHBIX JNAJOTUYECKOM  peuw, K
KJ1aCCOB YMEHHSI BBIpAXKaTh CBOM | JIACCOB HEOPTraHWICCKUX
HCOPTraHMYCCKHX | nvipreny M crmocOOHOCTH COEIMHEHUA. YMeThb

COCIMHEHNH B
CBETE
MpECTaBICHUI
TOJ1 u OBP.

BBICJ'IyHII/IBaTB

cobeceqHrKa, MOHUMATH
€ro  TOYKy  3pCHHS,
NPU3HABATh paBo
JIpyroro dYejioBeKa Ha

3aluCbIBaTb  YPaBHCHHA
XMMHUYECKHX PEaKInii B
MOHHOM ¢bopwme,
IMPUMCHATH METO
AIIEKTPOHHOTO OanaHca

AITXP

/TP/ naTumk
TeMIlepaTypbl
MJIATHHOBBIIA,
maTyuk pH




WHOE MHCHUE;

npu Hanucanuu OBP

17 Xumuueckue PazButune 3HaTh XUMHUYECKHUE ATIXP
CBOMCTBa MOHOJIOTHYECKON 1 | CBOMCTBA OCHOBHBIX
OCHOBHBIX IUAJIOTHIECKON peun, K
KJ1aCCOB YMEHHMSI BbIpaXKaTh CBOM | JIJACCOB HEOPraHWYECKUX
HCOPraHUICCKUX | \rpyemy 11 crtocoOHOCTH COCTMHEHU. YMmeTh
COCAUHCHHUN B BBICITYIIINBATh 3alMChIBaTh  YPaBHCHHS
CBETE .
_ | cobecenHnka, MOHMMATh | XUMHUYECKUX PEAKIIHHA B
HPEACTABICHIH | o TOYKY  3pEHHs, | HOHHOI bopme
TD/1 u OBP ’ ’
NpU3HABATh MPaBo | IPUMEHSTh METOT
JPYroro 4ejaoBeka Ha 9JIEKTPOHHOTO  Oayanca
WHOE MHEHHUE; npu Hanucanuu OBP
18 IMuaponus PasButne 3HaTh TP/ naTunk
coJei. MOHOJIOTHYECKOI u onpenecH TEMIIEPATYPbI
O6006menne JMAJIOTHYECKOM  Peuu, | Me THAPOJIM3a COJIEH. [LIATHHOBBIH,
aTunk pH
110 TEMaM YMEHHUS BBIPAXKaTh CBOM Ymetb & p
« MBICJIH ¥ CIIOCOOHOCTH KJ1acCU(ULIUPOBATEH
Knaceuguranus BBICTYIIIMBATh XUMHYECKHUE
XUMHYECKHX
8 cobeceHKa, MOHUMATh peaKIvu,
peaxIuiiy u
€ro  TOYKYy  3pCHHs, | 3aMUCHIBATh
«ONEeKTPOIUTUY
NPU3HABATh paBo aB
eckast p p yp
JIPYyroro dYelioBeKa Ha | HEHUs XUMHYECKUX
JTICCOTIHAITUS 5 8
WHOE MHCHHUE; peaknmii B~ WOHHOU
dopme, pemarb
pacyeTHbIC
3ana
uu,
OCYIIECTBIISATh
e
MOYKH

XUMHYECKUX YPAaBHEHUI




19 Ilpakmu OBnameHue  HaBBIKAMH | YMETH oOpararbest | |Ymenne  ouennts  cBon TP/ paTunk
o yeOHbIC JOCTHKECHUS
ueckas opranuzaiui  y4eOHO# | Ge30macHoro Y TeMIepaTyphbl
pa60ma JIESITEIbHOCTH, 06pameHI/151 2. Pa3BuBaTh 4yBCTBO MNJIATUHOBbIH,
o TOPIOCTH 3a OCCHICK aTtuuk pH
MNe 2. IIOCTaHOBKH Leneu, | AKOJIOrnYEeCKH P P o A P
XMMHUYECKYIO HAyKy
Pemenue IJIaHUPOBAHMS, IPaMOTHOTO
3. HpaBcTBEeHHO-
SKCIIEPUMEHT CaMOKOHTPOJISI U OLICHKU | IOBEACHUS B THHECKOE OCHHBANNC
aJbHBIX 3a7a4 pe3ynbTaToOB cBOEl OKpY’KaroIIen
1o TeMe JIeATEeTbHOCTH, cpene
«CpoiicTBa YMEHUSMHU  TIPEIABHUJIETD
KucJor, BO3MOJKHBIC PE3YJIbTaThl
OCHOBaHWU H CBOMX JCHCTBHIA;
coJieil Kak
AIEKTPOIIUTOBY
20 Kontpoasnas | OBnageHue HaBbIKaMu | Y METh npuMeHsTh | 1 YMenue OLICHUTH |YMETH IIPUMEHSTh
padora OpraHu3aly  y4eOHOM |3HAHUS, MMOJYYECHHBIE NP | CBOU yueOHble [3HAHUA, MOTYyYCHHbIC
Nel «| nesrenbHOCTH, M3Y4EHHH TEM JOCTHKEHHS pH H3YHCHIN TCM
Knaccuduranu MMOCTAaHOBKH meye,
9  XHMHYECKHX 2.Pa3BuBaTh 4yBCTBO
N MJIaHUPOBAHMS,

peakuuii» u rOpJIOCTH 32

CaMOKOHTPOJISI ¥ OIICHKH .
«INEKTPOIUTUY . POCCHICKYIO

pe3ynbTaTOB cBoei
eckast XUMHUYECKYIO HAYKy

JIeATETbHOCTH,
JTUCCOITUATTHS

YMEHUSMH TPEABUIETH
BO3MOJKHBIE PE3YJIbTaThI
CBOHX

JIEHCTBHI;

3. HpaBcTBEHHO-
THUYECKOE
OLICHUBAHUE




21 [Tonoxxenne [lonnmanue paznuunii OOBACHATD Xapakrepuzosars  |/TP/anmapar
rajoreHoB B DopMHUpPOBAHHUE YMEHUN | 3aKOHOMEPHOCTH AJIOTCHBI HA OCHOBC IS
IICPHOANYCCKON | BOCIIPUHUMATE, U3MEHEHUS CBOICTB MX MOJIOKCHHA B pOBETEHMS

EPUOANYECKON XUMHUYEKUX
TadnuIe 1 UH(OPMALIHIO B HEMETAJIJIOB B MIEPHOJIaX proa
CTpOeHHE HX B . Ta0JIHIIE U MPoIeCcCOoB.
CJIOBECHOM, 00pa3Hoii, U TpyIax. 0COBEHHOCTSX
aTOMOB. o
5 CUMBOJINYECKOU popmax, CTPOEHHS HX ATOMOB
CBoiicTBa, o
aHAIU3UPOBATH U CBOMCTBA rajlOr€HOB
MOJIyYEHUE U
nepepadaTbIBaTh
pUMEHEHUE
MOJIyYEHHYIO
raJIoreHoB yHeHIy
uHpOpMALIUIO B
COOTBETCTBUU C
MOCTaBJICHHBIMU
3aJjauaMu, BBIJICIATh
OTBETHI HA TIOCTABJICHHBIE
BOIIPOCHI

22 Xiop. PazButue 3HaTh XUMHYECKHE 3HaTh XUMHYECKUE
CaoiicTa u MOHOJIOTMYECKOU U | CBOMCTBA TaJIOr€HOB HQ CBOWCTBA I'aJIOrCHOB
NPUMEHEHUE JMAJIOTMYECKOH  peud, | mpuMepe XJI0pa. Ha HIPUMEPE XJI0pa.
XJopa. yYMEHUS BbIpaXaTb cBou | OnuchIBaTh CBOIiCTBA

MBICIIA U CIIOCOOHOCTH BELIECTB B X0J18
BBICITYIIINBATh JIEMOHCTPAIIMOHHBIX u
cobeceHNKa, MOHUMATh | JAOOPATOPHBIX OMBITOB .
€ro  TOuKy  3peHwus, | [IpaBuna moBeneHus npu
TIPH3HABATH npaso | UC

JPYroro 4ejoBeKa Ha

UHOE MHEHHUE;

23 XnopoBogopon | OBnagenwie  HaBbikamu (COONIOAATH  TEXHUKY 3HATh XUMHYECKHE
: HOJIYUCHHUC U OpraHu3anuu yqe6H0171 0€30I1acHOCTH. YMETh CBOMCTBaA
CBOMCTBa JeATENBHOCTH, MPUMEHSITh 3HAHUS, COeIMHEHNH

.. [yMEHHUS U rajJoreHoOB Ha
MOCTaHOBKH Lenew,
puMepe
TUTAHUPOBAHUS
MTAaHAPOBAHMNA, XJIOPOBOAOPOA.

CaMOKOHTPOJIA U OLICHKHU




pe3yJIbTaToB CBOEH
JIesATeTbHOCTH,
YMEHUSIMU  TIPEJBUJICTH

BO3MOJKHBIC PE3YIbTaTbl

CBOMX
JIEeHCTBHIL,
24 Conguasa Osnagenre  HaBbIKaMu | Pacmo3HaBaTh 1. PasBuBats ciocoGHOCTs X 3HATEL CBOWCTBA
< CaMOOIICHKC Ha OCHOBC
KHCJIOTa U €€ OpraHu3anuu  y4eOHOM OIIBIT B prrep KJIacCoOB
KpUTCpHUs
cou JIEATENBHOCTH, HBIM IIyTE€M PACTBOPHI | yernemmoctu yueGHoit HCOPTaHMYCCKHIX
. WHCHHA.
/TP/ naT4mnk HIOCTaHOBKH LeNei, | XJIOpUA0B,  OpOMHUIOB, | ACATETLHOCTH cocaute
XTOPUAMOHOB | yapynoBaHHs, HOJUIOB. VMETh | 2 Passusars uysctBo
CaMOKOHTPOJISI U OLCHKH | IIPUMEHATH roprocry sa
o poccuiickyro XUMHYECKYIO
pe3ynbTaTOB CBOEH 3HaHU
HayKy
JIeSITeIIbHOCTH, s,  TIOJIy4eHHBIE  TIPHU
M 3. HpaBcTBEHHO-
YMEHUSMH  TIPEJABUICTH | U3YYCHHUH TEMBL | o exoe OlCHHBANNE
BO3MOXXHBIE pe3ynbTarhl | ONUCHIBATH CBOMCTBA
CBOUX ICHCTBU; BEIIECCTB B
xoze
J€MOHCTPALIMOHHBIX
71a60PATOPHBIX OIBITOB
25 Ilpakmu OBnanenune  HaBblkamu | Mcnonbs3oBaTh Ymets obpamatecst [TP/maTuux pH,
yeckas OpraHM3anuu  yd4eOHO# | NPHOOPETEHHbBIE 3HAHUS U MMOBCETHEBHOM NATYUK XJIOPHUI
pa50ma JIESITEIbHOCTH, YMCHUSA B HpaKTquCKOP'I PKU3HU JJIS HOHOB
No3, HOCTAHOBKH 1eneid, | A€ATENbHOCTH 0€30I1aCHOTO
& HHUS
Tonyuerne IUIaHHPOBAHMS, MOBCEIHEBHOM KU3HU C obparmenys ¢
BEIIIECTBAMHU U
% CaMOKOHTpPOJIS U OLeHKH | UCJBIO GesomacHoro
CoJHON p T 5 MaTepuaiamu.
KHUCJIOTBI U pe3yJIbTaToB cBoeii | OOpaleHUs ¢
HN3YUCHUEC €€ JESITEIIBHOCTH, BCIICCTBaAMU u
CBOWCTB YMEHUSIMHA MPEIBUJIETH MarcpuajiaMu.

BO3MOXKHBIE PE3YJIbTAThI
CBOMX JICUCTBHI;




26 TTonoxenue Osnagenne  HaBblkaMu | OOBACHSITD
Kucjopoaa u OpraHu3ali  y4eOHOW | 3aKOHOMEpPHOCTH
CCPbI B JIeITEIILHOCTH, U3MEHEHUSI
HNEPHUOTUICCKO [MIOCTAHOBKH Lesen, CBOICTB
i cucreme IIAHUPOBAHMS, KUCIOpOJa M CEphl B
XUMHICCKHIX CaMOKOHTPOJISI M OIEHKH | TPYyIIax.

SJICMCHTOB , PEe3yIbTATOB cBoell | XapakTepu3oBaTh Ha
cTpocHie ux JIeSTCIIEHOCTH, OCHOBE MX IIOJIO)KCHHS B
aTOMOB. .
Amtotporus YMEHHSIMH ~ TIPEABHUICTH | IEPHOINICCKON TadmIe
cepbI BO3MOXKHBIE pe3yJbTaThl | U 0COOEHHOCTAX

CBOHMX JICHCTBUIA; CTPOCHHS WX aTOMOB

Pa3BuTHEe CIOCOOHOCTH | CBOMCTBA KHCIIOpOAa U

BBICITYIIINBATh CEpHI .

cobeceqHUKa, ITOHUMATH

€ro TOYKY  3peHus,

®opmupoBaHue yMEHUM

paborate B  TIpymIe,

MIPEICTABIISITh 31

OTCTanBaTh CBOHU

B3IUISIBI U

yOex1eHu s, BECTH

JTUCKYCCHIO.

27 CaoiicTBa OBnamenre  HaBBIKAMH | 3HATh ¢busznueckue u
u OpraHM3aly  y4eOHOW | XMMUYECKHE CBOWCTBA U
HNPUMCHCH JeITeILHOCTH, IIPUMEHEHUE
HE CCPBI MOCTAaHOBKHU LEeNeH,

TUTAHUPOBAHWSI, CepBI. OmnuceiBaTh
CaMOKOHTPOJISI M OIIEHKH | CBOMCTBA  BEIIECTB B
pe3ynbpTaToOB CBOEH | xoze

JIeITEIIbHOCTH, JIEMOHCTPAIIMOHHBIX |
YMEHHSIMH ~ TIPEIBHJICTH | 1a00paTOPHBIX OMBITOB

BO3MOJHBIC PEC3YJIbTAThI

1. VYmMmenune
OPUEHTHPOBATHCS Ha

MTOHUMAaHUE
MIPUYMH ycliexa B
ydaeOHOM
JESTEIILHOCTH.

2.Pa3BuBaTh 4yBCTBO
TOpPAOCTH 3a
POCCUHICKYIO
XUMHUYECKYIO HAYKY

3.HpaBcTBeHHO-
ITUYECKOE
OLICHUBAHUE

3HaATh aJUIOTPOIHBIE
MOTU(DUKAIIH CePBI
U €€ XUMHYECKHE
CBOMCTBaA




CBOUX

JIEHCTBHIA,
28  |CepoBomopo. [lonumanue pasauuuii  [3HATH : 0COOCHHOCTH 3Hath : ocobennoctu TP/ anmapat
Cynbhunst . TEOPETUYECKMMHU  |BOCCTAHOBUTEIIBHBIX BOCCTAHOBUTEJIBHBIX [IJISl
MOJEJIIMU U PEAIIbHBIMU  [CBOMCTB CEPOBOJOPOAA, CBOMCTB NPOBeIeHUsA
00beKTaMu; ero obiactu CEpOBOJIOPOAA, €T0  XMMHYECKX
DopMupoBaHue [IPUMCHEHHUS obnacTu peaxkumii,
YMEHUHI YMmetb JIOKa3bIBaTh [IPUMEHEHUS npudop 1is
BOCIPUHUMATh, HaIM4Yue  cynehun  — 10J1y4eHHs
H(pOpMaLUIO B VOHOB OIIBITHBIM ITyTEM. ra3os.
CIIOBECHOI,
00pa3Hoi,
CUMBOJINYECKOH (opMax,
aHaJIM3UPOBATh u
nepepadaTbIBaTh
HOJY4YEHHYIO
UHPOPMALINIO B
COOTBETCTBUU c
[IOCTaBJIEHHBIMU
3a/la4aMH, BbIJIETISATh
29 Oxkcupa cepbl [MoHuMaHue  pa3Iu4Hii Hcnonb3oBathb 'YMeETb OIUCEIBAThH

av).

CepHucras
KHUCJIOTa B

ee cou. Okcuna
cepbl

(VD). Cepnas
KHCJIOTa |

ee COJIH.

TEOPETUICCKUMHU
MOJIEJISIMU U peaTbHBIMU
00BeKTaMU;
DopMUpPOBaHUEYMEHHI

BOCIIPHHUMATB,
MHGOPMAITUIO B

CJIOBECHOM,

o0pa3Hoid,
CUMBOJINYECKOH hopmax,
QHAJIM3UPOBATH U
repepadaThIBaTh
[OJTy4EHHYI0 HH(POPMAIHIO
B COOTBETCTBHU C
[MOCTaBJIICHHBIMH 33][a4aMH,
BELIICISATH OCHOBHOE

NpUOOpPETEHHbIE 3HAHUS

31 YMEHHUS B
MPAaKTUYECKOMN
JEATeIIbHOCTH
IOBCEHCBHOM JKHM3HH C
LIENTBIO 0e30macHOro
oOpareHus c
BEIIECTBAMH 51
MaTepuasaMu 5
9KOJIOTHYCCKH

rPAaMOTHOTO  TOBEJIEHUS
B OKpYXaroliei

CBOIICTBa OKcHIA
cepsl (IV),
CEPHUCTOM KUCIIOTBI
W €€ CoJIeil, OKCHJT
cepsl (VI) u cepnoit
KHCJIOTEI U €€ COJICH.




COJIepIKaHUe cpene
IIPOYHUTAHHOTO TECKCTA,
HaXOOUTh B
HEM
OTBCTHI HA ITOCTABJICHHBIC
BOIIPOCHI
30 IIpomexyroun | OBnaseHue  HaBbIKAMM | YMETH NPUMEHATH | 1 YMeHue OLICHUTh
asi UTOroBast OpraHu3anuy  y4eOHOI | 3HaHUs, MOJTyYCHHBIC | CBOU yueOHbIe
aTrecranus B JIESITEIbHOCTH, IIpU U3yYECHUU TEM JOCTUXCHUA
bopue focTatoBiH uenex, 2.Pa3BuBaTh 4yBCTBO
KOHTPOJILHOH MJIaHUPOBAHMS, '
paboTh! TOPJIOCTH 32
CaMOKOHTPOJISI ¥ OIEHKH .
. POCCUICKYIO
pe3yabTaToOB cBoOEi
XUMHUYECKYIO HAYKY
JIeATEIbHOCTH,
3.HpaBcTBEHHO-
YMEHUSIMH  NPEABUACTD
STUYECKOE
BO3MOJKHBIE PE3YJbTaThl OILICHUBAHUE
CBOUX ICHCTBH;
31 OxkucnurensH  [Pa3BuTue MOHONOrMYecKkoil| . OnMuchIBaTh CBOMCTBA YMmeHnue 3HaTh
BIC CBOMCTBA U JIHAJIOTUYECKON pevn, BEIIIECTB B OPUCHTUPOBATBCA HA 0COOCHHOCTHU
KOHIIGHTPUPO  [YMCHUS BBIPAXKATh CBOU xoz1e MMOHUMaHHE T ——
BAHHOM MBICJTH M CTIOCOOHOCTH MPUYNH ycIiexa B . .
JIEMOHCTPAIIMOHHBIX " CBOMCT cepHOH
CepHO y4eOHO e TeNbHOCTH.
p YMmeTb JIOKA3bIBATh KHUCJIOTBI
BBICITYIITUBATh Pa3BuBaTh 4yBCTBO
KHUCJIOTHI HaJuuyue
coOeceqHUKa, rOpPAOCTH 32
IIOHMMATh €T0 TOUKY cyibpar  —  MOHOB POCCHICKYIO
3pEHHUs], IPU3HABATh MpaBo | ONBITHRIM ITyTEM XUMUYECKYIO HAYKY
IPYroro 4YeaoBeKa Ha HHOE HpascTtBeHHO-

MHeHne; OCBOeHHE
MIPHEMOB
NenucTBUU B

HECTaH/IapTHBIX
CUTYaIusX,
OBJIaJICHUE

ABPUCTUYECKUMU
METOJaMH

OTUYCCKOC OICHNBAHUC




peleHus

npobiem;

32 Ipaktuyecka | OBnajgeHue  HaBBIKAMU | YMETh oOparatbces TP/ annapar
s1 padora Ne4. OpraHu3alii  y4eOHOM | IIOBCEIHEBHOM  JKHU3HHU IS
Penrenune JIEATENHHOCTH, MMOBCEIHEBHOM KU3HHU C MPOBCACHUSA

. XUMHYECKX
OKCHCPUMCHTA | 110cTanoBKM menei, | LSIbIO .
JIBHBIX 3a/1a4 ITAHHPOBAHUS 6e30MacHOTO peaKkuuu,
b
10 TEMC 06paIJ_[eHI/I IIpl/IﬁOp AJIA
CaMOKOHTPOJIA U OLIEHKH . . noJydeHnst
« Kucnopon n €3yJIbTaTOB CBOEH .
poa pesy BeILIECTBAMU u rasos
cepa» OEATEIIbHOCTH,
MarepratamMmu u
YMEHUSMH  TPEIBUJIETH
3KOJIOTUYECKH
BO3MOJKHBIE PE3YyJIbTAThI
/ . - IPaMOTHOTO ITOBEACHHUS B
CBOMX JICUCTBUH; .
OKpYy>Karoleu
cpene
33 [Tonoxkenue azota |l loHnmManne paznuuuil | XapakTepu3oBaTh HA OOBSICHATD
151 MEXKY OCHOBE X  IMOJIOKECHUS 3aKOHOMEPHOCTH
docdopa B TEOPETHUYECKUMU B [IEPUOANYECKOI M3MEHEHUSI CBOMCTB
MEePUOIUYECKON  MOJEISIMU U PEAJIbHBIMU  [TaOJIHUIE M OCOOCHHOCTSIX azorta u ¢ochopa B
CUCTEME 00bEKTaMu; CTPOEHHUSI X aTOMOB py1Ie.
XUMHYECKAX @opMupOBaHUE YMEHUH  [cBO¥cTBa a30Ta U hocdopa.
DJIEMEHTOB , BOCIIPUHUMATb, 3HaTh CBOIICTBa U 00TACTh

CTPOCHHE UX
aTOMOB. A30T:
CBOMCTBA 1
MIPUMEHEHUE

H(pOpMAIIHIO B
CIIOBECHOM, 00pa3Hoii,
CUMBOJIMYECKOH (opMmax,
QHATTN3UPOBATH U
nepepadbaTbIBaTh
MOJTyYCHHYIO
H(pOpMaIINIO

B COOTBETCTBHUH C
[OCTaBJICHHBIMU
3a1auami,

BbIJICIIATh OCHOBHOE

coaepKaHue

[IPUMEHEHHUS a30Ta




IMIPOYNTAHHOI'O TCKCTA,
HaxXO0aUThb B HEM
OTBCTbI Ha
IIOCTaBJICHHBIC
BOITPOCHI u
n3jaraTthb €ro,

34

AMMmuax.
duznyeckue u
XHUMHUYECKHE
CBOMCTBA.
[Tonyuenue u
MIPUMEHEHHUE

Pa3BruTiC MOHOJTOTHYECKOM
1 TUAJIOTHYECKOM peyH,
YMEHUS BEIPAXKATh CBOU
MBICJIM ¥ CIIOCOOHOCTH,
BBICITYIIINBATh
coOeceqHUKa, IOHUMATh
€ro TOUKY 3peHHUsI,
[pU3HABATh PABO APYroro
yeJIoBeKa Ha MHOE MHEHUE;
OcBoenune MIPUEMOB
JIeHCTBUI B
HECTaHIaPTHBIX
CUTYaIHsX,
OBJIaJIEHUE
PBPUCTUUCCKUMHU
METOJIaMH
pereHus
poOem;

OnuceIiBaTh CBOKCTBA
BELICCTB B XOJIE
JIEMOHCTPALIMOHHBIX U
11a00paTOPHBIX OIBITOB
[IpaBuia noBeaeHUs Ipu
uC

VYMmenue

OPHUEHTUPOBATHCS Ha
IIOHHMMAaHUC
MPUYKH yCIieXa B
y4eOHO eATETbHOCTH.
Pa3BrBaThH 4yBCTBO

TOpIOCTH 32

POCCUICKYIO
XUMHUYECKYIO HAYKY

HpascTBEeHHO-

OTUYCCKOC OICHNBAHHUC

3HATh : hu3HUEcKue
U XUMHUYECKHE
CBOICTBA
aMMHaKa, ero
MOJTy4YeHUE U
PUMEHCHHE.

AIIXP

35

IIpakTu
yecKast
padora
NeS

ITonyyenune
aMMHaKa 1

HaBBIKAMU
yueOHOI

OsgnageHue
OpraHu3aIu
JIeSITeIIbHOCTH,
IMOCTaHOBKH IeeH,
TJIaHUPOBAHMS,
CaMOKOHTPOJIS u
OLIEHKH

pe3ynbpTaToOB CBOEH

ACATCIIbHOCTH, YMCHUSAMU

YMmeTh
oOparaTbc
s1 XUMUYECKOU
MOCYZOU
1a00paTOPHBIM
obopynoBaHUEM,

/TP/ anmapar
ISt
NpOBe/leHus!
XHMHYECKX
peaxkuuii,
npuodop 1
MoJIy4eHHUs
ra3zos. JlaTunk
pH




H3Y4YCHHUE €TO
CBOMCTB

MPEABUIETh BO3MOKHBIE
pe3yJIbTaThl CBOMX

HUCITOJb30BATH
NMpuOOpETEeHHBIE 3HAHUS U

JICUCTBU; YMEHHUS B JEATEIILHOCTH
HOBCEIHEBHON  JKU3HHU ]
MOBCEAHEBHOM KHU3HU C
LIEJIBIO 0e30I1acHOro
oOpaileHust ¢ BeleCTBaMHU
H MarepuagaMu H
9KOJIOTUYECKH TPaMOTHOTO
IIOBEJICHUS B
OKpYy>Karoleu
cpene
36 Conu ammonusa | OBiajeHue  HaBBIKAMU | 3HATH: 0COOEHHOCTH 3HaTh U3HYECKUE U
CaMOCTOSTEIIBHOIO XUMHUYECKUX CBOMCTB XHAMHYCCKHC
IpUOOPETEHUS coueit AMMOHMSI. CBOHCTBA aMMHaKa
HOBBIX 3HAHUIA, Onucel
OpraHu3ali  y4eOHOH | BaThb CBOMCTBAa BEILIECTB B
JIeSITeIIbHOCTH, X0/J1€ IEMOHCTPALMOHHBIX
IMOCTaHOBKHU Lenei,
TUTAHUPOBAHMSI,
CaMOKOHTPOJISI M OLEHKH
pe3ynbTaToOB cBoOCH
JIeSITeIIbHOCTH,

YMEHHUSIMH ~ TIPEJIBUJIETh
BO3MOXKHBIE PE3YJIbTaThI
CBOUX OCHCTBHI;
Pa3Butue cmocoOHOCTH
BBICITYIIINBATh
coOeceqHNKa, MOHUMATh
ero TOUYKY
pU3HaBaTh paBo

3peHus,




JIpyroro 4ejoBeKa Ha
HHOC
MHCHHC;

37 A3zorHas OBylaieHe  HaBBIKAMHU |3HATH 0COOEHHOCTH 3HATh XUMUUYECKHE /TP/ naTunk
KHCJIOTA. CaMOCTOSITCIIBHOI'O [BAJICHTHOCTH H CBOJICTBA A30THOM HHUTPAT HOHOB
Crpoenue pruoOpeTeHus CTEIIEHU KHCIIOTHI
MOJICKYJIBI. HOBBIX 3HAHUH, OKHCJICHHS a30Ta B a30THOM
CpoiicTBa OpraHu3aIu KHCJIOTE,
pa30aBiIeHHON U yueOHoM OKHCIIUTEIbHBIX
KOHI[EHTPUPO  |[IEATEIBHOCTH, CBOMCTB a30THOH
BaHHON IIOCTaHOBKHU KHUCIIOTHI ,
a30THOI LeneH, obnactu ee
KHCIOTEL [JIAHUPOBAHMUS, MIPUMEHEHHUS .

CaMOKOHTPOJIS OmnuceIBaTh CBOMCTBA

u OIICHKHU BCIICCTB
PE3yNbTaTOB CBOEH B X0JI¢ IEMOHCTPAIITMOHHBIX
NesTeIbHOCTH, YMEHUSIMU (1
MPEABUICTh BOBMOXHBIC  |[Ta0OpPaTOPHBIX OIBITOB
pe3yIbTaThl CBOUX
eliCTBUIA;

38 Conu azotHo  |OBiajieHUEe HaBBIKAMU Ha ocHOBE 3HaHUH O 3HaTEH 00J1aCTh TP/ natunk
KHUCIIOTEL. OpraHuzaiuu yaeoHoi CBOMCTBax  KJIACCOB [PUMEHEHUS HUTPAT HOHOB
A3oTtHbIe NesTeIbHOCTH, IIOCTAHOBKH|COEIMHEHUN  YMETh A30THBIX
yroOpeHus. Lenei, 3aIlMCHIBATh CBOIICTBA COJIeH yrnoopeHuit

[JIaHUPOBAHMUS, A30THOM KHUCJIOTHI
CaMOKOHTPOJIS u OnuceIBaTh CBOMCTBA
OLICHKH BCIECTB B XOJIE
pEe3yNbTaTOB CBOEH JIEMOHCTPALIMOHHBIX
e TeTbHOCTH, YMEHUSIMU 1 1a00paTOPHBIX
[pEABUIETh BOBMOXHBIE  [OIBITOB.
pe3yIbTaThl CBOUX
TeHCTBHIA;
39 docdop. OBtaicHNE HaBBIKAMHU OOBACHATH 1.Pa3BuBath 3HATh XUMUYECKHE

Amotponus

cBolicTBa (hochopa u




docdopa. OpraHHu3aIiy y4eOHOH 3aKOHOMEPHOCTH CIIOCOOHOCTH K ero aJIOTPOITHYIO
CBoiicTBa IeATEeIILHOCTH, M3MEHEHUS CBOIICTB CaMOOIIEHKE Ha MOJIH(PUKALIUIO
docdopa MMOCTaHOBKH dhocdopa. OCHOBEKPUTEPUS
LeNeH, XapakTepus3oBath  HX YCTICIIHOCTH Y4€OHOM
[JIaHUPOBAHMS, Ha eI TEIIbHOCTH
CaMOKOHTPOJIS OCHOBEIIOJIOKCHUS B
u OLICHKH [epHOINIECKON
pE3yNbTaTOB CBOEH TabIuIe u
NEeSTEbHOCTH, YMEHUSIMU  |0COOCHHOCTSIX CTPOCHHS
[IPEBUIETh atoma Qocdopa. 3HATH
BO3MOXKHBIE PE3YJIbTAThl  |[AJIZIOTPOITHBIC
CBOMX JICHCTBHIA; moaudukanuu Gochopa
[IpuoOperenue  ombiTa
CIIOCOOHOCTH
BBICITYIIIUBATh
cobeceqHUKa,

40 Oxkcun Osnanenue  HaBblkamu | Ha ocHOBe 3HaHud o0 3HATh XUMHYCCKHE ATTXP
ocdopa (V). OpraHM3aliy  y4eOHOI | CBOMCTBAX KIAacCOB CBOHCTBA OKCHIA
®ochopnas JIEITEIbHOCTH, COCTUHEHUN YMETh (bochopa
KHCJIOTa U €€ IIOCTAaHOBKU meJe, | 3amuceBaTh CBOHCTBA
COJIH. TUIAHUPOBAHHS, okcun  ¢pochopa  (V),

Pocdoprbre CaMOKOHTPOJIS U OleHKH | (ocOpHOM KUCIOTHI U ee
yRobpenus. pe3ynabTaToOB CBOEH | CONen. OnuceiBaTh
JESITEIIbHOCTH, CBOWCTBA BEIIECTB B XOJIC
YMEHHSIMA ~ TIPEIBHJIETH | JEMOHCTPAIIMOHHBIX "
BO3MOXKHBIE PE3YJIBTATHI | JIAOOPATOPHBIX OTIBITOB
CBOMX JICHCTBHI; 3HaTh 001acTh

MIPUMECHCHHS

(bocdopHBIX yI1oOpeHuii




41 Ionoxenne Ilonumanue pasnuauii OO0bACHATH 3HaTh XUMHYECKHE
yraepoaa u ®dopmupoBaHUe yMEHUN | 3aKOHOMEPHOCTH CBOUCTBA YIJIEPOJA 1
o CIro aJIJIOTPOITH
KpECMHHA B BOCIIPUHHUMATH, HU3MCHCHUA CBOHUCTB p yro
MOTU(DUKALIHIO
HEPUONYECKO | yHbopMaLIHIO B | yriiepola U KpEeMHHS B
1 cucreme CTIOBECHOH,  00pasHoOif, | rpymme. XapakTepu30BaTh
XUMHYCCKUX .
CHUMBOJIMUYECKON (popMax, | Ha OCHOBE UX
AIIEMEHTOB ,
aHAJTM3UPOBATH u
CTPOCHUE UX
nepepadaTbIiBaTh
aTOMOB.
MOJYYECHHYIO
Amotponus yHCHHY
yriiepona nHpopmaruio
COOTBETCTBUU
MIOCTaBJICHHBIMHU
3aJjauaMH, BBIJICIISATh
OTBETHI HA TOCTABJICHHBIC
BOTIPOCHI
42 XHUMHUYECKUE OBnaneHue HaBblKaMM | 3HAaTh XMMHUYECKHE 1.Pa3BuBaTh 3HATH XUMHYECKUE ATIXP
CBOMCTBA IpHOOPETEHHUS HOBBIX CBOMCTBa CIIOCOGHOCTD K CBOJCTBA yriIepoaa 1
yriepona. 3HAHUH, OpraHU3alUu YIJIEPO/1a,00/1aCcTh CAMOOIICHKE Ha Cro alIOTPOTHYIO
o MOJU(PUKALINIO
AncopOnus. y4eOHOM JeATeTbHOCTH, AnuKai

IMOCTaHOBKH IeJeH,
TJIaHUPOBAHMUS,
CaMOKOHTPOJISI M OIEHKH
pe3ynbTaToOB CBOEH
JIeSITeIIbHOCTH,
YMEHUSMH  TPEIBUJETH
BO3MOYKHBIE PE3yJIbTaThI
CBOMX JICUCTBHIA;
CITOCOOHOCTH

BBICITYIIIMBATDb

PaszButue

co0OeceqHNKA, TOHUMATh
€ro TOYKY  3peHus,

IMpU3HaBaTh mpaBo

MIPUMEHEHHUSI SIBICHUS
aacop61uu.OnuceIBaTh
CBOMCTBA BEIECTB B XOJC
J€MOHCTPALIMOHHBIX

OCHOBE KpUTEPHUS

YCTEITHOCTH
yaeOHOM
JIEATEILHOCTH

2.Pa3BuBarn YYBCTBO

rOpPAOCTH 32
POCCHUICKYIO

XUMHUYECKYIO HAYKY

3.HpaBcTBEHHO-
TUYECKOE
OLICHUBAHUE




JIpyroro 4ejoBeKa Ha

HUHOE
MHEHHE;

43 VYrapubiit [Touumanue VMeTh HaxXOIuThb O0O0BEM
ras: pagnnqnﬁ rasza (0] H3BCCTHOMY
CBOJICTBA, uH(OpPMAITHIO B KOJIMYECTBY BellecTBa (U
dusuomor COOTBCTCTRIM ¢ MPOU3BOJUTE  OOpaTHBIE
HYECKOE BBIYHMCIICHHSL. YMmeTh

IOCTaBJIEHHBIMH
neficTBHe. OKa3bIBaTh MIEPBYIO
3ajaiaMu, BBINCIIAT HOMOILL TIPH OTPABICHUU
yrapHbIM Ta30M

44 VYraexkucneIi OsBnageHyue  HaBbLIKAaMH | YMETh BBIYHCIIITH
ras. YrojabHas OpraHu3aly  y4eOHOW | OTHOCUTENBHYIO
KHCJIOTa U €€ JESITEIIbHOCTH, ILUIOTHOCTH rasos.
COJIn. IMOCTaHOBKH neneit, | OnuceIBaThH CBOMCTBaA
Kpyrosopor IJIAHUPOBAHMS, BEIIIECTB B XOJIE
yriepona B CaMOKOHTPOJISI ¥ OLEHKH | IEMOHCTPAI[HOHHBIX
TpHpoOAe. pe3yIbTaToOB CBOEH

JIEITEILHOCTH,

YMEHHSMHA  MPEABUIETH
BO3MOXHBIE PE3YIbTATHI
CBOUX OCHUCTBHI;

Pazsutne

CIIOCOOHOCTH
BBICITYIIIUBATh
cobecenHMKa, IIOHUMATh,

€ro TOYKYy 3pEeHHuS,

3HAaTh XUMUYECKHE
CBOMCTBA rapHOTO
rasa 1 ero
¢dusnonormueckoe
neiicTBue

/TP/ npudop
1S TIOJTyYeHH I
razoB

3HaTh OonpeneIeHue
IIOHATHUA

«OTHOCHUTCJIbHaA
IIJIOTHOCTH Ia30B»

/TP/ npudop
JISl TOJTyYeHH s
razoB




pU3HABaTh MPABO
JIPYroro 4yesoBeKa Ha
WHOE MHEHUE;
DopMUpPOBaHHE YMEHUI
paboTatb B rpymie,
MPEACTABISATH U
OTCTanBaTh CBOM B3IJISAIBI
1 yOeKeHUs, BECTH

J1a00paTOPHBIX OIBITOB

JIUCKYCCHIO.
45 IpakTu OBnaseHue  HaBbIKAaMM | YMETh oOpatuarbcs 1YMeHne  oueHuTh
qyecKas OpraHmW3aly  y4eOHOW | IOBCEIHEBHON JKM3HH ]| CBOM yueOHbIe
pabora JIeITEIILHOCTH, IOBCEIHEBHON JKH3HU C | JOCTHIKEHUSA
Ne6 IMOCTAHOBKH Hene, | Heabio 0e301macHoro
5 2.  Pa3BuBathb
IUIAHUPOBAHUSA oOpallleHus ¢ BelIeCTBAMH
Iony4enne p ’ p YyBCTBO FOPJOCTH 3a
CaMOKOHTPOJS U OLIEHKU | U MaTepHajJIaMH u o
OKCHJIa yriiepoaa p . P POCCHICKYIO
(IV) 1 n3yuenue | pe3yJbTaToB CBO€H | 3KOJIOTUYECKHU I'PaMOTHOI'O
N XUMHUYECKYIO HAYKY
€ro CBOMCTB. JIeSITEILHOCTH, MHOBEIEHUI B
PacnosnaBanue | ymMeHHSIMH — TIPEABHCTH | OKPY)KAIOIICH 3. Hpagcrteen
KapOOHATOB. BO3MOXKHBIC PE3YNBTATHI | Cpede HO- OTHYECKOC

CBOMX JICUCTBHIA,

OLICHUBAHUC




46 Kpemunii n PazButue OnuceiBaTh .1.Pa3BuBath 3HaTh CBOMCTBA
€ro MOHOJIOTHYECKOU U | CBOMCTBA BEIIECTB B XOI€E | CIIOCOOHOCTH K [KPCMHHU: U €TI0
COCIUHCHUA. JTUAIOTHYECKOM peun, | AEMOHCTPAIIMOHHBIX CaMOOIIEHKE Ha COEIMHEHUN,
Crexkiio. YMEHUS BBIPAXkKaTh CBOM OCHOBE  KpHUTEpHs obnacts
Hemenr. MBICITU U CITIOCOOHOCTH YCIEIHOCTH (PHMCHEHI.

BBICITYILINBATh yueOHoM
co0ece/lHUKa, JeSITEIIbHOCTH
MOHUMATh  €r0  TOYKY|

3peHNS, TIPH3HABATH 2.Pa3BHUBaTh YyBCTBO
IPaBO JIPYroro 4eaoBeKa ropAocTH sa

HA UHOE MHEHHE; poccuicKyio
OcBoenue IIPUEMOB XHUMHHCECKYIO HAYKY
npo0Jem;

47 O6o6menue no | Paspurtne Ymers IPUMEHATH 1. Vvenne  oneHuth [3HATh Xumuueckue  |AIIXP
TeMe MOHOJIOTHYECKOHU U 3HAHMA, YMEHUS U HaBBIKHU |cpgon yueGHBIE ;I;J(I)z;(T)IB[iHCeel\;iiannoa:
« HemeTtamwiely | AMAIOTHYECKON PEUH, npu BBINOJIHEHUHM [)10CTHKEHHS (bodpopa, x7Topa

YMEHHUsI BBIPAXKaTh CBOU | TPEHUPOBOYHBIX
MBICJIH U CTTOCOOHOCTH YOPaXHEHUU U 3aJJaHUI 2.PasBuBaTh TyBCTBO
ABPUCTHUYECKUMU FOPHOSTH 3a
MeToxaM POCCHICKYIO
- XUMHYECKYIO HAYKY
peIICHUA 3.HpaBcTBEHHO-
npoonem; ATHYECKOE
48 O6o6uienne no  [PasBUTHE MOHOIOTHYECKOH| YMETh IPUMEHATD 3HAHUS, | o expBanie 3HATh XMMHYECKHE

TEMEC

« Hemeramnen»

1 TUAJIOTUYECKON peUn,
YMEHUS BBIPAXKATh CBOU
MBICJIM Y CIIOCOOHOCTH
BBICTYIIIUBATh
coOeceqHUKa,
MMOHUMATh €r0 TOUKY
3peHMUsI, MPU3HABATH MIPABO
IPYroro 4ejaoBeKa Ha MHOE
MHEHUE; OCBOCHHE
[PUEMOB JICUCTBHUI B

YMEHUSI W HaBBIKM TIPH
BBIIIOJIHEHUU
TPEHUPOBOYHBIX
YIPaXHEHUH U 3aIaHUI

CBOICTBA HEMETAJIJIOB:

yrIIepo/a, Cepsbl,
dhodopa, xst0pa




HCCTAHIApPTHBIX

CUTyalUsX,
OBJIAJICHUE
BPUCTUYECKUMHU
METoJaMHU
peneHus
npobiem;

49 Konrpoabsnass | OBnageHue  HaBbIKAMU | YMETh IPUMEHSTh 3HAHUSA,
pabora OpraHu3any  y4eOHOM | MOJTyYeHHbIE npu
Ne2 1o Teme JESATEILHOCTH, U3YYEHUH TEM

« HemeTaymsy | NOCTAHOBKH LeJen,
MJIaHUPOBAHMUS,
CaMOKOHTPOJISL U OLIEHKH
pe3yapTaToB CBOEH
JIeATEIbHOCTH,
YMEHUSAMH
MPEABUACT BO3MOXHBIC
pe3yabTaThl CBOUX
JIEHCTBHI;

50 ITonmoxenue Pa3BuTHE MOHOJIOTMUYECKOI|3HATH OCOOEHHOCTH .1.Pa3BuBarth
METaJJIOB B 1 IMAJIOTUYECKON peun,  |CTPOEHMsI aTomMa CIIOCOOHOCTB K
TIepUOANYEcKo  |[YMCHUS BBIPAXKATh CBOU MeTasia, CaMOOLICHKE Ha
i cHCTEME MBICIIU ¥ CTIOCOOHOCTH 3aKOHOMEPHOCTH U3MEHEHMSI (OCHOBEKPUTEPHUSI
XHMHYECKIX BBICITYILINBATh CBOMCTB METAJUIOB U UX YCTIEIIHOCTH Y4eOHOM
S — cobeceHUKa, coenunennii B [ICXD JI.U. |mesTtenbHOCTH
N, [MOHUMATh €0 TOUKY MenpeneeBa, ocobeHHOCTH [Pa3BUBaTH 4yBCTBO

3peHus, IPU3HABATh MIPABO [CTPOSHMSI METAIIIOB KaK TOPAOCTH 32
Menzeneesa. NIPYTOT0 Y€JI0BEKa Ha NHOE [IPOCTBIX BELIECTB, POCCHUICKYIO
Merammnraeckas MHeHHe; OCBOeHHUE ¢u3nueckue CBOMCTBA XUMHUYECKYIO HAYKY
CBA3b. [PUEMOB JICHCTBUN B [METAUIOB,  CILJIABOB. HpascTBEeHHO-
Dusnyeckue HECTaHIaPTHBIX OOBACHATH  3aBHCHMOCTb PTHUYECKOE
CBOJCTBA CUTyallUsX, OBJaZeHUE |(PU3HUECKUX CBOUCTB OILICHMBAaHUC
METAJIJIOB. PBPUCTUYECKUMU METAJIJIOB OT UX CTPOEHUS
CmuiaBbl METOJIaMH
METAJLJIOB. penieHus nmpooieM;




51

Haxoxnenue
METAJIOB B
pupoie U
0011I1e CIIOCOOBI
WX MOJTYYCHUS.

Pazputne
MOHOJIOTUYECKOH U
JIMaJIOTUYECKOHN peun,
YMEHHUS BbIpakaTb CBOU
MBICJIH.

HUcnonn3oBath METO[

3JEKTPOHHOTO Oamanca
npu ypaBHUBAaHUU
ypaBHCHHSI

peakuuii

XHUMHUYCCKHUX

3HaTh: (puznyeckue
CBOMCTBA

METaJUIOB,HAX0XK/IC
HHE METaJUIOB B

npupoae, — oommue
CIIOCOOBI ux
MOJTyYCHUSI.

52 Xumudaeckue OBnameHnre  HaBBIKAMH | 3HATh: XUMHUYECKHE .Pa3BuBaTth 3HaTh: XUMUUeckue |laTauk
CBOMCTBa CaMOCTOSTELHOIO CBOWCTBA METAJJIOB, CIOCOOHOCTD K CBOMCTBA METAJIOB  PIICKTPONPOBOIHO
MeTaIoB. Psin npuoOpeTeHus HOBBIX | BOCCTAaHOBUTENEH, CaMOOIICHKE Ha T
aKTHBHOCTH 3HAHHM, OpraHu3allii | B3aUMOJCHCTBUE OCHOBE KpUTEPHSI
(3JEKTPOXUMH y4eOHOM JESTENbHOCTH, | METAJIJIOB C YCIIEIIHOCTH
qecKuit pas IMOCTaHOBKH eNeH, | KHCIOpPOJAOM, HeMeTalTaM, | yueOHOH
HAIPSKEHUIA ) MJIaHUPOBAHMUS, BOJIOM. JIeSITeIIbHOCTH
CaMOKOHTPOJISI U OIIEHKH
pe3ynbTaTOB cBoOCH
JIeSITeIIbHOCTH,
YMEHUSAMHU
MPEABUACTh BO3MOXKHBIC
pe3ynbTaThl CBOUX

Metanios. JIEUCTBHIA; Hcnonb3oBarts Tabnuiel | Pa3BuBaTh uyBCTBO  [3HATH /TP/ naTunk
PazButue crnocoOHOCTH | paCTBOPUMOCTH W psijia | TOPJIOCTH 3a B3aNMOJICHCTBHUS JIEKTPONPOBOJ
BBICITYIIINBATh HAIPSOKEHHI  METalUIOB | POCCHICKYIO MCTAJLIOB C HOCTH,
cobeceHNKa, MOHMMATh | JUIsl MPOTHO3HPOBAHUS HX | XMMHUYECKYIO HAYKY paCTBOP AMH KHCJIOT - MarHuTHas!

¥ COJICH. MelajKa

€ro  TOYKYy  3peHus,

IMpU3HaBaTh mpaBo

JIPyroro 4ejoBeKa Ha

HHOE MHCHIE;

CBOWCTB
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[Ienounsie
MeTaJlIbL:
HAXOX/ICHUE B
pUpoJIE,
dusnueckue u
XUMUYECKHE
cBoicTBa.OKC
U]l U
TUAPOKCHUIBI
LIEJIOYHBIX
METaJIOB.
[Ipumenenue
HIEJIOYHBIX
METaJIOB

OBiageHue  HaBBIKAMHU
OopraHuzanu  yueOHOU
JIeSTCIIEHOCTH,
IIOCTAaHOBKU HeneH,
TJIaHUPOBAHMS,

CaMOKOHTPOJIA U OLICHKHU

pe3yJIbTaTOB CBOEH
eI TEIILHOCTH,
YMECHHSIMH  TIPEIBUICTH
BO3MOXXHBIE PE3yJIbTaThI
CBOMX JICUCTBHIA,
PasButne cmocobHOCTH
BBICJTYIIIMBATh

CO6€C€I[HI/IK3, IIOHHMMAaTb

€ro  TOYKYy  3peHHA,
NpU3HABATh paBo
JIpYroro deloBeKa Ha

WHOE MHEHUE;
DopMUpPOBaHHE YMEHUI

pabotaTh B  TpymIe,
IPEe/CTaBIIATh u
OTCTauBaTh CBOHU

B3TJISABI U YOCKICHMUS,
BECTU JUCKYCCHIO.
PazButue
MOHOJIOTHYECKOU 1
JINaJIOTUYECKON peun,
YMEHUS BEIPAKATH CBOU
MBICJIH U CTIOCOOHOCTH
npo0emM

OnuceiBaTh CBOMCTBA
M3y4yaeMbIX BEIECTB Ha
OCHOBC HAOJIIOACHHS 32 UX
MpEBpaICHUSIMU
CpaBHHMBATH OTHOIIICHUE
N3ydaembix

OKCHJIOB ¥ THAPOKCHIOB K

MCTaJIJIOB.

Bode. 3HATb CBOMCTBa

KJIACCOB COE€IUWHEHUU WU
YMGTB OCYH_IGCTBJISITB

IIpEBPAILCHMUS.

1..Pa3zBuBaTh

CIIOCOOHOCTH K

CaMOOILICHKEC Ha

OCHOBE KpUTEPUS

YCIEITHOCTH
yueOHOM
JIESATCIIBHOCTH

2.Pa3BuBarth YYBCTBO

rOpJOCTH 32
POCCHICKYIO

XUMHUYECKYIO HAYKY

3. HpaBcTBeHHO-

OTHUYCCKOC
OLICHUBAHUC

3HATh : CTPOCHHE
AQTOMOB IIEJIOYHBIX
METaJIOB,
(buznyeckue u
XUMUYECKHE
CBOKCTBA IIEJIOYHBIX
METaJIOB KaK
[POCTHIX BEIIECTB B
riaHe
CpPaBHUTEIBHOM
XapaKTEPUCTUKH.

TP/ naTunk
3JIEKTPONPOBO/
HOCTH




54 [[lenounozemen | OBnajgeHue  HaBBIKAMU 3HaTh OTHOLIEHUE 3HaTh :CTPOEHUE
bHBIC MCTAJIBL. | OpraHU3alid  y4eOHOW | OKCUAOB U TUAPOKCHUIOB K aTOMOB
Haxoxnenne B | nesrenbhocty, BOJie. 3HATh CBOICTBA [LICTOTHO3CMCIIEHBIX

. . METaJIJIOB
Opupoac. IIOCTAaHOBKU LeJel, | KJ1acCoOB COeAUHECHUN U s eCK’ .

. WU3UYECKUE W
Kanbuuit v €10 | pappposanus, YMETh  OCYIIECTBIIATh IMITICCKIE
;ICEGHHHGHH’I' CaMOKOHTpOJIsl U oueHku | [IpeBpamienus. CBOICTBA

€CTKOCTb . .

pE3yIbTAaTOB ceoeii | OmuChIBaTh CBOMCTBA [L[EJIOYHO3EMETBHBIX

BOJIBI U
5 JeATENbHOCTH, I/I3y‘-Ia€MBI)6( BCINCCTE HA METAJLIOB KaK

CIIOCOOBI €€ OCHOBE HaOJIFOIeHUs 3a UX

YMEHUSMHU  IIPEIBUJIETH o [IPOCTBIX BCIICCTB B
yCTpaHEeHHUSI MIPEBPALICHHUSIMH. [UTaHe

BO3MOXKHBIC PE3YIbTATHI | (~

AaBHUBATh OTHOIIICHUE i
CBOMX JCHCTBHH; P CPaBHHTEILHOM
’ H3y9acMbIX XapaKTEPUCTHKH.
METAJJIOB.
55 AnroMuHUI Opnanenue  HaBblkamu | ONKUCHIBaTH CBOWCTBA 1..Pa3BuBaTh 3HATh : CTPOCHUE JlaTunk
. OpraHM3andi  y4eOHOM | M3ydaeMbIX BEIIECTB HA | CIIOCOOHOCTH K aToMa alloMHHUs, ~ PIICKTPOIPOBOIHO
CTH.
Haxosxnenu JESTENLHOCTH, OCHOBE HaOJIFOJIEHHS 32 X | CAMOOLICHKE Ha (usneckue u
eB . XUMHUYCCKHEC
MOCTaHOBKH LeNeH, | MpeBpalieHUsIMH. OCHOBE KpUTEpUS .
npupose CBOICTBa
: IUTAHUPOBAHMS, CpaBHUBaTh  OTHOIIEHHE | YCICIIHOCTH S ———
BOKCTB .
CpoiicTBa CaMOKOHTPOJISI U OLIEHKH | U3y4aeMbIX yueOHoI [[POCTOTO BewIECTBA
ATIOMUHUS .
pe3yabTaToOB CBOCH | METaIOB. AM(OTEPHOCTH | ICATEIHLHOCTH
JESITEIIbHOCTH,
2.Pa3BuBaTh 4yBCTBO
YMECHHSIMH  TIPEIBHICTH

BO3MOXHBIE PE3YyJIbTaThI
CBOUX ICHCTBUM;

[TpuoOperenne  ombiTa

rOpPAOCTH 32
POCCUICKYIO
XUMHUYECKYIO HAYKY

3.HpaBcTBEHHO-
ATHUYECKOE




56 Amoporeprocts | OBnagenne  HaBblkamu | CpaBHUBaTh  OTHOIICHHE OnuceiBaTh TP/ naTuuk
oKcuzaa u OpraHu3ali  y4eOHOW | M3y4aeMBbIX METaJIJIOB. CBOMCTBA IJIEKTPOIIPOBOA
THJIPOKCUIA JIeATEIbHOCTH, OKCHIOB ¥ THIPOKCHIOB K M3ydacMbIX BCIICCTB \HOCTH,
aIIIOMHMHHA. IIOCTaHOBKHU Lenen, | Boge. 3HATh  CBOMCTBA Ha OCHOBC MATHUTHAHA
/ TUTAHUPOBAHHUS, KJIACCOB  COCNUHEHHHA U HAOMOACHNA 52 UX. | MemIATka

PEBPACHUSIMHU.
CaMOKOHTPOJISI U OIICHKH | YMETh OCYIIECTBIIATh
pe3yJIbTaToB CBOCH | IIpeBpaIleHHMs.
JIeATEIbHOCTH, AmdoTtepHOCTh
YMEHUSIMH  TIPEIBUICTH
BO3MOXXHBIE PE3yJbTaThI
CBOUX ICHCTBUI;

57 Keneso . PazButue 3HaTh : CTPOEHUE aToMa 3HaTh : CTpOEHUE TP/ natunk
HaxoxIeHue B | MOHOJIOTUYECKOU 1 xeneza, (u3uUeckue aTOMa KeJie3a, JIEKTPONPOBOJI
IpUPOJIE. JIMANIOTUYECKON PeuH, XUMHMYECKHE CBOJCTBA busnaeckue u HOCTH
CaoticTpa YMEHUS BBIPAXKATh CBOM | XKejle€3a  KaKk  IIPOCTOro XAMIFCCIHC
Kenesa. MBICITH M CTIOCOOHOCTH | BemecTBa..  ONMCHIBATH CBOMCTEA KEJIES Kaie

POCTOTO BELIECTBA
CoenuHeHHs npobiewm; CBOICTBa U3y4aeMbIX
xKenesa. Pa3Butne BEIIECTB Ha OCHOBE
MOHOJIOTHYECKOH U | HaOMoIeHus 3a ux
TUAIIOTUYECKON  peud, | MpeBpaleHUSIMH.
YMEHHsI BEIpakaTh CBOM | ONUCHIBATH CBOWCTBA

MBICIIH B CITOCOOHOCTH
BI)ICJ'IYHII/IBaTI)
coOeceqHNKA, ITOHMMATh
ero TOUKY  3peHHS,
npu3HaBaTh paBo
IpYroro ueioBeka Ha
WHOE MHECHUE;

I/I3yqa€MI>IX BCIICCTB Ha
OCHOBE HAOJIOAEHUS 3a UX
HpeBpaHIeHI/ISIMI/I.
CpaBHUBaTh  OTHOIICHUE
M3Yy4aeMBbIX

MetamioB.  OxcumoB Hu
TUAPOKCHUIOB K BOJIE. 3HATH
CBOMCTBaA KJ1aCcCOB
COCIMHEHUM U yMETH
OCYIIECTBIATH

MIPEBPALLIEHUS.




58 IpakTn OBnazieHue  HaBBLIKAMU | YMETH oOparatscst 1Ymenne oneHuts cBOM TP/ naTunk
o o Y4eOHBIC TOCTIKEHHS
yecKast OpraHu3aluy  y4eOHOW | MOBCEAHEBHOM  XKHU3HU ] PJIEKTPOIPOBOIH
padora JesATEeIbHOCTH, MOBCCJIHEBHOM JKM3HU ¢ | 2 Passusarh uyscTso 0CTH, MAarHUTHAS
N7 o TOPJIOCTH 3a McEIIIaJIKa
2 IIOCTaHOBKH Leseu, | uenbro 6e301macHoro y
POCCUICKYIO XUMUYECKYIO
Pymenue IJIaHUPOBAHMS, oOpallleHusi C BEUIECTBAMH | nayky
5KCIIEPHMEHT CaMOKOHTPOJISL U OLEHKHU | U Marepuaiamu L [ ——
AJIbHBIX 3a1a4 PE3YyIbTaTOB CBOEH | IKOJIOTHYECKHA I'PaMOTHOI'O | sTHuYeCKOE OLCHUBAHKE
10 TEME « JIEATENIbHOCTH, MOBEJICHUS B
MerTaisl 1 YMEHHUSIMHA  NPEABUAETDH | OKPYKAKOLIEH
ux BO3MOXKHBIC PE3YJILTAThI | Cpelde
COCITMHCHM CBOUX ICHCTBUH;
59 [ToaroroBka k PazButue YmMmerb OCYIIECTBIISTh 3HaTh
. N 1YMeHne  OIEHUTH
KOHTPOJIbHOU MOHOJIOTHYECKOI U LETIOYKHU XUMUYECKUX 5 0COOEHHOCTH
o . CBOU eOHbIE
pabote 3 o AHAIOrICCKON peH, OpEeBpallcHUd Ha OCHOBE i CTPOECHHUS aTOMa
. JIOCTH>KEHUS
TeME YMCHUS BRIPAKATh CBOU XUMHYECKHX CBOMCTB 3aKOHOMEPHOCTH
MBICITH ¥ CITOCOOHOCTH. >
« MeTamib» METAJUIOB u uX | 2.Pa3BuBarp uyBcTBO [M3MCHCHUS CBOUCTB
COCﬂHHCHHﬁ. Pemarts ropIoCTH 3a MCTALIOB HuHX
PaCUYCTHEBIC 3a1a4u 10 OCCHUC COCAMHCHIN B
UHCK
P o MCXD JIU.
ABHCHHUSIM XHUMHYECKHUX
Yp 1 XUMHYCCKYIO HAYKY  \\fennenecna,
peaKIHil. OMBITHBIM MyTEM
3 HpaBCTBEHHO- 001111e CIOCOObI
ONPCICIATh MOJTY4ECHUS
. ITUYECKOE
Ka4ueCTBEHHBIN METaJIOB.
OIICHUBAHUE

COCTaB B€UICCTB




60 Kontponbnasi | OBnageHue  HaBbIKAMU | YMETh NPUMEHSTH 3HAHUA,
pabora OpraHm3aly  y4eOHOI | OTyYeHHBIC npu
Ne 3 o reme JESATETBHOCTH, U3Y4EHHH TEM
« MeTaibhy IIOCTAaHOBKH LEJEH,

IUTAHUPOBAHMUS,
CaMOKOHTPOJISI ¥ OLCHKH
pE3yJIbTaToB CBOEH
JIeSTEIIbHOCTH,
YMEHHUSIMU  TPEIBUICTH
BO3MOJXKHBIC PE3yJIbTaTh
CBOMX

JICHCTBHIA,

61 Oprannveckas | @opmupoBanue ymenuii | HMmerp  moHsTHE 00 | -PassuBath ciocobHoCTs  3HATH OCHOBHBIE
XMMHUSL. BOCHPUHHMATbh, 0COOEHHOCTSIX CAMOONEHIEe ~ HaOFHORE - lonpe/ieIeHHA
VYraesonopon uH(pOpPMAIIHIO B | OPraHUYECKUX BEIIECTBAX, ycnemﬂoc:f;z};iiﬁ repiia

«KOpraHnvcCKas

Bl CIIOBECHOM,  00pa3HOM, | KiIaccu(pUKaIuu., ACATEbHOCTH XTIMUSD
Tpenenbbie CUMBOJINYECKOH (hopMax, | OCOOEHHOCTAX CTPOEHHUS.
(HacHIEHHbIE aHAJIM3UPOBAThH u
) nepepadaTbIBaTh
YTJIEBOJJOPO/IBI

HOJTYYCHHYIO

nH(pOpMaLIHIO

COOTBETCTBUH

HOCTaBJICHHBIMU

3aJadyaMu, BBIACIATD
MMPOYUTAHHOT'O TCKCTA,

HaxXoaAuTb B HEM..




3HATh OCHOBHEIC
OTIPEICITICHII :
AJIKaHbI, AJIKCHBI,
AJTKHBI

62 Hemnpenen PasBuTie MmoHOTOrMYecKkoit| MimeThb MOHSTHE 0
bHBIE 1 TAAJIOTHYECKON peUn, HeTpeebHbIX
(HEHACHIII YMEHHUS BBIpaXKaTh CBOU YTJIEBOZIOPOIOB, IBOHHAS
CHHBIC ) MBICIIH 1 CTIOCOOHOCTH CBs3b, cBOMCTBA. O0IACTh
YIIIEBOJIOP BBICITYILINBATh ———

OIIBL. cobeceTHUKa,
[TOHUMATh €r0 TOYKY YHIEBOAOPOLOB
3peHus, PU3HABATH MTPABO
NPYroro 4ejoBeKa Ha MHOE
MmHeHne; OCBOeHHUE

MIPUEMOB JICHCTBUI

B HECTAH/IAPTHBIX

CUTYaIusX,

OBJIQJICHHE
HBPUCTUYECKUMU

METO/IaMU

peleHus
po0JeM;

63 [Ipousso Opnanenue  HaBbikamu | MMeTb TIOHSTHE
JTHBIE CaMOCTOSITEIILHOTO .TPEXaTOMHBI{ CHOUPT —
YTIIEBOX npuoOpeTeHuss  HOBBIX | ruuepuH. Mcmosb3oBarth
OpOJIOB. 3HAHWW,  OpraHM3aluM | IPUOOPETCHHBIC 3HAHUS W
Crnprsr. y4eOHOI IeATELHOCTH, | YMEHHS B TPAKTUYECKOH
Kap6OHOBLIe IMOCTAaHOBKH ueﬂeﬁ, JACATCIIBHOCTH
KHCIIOTBI. TUTAHUPOBAHMS, TOBCETHEBHOW JKHU3HH C
Ci10XHBIE CaMOKOHTPOJISI M OIICHKH | LENbIO 0e30macHoro
5¢upsr. pe3yabTaToB CBOCH | oOpaleHus ¢ BellecTBaMU
JKupsr. JIEATEIILHOCTH, Hu MaTrepuajlamMmu Hu

YMEHHSIMH  TIPEIBUICTD
BO3MOJXKHBIE PE3yJIbTaThl
CBOUX OCHCTBU;
PasButue crocoOHOCTH
BBICITYIIINBATh
coOeceqHNKa, MTOHUMATh

9KOJIOTUYECKH TPaMOTHOIO
IIOBEICHUS B
OKpY>Karollen cpene
Nmetn MOHSTHE
OJTHOOCHOBHBIX
MIPEACIIbHBIX KapOOHOBBIX

3HATh OCHOBHEIC
OTIPEICIICHHSL:
CIIUPTHI,AIbICTHIbI,
KapOOHOBBIC
KHCJIOTEI, CIIOKHBIE

AhupHI




€ro TOYKY 3pCHU, | KUCIIOTAX.
NPU3HABATh paBo

JPYroro 4ejoBeKa Ha

WHOE MHEHHUE;

64 YrieBobl PasButre mononornuyeckoi [[lousarue 00 .PazBuBarp 3HATH IOHATHE
1 TUAJIOTUYECKON peUn, yraeBojax. ['1moko3a, [cmocoOHOCTh K «YTJICBOIBI»
YMEHHUS BBIPAQXXaTh CBOU ee CBOIiCTBa CaMOOIICHKE Ha
MBICJTH U CTIOCOOHOCTH U 3HaYECHHUE. OCHOBEKPUTEPUSI

BBICITYILIMBATh [Tonucaxapa, ux YCIEITHOCTH Y4eOHOM

cobeceHIKa, OHoJIOTHYECKas poJib. YMETh |1 TebHOCTH
MMOHUMATh €r0 TOUKY [10JIb30BAThCA Pa3BuBaTH 4yBCTBO
3peHus, IPU3HABATH [IPABO |ONOJHUTEIbHBIMU rOp/J0CTH 32
PYroro 4eaoBeKa Ha MHOE [UCTOYHUKAMU /ISt POCCHIICKYIO
MHeHue; OcBoeHue [TOIFOTOBKYU KPAaTKUX XUMHAYECKYIO HAYKY
[PHEMOB neicTBuit orBetoB.I'oToBUTH  [HpaBcTBEeHHO-

B HECTaHJAPTHBIX [IPE3EHTALUU IO TEME ATUYECKOE
CUTyalusiX, OBJAJCHUE OLICHUBAHHE
PBPUCTUYECKUMU

MeTOIaMHI

pelieHus
po0iem;

65 AmuHokucaOoThl | OBnazieHne  HaBbIKaMH | AM(OTEPHOCTb 3HaTh MOHATHE
- benkn OpraHuM3auuy  y4eOHOW | aMHMHOKHCIIOT: ux «Genkm»
[Monmmepsr. JIeITEeIILHOCTH, B3alMOJIEHCTBHE c

MIOCTaHOBKH Lenel, | KUCIOTaMU U IIEIO0YaMH.
IUTAHUPOBAHMS, buonoruueckoe 3HavyeHHe

CaMOKOHTPOJIA U OLCHKHU

pe3yJIbTaToB CBOEH
JIeSITeNTbHOCTH,

YMEHHUSIMH  TPEABUJIETH
BO3MOXHBIE  PE3YJIbTATHI
CBOUX JICUCTBHH;
[IpuoGperenue OIIBITA

aMUHOKUCIOT. benkum kak
MPOIYKTHI peakuu
HOJUKOHJICHC AU

gokuciot. Ilenrunnas
CBSI3b.

aMu-

CaMOCTOATEIIbHOI'O




MOKCKa, aHaln3a u 0TOopa
nHpopmaruu

66 O6oOmaromuii  (OBagcHIE HABBIKAMU YMeTh NPUMEHSTh YMeTh IPUMEHSTH
YPOK OpraHu3anuu yaeOHon ITOJIYYCHHBIC 3HAHUSIIPH I1OJTY4YCHHBIC
110 TEME : JICATCIbHOCTH, IIOCTAHOBKHU|M3YUCHUH TEMBI. Y METh 3HaHUAIIPHU
«BaxHenmme  |ueneii, miaHupoBaHusl, IPUMEHATH 3HAaHUS, YMEHUS M3y4CHUHU TEMBI
OpraHu4€CKUC  \caMOKOHTPOJIA U 1 HABBIKA npu
COCIMHCHUA»  OIIeHKH PEe3Y/IbTAaTOB CBOEH [BHIITOJTHEHUN
N1EeATEIIbHOCTH, TPEHUPOBOYHBIX
YMEHUAMM  NPEABUICTD [yIPAKHECHUH U 3aJaHUMN
BO3MOYHBIE
pe3yabTaThl CBOUX
eiicTBH,
67 HTorosasn OBiaeHre  HaBBIKaMHU | YMETH NpUMEHATh | 1 YMeHue oneHuThb
NPOMEKYTOYHA | OPTraHu3aluk  y4eOHOW | 3HAHWs, MOJyYEHHbIE MIPU | CBOM yUEOHBIE
f1 aTTECTAUSA B | NCIATCIbHOCTH, M3YYCHUM TCM NOCTUKCHUA
(bopme TIOCTaHOBKH LeIei, 2.Pa3BuBaTh 4yBCTBO
KOHTPOJIBHOU IJIaHUPOBAHMS, TOPOCTH 32
paboThI CaMOKOHTPOJISL U OLIEHKHU poccuiickyro
pe3yabTaToB cBoeH XUMHUUYECKYIO HAYKY
JIeATEIbHOCTH, 3.HpascTBeHHO-
YMEHUSIMU  NIPEIBUJIETH JTUYECKOE
BO3MOKHBIC PE3yJIbTaThl OLCHMBAHNC
CBOMX
JEeHCTBHIL,
68 Hrorosoe

3aHATHUC







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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