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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (QenepanbHONl pabouell MporpamMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMHUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMmuu Ha€T TpPEACTaBICHHE O LEJAX, OOIIeH CTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMXCSA CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpelyCMAaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIYXXUT OCHOBOW [jIsi (OPMHPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 00111eH U (PyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIBHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpakKeHHEM 0a30BOM HAyKHW XUMUH Ha ONpPEeNeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBINONHSAS (GYHKIUM OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEJICTABJICHNUS] O XUMHUYECKONW COCTABIAIOLICH HAYYHOM KapTUHBI MUPA B JIOTHUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHHUHN H
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE 1NN, KAK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSATEIbHOM MO3HABATEILHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opMmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (¢opmupoBaHHEe y OOydYalOIIMXCA TyMAHUCTHYECKUX OTHOILECHHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, coctasisieT 136 gacos: B 8 kimacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JOBEKa. XUMHSI B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Kiaccudukanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3lOB HEOPraHUYECKHX BEIIECTB, HAONIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SIBJIICHUN, HAOIIOACHHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB pa3felIeHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTaBuTe M HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJYYEHHsS] KHUCJIOpOJa B Ja0OpaTopud H MOpOMbIIIIEHHOCTU. Kpyrosopot
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOZE€ U B KU3HU 4eloBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcuoB. Dusnyueckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenkinarypa kucnor. @usnyueckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
NpeKpalleHusi TopeHus (Mmokapa), O3HAKOMJICHHE C 0Opa3llaMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAHUE OCOOCHHOCTEH paCcTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJIEIOBaHNE O0pa3loB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKAs CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. DOU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA H
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WI. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchbl OKMCIIEHUsI K BOCCTAHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBJISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KakK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKON PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUUW U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIBb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEJISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE BJICKTPOINPOBOIHOCTU
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosnsiHass KHWCIIOTAa, XMMHUYECKHUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue M (Ppu3myecKkue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3MUECKMEe W XHMHYECKHE CBOMCTBa (0OIIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COEAMHEHUSMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBAX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpaxX, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue npencTaBieHHs 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B OBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEJMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHUsI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U M3yUYCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTauIbl U UX COEIUHEHUS).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHe WIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U cosn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIbLMs, aIFIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEHICHUE YKCIICPUMEHTAIbHBIX 3a71a4 Mo TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToM, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYUHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpPaTIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOI'O OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBEe MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYyJIBTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, MPOEKTHOW U  HCCIEN0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u Tpya pa3aIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALIUSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHSMH), HUCIOJIB30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKHE PaCCyXIeHUS (MHAYKTUBHBIC, ACAYKTUBHBIC, IO aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENBCKONU JEATEIbHOCTH MUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBY  oOCyXJaemMoll  TeMbl, (OPMYIHPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpPUMEHTa (Jab0paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aJITOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 3aIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crHenupuiecKkue JUisi TPEeAMETHOW o0nacth «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAIONTUXCSI YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMENICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KAaTMOH, aHUOH, PACTBOP, MAaccoBasi JOJis1 BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIINI;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCHUTH OOO3HAYEHHUS, KOTOPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacIpeie]ICHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IlEeHHUE, CHCTEMAaTHU3alluIo, Kiaccu(uKaluio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClieloBaTh ~ NpaBWJaM  MOJb30BAaHUA  XUMHUYECKOM  MOCylIoON
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE€ paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKkUuu, MPEAeIbHO JOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIHII;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAs, METAJUIMUECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHUE: OIUCHIBaTh U XapaKTepHU30BaAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYSCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npeaenax MajblX NEPUOIOB M TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATh YPABHEHUS BJEKTPOJIUTUYECKOW IHUCCOLMAIMU  KHUCJIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUII-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlui0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSAMHECHUS
Wroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




KasiennapHo-temMaTuyeckoe niiaHUpoBaHue 8 Kiacc

Tema ypoka

KOJNYECCTBO
JacoB

Tun ypoka

[TnaHUpyeMble pe3yIbTaThl
o0ydeHus

Jlata

IJIaH

¢daxt

IlepBoHayajibHble XMMHMYecKHe NOHATHsA 17 yacoB

IIpenmer xumumn.
BemecTBa n ux cBOMCTBA.
MeToapI MO3HAHUS B
XAMHUHA

1

YOH3

(hopMupoOBaHNE EPBOHAYAIBHBIX
CHCTEMaTH3UPOBaHHBIX
MPE/ICTABICHUH O BEIeCTBaXx,
MPE/ICTABICHUH O 3HAUCHUU
XMMHUYECKOU HAYKH B PEIICHUU
COBPEMCHHBIX 3KOJIOT'MYECKUX
npobieM, 3HaHHUE TIpeaAMeTa U
3agad XuMUH, paBuJl NIOBCACHUA
B Ka6I/IHeTe, YMEHUE OTIINYaTh
Tela OT BEIECTB.
M.ymeHnne CaMOCTOSATENHHO
OTIPEEATh LEIH CBOETO
0o0y4eHUs, CTaBUTb; BBIJEIATH
o0Imye IpU3HAKKA ONPEIEICHHOTO
Kjacca NPEeIMETOB W SIBICHUM,
HaXOAMTh Pa3UuMs MEXAY HUMH.
2)

JI. popmupoBanue
OTBCTCTBCHHOT'O OTHOLICHUS K
YUYCHUIO, Pa3sBUTUEC U HABBIKOB
CaMOCTOSATENIEHON pabOTHI C
y4eOHBIMH TOCOOUAMH, APYTUMHI
nH(OpMaLMOHHBIMHU pecypcaMu

Yuctele BelecTBa 1
cmecH. CnocoOBI OYHUCTKH
BEIIIECTB: OTCTAaUBaHHE,
¢wibTpoBaHmE,
BbIIIAPUBAHUE,
KPUCTAJTH3AITHS,
JACTHIUISAIAS.

YOH3

[IpuoOpereHue ompIiTa
HCIOJIb30BAHUS PA3IUYHBIX
METOJI0B U3yUEHUS BEIIECTB,
YMeHHE O0OBSCHATh 3HAYCHUE
XUMHUYECKHX TEPMUHOB

M: nmoHMMaHHWE 3HAYEHHUS TaKUX
TTOHSITUH, KakK Teopus,
OKCIIEPUIMEHT, aHAJU3 W CHHTE3,;
MMOHMMAaHNE 3HAYUMOCTH
npodeccnoHaTEHOM
JIEATeIbHOCTH XUMHUKOB.




JI: bopmupoBanue yOeKICHHOCTH
B TIO3UTHBHOW pOJIM XHUMHH B
JKU3HH ~ OOIIeCTBa, MOHUMAaHUE

ocoOeHHOCTEN METOJIOB,
MPUMEHSIEMBIX B
npodeccuoHaIbHOM

JCATCIbHOCTH XUMHKOB.

[pakTtudeckas paboTa Komb6unuposannsiii | [ToBropenue mpoiineHHOTO

Nel.JTabopatopHoe YpPOK MaTepHasna

000pyJI0BaHUE U TIPUCMBI

obpamenus c aum.  [1b

paboThl B XUMUYECKOH

nabopaTopuH.

IIpakTrueckas padora Ne

2. Ouncrka

3arpsI3HEHHOU

TIOBAPEHHOM CON.

duznyeckue u YOH3 YMenue ONMCHIBATh u

XMMHUUYECKHE SIBICHUSI. XapakTepu3oBath Puzmdeckne u

ATOMBI, MOJIEKYJIIBI 1 XMMHUYECKHE SIBICHNUS, HAOIOaTh

nousl. BemecTsa W CPaBHMBAaTb CBOWCTBA BEIIECTB.

MOJIEKYJISIPHOTO U muddepeHpoBath (HU3NUECKUE

HEMOJIEKYJIIPHOTO U XUMHYECKHE SBICHUS.

CTPOEHUSI. M.oBnaseHue  CBEJICHUSIMU O
CYIIHOCTH W  OCOOEHHOCTAX
(U3MYeCKUX M XUMHYECKHX
SIBIICHHI, Pa3BUTHE CITOCOOHOCTEH
K HaOJIOJICHUSIM, CHCTEMATH3 ALK
HHpOpPMALNH, CIIOCOOHOCTH
BBIJIETISITH Hanboee

IIpocteie U cnoxHbBIE YOH3 3HaHUE MOHATUH KATOM.

BellecTBa. XUMUYECKUE
DJIEMEHTEI.
OTtHOCHUTETbHAS aTOMHAs
Macca XUMHUYECKHUX
2JIEMEHTOB

«Monexynbl». «XUMUYECKUE
3JIEMEHTRI». «30TOI

M. Yrimy6nenue npecraBieHui o
MaTepHaIbHOM SIUHCTBE MUPA,
Pa3BUTHE U HABBIKOB
CaMOCTOSITEJILHO I'0
MpUOOPETEHHsI HOBBIX 3HAHHM,
CaMOOpraHu3aIy y4eOHOM
JIeSITEIIbHOCTH U MTOUCKA CPEJCTB




€€ OCYILEeCTBICHUS, TPEHUPOBKA
namsitu. opmupoBaHue U
pa3BUTHE KOMIICTCHTHOCTH B
obnactu mcnoib3oBanust UKT.
JI. Pa3BuTHE TOTOBHOCTH K
camM000pa30BaHUIO U PEIICHUIO
TBOPYECKHX 3a]1ad.
[TaTpuoTHueckoe BOCIUTAHUE HA
MpUMepe >KU3HU U AEITeIbHOCTU
PYCCKOIO y4EHOTO — XUMHUKA

K. Knayca u OTKpbITHS UM
XUMHUYECCKOI'O DJIEMCHTA pyTeHI/Iﬂ,
Ha3BaHHOI'O B YyecTh Poccun.

3HaKH XUMHUYECKHX
DJIEMEHTOB.

YOH3

YMeHue conocTaBisaTh IPOCTHIE U
CIIO’KHBIC, H3BIICKATh
HHPOPMALINIO MX XUMHUECKOH
hopMymBI

M. YmMmeHne co3maBarh,
MPUMEHSATH U IPEOOpa30BBIBATh
3HaKH ¥ CHMBOJIBI, MOICTH U
CXEMBI IS pPeIIeHUs Y9eOHBIX U
MTO3HABATENIBHBIX 3a/1a4.

JI. popmupoBanue
OTBETCTBEHHOT'O OTHOILEHHS K
YYEHHIO, TOTOBHOCTH H
CIOCOOHOCTH K CaMOPa3BUTHIO U
camM000pa30BaHHUIO HA OCHOBE
MOTHUBAINH K O0YICHHIO U
MTO3HAHUIO.

3aKOH MOCTOSIHCTBA
cocCTaBa BCUICCTB

YOH3

YMeH#ue paznndaTh

MOHATUS «ATOMY». «Monekynay.
«XHAMUYECKUH SIIEMEHTY,
MOJIETUPOBATH CTPOCHHE
MOJIEKYJI, HAXOTUTh
OTHOCHUTEIJIbHYIO aTOMHYIO Maccy
M. ymMeHue onpenensiTh
W3YYCHHbIE TIOHATHS, 0000IIaTh,
JIeJIaTh BBIBOJIBI.

JI.BocniuTaHue: maTpuoTU3Ma,
yBaxkeHUsI K OTeuecTBY, TOPAOCTH
3a 0OTEYECTBCHHYIO HayKy. (M.B.




JlomoHOCOB.

Xummdaeckue GopMyIIbl.
OtHocuTenbHas
MOJIEKyJISIpHAs Macca.

YOH3

YMeTb BEIYHCIATH
OTHOCHUTENBHYIO MOJEKYIAPHYIO
Maccy, MacCOBBIE JOMIH
3JIEMEHTOB B COCIMHCHHU.
Pa3BuTne ymeHui npon3BoauTh
pacdeTs 10 XUMHUYECKIM
hopmymam

M. YmeHue co3naBars,
NPUMEHSTH U TPeoOpa3oBHIBATH
3HAKH{ U CUMBOJIBI, MOJIEITH U
CXEMBI JUIsl peIIeHUs] YIeOHBIX U
MIO3HABATEJIBHBIX 3a/1a4, YMEHHE
MPOBOJUTDH BBIYHCIICHHSI.

JI. bopmupoBanme
OTBETCTBEHHOT'O OTHOIICHUS K
YUYCHHIO, TOTOBHOCTH M
CIIOCOOHOCTH K CaMOPAa3BUTHIO
caM000pa30BaHMIO Ha OCHOBE
MOTHBAIIIH K O0YUCHHIO U
MTO3HAHUIO

Brraucienus mo
XUMHUYECKUM (popmyram.
MaccoBas J10J1s
XUMHUYECKOTO 3JICMCHTA B
COCIMHCHUH.

YOH3

IlonumaHnue nepuoaUYECKOn
CHUCTEMBI KaK
€CTECTBEHHOHAYYHOMI
KiIaccu(UKAIUN XUMUISCKIX
9JIEMEHTOB. Y MEHUE
TMIOJTb30BAThCS IEPUOANIECKOH
Tabnunei. [lTounmanue
ctpykrypsl IIT: nepuoasl u
TPYIIIBI, TOPSIKOBEIA HOMEpP 1
OTHOCHTEJIbHAsl aTOMHas Macca
M. YMeHue onpenenars NOHATHS,
co3JaBaTh 0000IIEHMS,
yCTaHaBJIMBATh AHAJOTHH,
KJ1accu(UIPOBATH,
CaMOCTOSITENIFHO BEIOMPATh
OCHOBAHHUS M KPUTECPUH IS
KJIaccu(UKaIiy, yCTAaHABIINBATD
MPUYMHHO-CJIEICTBEHHBIE CBSI3U U
JIeTIaTh BBIBOIBI.

JI. BociMTaHue: MaTpuoOTU3Ma,




yBaxkeHUsI K OTeuecTBY, TOPAOCTH
3a OTEYECTBEHHYIO HAYKy Ha
TpuMepe KU3HU, eSTSTFHOCTH U
HayyHoro noasura JI.1.
Menneneena.

10

BanentHoctb
XUMHUYECKHX DJIEMEHTOB.
Ornpenenenue
BaJICHTHOCTH AJIEMCHTOB
o opMyaaM OHMHAPHBIX
COCIUHEHUM.

YOH3

YMeHne onpenensTh BaJIeHTHOCTh
XUMHYECKIX JJIEMEHTOB.
YMmenne momezoBathes — [ICXD
NpU  ONpPEJENICHNH BAJICHTHOCTH
JJIEMEHTA.

M.V MeHue onpeaenars NOHATHS,
co3/1aBaTh 0000IICHHUS,
yCTaHaBJIMBATh aHAJOTHH,
KJIacCU(UIMPOBATH,
CaMOCTOSITEIIFHO BBIOMPATh
OCHOBAHUS M KPUTCPUH LIS
KIaccu(UKaIIH, yCTAaHABIINBATD
MIPUIHHHO-CJICICTBEHHBIC CBSI3U H
JIENIaTh BEIBOJIBI.

JI. bopmupoBanme
OTBETCTBEHHOI'O OTHOIICHUS K
YUYEHHIO, TOTOBHOCTU U
CHOCOOHOCTH K CaMOPa3BUTHIO U
€aMo00pa30BaHUIO HA OCHOBE
MOTHBAIIMH K OOYUCHHIO U
MTO3HAHUIO

11

CocraBJjieHuE
XAMHYECKHX (POpMYIT IO
BaJIEHTHOCTH.

YOH3

YMeH#ue onpeeNsTh BAICHTHOCTD
XAMHYECKUX  DJIEMEHTOB.
VYMenune nons3oBatbest [ICXD
TIPH OTIPEICIICHUH BaJCHTHOCTH
3JIEMEHTa, COCTABISATH (POPMYIIBI
OMHAPHBIX COSAUHCHHUN TIO
HW3BECTHOM BaJICHTHOCTH

M.V MmeHnue onpenessaTh NOHATHS,
co3JaBaTh 0000IIEHMS,
YCTaHaBJIMBATh AHAJIOTHH,
KJ1accu(UIPOBATH,
CaMOCTOSITENIFHO BEIOMPATh
OCHOBAHUS U KPUTEPUH IS
KIaccu(UKaINK, YCTAHABIINBATD
MIPUYMUHHO-CJIEICTBEHHBIE CBSI3U U




JIeNIaTh BHIBOIBI.
JI. bopmupoBanue
OTBETCTBEHHOT'O OTHOLICHHS K
YYEHUIO, TOTOBHOCTH H
CHOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHUIO Ha OCHOBE
MOTHUBAINH K O0yICHHIO U
HO3HAHHIO

12

ATOMHO-MOJIEKYJIIPHOE
yUueHHE.

YOH3

YMeHue BBIYHUCISATH MOJISIPHYIO
Maccy U OIpeaessTh CBS3b
MEX/Ty YUCIIOM CTPYKTYPHBIX
€JIMHHII B BEIIECTBE U
KOJIMYECTBOM BEIIECTBA,
MMOHUMATh COCTAB MPOCTEUITNX
COCIMTHEHUH 0 X XUMUIECKUM
(hopMynaM, yMEHHE OTIPEIEIIATh
MAaccCy BEIECTBa M0 U3BECTHOMY
KOJIMYECTBY U KOJIMYECTBO IO
W3BECTHOH Macce

M.V MeHnune caMocToATEABHO
CTaBUTh U (HOPMYJIHPOBATH
HOBBIE 33]1a41 B O0YYECHUH U
MO3HABATEILHOU JIESITETLHOCTH,
pa3BUBATh MOTUBBI 1 HHTEPECHI
CBOEH MMO3HABATEIHHOU
JIESTeTbHOCTH

JL (hopmupoBanue
OTBETCTBCHHOTO OTHOIICHHS K
VY9EeHUIO,  TOTOBHOCTH u
CIOCOOHOCTH K CaMOpa3BUTHIO U
caM000pa30BaHUI0 HAa  OCHOBE
MOTHBAIlMM K  OOy4YeHUI0 U
[MO3HAHMIO, (hopmupoBaHue
[IEIOCTHOTO MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTH
HayKu u 001eCTBEHHOU
MPAKTHKH.

13

3aKOH COXpaHEHUs MacChl
BEIIIECTB.

YOH3

[Tonumanue CYIIHOCTHU
XUMHUYCCKUX peaxuni/i, YMCHUC




BBISIBIIATH MPU3HAKH XUMHUYECKUX
peakuuil , 3HaHUE MOHATHS
«TETUIOBOM YPPEKT XUMHUIECKOH
peaxmuu »

M. YMeHne caMoCTOSTEIFHO
CTaBUTh U (HOPMYIHPOBATH
HOBEIC 3a/1a91 B O0YYCHUH H
IMO3HABATEILHOU IEeITCILHOCTH,
pa3BUBAaTh MOTUBBI U UHTEPECHI
CBOCI ITO3HABATEILHOM
NIeSITCILHOCTH

JI.popmupoBanue
OTBCTCTBCHHOT'O OTHOIIICHUA K
YYeHUIO, TOTOBHOCTH H
CocOOHOCTH K CaMOPa3BUTHIO U
camM000pa30BaHHIO HA OCHOBE
MOTHUBAIINH K O0yICHHIO U
IMO3HaHMIO

14

XUMIYECKUE YPAaBHCHHS.

YOH3

YMeHne HaX0UTb Maccy OZHOTO
W3 UCXOTHBIX BEIIECTB MITH
MPOJYKTa PEAKIUH, UCTIONb3YS
3aKOH  COXpaHEHHsI MacCChI
BEIIECTB B XUMUYECKHX
peaKIusax, yMEHHE COCTABISTh
MPOCTHIE YPaBHEHUS XUMHUECKUX
peakuuit

‘YMeHre COCTaBISATh YPaBHEHUS
XUMHYECKUX PeakIuii u
MIPOBOIUTD PACUETHI ITO HUM.
YMeHne pemars XUMHYSCKUE
3a1a4i.

M. VYMeHHe COOTHOCUTh CBOH
JIEHCTBUS C TUIAHUPYEMBIMU
pe3yabpTaTaMu, OCYIECTBISAT
KOHTPOJIb CBOEH JI€ATEIbHOCTH B
mporiecce TOCTHKEHUS
pe3yibpTaTta, OIpeAeysITh CIIOCOOBI
JieficTBUH B paMKax
MpeIJIOKEHHBIX YCIOBUN U
TpeOoBaHUit

15

Tunbel XUMHUYECKUX

KomOnHMpOBaHHBIH

YMeHue knaccupuuupoBaTh




peaxuuii,

YPOK

XUMHUYECKHE PEaKIHH 110
BEIOPaHHOMY NIPH3HAKY

M. YMeHue coCTaBIIsATh
KJIaccu(pUKaIMOHHBIE U
CpaBHUTEINIbHBIC TaOJIULBI U
CXEMBI, OITIOPHBIC KOHCIICKTEL.
YMeHue onpenensaTh MOHATHS.
Co3znmaBath 0000IICHUS,
yCTaHaBJIMBaTh aHAJIOTUH,
KJacCU(UIMPOBATS.

JI. bopmupoBanue
OTBETCTBCHHOI'O OTHOIIICHUS K
YUYCHUIO, TOTOBHOCTHU U
CIIOCOOHOCTH K CaMOPA3BHUTHIO U
caM000pa30BaHUIO Ha OCHOBE
MOTHBALUH K 00yIECHHIO H
MO3HAHHIO. YMEHHE COCTABIIATh
NPOCTHIC YPaBHEHUSI XUMUYECKUX
peakuuit

M. Pa3Burue criocoOHOCTH
CaMOCTOSTENLHO IUIAHUPOBATh
IMYTHU JOCTUIKCHUSA Heﬂeﬁ, B TOM
YHUCJIC AJIbTCPHATUBHBIC,
OCO3HAHHO BBHIOMpPATh HanboJiee
3(h(heKTUBHBIE CIIOCOOBI pEIICHIS
y4eOHBIX U O3HABATEIBHBIX
3a/1a4.

16

O0o06mEenne 1
cucTeMaru3alus 3HaHui
10 TEME
«[lepBoHaYaIbHBIC
XUMUYECKHUE TTOHATHUS

YOC3

TecTupoBaHue, XUMUUECKUIA
JIIMKTAaHT

17

[ToBTOpEHME 1O TEME
«IlepBoHauanbHbIE
XUMUYECKHUE OHSITHUSI

YOC3

[ToBTOpEHUE MPOIIEHHOTO
MaTepuana

Kucaopoa. I'openne. S yacos

18

Kucnopon, ero obrmas
XapaKTePUCTHKA.
Haxoxnenue B npuposae u

YOH3

DopMUPOBAHUE NIOHATHUS METOL,
IMOHMMaHHE 0COOEHHOCTEN
METOJIOB XUMUH B CPABHCHUH C




nonxy4yenue. CBoHCTBa
KHCIJIOpOAa

0OIIeHayYHBIMH.

JI. hopmMupoBaHHE IETOCTHOTO
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HaYKH{, YIUTBHIBAIOICTO
0COOEHHOCTH XUMHU9IECKOTO
3HAHUS .

M. VYMmeHune caMOCTOSTENBHO
OTIPENENATH IS CBOCTO
00y4eHus1, CTaBUTh U
(hopMyIHPOBATH HOBBIC 3371a4YH B
00y4eHUHU U TIO3HABATEILHOM
NIESITeTbHOCTH, Pa3BUBaTh MOTHBEI
1 HHTEPECHI CBOCH
MTO3HABATEIILHON ACATEIEHOCTH.

19

[IpumMeHeHHE KHCIOPOAA.
KpyroBopot kucnopona B
MIPHUPOJIC.

YOH3

[ToHnMaHHe XUMHYECKOTO S3bIKA,
YMEHHE NePEBOIUTh
HHPOPMALINIO U3 OTHOH (PopMEI
MIPEACTABIICHUS B IPYTYIO.
Criocob6HOCTh IpeICKa3hIBATh
OKpacKy MH/IUKaTOPOB B
Pa3IM4HBIX cpelax. Y MeHue
WICHTU(HUIUPOBATH BELIECTBA C
TMOMOIIBIO MTHAUKATOPOB.
M.yMeHHe OnpenensTh HOHATHS,
c03/1aBaTh 00O0OIIEHHS,
YCTaHABIIMBATh aHAJIOTHH,
KJIacCU(UIMPOBATH,
CaMOCTOSATENILHO BEIOUpATh
OCHOBAHUA U KPUTEPHUU IJIA
KHaCCI/I(pI/IKaHI/H/I, yCTaHaBJIMBATh
MIPUYUHHO-CJICACTBECHHBIC CBA3H,
CTPOUTDH JIOTHYECKOE
paccyxaeHue, yMO3aKIIueHne
(MHIYKTUBHOE, NEAYKTUBHOE H
0 aHAJIOTHH) U JeJ1aTh BHIBOJBL;
yYMEHHE OpraHn30BbIBATh
y4e0HOE COTPYJHHYECCTBO H
COBMECTHYIO JICSITENBHOCTD C




YYUTENIEM U CBEPCTHUKAMU;
paboTaTh MHAUBUIYAIBLHO U B
rpyime.

JI.popmMupoBaHHE IIETIOCTHOTO
MHPOBO33PEHHS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHSI
HAYKH;

(hopMupOBaHHE OTBETCTBEHHOTO
OTHOIIICHHS K YUCHHIO,
TOTOBHOCTH M CITOCOOHOCTH K
CaMOPa3BUTHIO U
caM000pa30BaHUI0 HA OCHOBE
MOTHBAIUH K O0YUCHHIO U
MTO3HAHUIO

20 | Opaktudeckas paboTta KomOunmnposannsiii | [ToBTopenue mpoitneHHOTO
Ne3. [Tonyuenue YpPOK MaTtepuaia
KHCJIOPOJA ¥ N3yUCHHUE
€ro CBOMCTB.

21 | O30H. ATOTpOTIHS YOH3 3HaHUE METOJIOB OUYUCTKHU

Kucjaopoaa

BELIECTB. Y MEHUE Pa3AEATh
cMmecu. [IpoBoauTh OUUCTKY
BEIIECTB OTCTauBaHUEM,
(unpTpOBaHUEM, BBHITIAPUBAHUEM.
YMeHue onuchIBaTh CBOMCTBA
BEIIIECTB U CMECEH B X0JIe
JIEMOHCTPALIMOHHOTO U
11a00paTOPHOTO PKCIIEPUMEHTA.
‘YMeHue cpaBHUBATH YUCThIE
BEIIECTBA U CMECH.

M. YMmeHns nenatb BEIBOALI U3
PE3yJbTAaTOB MPOBEACHHBIX
XAMUYECKUX OMBITOB, COCTABIISTE
KJIaCCU(UKAIMOHHBIE CXEMBI,
MPUMEHSITh CUMBOJIUKO-
rpaduuecKue cpeacTsa

HATJISIIHOCTH
JL hopmupoBaHue
KOMMYHHUKATHBHOM

KOMITETEHTHOCTH B OOIIEHUU |
COTPYAHHYECTBE co




CBCPCTHUKAMHM, B3POCIBIMH B
npotecce 00pa3oBaTesbHOM,
y9e0HO-HUCCIIeI0BATEIECKOM,
JIEATEIILHOCTH,

22

BO3£IyX n €ro COCTaB.

YOH3

3HaHUe MOHATHI PacTBOp U
PacTBOPUMOCTb.

M: VYwmenue co3maBars,
MPUMEHSATH U TPe00Pa30BHIBATH
3HaKU U CUMBOJIBI, MOJIENU U
CXEMBbI U1 pECHICHUA yqe6me u
TMO3HAaBAaTCIbHBIX 3a/la4, YMCHHUC
MMPOBOAUTH BBIYHCIICHUS.

JI. QopmMupoBaHHE LEIOCTHOTO
MHPOBO33PEHHS
COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Pa3BUTHSA
HayKH, Pa3BUTHE TTO3HABATECIHHON
AKTHBHOCTH;

Bopopoa 3 yaca

23

Bomopo, ero obimas
XapaKTEepUCTHKA U
HaXO0X/ICHNE B IPUPOJIE U
nostyuenue. CBoMcTBa U
MIPUMEHEHHE BOZOPOIa

YOH3

dopmMupoBaHre YMEHUS
MPOBOJIUTD KCIIEPUMEHT,
OIIPEENATh PAaCTBOPUMOCTD
BEILECTB, MPHOOPETEHNE HABBIKOB
oOpamieHns ¢ 1abopaTOPHEIM
000pyIOBaHUEM.

M: YMmenue nenatbe BBIBOABI U3
MPOBEJICHHBIX XUMUYECKUX
OTIBITOB COCTABJISITh
KJIaCCU(UKAIIMOHHBIE CXEMBI,
MPUMEHSTh CHMBOJIHMKO-
rpaduyecKue CpeacTBa
HAarJIAHOCTH.

JL.

(opmupoBanue
KOMMYHHUKaTHBHOMN
KOMIICTEHTHOCTH B OOILCHHU H
COTPYTHUYIECTBE co




CBCPCTHUKAMHM, B3POCIBIMH B
npotecce 00pa3oBaTeNbHOI,
y9e0HO-HUCCIIeI0BATEIECKOM,
JIEATEIILHOCTH,

24

XUMHUYECKHE CBOMCTBA
BOJIOPOJIa M €T0
npumeHenue. M3yuenne
nabopaTtopHOro omnsita Ne
9. B3aumoneiictBue
BOJIOPOJIa C OKCHIIOM
meau (IT) CuO

KomOuampoBaHHBIN
YPOK

YMeHnue BBIYHUCIIATh
KOHIICHTPAIIHIO PACTBOPOB.
(MaccoByIO OO PacTBOPEHHOTO
BEIIECTBA) [0 Macce
PacTBOPEHHOT'0 BELECTBA U
00BeMy UM Macce

pacTBOpUTEIS.

M.ymeHue COOTHOCUTh CBOU
JIEHCTBUSA C IITAHUPYEMBIMHI
pe3yIbTaTaMu, OCYIECTBIST
KOHTPOJIb CBOCH ICATEIEHOCTH B
mporiecce TOCTHKCHHUS
pe3ynbTaTta, OIpeaesaTh
CcrocoOBl JIEHCTBHIA B paMKax
IPENJIOKEHHBIX YCIOBUN U
TpeboBaHuil, KOPPEKTUPOBATH
CBOM JICHCTBUS B COOTBETCTBUU C
M3MEHSIOIIEHCs cuTyaruei.
JI.popmupoBanue
OTBETCTBEHHOT'O OTHOIICHUS K
y4e0e, TOTOBHOCTH H
CIIOCOOHOCTH 00YYAIOMIUXCSI K
CaMOpPa3BUTHIO U
caM000pa30BaHMIO HA OCHOBE
MOTHUBAINH K O0YICHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY
U TIOCTPOEHUIO JaJIbHENIIEH
HHAUBUAYAIbHOHW TPACKTOPHH
obpazoBaHusl.

25

IIpakTrueckas padbora
No4. Tlonyuenue
BOJIOPOJIa M U3YYCHHE €TO
CBOMCTB.

KomOuumpoBaHHBIN
YPOK

[ToBTOpEHME NPOIIEHHOTO
MaTepuana

Bona. PacTBopsl 7 yacos




26

Bona

YOH3

YMeHHe NpUMEHSTh ra30BbIe
3akoHbl ['eli-Jltoccaka u
ABorajpo, Ipy MPOBEICHUN
XUMHYECKIX pPacueToB. Y MEHHE
OTIpEeNIeNATh COOTHOIIICHHE
00BEMOB Ta30B U UX CMecel B
XUMHYECKHIX PEaKIHsIX, HAXOAUTh
OTHOCHTEJIbHYIO IIJIOTHOCTh I'a30B
0 3HAYCHUSIM UX MOJICKYJISIPHBIX
Macc, pacCUUTHIBATh
OTHOCUTEJIbHBIC MOJICKYJIAPHBIC
MAacChl ra3000pa3HBIX BEIIECTB 10
3HAYEHHIO UX OTHOCUTEIILHOMN
TUTOTHOCTH.

M.VYmenue CaMOCTOSTEIbHO
OTIpeNeNATh enu CBOETO
oOyJeHwus, CTaBUTH u
(hopMynHpOBaTH HOBEIC 33/Ia4H B
o0ydeHNH W  II03HABATEIHHOM
JACATCIbHOCTH, Pa3BUBATH MOTUBBI
u HUHTEPECHI cBoeH
MO3HABAaTEILHOU JIESITEILHOCTH;
yMeHHe CaMOCTOSTENILHO
IJIaHUPOBATh MYTHU HJOCTHKCHUA
TeIeH, B TOM qrcie
aNbTepHATHBHEIE, OCO3HAHHO
BEIOMpATH 3¢ dexTUBHBIE
CrocoOBI  pemIeHusT Y4YeOHBIX W
MMO3HABATENIFHBIX 33/1a4.

JI. opmupoBanue
OTBETCTBCHHOI'O OTHOLICHUS K
yueOe, TOTOBHOCTH U
CIMOCOOHOCTH 00yUaIOUTUXCS K
CaMOPAa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE
MOTHUBAINH K 00YUCHHIO

27

XHUMHYECKUE CBOMCTBA U
MIPUMEHEHUE BOJBI.

YOH3

3HaHHE coCTaBa BO3/1YyXxa,
MOHSATUI « OTHOCUTEIbHAS
IIJIOTHOCTDL I'a30B», « CPCAHSAA
OTHOCUTCJIbHASL MOJICKYJIApHas




Maccay, yMEHUE UCIOIb30BaTh
nH(OpMaLHIO 0 cOCcTaBe BO3AyXa
¥ OTHOCUTEIBHON TNIOTHOCTH
Ta30B JUIA PEIICHHS 32134

M. yMeHHME COOTHOCUTH CBOHU
JEWCTBHA €  IUTAaHUPYEMBIMHU

pe3ynbTaTaMy, OCYIIECTBIISATH
KOHTPOJb CBOEH IESTEeNbHOCTH B
npouecce JIOCTHKEHUS
pesynbTara, oIpenensTh
crocoObl  AEHCTBHM B paMKax
MIPEIJIOKEHHBIX YCIIOBUH U
TpeboBaHui, KOPPEKTUPOBATh

CBOH JIEMCTBHMS B COOTBETCTBUHU C
M3MEHSIOIIEHCS CUTyaluen;

JI. dopmupoBanue OCHOB
9KOJIOTMIECKON KyJIBTYpHI
COOTBETCTBYIOIIEH

COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOTO MBIIIICHUS,

pa3BUTHE OIBITA HKOJIOTMYECKU
OpPHEHTHPOBAHHOH pediekcHBHO-
OLICHOYHOM M IPAKTUYECKOH
JIEATENBHOCTH B JKU3HEHHBIX
CUTYyalHAX.

28

Boga — pactBopuTens.
PactBopsr

YOH3

3HaHUsL 0 KHCIOPOJE KaK O
XUMHYECKOM BJIEMEHTE U IIPOCTOM
BEIIECTBE, O METO/IaX ITOJIY4CHHUS
KHCJIOPOAa B 1a0OpaTOpHH.

M. ymeHHe OpraHu30BbIBATH
y4eOHOE COTPYIHUIECTBO U
COBMECTHYIO JIESITENIbHOCTD C
YUYHUTEIEM U CBEPCTHUKAMH,
pa6OTaTI) WHAWBUIYAJIbHO U B
TpyTIe: HAXOAUTh 00IIee
pelleHue U pa3penarb
KOH()JIMKTHI HA OCHOBE
COTJIaCOBAaHUSI MO3UIMH U y4ETa
MHTEpECcoB; (HopMyInpoBaTh,
apryMeHTHPOBaTh M OTCTauBaTh




CBOE MHEHHE;

JI. JI. dpopmupoBanne
OTBETCTBEHHOT'O OTHOIIECHUS K
yaebe, TOTOBHOCTH U
CrOocOOHOCTH 00YUJAIOMIHUXCSI K
CaMOpa3BUTHUIO
caM000pa30BaHMIO HA OCHOBE
MOTHBAIIMH K O0YUEHHIO U
TIO3HAHHIO

29

MaccoBast 1oag
PacTBOPEHHOTI'O BEILIECTBA.

YOH3

VYmenue HAOII0aTh
NpeBpaIleHHs N3y4aeMBbIX
BEILIECTB, OIMCBHIBATh CBOWCTBA
BEILIECTBA, MIPUMEHSThH
MOJTyYeHHBIE 3HaHUS npu
MIPOBEICHIH XIMHAYIECKOTO
SKCIICPUMEHTA, nproOpeTeHue
OTIbITa HCTIOJIH30BAHUS
pa3IMIHBIX METOAOB H3YYCHUS
BCIIECTB: HAOMIONCHUS 3a WX
MIPEBPAICHUSIMH TIPH TIPOBEICHUN
HECJI0KHBIX XUMHUUYECKHX
9KCIIEPUMEHTOB c
UCIIONIb30BaHUEM J1abOpaTOPHOTO
o6opynoBaHus U IpuOOPOB;

M. ymeHue pemars
HCCIIEIOBATEIBCKIM ITyTEM
MOCTaBJICHHYIO TIpo0IeMy
JI.popmupoBanme
OTBETCTBCHHOTO OTHOIIEHUS K
y4e0e, TOTOBHOCTH H
CIOCOOHOCTH 00Y4YaIOIIMXCs K
CaMOpa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE
MOTHBAIINH K 00YISHHUIO

30

IIpakTudeckas pabora
NoS. IIpuroroBienue
pPacTBOPOB ¢
OTIpeJIeTIEHHON MaccoBOM
JI0JIEW paCTBOPEHHOT'O
BelECTBA.

KomOuHMpOoBaHHBIN
YPOK

[ToBTOpEHUe PO IEHHOTO
Marepuana

31

O00061enne u

YOC3

IToBTopenue mpoiineHHOro




cHCTEeMaTH3alUsl 3HaHUH
o TemaM «Kucmopom»
<«Bomopon», «Bona.
PacTtBOpBI».

Matepuaia

32

[loBTOpEHME O TeMaM
«Kucnopon», «Bomopon»,
«Bona. PactBopsD».

YOC3

[ToBTOpEHME MPOIIEHHOTO
Mmarepuana

KosamnyecTBeHHbIE OTHOIIEHHSI B XUMHUH

33

KonnaectBo BemecTna.
Mous. MossipHas macca.

YOH3

3HaHUE OKCHUIOB, UX
Ki1accuuKanuu 1 GU3MIECKUX
CBOWCTB, YMCHHE OTJINYAThH
OKCH/IBI OT APYTHX
HEOPTaHUYECKUX COETUHEHUN
M. ymMeHue COOTHOCUTH CBOU
JICHCTBUSA C IJIAHUPYCMBIMH
pe3yIbTaTaMu, OCYIIECTBISAT
KOHTPOJIb CBOCH ICATEIEHOCTH B
mporiecce TOCTHKCHUS
pe3ynbTarta, OnpeaesaTh
CcrocoOBI ICHCTBHIA B paMKax
TIPEJIOKEHHBIX YCIOBUH H
TpeboBaHuil, KOPPEKTUPOBATH
CBOM JICUCTBUS B COOTBETCTBUU C
HU3MEHSIOIIENCS CUTyaluel;

JI. popmupoBanue
OTBETCTBCHHOTO OTHOIICHHS K
yueOe, TOTOBHOCTH U
CrIOCOOHOCTH 00YYAIOMIHUXCSI K
CaMOpPAa3BUTHIO U
caM000pa30BaHMIO HA OCHOBE
MOTHUBAINH K 00YUCHHIO

34

Brruucnenus ¢
HCITOJIb30BaHUEM
MOHATHH ""KOJINYECTBO
BemecTra" u "mMoligpHas
macca"

YOH3

3HaHKe MOHITHE «TUIPOKCUIIBDY
KHUCJIOTBl U OCHOBAHUsl, 3HAaHUE
CTPOEHHS ¥ CBOMCTB OCHOBaHUH,
nX KIaccupukanum. Y MeHue
COCTaBJISITh HA3BAHUE OCHOBAHUM.
‘YMeHue uccienosarb CBOCTBa
M3y4aeMbIX BEIIECTB, BHISBIATh
(hm3nveckre CBONCTBA N3ydaeMbIX
BemecTB. PopMUpPOBaHUE YMEHHS




II0JIBb30BaThCA Ta6ﬂHHeI71

PacTBOPUMOCTH.

M.BnageHue OCHOBaMH
CaMOKOHTPOJIA, CaMOOIICHKH,
MIPUHITHS peLieHui u
OCYIIECTBIICHHS OCO3HAHHOTO
BBIOOpA B y4eOHOM u

MO3HABATENILHOM JIESITEIbHOCTH;
JI. popmupoBanue
OTBETCTBCHHOI'O OTHOIIICHUS K
yueOe, TOTOBHOCTH U
CIOCOOHOCTH 00YYaIOIINXCS K
CaMOpPa3BUTHIO U
caM000pa30BaHUIO Ha OCHOBE
MOTHBALUH K 00yYCHHIO

35

3akoH ABorajpo.
MoutsipHbIl 00BEM ra3oB

YOH3

3HAaTh CTPOCHUE (PU3NIECKHE
CBOICTBa M Ha3BaHUs HanOoee
B)XHBIX KUCIIOT, UX
KIraccu(puKaIus

M. ymeHue oOIpeaessaTh MOHSATHS,
c03/1aBaTh 0000IIEHHUS,
yCTaHaBJIMBaTh aHAJIOTUH,
KJacCU(UIMPOBATH,
CaMOCTOSATENILHO BEIOUpATh
OCHOBAHHMS M KPUTEPUH JIJISI
Kiaccu(uKkanun, ycTaHaBINBaTh
MPUYUHHO-CJIC/ICTBEHHBIE CBSI3H,
JIeTIaTh YMO3aKITIOUESHUs 1
BBIBOJIBI.

JI. dpopmupoBanue
KOMMYHHMKaTUBHOM
KOMIIETEHTHOCTH B OOLICHUH U
COTPYHUYECTBE CO
CBEPCTHUKAMHU.

36

OOBEMHBIE OTHOIIEHUS
ra3oB IPU XUMHUYCCKUX
pCaKIHsX.

YOH3

3HaHMS O COJISIX, UX CTPOEHUH,
(bu3mUecKnx CBOMCTBAX

M. ymMeHue co3aBarh, IPUMEHATh
U IpeoOpa30BBIBATh 3HAKH U
CHUMBOJIBI, MOJICITH ¥ CXEMBI IS
pelIeHus y4eOHBIX U




[MO3HABATENbHEIX 3a/1a4, Je/IaTh
BBIBOJIBI M3 PE3YJILTATOB
XUMHYECKHUX OIBITOB. JI.
(hopmupoOBaHHE OTBETCTBEHHOTO
OTHOIIIEHHS K y4eOe, TOTOBHOCTH
U CTIOCOOHOCTH 00YJarOITHXCS K
CaMOpa3BUTHIO U
camM000pa30BaHHI0 HA OCHOBE
MOTHUBAIMH K 00YUCHHIO

Baikne

HIIHe KJIACChI HEOPraHN4e€CKHUX

coequnenuii 10 yacos

37

Oxcuabl

1 YOH3

3HaHMe peakuil OKCHJIOB C
BOJIOM, KUCJIOTHBEIX OKCHJIOB C
OCHOBHBIMH, KUCJIOTHBIX OKCHJIOB
C OCHOBAHHUSMH, OCHOBHBIX
OKCHIOB C KUCJIOTaMH. Y MEHHE
MMcaTh YpaBHEHUS peaKkuit

M. ymenue OpraHU30BBIBATH
yueOHOEe  COTPYAHMYECTBO U
COBMECTHYIO  JIEATEBHOCTh  C
YUHTEJIEeM ¢ CBEPCTHUKAMU;
paboTaTe WHAWBHIAyadbHO H B
rpyIre: HaXOINTh ob1ee
pereHne u paspemarb
KOH(ITUKTHI Ha OCHOBE
COTJIACOBAHUS TO3UIMIA U y4ETa
HHTEPECOB; (bopMyIHPOBATH,
apTyMEHTHPOBaTh W OTCTaUBaTh
CBOE MHEHHE;

JI. popmupoBanue
OTBETCTBEHHOI'O OTHOIIEHHS K
yueOe, TOTOBHOCTH U
CrocoOHOCTH 00yUYaIOMMXCS K
CaMOpPAa3BUTHIO U
camM000pa30BaHHIO HA OCHOBE
MOTHUBAINH K 00yUCHHIO
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I'mapoxcunbr

1 KomOnHMpOBaHHBIH
YPOK

YMEHUE OCO3HAHHO HCIOJIb30BaTh
pcUCeBbIC CpeacTBa B
COOTBETCTBUHN C 3az1aqel71
KOMMYHUKAIUU [Jid BbIPpAXKCHUA
CBOUX YYBCTB, MBICIICH n




MOTPEOHOCTEH; TUIAHUPOBAHUS U
PETYyIALUN CBOEH JeATeNbHOCTH;
BJIa/ICHUE YCTHOW M NHCbMEHHOMN
peubto, MOHOJIOTHYECKON
KOHTEKCTHOU PEUbIo;

JI. bopmupoBanue
OTBETCTBEHHOT'O OTHOIIECHUS K
yuebe, TOTOBHOCTH U
CIOCOOHOCTH 00Y4YaIOMINXCs K
CaMOpPa3BUTHIO U
€aMo00pa30BaHUIO HA OCHOBE
MOTHUBAIHH K 00yUCHHIO

XUMHUYECKHE CBOUCTBA 1 YOH3 3HaHMe peakIuil menovei ¢
OCHOBAHUM KHUCJIOTHBIMH OKCHUAMU,
KHCJIOTaMH, COJIIMU, METOJIOB
MOJTYYCHHS IeIoveH, SHAaHnE
XUMHYECKIX CBOHCTB
HEPaCTBOPHUMBIX, a TAKKe
aM(pOTEPHBIX THAPOKCUIIOB.

M. yMeHHEe CaMOCTOSTEIHHO
OTIPEJICTISATH LIEJIN CBOETO
00y4eHus1, CTaBUTh U
hopmymnupoBaTh 1711 ce0s1 HOBBIE
3aa4yu B yuéoe u
MO3HABAaTEILHOU JIESITEILHOCTH,
pa3BUBaTh MOTHBEI M HHTEPECH
CBOEH M03HaBaTEIbHOU
JIESTeTTbHOCTH

JI. bopmupoBanme
OTBETCTBCHHOTO OTHOIIEHUS K
y4ebe, TOTOBHOCTH H
CrocOoOHOCTH 00yUJaIOMMXCS K
CaMOPa3BUTHIO U
camMo00pa30BaHHIO HA OCHOBE
MOTHBAIIMH K OOYICHHIO U

MO3HAHUIO.
AMdoTepHBIE OKCHIBI U 1 YOH3 3HaHUe peaKkuii CoIeH.
TUIPOKCHUIBI ®opMUpOBaHUE YMEHUI

COCTAaBIISITh YPABHEHUS
XUMHUYECKHUX peakuil. Y MeHue
COCTAaBIISITh TEHETUYECKHUE PSIBI U




3aIUCHIBATh COOTBETCTBYIOIUE
YpaBHEHHUSI peakuit

M.yMeHHEe caMOCTOSTENILHO
TUIAHUPOBATh MYTH OCTHKCHUS
[ese, B TOM YHCIIC
aNbTePHATHBHBIC, OCO3HAHHO
BEIOMpaTh Hamboee

3¢ GEKTUBHBIC CIIOCOOBI PELICHUS
y4eOHBIX U MO3HABATEIBHBIX
3ajad.

JI. bopmupoBanue
OTBETCTBCHHOI'O OTHOIIICHUS K
yueOe, TOTOBHOCTH U
CrocoOHOCTH 00YUYAIOIIHUXCSI K
CaMOpa3BUTHIO U
€aM000pa30BaHUIO HA OCHOBE
MOTHBAIUH K O0YUCHHIO U
MO3HAHHIO.
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KucnoTel. Xummaeckne
CBOMCTBA KHCJIOT

YOH3

YMeHne Ki1accupUIrpoBaTh
H3yJaeMbIe BEIIECTBA, COCTABIATh
(hopMyITBI OKCHIIOB, KUCJIOT,
OCHOBaHUM, COJICH; 3aIMIUChIBATh
YpaBHEHHsI XUMHYECKHUX PEAKIH,
pemaTh 3aaud, yCTaHABINUBATbH
TEHETUYECKYIO CBSI3b MEKIY
KJIacCaM¥ HEOPTaHUIECKUX
BEIIIECTB

M: yMeHHe COOTHOCHTBH CBOH
JIEHCTBUSA C ITAHUPYEMBIMHI
pe3yabTaTaMu, OCYIIECTBISATh
KOHTPOJIb CBOEH JIESITEILHOCTH B
mporiecce TOCTHKESHUS
pe3yibpTaTta, OIpeAeysITh CIIOCOOBI
JIEHCTBUH B paMKax
[IPENJIOKEHHBIX YCIOBUN U
TpeOoBaHMUil, KOPPEKTHPOBATH
CBOM JICHCTBHS B COOTBETCTBHU C
M3MEHSIOIIENCS CUTyaluei;

JI: popmupoBanue
OTBETCTBCHHOT'O OTHOILICHUS K
y4ebe, TOTOBHOCTH H




CIIOCOOHOCTH 00yYalOIUXCA K
CaMOpPa3BUTHIO U
caM000pa30BaHUIO Ha OCHOBE
MOTHUBAINH K O0yICHHIO U
MO3HAHHIO.
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Comn. XUMHUYECKHE
CBOICTBA coJiei

YOC3

YMmenne kiaaccupuImpoBaTh
M3ydaeMblC BEIECTBA, COCTABIST
(hopMyIIBI OKCHIIOB, KHCIIOT,
OCHOBaHHMH, COJIEH; 3aIUChIBATh
YpaBHEHHSI XUMHUYECKHUX PEAKIHH,
peuiath 3aa4k, yCTaHABIMBAThH
TEHETUYECKYIO CBSI3b MEKIY
KJIacCcaMu HEOPraHUYEeCKUX
BEILIECTB

M: yMeHHE COOTHOCHUTH CBOH
JEWCTBHSA C IUTAHUPYEMbIMU
pe3ysbTaTaMHt, OCYIECTBIATh
KOHTPOJIIb CBOCH JIESITEIEHOCTH B
mporecce TOCTHKCHUS
pe3yJsbTarta, ONpeaeysiTh CIOCOOBI
JIEHCTBUH B paMKax
IPENJIOKEHHBIX YCIOBUN U
TpeboBaHuil, KOPPEKTHUPOBATH
CBOM JICHCTBHS B COOTBETCTBHH C
HU3MEHSIOIIENCS CUTyaluel;

JI: popmupoBanme
OTBETCTBEHHOT'O OTHOIICHUS K
yue0e, TOTOBHOCTH H
CrIOoCcOOHOCTH 00YYAIOMIHUXCSI K
CaMOpa3BUTHIO U
caM000pa30BaHMIO HA OCHOBE
MOTHBAIIMH K OOYICHHIO U
MO3HAHHIO.
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[IpaxTrnueckas pabora 6.

Pemenue
SKCIEPUMEHTATBHBIX
3aJ1a49 110 TeMe
"BaxkHeime Ki1acchl
HEOpPraHUYECKUX
coeTMHeHUI"

YOH3

[ToBTOpPEHUE NPOIIEHHOTO
MaTepuana
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O00061enne u

YOC3

IToBTopenue mpoiineHHOro




cucTeMaTHu3alys 3HaHUH
10 TeMaM:
"KonmdecTBeHHEIC
OTHOIIICHHS B XUMHH",
"BaxHEeHIIHne KJ1acchl
HEOPTaHUYECKUX
coeTMHCHUN"

Matepuaia
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IloaroToBKa K

TCCTUPOBAHUIO IO TEMAM:

"Koau4yecTBEHHEIC
OTHOIICHUS B XUMHH",
"Ba)kHeHII1e K1acchl
HEOPTaHUYECKUX
coequHeHuH"

1 KombOuHMpOBaHHEIH
YPOK

IloBTOpEHNE NPOIAEHHOTO
MaTepHasna

46

TectupoBaHue 1o remam:

"KoandyecTBeHHEIS
OTHOILIEHUS B XUMUHU",
"BakHEeHIIIIEe KIIacChl
HEOPTaHMIECKUX
coequHeHUH"

1 YOC3

IToBTOpPEHUE NPONIEHHOTO
MaTepuana

Ilepuoanueckuii 3aK0H U CTPOEHHE

aToMa 7 yacoB
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Knaccugukarms
XMMHUUYECKHX DJIEMEHTOB.

1 YOH3

YMeHue fenatb yMO3aKIOUeHHs
0 XapakTepe U3MEHEHHUs CBOMCTB
XUMHYCCKHUX DJICMEHTOB C
YBEJIMYEHUEM 3apsi/ia aTOMHBIX

anep.
M. YMEHUE OpraHU30BbIBATH

y4eOHOEe  COTPYAHMYECTBO U
COBMECTHYIO  JICATCIBHOCTh  C

yYuuTeiieM MW CBCPCTHHUKAMMU,
pa60TaTb WHAWBUAYAJIbHO HW B

rpyIme: HaXOJUTh obiee
penieHue Ha OCHOBE
COTJIaCOBAaHUA NO3ULMI M yuéra
MHEHU, (dbopMyIHpOBATH,

apryMEHTUPOBATL U OTCTauBaTh
CBOE MHCHHE;

JI. popmupoBanue
OTBETCTBEHHOI'O OTHOILICHUS K
YYEHUIO, TOTOBHOCTU H




CIIOCOOHOCTH K CaMOPa3BUTHUIO U
caM000pa30BaHMIO HA OCHOBE
MOTHUBAINH K O0yICHHIO U
MO3HAHHIO,

JI.BocniutaHue poccuiickon
TPaXIaHCKON WICHTHYHOCTH:
MaTPUOTU3MA, YBAXKCHHS K
OteuecTBy.
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Ilepuoanueckuii 3axoH /JI.
. Menneneena.

YOH3

CTpyKTypUpOBaHUE MaTepuaia o
JKU3HU U AesitenbHocTH ..
Memnneneesa, 00 yTBEpKIeHUU
YYEHHUS O TIEPUOTUIHOCTH.
‘YMeHue onuckIBaTh U
XapaKTepu30BaTh CTPYKTYPY
Tabmue! « [leproamueckas
CHUCTEMa XUMUYECKUX JIEMEHTOB
J.W. MenneneeBa», paznuyatb
TIEPUOIBI, TPYIIIIEL, TIIABHBIC 1
MOOOYHBIE MTOITPYIIITHL.

YMEHHE  OIpPENeNATh IOHSTHU,
co31aBaTh 00001eHu,
yCTaHaBJIUBATh aHaJIOTHUH,
KJacCU(UIMPOBATH,
CaMOCTOSTENIFHO BBIOMpATh
OCHOBAHHUS W KPHUTCPUH IS
KIaccu(UKauy, yCTaHABIUBAThH
MIPUIHHHO-CIICJICTBEHHBIC  CBS3M,
(hopMynHpOBATH BBIBOJEI,
JI.Bocniutanue poccuiickoi
TpaXXTaHCKOW UICHTHYHOCTH:
MaTPUOTU3MA, YBAKEHUS K
OTeuecTBy, MPOIIIOMY U
HACTOSIIEMY
MHOTOHAIIMOHAIBHOTO Hapo1a
Poccuu.
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[lepronnaeckas Tabnmia
XMMHUUYECKHX JJIEMEHTOB

YOH3

YMmenne kiaaccupuImpoBaTh
N3yYeHHBIE XUMHYECKHUE
AIIEMEHTHI U MX COEINHEHHS,
CPaBHUBATh CBOMCTBA BEILECTB,
MpPUHAATEKAIUX K Pa3HBIM
KJIaccaM, XMMHYECKHE HJIEMEHTEI




Pa3HBIX IPYIIIL.
YMeHue xapakTepu3oBaTh X.3. IO
TMOJIOKEHUIO B [cxXos
JI.1.Menneneena.

M. yMeHHe  OpraHU3OBBIBATH
yge0HOe  COTPYAHHYECTBO U
COBMECTHYIO  JEATEIIBHOCTE  C
y4UTEeIeM M CBEPCTHUKAMU;
paboTaTh WHIMBHIYalbHO M B

rpyIime: HaXOJHUTh obmiee
pelieHue Ha OCHOBE
COTJIaCOBAaHUSA NO3UIMI U yudéra
MHEHMUH, (hOpMyIIUPOBATH,

apryMeHTHPOBaTh W OTCTAWBATh
CBOC MHCHHE.

JI. bopmupoBanme
OTBETCTBCHHOTO OTHOIICHUS K
YYEHUIO, TOTOBHOCTH H
COoCOOHOCTH K CaMOPAa3BUTHIO U
€aMo00pa30BaHUIO HA OCHOBE
MOTHBAIIMH K OOYUCHHIO U
MIO3HAHUIO.
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Crtpoenue aToma.

YOH3

IlonrmaHue poau XUMUYECKOU
CBSI3U B 00pa30BaHUU MOJIEKYIT
IIPOCTBIX BEILECTB. Y MEHUE
OIpENENATh BUJ KOBAJIEHTHOU
CBsI3U, 3HAHUE €€ XapaKTEPUCTUK
YMEHHE OCO3HAHHO HCIONb30BaTh
peueBsle cpencTaa B
COOTBETCTBUU c 3amaueit
KOMMYHHUKAIIMA JUIST BBIPA)KEHUS
CBOMX  YyBCTB, MBICIEH U
MOTPEOHOCTEH; TJIAHWPOBAHUS H
PETyISAIuHA CBOCH AEATENbHOCTH;
BJIaJIEHUE YCTHOW M TMHUChMEHHOU

peuslo, MOHOJIOTMYECKON
KOHTEKCTHOMU PeyYblo;

M.ymenue CaMOCTOSTEJIBHO
OIIpEICIIATh Lenu CBOETO

00yueHus, CTaBUTH u




dhopMynupoBath At ceOsi HOBBIC
3a1a9u B yaébe u
MO3HABATENILHON  AEATEIBHOCTH,
pa3BHBaTh MOTHBBI W HHTEPECHI
cBoei [I03HABATEIbHON
JIeSITEIbHOCTH

JI. bopmupoBanue
OTBETCTBCHHOT'O OTHOILICHUS K
YYEHUIO, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOPa3BUTHIO U
€aMo00pa30BaHUIO HA OCHOBE
MOTHBAIMH K O0YUSHHIO U
TIO3HAHHIO.

51

Pacnpenenenue
JNEKTPOHOB MO
JHEPreTUYECKUM
YPOBHSIM.

YOH3

[ToHnmaHue MexaHu3ma
00pa3oBaHNs HOHHOU CBS3H,
YMeHne XapaKTepu30BaTh
HOHHYIO CBSI3b, OTIIMYATH €€ OT
JPYTUX BAAOB XUMHUYECKOU CBS3H.
M.ymenune CaMOCTOSITEITEHO
OTIpeNIeNATh enu CBOETO
o0y4eHus, CTaBUTh u
dhopmymnupoBaTh st ceOsl HOBBIE
3a1a4n B y4ébe u
MO3HABAaTEILHOU  JEATEIbHOCTH,
pa3BUBaTh MOTHUBBI M HHTEPECHI
cBOEH MMO3HABATEIHLHOU
JIESTeTTbHOCTH

JI. bopmupoBanue
OTBETCTBCHHOTO OTHOIIEHUS K
YYEHUIO, TOTOBHOCTH H
CHOCOOHOCTH K CaMOPa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE
MOTHBAIINH K O0OYICHHIO U
MTO3HAHUIO.
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3HaueHune
MIEPUOMYECKOTO 3aKOHA.

YOH3

‘YMeHue onpenensaTh CTeNneHb
OKHCIICHHS, COCTABIIATE (POPMYIIBI
CIIO’KHBIX BEIIECTB IO CTETIEHU
OKHCIICHHS.

M. ymMeHUe COOTHOCUTB CBOU
JIefcTBUS C MIAHUPYEMBIMHU
pe3yabpTaTaMy, OCYLECTBISTh




KOHTPOJIb CBOEH JEATENbHOCTU B
mporecce TOCTHKCHUS
pe3ynbTara, ONpenesITh
CcrocoOBI JIEHCTBHN B paMKax
MPEAT0KEHHBIX YCIOBUI 1
TpeOoBaHMI, KOPPEKTHPOBATH
CBOU JICHCTBHS B COOTBETCTBHH C
W3MEHSIOIIENCS CUTyaluel;

JI. popmupoBanme
OTBETCTBEHHOT'O OTHOIICHUS K
YUYCHUIO, TOTOBHOCTHU U
CHOCOOHOCTH K CaMOPAa3BUTHIO U
€aMo00pa30BaHUIO HA OCHOBE
MOTHBAIIIH K O0YUCHHIO U
MIO3HAHHIO.

53 | O6obmenwe u 1 YOC3 [oBTOpenme mpoiineHHOTO
cHUCTEMaTH3alus 110 TEME MaTepHuaia
«CTpoeHue aToma.
ITepuoguueckuii 3aK0H U
MeproIuIecKast CHCTEMA
XUMHYECKHUX DJIEMEHTOB
J. . Menpgeneena.»
Ctpoenne BeuecTBa. XUMHYECKasl CBA3b 7 YacOB
54 | DraekTpoorpuIarelbHOCTh | 1 YOC3 [ToBTOpEHME NpOIIEHHOTO
XUMHUYCCKHUX DJIEMEHTOB MaTepHuaa
55 | OcHOBHBIE BHIbI 1 YOC3 [oBTOpeHwme mpoiineHHOrO
XUMHUYECKOU CBSI3U MaTepHuaa
56 | CreneHb OKUCIICHUS. 1 YOH3 3HaHus 1 yMeHus 1o Temam 7-10
M: YMEHHUE OIICHUBATh
MPaBUIBHOCTH BBITIOJTHEHHS
y4eOHOW 3a7aun, COOCTBEHHBIC
BO3MOXHOCTH €€ PEIICHNUS;
JL hopmupoBaHue
OTBETCTBEHHOTO OTHOIIEHHS K
YUCHHUIO, TOTOBHOCTH u
CHOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHUIO HA  OCHOBE
MOTUBAIlM K  OOY4YCHHIO U
MMO3HAHUIO.
57 | Pemenue 3anau 1 YOH3 [ToBTOpEHUE MPONHJICHHOTO




MaTtepuaia

58 | Pemenue 3amau 1 YOH3 [ToBTOpEeHUe MIPONHICHHOTO
Marepuana
59 | ObobuieHne U 1 YOC3 IToBTOpeHNE PO IEeHHOTO
CHCTEMAaTH3aIHs [0 TEMe Mmarepuana
«CTpocHHUE BeIeCTBa.
XUMHYECKast CBSI3bY
60 | TectupoBaHme 1O TEMaM 1 YOC3 IToBTOpeHNE PO IEeHHOTO
«CTpoeHue aToma. Mmarepuana
ITepuoguueckuii 3aK0H U
HepHoInuecKas cucTeMa
XUMHUUYECKHX DJIEMEHTOB
J. . MenpneneeBay,
«CTpoeHue BemecTna.
XUMHY€ECKas CBS3bY
Pe3epBHoe Bpems 10 yacoB
61 | O6obmenHwe u 1 YOH3 IToBTOpEeHNE PO IEHHOTO
cuctemaruzanus mno 1 Martepuaia
TIOJTYTOJTUIO
62 | TecrupoBanwme 1o 11 1 YOH3 IToBTOpEHNE IPOHACHHOTO
TIOJTYTOJIUIO Marepuana
63 | O6oOmenue u 1 YOH3 IToBTOpEeHNE PO IEHHOTO
CHCTEMaTH3aLHsI 110 KypCy Marepuaia
8 kiacca
64 | Tectuposanwue o Kypcy 8 | 1 YOH3 [ToBTOpEHUE MIPOMIEHHOT O
Kj1acca Mmarepuaia
65- |IloBTOpeHue MaTepuaia 1o |2 YOC3 [ToBTOpenue NPOWAEHHOTO
70 |kypcy xumuu 8 kiacca MaTepuaia

KaHeHI[apHO-TeMaTI/I‘leCKOC INIAHUPOBAHUEC 9 kJacc

Tun

ypoKa

Ne | Tema ypoxka
n/m

KOJIMYCCTBO
JacoB

[Inanupyemble pe3ynbTaThl
o0yueHus

Jlara
nnas | daxt




Kinaccndukanus xumuueckux peakumii S yacos

Knaccuduranus 1 YOH3 | 3HaTh THIIBI XHMHYECKHX

XUMHUYECKUX peaKkIMil 1 ONpeNeNICHUS.

pea](unf/i’ peaKIII/II/I YmeTb BBITIOJIHATH

COEIMHEHMS, YPaBHEHUS  XHMHYECKHX

pasnoxKeHus, peakuui

3aMelieHns, OOMeHa.

OKHUCIUTEIBHO- 1 YOH3 | U3yuuth MIOHSTHE

BOCCTaHOBUTEJIbHbBIE XMMHUYECKOE  paBHOBECHE.

peaximu BpimonHATe  3agaun U
3agaHust ¢ opmynoii
CKOPOCTH

Tennoele 3¢dextrr | 1 YOH3 | 3Hatb PacTBOPHI u

XUMHYECKUX PacTBOPUTEIIH. yMETh

peaKIHii. OTJINYATh UX

CkopocThb 1 VOH3 | 3Hath OTIpeIeIICHUSI

XUMHYECKUX TCPMHHA «HOH» W HMETh

peaKIuii. HOHATHE 00 IEKTPUIECKHUX
3apsaax.

Oobparumbre peakrmu. | 1 YOH3 | ¢popmupoBanue

[Monsrue 0 MePBOHAYAIIBHBIX

XUMHYECKOM CHCTEMaTH3UPOBAHHBIX

paBHOBECUH NpeNCTaBICHUIA O

BEIIECTBAX, IPEICTaBICHUI
0 3HAYEHUU XUMHUYECKOH
HAYK{ B PEIICHUH
COBPEMEHHBIX
9KOJIOTHUECKUX MPobIeM,
3HaHUE MMPeIMeTa U 3a/1a4
XMMHH, TPABHJI IOBEICHUS
B KaOMHETE, yMEHUE
OTJIIHMYATH TeJa OT BEUICCTB.
M.yMeHHe caMOCTOSITENBHO
ONpENeNATh LEIHU CBOETO

o0y4eHHS, CTaBUTb;
BBIICISATH OOIIUE PU3HAKA
OTIpeIeIEHHOTO Kjacca
TPEIMETOB M SIBJICHH,




HaXOJMTh Pa3JINuus MEXIY
HHUMH.

2)

JI. hbopmupoBanme
OTBETCTBEHHOT'O
OTHOLICHHS K yYCHHUIO,
pa3BUTHE U HABLIKOB
CaMOCTOSITEIILHOM PabOTHI C
y4eOHBIMH TOCOOUSIMH,
JIpYTUMHA
nH(pOpMaMOHHBIMH
pecypcamu

XuMHu4yeckne P€aKIMi B BOJAHBIX pacTBOpax 7 yacoB

CymHocTh  TIpoIecca
ANMEKTPOITUTHICCKOM
JIACCOLIHAIIH

1

YOH3

[Ipuobperenue onpiTa
HCTIONB30BaHUs Pa3THIHBIX
METOA0B I/I3y‘-ICHI/I§I
BEIIECTB, YMCHHE
OOBACHATH 3HAUCHUE
XUMHUYCCKUX TepMI/IHOB

M: noHuMaHue 3HA4YEHUS
TaKHX ITOHSTHH, Kak
TeopHus, SKCIICPUMEHT,
aHaJIn3 u CHHTE3;
IIOHMMaHWE  3HAYUMOCTH
poeCCHOHATBHOM
JESITENLHOCTH XMMUKOB.

J: dbopmupoBanue
yOEKICHHOCTH B
HO3HTHBHOﬁ pOJ'II/I XUMHUHU B
JKH3HHA o01ecTna,
MIOHMMAaHKE OCOOEHHOCTEMH
METOOO0B, HpHMeHHeMBIX B
poeCCHOHATBHOM
JIEATEILHOCTU XUMHUKOB.

Jluccomumanus KHCIIOT,
OCHOBaHHUMH U COJIEH.

YOH3

ORitajicHrE HABBIKAMH
6e3011acHOr0 OOpaIeHNUS C
BEIIECTBAMU,
HCTIONB3yEMBIMU B
TOBCEIHEBHOM JKU3HH,
3HaHKE J1ab0pPaTOPHOTO




000pyI0BaHUS U
XUMHUUYECKOH MOCYbI,
TIpaBUJI TOBEICHUST U
TEXHUKH 0€30I1aCHOCTH B
KaOHMHETE XUMHUH

M: Pa3BuTie HaBHIKOB
caMOOpraHu3aIyy yueOHoH
JEATEILHOCTH, IIOMCKA
CpEIICTB e¢
OCYIIECTBIICHHUS,
MMOHUMAaHKHE 0COOEHHOCTEM
TpyJa mepcoHaia
XUMHYEcKol TabopaTopun
JI. Pa3zButHe ymenui
YOPaBISATH CBOCH
M03HaBaTEILHON
EITENBLHOCTHIO, OLIEHUBATH
CUTYAIIHIO U OTICPATHBHO
MIPUHUMATH PEUICHHE,
HaXO0OUTh aICKBATHBIC
CIIOCOOBI B3aMMOIEHCTBUS
C OJIHOKJIACCHMKAMH BO
BpeMs yueOHOH
JEATEILHOCTH

Cia0ble W CHIIBbHBIE
AIEKTPOJIHTHL
CreneHp

JIACCOLIHAIIAN

YOH3

YMmeHue HaOmoaTh
MPEBPAIICHHS H3Y4IaeMbIX
BEIIIECTB; OITUCHIBATH
CBOMCTBA BEIIECTB B XO/IC
JIEMOHCTPAIMOHHOTO U
mabopaTOPHOTO
9KCIIEPUMEHTA; NPUMEHSTh
TIOJTYYCHHBIC 3HAHUA TIPU
MPOBCACHUN XUMHUYECKOTO
JKCIIEPUMEHTA.

M: HayuuTbcs  pelaTh
HCCIICA0BATECIILCKUM ITYTEM
TIOCTABJICHHYIO TPOOIIEMY;
JI: (opmupoBanue
OTBETCTBEHHOTO
OTHOWmCHHUA K  ydeOe,
TOTOBHOCTH M CIIOCOOHOCTB




K CaMOpa3BUTHIO u
camM000pa30BaHHIO Ha
OCHOBE  MOTHBAaLUH K
Oo0y4eHHI0O W TIO3HAHUIO,
YMEHHE  y4acTBOBaTh B
COBMECTHOM  OOCYXICHUHI
PE3yIbTaTOB OIBITOB.

Peakunu HOHHOT'O
oOMeHa

YOH3

YMmenne HaOIIONaTh
MpEBpaIlieHuss U3y4aeMbIX
BEILIECTB; OIUCHIBATH
CBOMCTBa U3y4aeMBbIX
BEIIIECTB B xoze
XHUMHYCCKOT'O
OKCIICPUMCEHTA, MPUMCHATH
MOJyYEHHbIC 3HAHUS MPU
MPOBEJCHUN XUMHYECKOTO
IKCIIEPUMEHTA.

M: Hay4uThCS pemiath
HCCIIeI0BATEIbCKAM TyTeM
MOCTABICHHYIO MPOOIEMY
JL. (dhopmupoBanue
OTBETCTBCHHOT'O
OTHOLICHUS K YUYC€HUIO,
TOTOBHOCTH n
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
€aM000pa30BaHUI0 Ha
OCHOBE  MOTHBAallUK K
OOyYeHHI0O U MO3HAHHMIO,
yMEHHE y4YacTBOBaTb B
COBMECTHOM  00CYX/IEHHU
Pe3yJIbTaTOB OIBITOB.

10.

I'maponus coneit

YOH3

Ymenne Ha0JII01aTh
MpEBpAICHUA  U3y4acMbIX
BCIICCTB, OIIUChIBATH
CBOICTBa H3y4aeMbIX
BEIIECTB B X0/
XUMHUYCCKOT'O

9KCIICPUMCHTA; NPUMEHSTH
MOJyYCHHBIC 3HAHUS TPH
MPOBEACHUN XUMHYECKOTO




9KCIIEPUMEHTA.
M: HayuuTbcs pemars
HCCIIEIOBATEIbCKAM ITyTEM
MTOCTaBJICHHYIO MPoOIeMy

JL (dopmupoBaHue
OTBETCTBEHHOTO

OTHOICHHS K  Y4YCHHIO,
TOTOBHOCTH u
CIOCOOHOCTH K
CaMOPa3BUTHUIO u
caM000pa30BaHHUIO Ha
OCHOBE MOTHUBaALIUN K

OOy4YCHHI0O ¥ TIO3HAHHUIO,
YMEHHE  y4acTBOBaTh B
COBMECTHOM  OOCYKICHUH
PE3yIBTATOB OMBITOB.

11. | [pakTtrdeckas pabora YOH3 | [ToBTOpeHWe MPOWICHHOTO
2. Pewenune Marepuaia
9KCTIEPUMEHTAIBHBIX
3ajad 1o TeMe
"CBolicTBa KUCIIOT,

OCHOBAaHUH U COJEH
KaK JIEKTPOIUTOB"

12. | O6ob6ueHue U YOC3 | [ToBTOpeHHE MPOWUICHHOTO
cUCTeMaTH3aLusl Mmarepuana
3HAHUH 110 TEMaM:

«XUMHYECKHE
pEaKIuK B BOAHBIX
pacTBopax»,
«Knmaccupukarus
XUMHUYECKHX
peakuu»
I'anorens 5 yacos

13 | Xapakrepucruka YOH3 | Ymenue HaOmonaTh
raJoreHoB. NpeBpallieHuss U3y4aeMbIX

BEILIECTB; OIUCHIBATH
CBOICTBa H3y4aeMbIX
BEIIIECTB B xoze
XHMHUUYECKOTO

OKCIICPUMEHTA, TPUMCHATH
NOJIYUYCHHBIC 3HaHUA IIpU




MIPOBEJCHUN XUMHYECKOTO
9KCTIEPUMEHTA.

M: HayuuTbcA pemars
HCCIIEIOBATEIbCKAM ITyTEM
MTOCTaBJICHHYIO MPOOIeMy

JL (dopmupoBaHue
OTBETCTBEHHOTO

OTHOIICHHUS K  YYCHHUIO,
TOTOBHOCTH u
CIOCOOHOCTH K
CaMOPa3BUTHUIO "
caM000pa30BaHHUIO Ha

OCHOBC MOTHUBalUHU K
06yqu1/Ho H TIO3HAHHIO,
yYMEHUC Y4aCcTBOBATH B
COBMCCTHOM 06CY)K,I[GHI/II/I
PE3YJIbTATOB ONBITOB.

14

Xiop

YOH3

Ymenue HaOmonaTh
MIPEBpAIIEHU H3ydaeMbIX
BEILECTB; OTINCHIBATH
CBOICTBa M3y4aeMbIX
BEIIIECTB B xoze
XUMHUYECKOTO

9KCIEPUMEHTA; NPHUMEHATh
NOJy4YEeHHBIE 3HAHUS TPH
MIPOBEJCHUH XUMHYECKOTO
9KCTIEPUMEHTA.

M: HayuuThCA penath
HCCIIEIOBATEIbCKAM ITyTEM
TIOCTABIICHHYIO POOIEMy

JL. (dopmupoBanue
OTBETCTBCHHOT'O

OTHOILICHUS K YUYCHHUIO,
TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
caM000pa30BaHUIO Ha

OCHOBE  MOTHMBAalUH K
OOy4YeHHI0O W TIO3HAHUIO,
YMEHHE  y4acTBOBaTb B
COBMECTHOM  00CYXK/ICHHU




PE3YJIbTATOB ONBITOB.

15

XopoBoxopo:
[I0JIyYE€HHE U CBOWCTBA

YOH3

Ymenue HAOIIO1aTh
NpEeBpalIeHHsT H3y4aeMbIX
BEILECTB; OINCHIBATh
CBOICTBa M3Yy4aeMbIX
BEILECTB B xoze
XAMHYECKOT0
9KCIIEPUMEHTA; MPUMEHSTb
MOJyYeHHbIE 3HAHUS IpU
MIPOBEJCHUN XUMHYECKOTO
9KCIIEPUMEHTA.

M: Hayuutbcs pemars
HCCIIEI0BATEIbCKUM IyTEM
MOCTABJICHHYIO POOIeMY
JL (dbopmupoBaHue
OTBETCTBEHHOT'O
OTHOLICHHS K  YYCHHIO,
TOTOBHOCTH "
CTIIOCOOHOCTH K
CaMOpPa3BUTHIO "
caM000pa30BaHHUIO Ha
OCHOBE  MOTHBAallUH K
OOy4YCHHI0O ¥ TIO3HAHHUIO,
yMEHHE y4acTBOBaTb B
COBMECTHOM  OOCYXICHUH
pE3yIbTaTOB ONBITOB.

16

ColsgHast KUCI0Ta U e¢
COoJIn

YOH3

Ymenue HaOmonaTh
MIPEBpaIleHUs H3ydaeMbIX
BEILIECTB; OIINCHIBATH
CBOICTBa N3ydaeMbIX
BEIIIECTB B xoze
XHMHUYECKOTO
IKCIIEPUMEHTa; HPUMEHSTh
MOJyYeHHbIE 3HAHUS TpU
MPOBEJCHUN XUMHYECKOTO
JKCIIEPUMEHTA.

M: Hayuutbcs pemars
HCCIIeI0BATEIIbCKUM yTEM
TIOCTABJICHHYIO POOJIEMY
JL. (dopmupoBanue
OTBETCTBEHHOT'O




OTHOIICHMUSA K Y4€HUIO,

TOTOBHOCTH U
CIIOCOOHOCTH K
CaMOpPa3BUTHIO U
camM000pa30BaHHIO Ha

OCHOBE  MOTHBaLUH K
O0y4eHHI0O W TIO3HAHUIO,
yMEHHE y4YacTBOBaTb B
COBMECTHOM  00CYXIECHHU
PE3YJIBTaTOB OIBITOB.

17 | Ilpaktuueckas pabota YOH3 | IloBTOpeHue MNpoiAeHHOIO
3. [Tomyyenue MaTepuaa
COJIIHOM KHCIIOTBI H
H3y4YEeHHE €€ CBOMCTB
Kucaopon u cepa 7 yacos
18 | Xapakrepuctuka YOH3 | Ymenue HaOII0AaTh
KHCJIOPOAA U Cephl MIpeBpaIleHNs] H3ydaeMbIX
BCHICCTB, OIIMCBhIBATH
CBOICTBa M3y4aeMbIX
BEIIIECTB B xoje
XUMHYCCKOTO

IKCIIEPUMEHTA; HPUMEHSThH
MOJyYEHHbIC 3HAHUS TPH
MPOBEJCHUN XUMHYECKOTO
IKCIIEPUMEHTA.

M: Hay4uThCS pemiath
HCCIIeI0BATEIbCKAM TyTeM
MOCTaBJIEHHYIO MPoOIeMy

JL (opmupoBaHue
OTBETCTBCHHOT'O

OTHOILICHUS K YUYCHHUIO,
TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
camM000pa30BaHHIO Ha

OCHOBE  MOTHBAaMM K
O00y4eHHI0O ¥ IIO03HAHMIO,
yMEHHE y4YacTBOBaTb B
COBMECTHOM  00CYXK/IECHUU
PEe3yJIbTaTOB ONBITOB.




19

CsoiicTBa
MPUMEHEHUE CePBI

YOH3

Ymenue HAOIIO1aTh
NpEeBpalICHHsT H3y4aeMbIX
BEILECTB; OINCHIBATh
CBOICTBa M3Yy4aeMbIX
BEILECTB B xoze
XAMHYECKOT0
9KCIIEPUMEHTA; MPUMEHSTb
MOJyYEHHbIE 3HAHUS IIPH
MIPOBEJCHUN XUMHYECKOTO
9KCIIEPUMEHTA.

M: Hayuutbcs pemars
HCCIIEI0BATEIbCKUM IyTEM
MOCTABJICHHYIO POOIeMY
JL (dbopmupoBaHue
OTBETCTBEHHOT'O
OTHOLICHHS K  Y4YCHHIO,
TOTOBHOCTH "
CTIIOCOOHOCTH K
CaMOpPa3BUTHIO "
caM000pa30BaHHUIO Ha
OCHOBE  MOTHBAallUH K
OOy4YeHHI0O ¥ TIO3HAHUIO,
yMEHHE y4acTBOBaTb B
COBMECTHOM  OOCYXICHUH
pE3yIbTaTOB ONBITOB.

20

CepoBoaopoa.
Cynmphunsr

YOH3

Ymenue HaOmonaTh
MIPEBpaIleHUs H3ydaeMbIX
BEILIECTB; OIINCHIBATH
CBOICTBa N3ydaeMbIX
BEIIECTB B xoze
XHMHUYECKOTO
9KCIIEPUMEHTa; HPUMEHSTh
MOJyYeHHbIE 3HAHUS TpU
MPOBEJCHUN XUMHYECKOTO
JKCIIEPUMEHTA.

M: Hayuutbcs pemars
HCCIIeI0BATEIIbCKUM yTEM
TIOCTABJICHHYIO POOJIEMY
JL. (dopmupoBanue
OTBETCTBEHHOTO
OTHOIICHHMS K  YYCHHIO,




TOTOBHOCTH u

CIIOCOOHOCTH K
CaMOpPa3BUTHIO 7
camM000pa30BaHHIO Ha

OCHOBE  MOTHBALUH K
Oo0y4eHHI0O W TIO3HAHUIO,
YMEHHE  y4acTBOBaTh B
COBMECTHOM  00CYXIECHUU
PE3YJIBTATOB OIBITOB.

21

Oxcugsl  cepsl  (IV).
CepHucTast KUCIIOTa

YOH3

Ymenue HaAOIIO1aTh
NpeBpaliCcHusl U3ydacMbIX
BCHICCTB, OIIMCHIBATH
CBOMCTBa U3y4aeMBbIX
BEIIIECTB B xoze
XAMHYECKOTO
9KCIICPUMEHTA; MPUMECHSTh
NOJNyYeHHbIC 3HAHMSA IPU
NPOBEICHUH XUMHYECKOTO
9KCIICPHMEHTA.

M: Hay4uuTBhCS ~ pelIath
UCCIIEZIOBATEILCKUM TTyTEM
MOCTaBJICHHYIO IIpo0IeMy
JL. (dbopmupoBaHue
OTBETCTBCHHOT'O
OTHOLICHUS K YUYC€HHUIO,
TOTOBHOCTH "
CTIIOCOOHOCTH K
CaMOpPa3BUTHIO "
caM0o00pa30BaHHIO Ha
OCHOBE  MOTHBAaLUH K
OOy4eHHI0O W TIO3HAHUIO,
yMEHHE  y4YacTBOBaTb B
COBMECTHOM  OOCYXICHUH
Pe3yJIbTaTOB OIBITOB.

22

Oxcupg  ceper  (VI).
Cepnas kucioTa

YOH3

Ymenne Ha0JII01aTh
MpEBpAICHUA  U3y4acMbIX
BCIICCTB, OIIUChIBATH
CBOICTBa H3y4aeMbIX
BEILIECTB B XoJ1e
XUMHUYECKOTO

IKCIICPUMCHTA; NPUMECHSTh




MOJyYeHHbIE 3HAHUS TpH
MIPOBEJCHUH XUMHYECKOTO
9KCTIEPUMEHTA.

M: HayuuTbcs pemars
HCCIIEIOBATEIbCKAM ITyTEM
MTOCTaBJICHHYIO MIPoOIeMy

JL (dopmupoBaHue
OTBETCTBCHHOTO

OTHOIICHHUS K  YUYCHHUIO,
TOTOBHOCTH u
CIOCOOHOCTH K
CaMOpa3BUTHIO "
caM000pa30BaHHUIO Ha
OCHOBE  MOTHBAallUK K

06yqu1/Ho U TIIO3HAaHHIO,
yYMEHUC Y4aCcTBOBATH B
COBMCCTHOM 06CY)K,I[GHI/II/I
PE3YJIbTATOB ONBITOB.

23 | IlpakTrueckas paboTa YOH3 | [ToBTOpeHME MPOWICHHOTO
4. Pewenne Marepuaia
JKCIIEPUMEHTAIIBHBIX
3amad 1o Teme
«Kucnopon u cepa»

24 | O0oOimeHne u YOC3 | IloBTOpeHHe MpoiIeHHOTO
cUCTeMaTH3aLusl Mmarepuana
3HAHUW 10 TeMaM:

«["aoreHbI»,
«Kucnopox u cepay
A3ot 1 pocdop 8 yacos

25 | XapakrepucTuka YOH3 | Ymenue HaOmonaTh
azota u  ¢ocdopa. NIPEBpaIIeHUs] N3ydaeMbIX
duznueckue u BEILIECTB; OINCHIBATH
XMMHUUYECKHE CBOHCTBa CBOICTBa N3y4aeMbIX
azora. AMMHUaKx BEIIIECTB B xoze

XMMHUUYECKOTO

OKCIICPUMEHTA, TMNPUMCHATH
TIOJTYYCHHBIEC 3HAaHUA TIIpU
MPOBCACHUN XHWUMHYCCKOTO
IKCIIEPUMEHTA.

M: HayuMThcs  pemartb




HCCIIEIOBATEIbCKAM ITyTEM
MTOCTaBJICHHYIO MPoOIeMy

JL (dopmupoBaHue
OTBETCTBEHHOTO

OTHOIIEHHS K  Y4YCHHIO,
TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOPa3BUTHUIO u
camM000pa30BaHHIO Ha

OCHOBE  MOTHBAaMM K
OOy4YCHHI0O ¥ TIO3HAHHUIO,
yMEHHE y4YacTBOBaTb B
COBMECTHOM  OOCYXICHUH
pe3yIbTaTOB OMBITOB.

26

IMpakTryeckas pabota
5. ITonyuenue
aMMHaKa ¥ H3ydeHHe

€ro CBOICTB

YOH3

Ymenue HaOmonaTh
MIPEBPAIIEHU H3ydaeMbIX
BEILECTB; OTINCHIBATH
CBOICTBa N3y9daeMBbIX
BEIIECTB B xoze
XHMHYECKOTO
9KCIIEPUMEHTa; HPUMEHSTh
HOJIyYeHHBbIE 3HAHUS MpPU
NPOBEACHUH XHUMUYECKOTO
9KCIIEPUMEHTA.

M: HayuuTbcA pemars
HCCIIEIOBATEIbCKAM ITyTEM
TIOCTABIICHHYIO POOIEMy
JL (dbopmupoBaHue
OTBETCTBEHHOTO
OTHOIICHHWS K  YYCHHIO,
TOTOBHOCTH "
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
caM000pa30BaHUIO Ha
OCHOBE  MOTHBallUM K
0oOy4eHHI0O ® TO3HaHUIO,
yMEHHE y4acTBOBaTb B
COBMECTHOM  00CYX/IEHHU
pE3YJIBTaTOB OIBITOB.

27

Conu aMMOHUS

OH3

YMmenune HaOJII0aTh
MPEBpAICHUs]  M3y4aeMbIX




BCIICCTB; OIIMCBIBATh

CBOICTBa M3Yy4aeMbIX
BEIIECTB B xoze
XHMHYECKOTO

9KCIIEPUMEHTA; MTPHUMEHSTh
MOJTyYEHHBIC 3HAHUS TPH
TPOBEICHAM XMMHYECKOTO
IKCIIEPUMEHTA.

M: HayuuThCs ~ peliarhb
UCCIIEI0BATEIBCKAM TyTEM
MTOCTABJICHHYO MPOOIeMY

JL. (dhopmupoBanue
OTBETCTBEHHOIO

OTHOIICHHUS K  YYCHHIO,
TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
€aMo00pa30BaHUI0 Ha

OCHOBE  MOTHBallUl K
OOy4YCHHI0O ¥ TIO3HAHHUIO,
yMEHHE  y4YacTBOBaTb B
COBMECTHOM  OOCYXICHUH
pe3yJIbTaTOB OMBITOB.

28

A30THAas KHCIIOTa

YOH3

Ymenne HaOJIIOaTh
MIPEBPALICHUS  HU3Y4aeMbIX
BEILECTB; OIUCHIBATH
CBOIICTBa H3Y9aeMBIX
BEIIECTB B xoJe
XUMHUYECKOTO

9KCIICPUMEHTA; TPUMEHSTh
MOJydeHHbIE 3HaHUS TIpU
MIPOBEACHUN XHUMHYIECKOTO
9KCIEPUMEHTA.

M: Hayuutbcs pemars
HCCIICIOBATEILCKUM ITyTEM
TIOCTABJICHHYIO TPOOIeMy

JL. (dhopmupoBanme
OTBETCTBCHHOTO

OTHOIICHHUS K  YYCHHUIO,
TOTOBHOCTH u

CII0COOHOCTH K




CaMOpa3BUTHIO u
camM000pa30BaHHIO Ha
OCHOBE  MOTHBAaLUH K
Oo0y4eHHI0O W TIO3HAHUIO,
YMEHHE  y4acTBOBaTh B
COBMECTHOM  OOCYXICHUHI
PE3yIbTaTOB OIBITOB.

29

Coinn
KHUCJIOTBI

a30THOM

YOH3

YMmenne HaOIIONaTh
MpEBpaIlieHuss U3y4aeMbIX
BEILIECTB; OIUCHIBATH
CBOMCTBa U3y4aeMBbIX
BEIIIECTB B xoze
XHUMHYCCKOT'O
OKCIICPUMCEHTA, MPUMCHATH
MOJyYEHHbIC 3HAHUS MPU
MPOBEJCHUN XUMHYECKOTO
IKCIIEPUMEHTA.

M: Hay4uThCS pemiath
HCCIIeI0BATEIbCKAM TyTeM
MOCTABICHHYIO MPOOIEMY
JL. (dhopmupoBanue
OTBETCTBCHHOT'O
OTHOLICHUS K Y4Y€HUIO,
TOTOBHOCTH n
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
€aM000pa30BaHUI0 Ha
OCHOBE  MOTHBallUM K
OOyYeHHI0O U MO3HAHHMIO,
yMEHHE y4YacTBOBaTb B
COBMECTHOM  00CYX/IEHHU
Pe3yJIbTaTOB OIBITOB.

30

dochop

YOH3

Ymenne Ha0JII01aTh
MpEBpAICHUA  U3y4acMbIX
BCIICCTB, OIIUChIBATH
CBOICTBa H3y4aeMbIX
BEIIECTB B X0/
XUMHUYCCKOT'O

9KCIICPUMCHTA; NPUMEHSTH
MOJyYCHHBIC 3HAHUS TIPU
MPOBEACHUN XUMHYECKOTO




9KCIIEPUMEHTA.

M: HayuuTbcs pemars
HCCIIEIOBATEIbCKAM ITyTEM
MTOCTaBJICHHYIO MPoOIeMy

JL (dopmupoBaHue
OTBETCTBEHHOTO

OTHOICHHS K  Y4YCHHIO,
TOTOBHOCTH u
CIOCOOHOCTH K
CaMOPa3BUTHUIO u
caM000pa30BaHHUIO Ha

OCHOBE  MOTHBAallUM K
OOy4YCHHI0O ¥ TIO3HAHHUIO,
YMEHHE  y4acTBOBaTh B
COBMECTHOM  OOCYKICHUH
PE3yIBTATOB OMBITOB.

31

Oxcun  docdopa(V).
®ocdopHas kuciora U
eé conn

YOH3

Ymenne HaOJII01aTh
MpeBpaIleHNs] M3ydaeMbIX
BEIIECTB; OITHCHIBATH
CBOMCTBa HN3yJaeMbIX
BEIIECTB B X0/J1e
XAUMHAYECKOTO

9KCIEPUMEHTA; NPHUMEHATh
MOJy4YEeHHBIE 3HAHUS TPH
HNPOBEIEHIH XHMUYECKOTO
9KCTIEPUMEHTA.

M: HayuuThCA penath
HCCIIEIOBATEIbCKAM ITyTEM
TIOCTABIICHHYIO POOIEMy

JL (dopmupoBaHue
OTBETCTBEHHOTO

OTHOILICHUS K YUYCHHUIO,
TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
caM000pa30BaHUIO Ha

OCHOBC MOTHUBALIUN K
OOy4eHHI0O W TIO3HAHHUIO,
YMEHHE  y4acTBOBaTb B
COBMECTHOM  O0CYX/IEHHU
pE3yIbTaTOB OMBITOB.




32

O060061EeHne u
CHCTEMAaTH3aIsA
3HAHWUH 110 TeMe «A30T

u pochop»

YOC3

[loBTOpenue mpoiineHHOro
Marepuana

Yraepoa u kpemuuii 8 yacon

33

XapaKkTepHucTUKa
yriaepoma M KpeMHUS.
AmnoTponus yriepoja

1

YOH3

YMmenne HaOIIONaTh
MpeBpallieHuss U3y4aeMbIX
BEIIECTB; OIIUCHIBATH
CBOICTBA H3y4aeMbIX
BEIIECTB B xoJe
XUMHUYCCKOT'O
3KCHepI/IMeHTa; HpI/IMeHHTI)
MOJyYEHHbIC 3HAHUS TPU
MPOBEJCHUN XUMHYECKOTO
IKCIIEPUMEHTA.

M: Hay4uThCS pemiath
HCCIIeI0BATEIbCKAM ITyTeM
MOCTABICHHYIO MPOOIEMY
JL. (dhopmupoBanue
OTBCTCTBCHHOI'O
OTHOIIICHUA K y'—IeHI/IIO,
TOTOBHOCTH u
CII0COOHOCTH K
CaMOpa3BUTHIO u
€aM000pa30BaHUI0 Ha
OCHOBE  MOTHBALlMd K
OOyYeHHI0O U MO3HAHHIO,
yMEHHE y4YacTBOBaTb B
COBMECTHOM  00CYXKICHUU
Pe3yJILTATOB OMBITOB.

34

XHAMHYECKUE CBOMCTBA
yriepoaa. AncopOrus

YOH3

VYmenne Ha0JII01aTh
MPEBpAIECHUST  H3yIaeMbIX
BEILIECTB; OIUCKLIBATE
CBOICTBa H3Yy4aeMbIX
BEIIECTB B xoz€e
XUMHAYECKOTO

9KCIICPUMCHTA; MPUMEHSTH
MOJyYCHHBIC 3HAHUS TIPU
MPOBEACHUN XHUMHYECKOTO
9KCIICPUMCHTA.

M: HayuHThCS peuiath




HCCIIEIOBATEIbCKAM ITyTEM
MTOCTaBJICHHYIO MPoOIeMy

JL (dopmupoBaHue
OTBETCTBEHHOTO

OTHOIIEHHS K  Y4YCHHIO,
TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOPa3BUTHUIO u
camM000pa30BaHHIO Ha

OCHOBE  MOTHBAaMM K
OOy4YCHHI0O ¥ TIO3HAHHUIO,
yMEHHE y4YacTBOBaTb B
COBMECTHOM  OOCYXICHUH
pe3yIbTaTOB OMBITOB.

35

Oxkcup yraepona (IT) -
YrapHbIi ra3

YOH3

Ymenue HaOmonaTh
MIPEBPAIIEHU H3ydaeMbIX
BEILECTB; OTINCHIBATH
CBOICTBa N3y9daeMBbIX
BEIIECTB B xoze
XHMHYECKOTO
9KCIIEPUMEHTa; HPUMEHSTh
HOJIyYeHHBbIE 3HAHUS MpPU
NPOBEACHUH XHUMUYECKOTO
9KCIIEPUMEHTA.

M: HayuuTbcA pemars
HCCIIEIOBATEIbCKAM ITyTEM
TIOCTABIICHHYIO POOIEMy
JL (dbopmupoBaHue
OTBETCTBEHHOTO
OTHOIICHHWS K  YYCHHIO,
TOTOBHOCTH "
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
caM000pa30BaHUIO Ha
OCHOBE  MOTHBallUM K
0oOy4eHHI0O ® TO3HaHUIO,
yMEHHE y4acTBOBaTb B
COBMECTHOM  00CYX/IEHHU
pE3YJIBTaTOB OIBITOB.

36

Oxcun yranepona (IVI)
- YIJICKUCIIBII a3

YOH3

YMmenune HaOJII0aTh
MPEBpAICHUs]  M3y4aeMbIX




BEILECTB; OIHCHIBATh
CBOICTBa M3Yy4aeMbIX
BEIIECTB B xoze
XHMHYECKOTO

9KCIIEPUMEHTA; MTPHUMEHSTh
MOJTyYEHHBIC 3HAHUS TPH
TPOBEICHAM XMMHYECKOTO
IKCIIEPUMEHTA.

M: HayuuThCs ~ peliarhb
UCCIIEI0BATEIBCKAM TyTEM
MTOCTABJICHHYO MPOOIeMY

JL. (dhopmupoBanue
OTBETCTBEHHOIO

OTHOIICHHUS K  YYCHHIO,
TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
€aMo00pa30BaHUI0 Ha

OCHOBE  MOTHBallUl K
OOy4YCHHI0O ¥ TIO3HAHHUIO,
yMEHHE  y4YacTBOBaTb B
COBMECTHOM  OOCYXICHUH
pe3yJIbTaTOB OMBITOB.

37 | YrosnpHas Kuciota YOC3 | IloBTOpeHue MPOHUIEHHOTO
e¢ comu. Kpyrosopot Mmarepuana
yriepoja B Ipupoe
38 | IIpakTrueckas pabdora YOH3 | [loBTOpeHWEe MPOWICHHOTO
6. [onyueHue okcua Marepuana
yraepona (IV) u
N3y4YEeHHUE €TO
cBoiicTB. Pacno3nanue
KapOOHaTOB
39 | Kpemuwii. Oxcun YOH3 | YmMmenue HaOJII01aTh
kpemuus (IV) NIPEBPALLEHUST  U3Y4YaeMBbIX
BEILIECTB; OIUCHIBATH
CBOICTBa M3y4aeMbIX
BEIIIECTB B xoJe
XMMHUUYECKOTO

OKCIICPUMEHTA, TMPUMCHATH
NOJIYUYCHHBIC 3HaHUA IpU
NPOBCACHUN XHUMHYCCKOT'O




9KCIIEPUMEHTA.

M: HayuuTbcs pemars
HCCIIEIOBATEIbCKAM ITyTEM
MTOCTaBJICHHYIO MPoOIeMy

JL (dopmupoBaHue
OTBETCTBEHHOTO

OTHOICHHS K  Y4YCHHIO,
TOTOBHOCTH u
CIOCOOHOCTH K
CaMOPa3BUTHUIO u
caM000pa30BaHHUIO Ha

OCHOBE  MOTHBAallUM K
OOy4YCHHI0O ¥ TIO3HAHHUIO,
YMEHHE  y4acTBOBaTh B
COBMECTHOM  OOCYKICHUH
PE3yIBTATOB OMBITOB.

40

KpemaneBas xucmora
n e€ comu. Crekno.
IlemenT

YOH3

Ymenne HaOJII01aTh
MpeBpaIleHNs] M3y9aeMbIX
BEIIECTB; OITHCHIBATH
CBOMCTBa HN3yJaeMbIX
BEIIECTB B X0/J1e
XAUMHAYECKOTO

9KCIEPUMEHTA; NPHUMEHATh
MOJy4YEeHHBIE 3HAHUS TPH
HNPOBEIEHIH XHMUYECKOTO
9KCTIEPUMEHTA.

M: HayuuThCA penath
HCCIIEIOBATEIbCKAM ITyTEM
TIOCTABIICHHYIO POOIEMy

JL (dopmupoBaHue
OTBETCTBEHHOTO

OTHOILICHUS K Y4Y€HUIO,
TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
caM000pa30BaHUIO Ha

OCHOBC MOTHUBALIUN K
OOy4eHHI0O W TIO3HAHHUIO,
YMEHHE  y4acTBOBaTb B
COBMECTHOM  O0CYX/IEHHU
PE3yIbTaTOB OMBITOB.




Metajabl 13 yacoB

41

XapaKkTepHucTUKa
METaIIoB

YOH3

YMmenne HaOIIONaTh
MpeBpaIleHNsT M3y9daeMbIX
BEIIECTB; OTINCHIBATh
CBOICTBa M3Yy4aeMbIX
BEIIECTB B xoJe
XHUMHYCCKOT'O
OKCIICPUMEHTA, TMPUMCHATH
NOJYUYCHHBIC 3HAaHUA IIpU
MNPOBCACHUN XHUMHYCCKOT'O
9KCIIEPUMEHTA.

M: HayuutbcA pemars
HCCIICAOBATCIIBCKUM ITyTEM
MTOCTaBJICHHYIO MPoOIeMy
JL (dbopmupoBaHue
OTBETCTBCHHOTO
OTHOIICHHUS K  YYCHHUIO,
TOTOBHOCTH "
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
caM000pa30BaHHUIO Ha
OCHOBC MOTHUBALIUN K
OOy4YeHHI0O ¥ TIO3HAHHUIO,
YMEHHE y4acTBOBaTh B
COBMECTHOM  OOCYXICHUH
PE3YJIBTaTOB OIBITOB.

42

Haxoxxnenne

METAJUIOB B IIPUPOJC U

0o0IIKe CrocoObI
MOJTyYEHHS

ux

YOH3

YMmenune HaOJII01aTh
MpeBpaIleHUsT  M3ydaeMbIX
BEIIIECTB; OITMCHIBATH
CBOMCTBa H3y4aeMbIX
BELIECTB B xoz€e
XAMHUYECKOTO

IKCIICPUMEHTA; MPHUMEHSTh
MOJIlyYCHHBIC 3HAHUS IPU
MPOBEACHUH XHUMHYECKOTO
JKCIICPUMECHTA.

M: HayuHThCS peuiath




HCCIIEIOBATEIbCKAM ITyTEM
MTOCTaBJICHHYIO MPpoOIeMy

JL (dopmupoBaHue
OTBETCTBEHHOTO

OTHOIIEHHS K  Y4YCHHIO,
TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOPa3BUTHUIO u
camM000pa30BaHHIO Ha

OCHOBE  MOTHBAaMM K
OOy4YCHHI0O ¥ TIO3HAHHUIO,
yMEHHE y4YacTBOBaTb B
COBMECTHOM  OOCYXICHUH
pe3yIbTaTOB OMBITOB.

43

XuMHYECKHE CBOMCTBA
METaIIOB.
DNEKTPOXUMUYECKUN
pan HanpsLKEHUN
METaIIoB

YOH3

Ymenue HaOmonaTh
MIPEBPAIIEHU H3ydaeMbIX
BEILECTB; OTINCHIBATH
CBOICTBa N3y9daeMBbIX
BEIIECTB B xoze
XHMHYECKOTO
9KCIIEPUMEHTa; HPUMEHSTh
HOJIyYeHHBbIE 3HAHUS MpPU
NPOBEACHUH XHUMUYECKOTO
9KCIIEPUMEHTA.

M: HayuuTbcA pemars
HCCIIEIOBATEIbCKAM ITyTEM
TIOCTABIICHHYIO POOIEMy
JL (dbopmupoBaHue
OTBETCTBEHHOTO
OTHOIICHHWS K  YYCHHIO,
TOTOBHOCTH "
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
caM000pa30BaHUIO Ha
OCHOBE  MOTHBallUM K
0oOy4eHHI0O ® TO3HaHUIO,
yMEHHE y4acTBOBaTb B
COBMECTHOM  O0CYXKIE€HHN
pE3YJIBTaTOB OIBITOB.

44

CriaBbl

YOH3

YMmenune HaOJII0aTh
MPEBpAICHUs]  M3y4aeMbIX




BCIICCTB; OIIMCBIBATh

CBOICTBa M3Yy4aeMbIX
BEIIECTB B xoze
XHMHYECKOTO

9KCIIEPUMEHTA; MTPHUMEHSTh
MOJTyYEHHBIC 3HAHUS TPH
TPOBEICHAM XMMHYECKOTO
IKCIIEPUMEHTA.

M: HayuuThCs ~ peliarhb
UCCIIEI0BATEIBCKAM TyTEM
MTOCTABJICHHYO MPOOIeMY

JL. (dhopmupoBanue
OTBETCTBEHHOIO

OTHOIICHHUS K  YYCHHIO,
TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
€aMo00pa30BaHUI0 Ha

OCHOBE  MOTHBallUl K
OOy4YCHHI0O ¥ TIO3HAHHUIO,
yMEHHE  y4YacTBOBaTb B
COBMECTHOM  OOCYXICHUH
pe3yJIbTaTOB OMBITOB.

45

IIleno4yHbIE METAITBI

YOH3

Ymenne HaOJIIOaTh
MIPEBPALICHUS  HU3Y4aeMbIX
BEILECTB; OIUCHIBATH
CBOIICTBa H3Y9aeMBIX
BEIIECTB B xoJe
XUMHUYECKOTO

9KCIICPUMEHTA; TPUMEHSTh
MOJydeHHbIE 3HaHUS TIpU
MIPOBEACHUN XHUMHYIECKOTO
9KCIEPUMEHTA.

M: Hayuutbcs pemars
HCCIICIOBATEILCKUM ITyTEM
TIOCTABJICHHYIO TPOOIeMy

JL. (dhopmupoBanme
OTBETCTBCHHOTO

OTHOIICHHUS K  YYCHHUIO,
TOTOBHOCTH u

CII0COOHOCTH K




CaMOpa3BUTHIO u
camM000pa30BaHHIO Ha
OCHOBE  MOTHBAaLUH K
Oo0y4eHHI0O W TIO3HAHUIO,
YMEHHE  y4acTBOBaTh B
COBMECTHOM  OOCYXICHUHI
PE3yIbTaTOB OMBITOB.

46

Marnutii.
IIlenoyHo3eMenbHEIE
METaJLJIbI

YOC3

[loBTOpEHUE MNPONUIEHHOTO
MaTepuana

47

Baxkneinine
COECIMHEHUS KallbIUA.
JKécTKkoCTh BOABI

YOH3

YMmenue HaO0NaTh
NpeBpaliCcHusl U3y4acMbIX
BCHICCTB, OIIMCHIBATH
CBOMCTBa U3y4aeMBbIX
BEIIIECTB B xoze
XAMHYECKOTO
9KCIICPUMEHTA; MPUMECHSTh
NOJTyYeHHBIC 3HAHUS MPH
NPOBEICHUH XUMHYECKOTO
9KCIICPHMEHTA.

M: Hay4yuTBhCS ~ peliath
UCCIIEZIOBATENILCKUM TTyTEM
MOCTaBJICHHYIO IIpo0IeMy
JL. (dbopmupoBaHue
OTBETCTBCHHOT'O
OTHOLICHUS K YUYC€HHUIO,
TOTOBHOCTH "
CTIIOCOOHOCTH K
CaMOpPa3BUTHIO "
caM0o00pa30BaHUIO Ha
OCHOBE  MOTHMBAalUH K
OOy4eHHI0O W TIO3HAHHUIO,
yMEHHE  y4YacTBOBaTb B
COBMECTHOM  OOCYXICHUH
Pe3yJIbTaTOB OIBITOB.

48

AJTIOMUHAN

YOH3

Ymenne Ha0JII01aTh
MpEBpAICHUA  U3y4YaceMbIX
BCIICCTB, OIIUChIBATH
CBOICTBa M3Yy4aeMbIX
BEILIECTB B XoJ1e
XUMHUYECKOIO




9KCIIEPUMEHTa; NPUMEHSThH
MOJTyYeHHbIE 3HAHUS TIPH
MIPOBEJCHUN XUMHYECKOTO
9KCTIEPUMEHTA.

M: HayuuTbcs pemars
HCCIIEIOBATEIbCKAM ITyTEM
MTOCTaBJICHHYIO MPoOIeMy

JL. (dopmupoBanue
OTBETCTBEHHOTO

OTHOIIEHHWS K  Y4YCHHIO,
TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
caM0o00pa30BaHHIO Ha

OCHOBC MOTHUBallUHU K
06yqu1/I}0 U TIIO3HAaHHIO,
yMEHUC Y4aCcTBOBATH B
COBMCCTHOM 06CY)K,I[GHI/II/I
PE3YJIbTATOB OIIBITOB.

49

Bakueimue
COEIUHEHUS
ATFOMHUHHUS

YOH3

Ymenue HaOmonaTh
NPEBpALlleHU HM3Y9aeMBIX
BEILIECTB; OTIHCHIBATh
CBOICTBa M3y4aeMbIX
BEIIIECTB B xoze
XUMHUYECKOTO

IKCIIEPUMEHTA; HPUMEHSThH
MOJyYeHHbIE 3HAHUS MPU
MPOBEJCHUN XUMHYECKOTO
IKCIIEPUMEHTA.

M: Hay4uThCS pemiathb
HCCIICOBATEIILCKUM ITyTEM
TIOCTABJICHHYIO TPOOIeMy

JL (opmupoBaHue
OTBETCTBCHHOT'O

OTHOILICHUS K YUYCHHUIO,
TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
camM000pa30BaHHIO Ha

OCHOBE  MOTHBallUM K
OOy4YCHHI0O W TIO3HAHWUIO,




YMEHHE y4acTBOBaThb B
COBMECTHOM  OOCYXICHUHN
Pe3yJIbTaTOB OMBITOB.

50

Keneso

YOH3

YMmenne HaOIIONaTh
MpeBpaIleHNsT M3y9daeMbIX
BEIIECTB; OTINCHIBATh
CBOICTBa M3Yy4aeMbIX
BEIIECTB B xoJe
XHMHUUYECKOTO
9KCIIEPUMEHTa; NPUMEHSThH
NOJYUYCHHBIC 3HAaHUA IIpU
MIPOBCACHUN XHUMHYCCKOT'O
9KCIIEPUMEHTA.

M: HayuutbcA pemars
HCCIICAOBATCIIBCKUM ITyTEM
MTOCTaBJICHHYIO MPoOIeMy
JL (dbopmupoBaHue
OTBETCTBCHHOTO
OTHOIICHHUS K  YYCHHIO,
TOTOBHOCTH "
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
caM000pa30BaHHUIO Ha
OCHOBC MOTHBAIIUH K
OOy4YeHHI0O ¥ TIO3HAHHUIO,
YMEHHE y4acTBOBaTh B
COBMECTHOM  OOCYXICHUH
pe3yIBTaTOB OMBITOB.

51

COCI[I/IHGHI/IFI KEJIC3a

YOH3

Ymenue HaOmonaTh
MIPEBpaIleHUs H3ydaeMbIX
BEIIECTB; OINCHIBATH
CBOWCTBa N3y4aeMbIX
BEIIECTB B xoJe
XHUMHUYIECKOTO
9KCIEPUMEHTA; NPHUMEHSTh
MOJTydCHHbIE 3HAHUS TIPU
MIPOBEACHUN XHUMHYIECKOTO
9KCIEPUMEHTA.

M: HayuuThCS pemars
HCCIIeI0BATENLCKUM ITyTEM
IIOCTABJICHHYIO PO0OJIEMy




JL. (dopmupoBanue

OTBETCTBEHHOT'O
OTHOLIEHHS K  Y4YEHHIO,
TOTOBHOCTH 7
CIIOCOOHOCTH K
CaMOpPa3BUTHIO U
camM000pa30BaHHIO Ha
OCHOBE  MOTHBAalMM K

OOy4YCHHI0O ¥ TIO3HAHHUIO,
YMEHHE  y4acTBOBaTh B
COBMECTHOM  OOCYXICHUH
pE3yIbTaTOB OMBITOB.

52 | Ilpaktuueckas pabora | 1 YOH3 | IloBTOpeHue MNpoiAeHHOIO
7. Pemenue Marepuaia
9KCIEPUMCHTAIBHBIX
3a7a4 o TeMe
"MeTtaiisr"

53 | O6006mmenne n|l YOC3 | [ToBTOpeHHe MPOWICHHOTO
CHCTEMAaTH3aLUs MaTepuana
3HAHUH 10 TeMaM:

«Yrnepon u

KPEMHUI,

«MeTtanms»

IlepBoHayabHBIE NPEICTABIEHNS 00 OpranuyecKux Bemecrax 10 yacon

54 | Opranmueckas xumust | 1 YOH3 | Ymenue HaOIIO0aTh

MpeBpaIleHusT M3y9aeMbIX
BEIIIECTB; OIIUCKHIBATH
CBOMCTBa H3y4aeMbIX
BEIIECTB B xoj1e
XUMHYECKOTO

9KCIIEPUMEHTA; HPUMEHSTh
MOJyYeHHbIE 3HAHUS TpU
MPOBEJCHUN XUMHYECKOTO
JKCIIEPUMEHTA.

M: HayuuThcs ~ pemiatb
HCCIIEIOBATEIbCKAM ITyTEM
TIOCTABJICHHYIO POOJIEMY
JL. (dopmupoBanue
OTBETCTBEHHOT'O

OTHOIICHMS K Y4YCHUIO,




TOTOBHOCTH u

CIIOCOOHOCTH K
CaMOpPa3BUTHIO 7
camM000pa30BaHHIO Ha

OCHOBE  MOTHBALUH K
O0y4eHHI0O W TIO3HAHUIO,
YMEHHE  y4acTBOBaTh B
COBMECTHOM  00CYXIECHUU
PE3YJIBTATOB OIBITOB.

55

IIpenenbusle
(HachIICHHBIE)
YTJIEBOJOPOIBI

YOH3

Ymenue HaAOIIO1aTh
NpeBpaliCcHusl U3ydacMbIX
BCHICCTB, OIIMCHIBATH
CBOMCTBa H3y4aeMBbIX
BEIIIECTB B xoze
XAMHYECKOTO
9KCIICPUMEHTA; MPUMECHSTh
MOJTyYeHHBIC 3HAHUS MPH
NPOBEICHUH XUMHYECKOTO
9KCIICPHMEHTA.

M: Hay4uuTBhCS ~ pelIath
UCCIIEZIOBATEILCKUM TTyTEM
MOCTaBJICHHYIO IIpo0IeMy
JL. (dbopmupoBaHue
OTBETCTBCHHOT'O
OTHOLICHUS K YUYC€HHUIO,
TOTOBHOCTH "
CTIIOCOOHOCTH K
CaMOpPa3BUTHIO "
caM0o00pa30BaHHIO Ha
OCHOBE  MOTHBAaLUH K
OOy4eHHI0O W TIO3HAHHUIO,
yMEHHE  y4YacTBOBaTb B
COBMECTHOM  OOCYXICHUH
Pe3yJIbTaTOB OIBITOB.

56

Hemnpenenbusle
(HeHaCHIIIECHHBIE)
YIJICBOAOPOBI

YOH3

Ymenne Ha0JII01aTh
MpEBpAICHUA  U3y4acMbIX
BCIICCTB, OIIUChIBATH
CBOICTBa H3y4aeMbIX
BEILIECTB B XoJ1e
XUMHUYECKOTO

IKCIICPUMCHTA; NPUMECHSTh




MOJyYeHHbIE 3HAHUS TpH
MIPOBEJCHUH XUMHYECKOTO
9KCTIEPUMEHTA.

M: HayuuTbcs pemars
HCCIIEIOBATEIbCKAM ITyTEM
MTOCTaBJICHHYIO MIPoOIeMy

JL (dopmupoBaHue
OTBETCTBCHHOTO

OTHOIICHHUS K  YUYCHHUIO,
TOTOBHOCTH u
CIOCOOHOCTH K
CaMOpa3BUTHIO "
caM000pa30BaHHUIO Ha

OCHOBC MOTHUBallUNU K
06yqu1/I}0 U TIIO3HAaHHIO,
yYMEHUC Y4aCcTBOBATH B
COBMCCTHOM 06CY)K,I[GHI/II/I
PE3YJIbTATOB ONBITOB.

57

[Honumepst

YOH3

Ymenue HaOmonaTh
MIPEBpAIIEHU  H3ydaeMbIX
BEILIECTB; OIIHCHIBATh
CBOICTBa H3y4aeMbIX
BEIIIECTB B xoze
XUMHYECKOTO

9KCIEPUMEHTA; NPHUMEHATh
MIOJTyYeHHbIE 3HAHUS TpH
MIPOBEJCHUH XUMHYECKOTO
9KCTIEPUMEHTA.

M: HayuuThCA penath
HCCIIEIOBATEIbCKAM ITyTEM
TIOCTABJICHHYIO POOJIEMY

JL (opmupoBaHue
OTBETCTBCHHOT'O

OTHOILICHUS K YUYCHHUIO,
TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOPa3BUTHUIO u
camM000pa30BaHHIO Ha

OCHOBE  MOTHBallUM K
OOy4eHHI0O W TIO3HAHUIO,
yMEHHE y4YacTBOBaTh B




COBMECTHOM  00CYXIECHHU
pe3yIbTaTOB ONBITOB.

58

[IpousBonHsie
YTIIEBOJOPOIOB.
CrupTs

YOH3

YMmenne HaOIIONaTh
MpeBpaIleHNsT M3ydaeMbIX
BEIIECTB; OTINCHIBATh
CBOICTBa M3Yy4aeMbIX
BEIIECTB B xoJe
XAMHYIECKOTO
9KCIIEPUMEHTa; HPUMEHSThH
MOJyYeHHbIE 3HAHUS TpU
MPOBEJCHUN XUMHYECKOTO
9KCIIEPUMEHTA.

M: HayuutbcA pemars
HCCIIEI0BATEIbCKUM IyTEM
MTOCTaBJICHHYIO MpoOIeMy
JL (dbopmupoBaHue
OTBETCTBCHHOTO
OTHOIICHHWS K  YYCHHIO,
TOTOBHOCTH u
CTIIOCOOHOCTH K
CaMOpa3BUTHIO u
caM000pa30BaHHUIO Ha
OCHOBE  MOTHBAallUH K
OOy4YCHHI0O ¥ TIO3HAHHUIO,
yMEHHE  y4YacTBOBaTb B
COBMECTHOM  OOCYXICHUHN
pe3yIBTATOB OMBITOB.

59

KapbonoBsie
KUCTOTHL. CIIOXKHBIE
a¢upsL. XKupsl

YOC3

[ToBTOpEHUE MNPOHIEHHOTO
Marepuaia

60

VrieBonsl

YOC3

IToBTOpeHue mnpoiineHHOro
MaTepuana

61

AMUHOKHCIIOTEI.
Benkn

YOH3

VYmenne HaOJII01aTh
MpeBpaIleHUs]  M3ydaeMbIX
BEILIECTB; OIUCKLIBATE
CBOICTBa H3y4aeMbIX
BEIIECTB B xoz€e
XUMHAYECKOTO

IKCIICPUMEHTA; MPUMEHSTh
MMOJIyYCHHBIC 3HAHUS IMPU
MPOBEACHUN XUMHYECKOTO




9KCIIEPUMEHTA.

M: HayuuTbcs pemars
HCCIIEIOBATEIbCKAM ITyTEM
MTOCTaBJICHHYIO MPoOIeMy

JL (dopmupoBaHue
OTBETCTBEHHOTO

OTHOICHHS K  Y4YCHHIO,
TOTOBHOCTH u
CIOCOOHOCTH K
CaMOPa3BUTHUIO u
caM000pa30BaHHUIO Ha

OCHOBE  MOTHBAallUM K
OOy4YCHHI0O ¥ TIO3HAHHUIO,
YMEHHE  y4acTBOBaTh B
COBMECTHOM  OOCYKICHUH
PE3yIBTATOB OMBITOB.

62

Kak paboratp Hax
MPOEKTOM.
OrnpeneneHue HOHOB

YOH3

Ymenne HaOJII01aTh
MpeBpaIleHNs] M3y9aeMbIX
BEIIECTB; OITHCHIBATH
CBOMCTBa HN3yJaeMbIX
BEIIECTB B X0/J1e
XAUMHAYECKOTO

9KCIEPUMEHTA; NPHUMEHATh
MOJy4YEeHHBIE 3HAHUS TPH
HNPOBEIEHIH XHMUYECKOTO
9KCTIEPUMEHTA.

M: HayuuThCA penath
HCCIIEIOBATEIbCKAM ITyTEM
TIOCTABIICHHYIO POOIEMy

JL (dopmupoBaHue
OTBETCTBEHHOTO

OTHOILICHUS K YUYCHHUIO,
TOTOBHOCTH u
CIIOCOOHOCTH K
CaMOpa3BUTHIO u
caM000pa30BaHUIO Ha

OCHOBC MOTHUBALIUN K
OOy4eHHI0O W TIO3HAHHIO,
YMEHHE  y4acTBOBaTb B
COBMECTHOM  O0CYX/IEHHU
pE3yIbTaTOB OMBITOB.




63 O0o0mIcH e 1 1 YOC3 | MosTtopeHne
CUCTEMATHU3aAILIUA npoﬁAeHHoro
3HAHMH 10 TeMe: maTepuana

«[epBoHavanbHble
npeacrasaeHunsa ob
OpraHn4eckmnx
BelecTeax»
Pe3epBHOe Bpemsi 5 yacoB
64 | O0oOImeHne ull YOC3 | MosTtopeHne
CcucreMarusanus I'IpOﬁAEHHOFO
3HaHMKA 10 Kypcy 9 maTepuana
KJacc
65 | O0oOImeHne ull YOC3 | MosTtopeHne
CcucreMarusanus I'IpOﬁAEHHOFO
3HaHMHA 1O Kypcy 9 maTepuana
KJIacC
66- | PesepBHOE BpeMs 1 YOC3 | MNosTopeHue
68 NpoAeHHOro

maTepuana







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue»
* Xumus, 9 knacc/ Pymszuruc I'.E., ®enpaman @.I°., AkiimonepHoe o01IeCTBO

«3marensctBo «lIpocBemienre»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






