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MNOACHUTEJIBHASA 3AIINCKA

AnantupoBanHas [Iporpamma 1Mo XMMHM Ha ypOBHE OCHOBHOTO OOIIETO
oOpa30oBaHUs COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOIO OOIIEro oOpa3oBaHuUS,
npencraBieHHbix B ®I'OC OO0, a Takxke Ha OCHOBe (deaepanbHON padoueit
IporpaMmMbl BOCHUTaHUST M C YYETOM KOHUEMIMU MpenofaBaHus Y4yeOHOro
npeaMera « XuMus» B 00pa3oBaTeIbHBIX opranu3aiusax Poccuiickoit deaeparuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CpPEACTBAMU y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTesIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peaMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIYXKUT OCHOBOW [JIi (OPMHPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKHM XUMUH Ha ONpPEeAeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPHUHIIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBINONHSAS (GYHKIUM OOBSICHEHUS M MPOTHO3MPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (DOPMHPOBAHMHM CHUCTEMBI XMMHYECKHX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKUX peaKiuii, B (OPMHUPOBAHUH U PA3BUTUU TO3HABATEIBHBIX YMEHHUHN U
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
3Ha4YeHHE MPUOOPENTU TAKUE 1T, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA CHUCTEMaTHYECKOE MPUOOILECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOLEr0 MHpA, MCIHOJIb3ys 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YYECHHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEJIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIS U HANpaBJIEHHOCTU AajbHEHIIero
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEINIO).

B cootBeTcTBUM ¢ 3akoHOM 00 00pa3oBanuu B Poccuiickoit deaeparum Ne273-
@3, B 00pazoBaTeIbHON OpraHu3aIliy TOJDKHBI CO3/1aBaThCS CTICIUaIbHbIE
oOpaszoBaTeIbHbIE YCIOBHS, COOTBETCTBYIOIINE 0COOBIM 00pa30oBaTEIbHBIM
noTpedHocTam oOyydaromuxcs ¢ OB3 (ct. 79. I1.3 3akona 06 06pa3zoBaHuM B



Poccuiickoit @enepannu Ne273-D3). COBOKYMHOCTh CIEHHATBHBIX

06p&30BaTCJ'II>HBIX YCJIOBI/Iﬁ IMO3BOJIACT PCAJIN30BaATh CANHYIO O6paSOBaT€JII)Hy10 u

COLIMOKYJIBTYPHYIO cpey 00pa3oBaTesibHOM OpraHu3aliii, OCHOBAHHYIO Ha

oOecreyeHnu JOCTYITHOCTH U BapuaTUBHOCTH 0Opa3oBaHust oOyyvaromuxcs ¢ 3I1P.

Jlj1s 3TOTO CHCTEMA CTIeMaIbHBIX 00pa30BaTEIbHBIX YCIOBUN B 00pa30BaTEeNbHOM
OpraHU3alK JOKHA COOTBETCTBOBATH 0OCOOBIM 00pa30BaTEIbHBIM NOTPEOHOCTAM

obOyuaroruxcs ¢ 3[1P moapocTkoBOTO BO3pacTa u o0ecrnednBaTh
g depeHIIMPOBAHHBIN TICHXO0JIOTO-TIeIarOTHUYECKH MOAX0.1 K 00pa30BaHUIO

oOyJarommxcs

s od0yvyarwmmxcesas ¢ 3IIP, ocsamBaromux AOOII 00O, xapakrepHbI
cjeaymomnue cnenupuyeckue oopazoBaresibHble NOTPEOHOCTH:

NOTPEOHOCTh B ajantaiuu U JuddepeHInpoBaHHOM MOAX0JE K OTOOpY
coJlep KaHusl TPOrpPaMMHOTO MaTepuayia y4eOHBIX MPEIMETOB C Y4eTOM
0Cc00BbIX 00pa30BaTEIbHBIX MOTPEOHOCTEN U BO3ZMOXKHOCTEN 00yUarOIINXCS €
3IIP Ha ypoBHE OCHOBHOTO 00111ero 00pa3oBaHMs;

BKIIIOUEHUE KOPPEKIMOHHO-PAa3BUBAIOIIETO KOMIIOHEHTa B  TPOIECC
oOydyeHUs TIpu peanu3aluyd 00pa3oBaTEbHBIX MPOTrpaMM OCHOBHOTO
o01ero oOpa3oBaHus C y4€TOM MPEEMCTBEHHOCTH YPOBHEW HAYalIbHOTO M
OCHOBHOT0 00111ero 00pa3oBaHus;

pa3BUTHE W KOPPEKIUS TPHUEMOB MBICIHUTEIBHON JEATEeIbHOCTH U
JIOTUYECKUX JTEHCTBUN, COCTABIISIONMINX OCHOBY JIOTHUYECKUX MBICIUTEIBHBIX
omnepauuid,  paclIUpEHUEe  METANpeIMETHbIX  CIOCOOOB  Y4eOHO-
MO3HABATEIILHON JEATENBHOCTH, O00ECMeUYnBAIONIMX TPOIECC OCBOCHUS
MPOTrPaAaMMHOTO MaTepHaa;

MPUMEHEHUE CIEeUATBHBIX METOJIOB M TPUEMOB, CPEICTB OOyUYEHHUS C
y4eTOM 0COOeHHOCTel ycBoeHusi oOywarommmcs ¢ 3[IP cuctembl 3HaHUM,
YMEHUH, HaBBIKOB, KOMIICTCHIIMH (MCIOIB30BAHUE «IIOIIATOBOCTH IIPH
NPEAbSIBICHAM  Y4eOHOro  MaTepwayia, TpPH  PEIICHHH  TPAKTUKO-
OpPHMEHTHUPOBAHHBIX 3a7ad4 M JKU3HCHHBIX CHUTYyallMi; TPUMCHCHHE
QITOPUTMOB, JOTIOJHUTEIHHOW BHU3yaJIbHOW TMOMJICPKKU, OMOPHBIX CXEM
Opy  pEIICHUHd Y4YeOHO-TIO3HABATENbHBIX 3ama4 W pabore ¢ ydeOHOU
uHdopmaret; pa3HOCTOPOHHSS TpopaboTka y4yeOHOro wmaTepuarna,
3aKpeIJICHHEe HABBIKOB W KOMIIETCHIIMH NPUMEHUTEIHHO K pPa3InYHBIM
KU3HEHHBIM CHUTYaIUsIM; YBEJIMYCHUE JIOJIM TPAKTHUKO-OPUEHTHUPOBAHHOTO
MaTepuaia, CBI3aHHOTO C )KM3HEHHBIM OTBITOM MOAPOCTKA; pa3HOOOpasue u



BapUATHUBHOCTh MPEABABICHUS U OOBACHEHHA Yy4eOHOTO MaTepuana Mpu
TPYJIHOCTSIX YCBOEHUS U NepepadOTKU HH(OpMAIUU U T.11.);

opraHuzanus  00pa30BaTENLHOIO  IMPOCTPAHCTBa, paboyero  Mecra,
BPEMEHHOM  OpraHu3alii  o0pa3oBaTeIbHOW  CpeAbl C  Y4ETOM
NcUX0(U3NMIECKUX OCOOCHHOCTEH W BO3MOXKHOCTeH oOyuaromierocs ¢ 311P
(MHAMBUlyaTbHOE MPOCKTUPOBAHKME OOpa30BATEIBHON Cpellbl C Y4eTOM
MOBBIIIEHHON MCTOIIAEMOCTH U OBICTPON YTOMIIIEMOCTH B IpoOIlecce
WHTEJUIEKTYaIbHOM  JEATEIbHOCTH, CHW)KEHHOW  pabOTOCIOCOOHOCTH,
CHU)KEHHOM TPOU3BOJIBHOW PETYJAINHU, HEYCTOMYMBOCTU MPOU3BOJIBLHOTO
BHUMAaHMS, CHUXXEHHOTO oObeMa mMaMsITH W TOHWXKEHHOM TOYHOCTH
BOCIIPOU3BECHUSA);

ClelnuagbHas TOMOI, B  Pa3BUTHH  OCO3HAHHOW  CaMOpPETYIALHNU
JESATEIIbBHOCTH U TOBEJCHMS, B OCO3HAHMM BO3HUKAIOLIUX TPYJHOCTEH B
KOMMYHUKATHUBHBIX CUTYaIlUsIX, UCIOJb30BAaHUHU MPUEMOB SMOIIMOHAILHON
CaMOpEryJIllud, B MOOYXIEHHWU 3alpalldBaTh IOMOIIb B3pOCIOTO B
3aTPYAHUTENIBHBIX COLMAIBHBIX CUTYyaIUsX; IICJICHANPABICHHOE Pa3BUTHE
COIIMAJILHOTO B3auMO/IecTBuUs o0yuaromuxcs ¢ 311P;

yueT (PYHKIMOHAIBHOTO COCTOSIHUS IIEHTPAJIbHON HEPBHOW CHUCTEMBI H
HEHPOJIMHAMUKU  TICUXMYECKHX TmporieccoB oOyuatomuxcs ¢ 3[IP
(3aMeyIeHHOTO TemIma repepaboTku MHGOpPMAIMK, TTOHWKEHHOTO OO0IIero
TOHYCa, CKJIOHHOCTH K a((eKTUBHOW Je30praHu3alii JesATeIbHOCTH,
«OPTaHUYECKOW» JCKOHIICHTPAIIMY BHUMAHUS U JP.);

CTUMYJMPOBAaHME K OCO3HAHHUIO U OCMBICICHHUIO, YIOPSAI0YNBAHUIO
yCBaMBaEMbIX Ha YpPOKaxX 3HAHUM W yMEHHH, K MPUMEHEHHUIO YCBOCHHBIX
KOMIIETCHIIUM B TIOBCEIHEBHOW KHU3HU; (DOPMUPOBAHHE YUTATEIHCKON
KYJbTYPHI,

OPUMEHEHHE CIIeNUaIbHOrO TOJAXOJa K OIEHKE 00pa3oBaTEeIbHBIX
JTOCTMDKCHUH (JIMYHOCTHBIX, METANpPEIMETHBIX M TPEAMETHBIX) C YYETOM
NCUXO(PU3NYECKUX  OCOOCHHOCTEH M OCOOBIX  00pa3oBaTENbHBIX
notpebHoctet oOyuaromuxcst ¢ 3I[IP; wucmonb3oBaHuE CHENUATBHOTO
WHCTPYMEHTApHUs OIICHUBAHUS JOCTMIXKEHUW ¥ BBIABJICHUSI TPYIHOCTEH
YCBOEHHUS 00pa30BaTeNIbHOM MPOrpaMMBbl;

dbopMupoOBaHUE COLMATBHO AKTUBHOM MO3UIIMU, UHTEpPECA K COLHMAIbHOMY
MUPY C TMO3UIMA JIMYHOCTHOTO CTAaHOBJIEHUS U NPOodhecCHOHATBLHOTO
CaMOOIIpEIEeIICHHUS;

pa3BUTHE M  pACIIMPEHUE  CPEICTB  KOMMYHMKAIlMM,  HABBIKOB
KOHCTPYKTUBHOTO OOIIEHUS U  COIMAJBHOTO  B3aWMOJAEWUCTBUA  (CO



CBEPCTHUKAMM, C UJIEHAMU CEMBbH, CO B3pPOCIBIMH), MAKCUMAJIBLHOE
pacIHIMpeHre COIMAIbHBIX KOHTAKTOB, MoMoIb obOydatomemycs ¢ 3IIP B
OCO3HAHUM COIMAIBHO MPUEMIIEMOTO U 0JI00pSIEMOro MOBEACHUS, a TaKXKe
HEOOXOJIMMOCTH  M30UPATEIbHOCTU TMPU  YCTAHOBIICEHUU COILMAIbHBIX
KOHTaKTOB (Mpo(UIaKTUKa HEraTUBHOIO BIIMSHHS, MPOTUBOCTOSHUE
BOBJICUYEHUIO B AHTUCOLMAIBHYIO Cpely); NPO(HIAKTHKA aCOUUAIBLHOIO
IIOBEIACHUS.

COJEP)KXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinb XuMHUM B JKM3HU 4Y€JIOBEKA. XHMUSI B CUCTEME HayK.
Tenma u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSTHUE
BemiecTB. [loHsiTHe O MeTojax Mo3HaHUS B XUMHUU. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas ¢Gopmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAsE aTOMHas —Macca.
OTHOcuUTENbHAsT MOJIEKYJIsIpHAas Macca. MaccoBasi 40JI1 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUMU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl W 4YHCIa CTPYKTYPHBIX €AWHUI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Pu3NYeCKUe U XUMHUUYECKHUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKH.
3aK0H COXpAaHEHHs] MacChl BEIIECTB. XUMUYECKHe ypaBHeHUs. Kriaccudukarms
XUMHUYECKUX peaKUi (COeTMHEHNUS, Pa3I0KEeHUsI, 3aMEIICHHs], OOMEHa).

Xumuueckuiui IKcnepumenm:

3HAKOMCTBO C XUMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B JTaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abOpaTOpPHBIM O00OPYAOBAHHEM, U3YUCHHE U OMHCAHUE
bu3MYEeCKuX CBOWCTB O0pas3llOB HEOPTAaHMYECKUX BEIIECTB, HAOI0/IeHNE
dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUINIEHWE W KOHJCHCALMS BOJBI) U XUMHYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOU TTPOBOJIOKH, B3aUMOJICHCTBHE MeNa C KUCIIOTOMN) SBJIICHU, HAOIIOICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasjioKeHue caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
meau (I1) mpu HarpeBaHuu, B3aMMOCHCTBHE kejie3a ¢ pactBopoM cosn meau (11),
U3y4YeHUE CIOCOOOB PA3JEesICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,



BBITIAPUBAHUE, NUCTHILIISAINS, XpoMaTorpadusi, MPOBEACHNUE OYNUCTKUA TTOBAPEHHOM
COJIM, HaONIOAEHWE W  ONUCAaHUE  PE3yJbTaTOB  IPOBENCHHS  OIbITA,
WJUTFOCTPUPYIOLIErO0 3aKOH COXPAaHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYJI
(IrapocTepKHEBBIX ).

Baxkueiiuue npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — 3neMeHT U mpocroe
BemecTBo. HaxoknmeHuwe kucimopoma B TpupoAe, (GU3HUYECKHE W XUMHUYCCKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenne kucimopoaa. CrocoObl
MOJIyYeHHUs] KUclopoda B JabopaTopuud W TPOMBINUIEHHOCTH. Kpyrosopor
KHcIopoja B mpupojae. O30H — auioTporiHas MoAuUKaIus KUCIopoaa.

TennoBoli 3p(}EeKT XUMHYECKOW peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DJHAOTEPMHUYECKHE pEaKUuu. TOIUIMBO: yrojip M METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — asemMeHT M mpoctoe BewectBo. HaxoxkaeHue Bomopona B
npupoje, GuMyecKkue MW XUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
nony4yeHust. KucmoTel u comnu.

Momnsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpEIL
HaceilieHHbIE M HEHACHIIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10 BelecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Ponbe pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopot BOAbI B IPUPOJE.
3arps3HeHne NpupOaHbIX BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus Heopranumdeckux coenuHeHui. Oxcunbl. Kiaccuduxanmys
OKCHUJIOB:  cosieoOpa3yrome  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHnoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHui. PU3NYECKHE M XHMHUYECKHE CBOWCTBA
ocHoBaHuu. [lomyyenne ocHOBaHUM.

Kucnortel. Knaccudukarus kucior. HoMenknatypa kuciaor. dusnyeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Psgan axktuBHocTH MetaiuioB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Comu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmydyenue counen.

['eHeTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COAEPKAaHNs KUCIOPOaa B BO3yX€E, ITOJIy4YECHHUE,
coOupaHue, paclo3HaBaHWE W U3YYEHHE CBOMCTB KHCIOpOJa, HaOII0JeHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U



NpeKpalieHusi TropeHus (moxapa), O3HAKOMJIEHHE C 00pasllaMu OKCHAOB H
ONHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpaHHE, PACIHO3HABAHME U HU3YUYCHHE
CBOMCTB BOJIOpo/ia (TOpPEHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM menu (1)
(BO3MOXXHO HCIOJIb30BaHUE BHUIACOMATEPUAJIOB), HAOIIOJCHHE OOpa3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOCHHOCTEW PACTBOPEHMSI BEIIECTB C
pPa3INYHOM PACTBOPUMOCTBIO, IIPUTOTOBIICHUE PACTBOPOB C  ONPENEIEHHOU
MAaCCOBOM JI0OJIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpueM ©  KaupllueM) (BO3MOXHO HCIIOJB30BaHHUE BHEOMATEpPHAJIOB),
UCCJIEIOBAHUE O0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KHCJIOT C MeETaulaMH, pPEeakUWi HEUTpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajlla JPYTUM U3 PacTBOpa COJU, PEUICHUE
HKCHEPUMEHTAJIbHBIX 33/lad MO0 TeMme «BakHeWllne KiIacchl HEOPraHUYECKHUX
COCIVHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
iemeHToB JI. U. MengeneeBa. CrpoeHue aroMoB. XHUMHYECKasi CBA3b.
OKHCIANTETIbHO-BOCCTAHOBUTE/IbHbIC PEAKINHU

[lepBble TOMBITKM KIACCU(PUKAIMKM XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX JJIEMEHTOB (IEJIOYHbIE M LIEJIOYHO3EMEIbHBIE METaJlIbl,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aMm(pOTEPHBIE OKCHIBI
U TUAPOKCUJIBI.

[Tepunonnueckuii 3akoH. [leppoguueckas cucreMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuomnas u  JiIMHHOMEpUOAHAs  (OPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
n rpynmbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnexkTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOIO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuogunueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTU H3MEHEHUS paJnyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyImnaM U Nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoi CUCTEMBI XUMHUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenngeneeB — yuy€HbIi U
rpakIaHUH.

Xumuyeckass cBA3b. KoBajneHTHass (TOJisipHass W HEMOJISIpHAs)) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.



Crenenb  okucieHHs.  OKHCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEaKIUU.
[Ipouecchl OKMCAEHUS U BOCCTAHOBIIEHUA. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpa3LOB BELIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJAEWUCTBUE
TMAPOKCHJA IMHKA C pacTBOpaMU KHCIOT M IIEJIOYEH, INPOBEIACHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropenue, peakliMy pa3ioKeHUsI, COETUHEHU).

Meswcnpeomemmnuwie céasu

Peanuzanmss MeXIpeAMETHBIX CBS3€M IIPM HM3yYEHWH XMMHMM B 8§ Kiacce
OCYILIECTBIISIETCSl UYEpe3 MCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHATUH, TaK W TOHITHUH, SIBISIOIIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IMKJIA.

OO11ue ecTecTBEHHO--HAayUHbI€ MOHATHS: HAY4YHbIH (akT, TUIOTE3a, TeOpus,
3aKOH, aHallu3, CHUHTE3, Kilaccu(UKalus, MNEepUOJUYHOCTb, HaONIIO/IEHNUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®duznka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
W30TOIIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUECKHE BEIMUYMHBI, €IUHULIBI
WU3MEPEHHUs], KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocepa, ruapochepa, MHHEpadbl, TOPHbIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOILINBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XUMHYECKasi peaKIHsA

[lepnognueckunii 3axoH. [lepuoanueckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, KaIHs, KaJIbLMs M HX
COCIVMHEHUH B COOTBETCTBUM C IIOJOKEHUEM »JJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOEHHEM UX ATOMOB.

CrpoeHue BellecTBa: BHJbI XMMHUYECKOW CBS3U. THUIBI KPUCTAUTMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBa BEIIECTB, OTHOCAILIMXCS K PA3JIUYHBIM KJIaccaM HEOPTraHUYECKUX
COEJIMHEHUI, TeHETUYECKasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUECKUX PEAKIHi MO pa3INYHbIM MpPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIHMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEH OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO



YYACTHIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKHE PEAKIINU, TEPMOXUMHUYECKUE
yYpaBHEHUSL.

[loHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. lloHsTHe 00 0OpaTUMBIX M
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOIE€HHBIX M TeTEPOreHHBIX
peakuusax. Ilonsatue o karanuze. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIUSIOIINE HAa CKOPOCTh XHWMHYECKOW PEAKUUH U MOJIOXKEHUE XHUMHYECKOTrO
pPaBHOBECHS.

OKHUCIUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUU,  AJIEKTPOHHBIM  OasiaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBieHue  ypaBHEHMI
OKHUCJIUTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUIUA C  HCIOJIB30BAHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus dAEKTPONTUTUIECKON TUCCOUUALMHI. DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHUYecKol cBs3u. CteneHs nuccounanuu. CuibHbIE U cIa0ble 3JEKTPOIUTHI.

Peakuiun nonHoro oOMeHa. Y cloBus MPOTEKAHUS peaKuii HOHHOTO OOMEHa,
IOJIHBIE M COKpAIIEHHBIE HMOHHBIE YpaBHEHUs peakuui. CBOMCTBA KHUCIOT,
OCHOBAHMM W cOJell B CBeTE€ MPEACTaBICHUNA 00 AIEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakiiuu Ha HOHBL. [IoHATHE O THIPOIIU3E CONEM.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALNIMYECKUX PEIETOK HEOPraHMYEeCKUX
BEILIECTB — METAUVIOB M HEMETa/UIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x70puaa HaTpusi), UCCIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOW PEeaKIUU
OT BO3ACHCTBUS pAa3IMUHBIX (PAKTOPOB, HCCIENOBAHUE BJIEKTPONPOBOAHOCTH
pacTBOPOB BEILECTB, IPOLECCAa AUCCOLMALMM KHUCJIOT, IIEJIOYed U COJIed
(BO3MOXXKHO  HCHOJB30BAHME  BUJEO MAaTEpPUAIOB), IPOBEJACHHE  OIbITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHHWS  peakuuid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJICIICHHE Ta3a, OOpa30BaHHWE BOABI), OIIBITOB,
WUIFOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX — PEaKLUN
(ropeHue, peaklMyu PasyIoKEeHHs, COCTUMHEHUS), pacllO3HABAHUE HEOPraHMYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUMid Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJIBHBIX 3a]1ay.

Hemeranibl 1 MX cOeAMHEHUSA

OOmast xapakrtepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3MUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOreHOB. XHUMHUYECKME CBOMCTBA Ha MpUMeEpe XJopa
(B3auMOJEICTBHE C METa/llaMH, HEMeTaulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsHast KHUCIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M 4YeJIOBEKAa. BaKHeWIne XJIOpUIbl U KX
Hax0>XJICHUE B MIPUPOJIE.



Oobmas xapakrepuctuka 3meMeHToB VIA-rpymnmbel. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOAa U CEpbl. AJIIOTPOIHBIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3MUECKHE U
XUMHUYecKue cBOMCTBA. OKCUIIBI Cepbl KakK MPEACTaBUTEIN KUCIOTHBIX OKCHUJIOB.
Cepnast kucinoTa, ¢uU3NYECKME H XUMHUYECKHE CBoicTBa (oOmmme Kak
IpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE PpEaKIvu,
JeXalyue B OCHOBE MMPOMBILIUIEHHOTO CHoco0a MOMY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kucnoThl. CoJiv CEpHOI KUCIIOTHI, KAUECTBEHHAs! PEaKIIMs Ha
cynbdar-uon. HaxokneHue cepbl U €€ COCNMHEHHM B MNpuUpoje. XUMHUYECKOE
3arpsi3HCHHE OKPYKAIOIMICH Cpeabl COCMMHCHHUSIMH Cephbl (KHCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTETNEHU OKHUCIIEHUA. A30T, paclpOCTpaHEHUE B MPHUPOJIE,
busznyeckue U XuMu4deckue cBoicTBa. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3NYecKue 1 XUMUICCKAE CBOMCTBA, MOJydeHrne u mpuMeHeHne. Coim aMMOHWS,
X (U3NYECKUE U XUMUYECKHAE CBOMCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ TMOJIydeHHe, (PU3MYECKUEe U XUMHUYECKUE
cBoiicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  Clenu(uyecKue).
Hcmonp3oBaHne HUTPATOB M COJICM aMMOHHSI B KadyeCTBE MHHEPaIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAIOMIeH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE NOXAM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
aloTponHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHUE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, U3MIECKUe U XUMHIECKHUE CBOMCTBA,
nosnyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUH.

Oo6mas xapakrepuctuka 3nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YTJIEPOA,  aJUIOTPOIHBIC
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B MpuUpojae, (U3UYECKHE U XUMHUYECKHE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. Okcuapl yriiepojaa, ux
bu3MYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKHBBIC OpPTaHU3MEI,
MOJlydeHUE W TMPUMEHEHHE. DKOJOTHMYECKHE TPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yraepoga (IV), rumoreza rnoGanbHOTO TOTEIUICHUS KJIMMaTa, MMAPHUKOBBIN
s dekr. YronpHas KUCa0Ta U €€ coM, UX (PU3HUECKHEe U XMMHUYCCKHE CBOMCTBA,
MOJIyYCHUE W TpuUMEHEeHHWe. KadecTBeHHas peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3MCTBE.

[lepBoHa"abHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHUICH, STAHOJI, TJINIEPUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HeDTh),



OPOAYKTHl UX TepepadoTku (OEH3WH), UX POJb B OBITY M HPOMBINIJICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: )KHpax, OeKax, yriieBoJax — U X
poJiMi B JKH3HM YeEJOBEKa. MarepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COCAUHEHHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npuMenenue. CoenuHeHus KpeMHusi B mnpupoje. OOuue mpeacTaBieHUs 00
okcunie kpemaus (IV) u kpemuueBoi kucinore. CUIMKAThl, UX UCIOJIb30BAaHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeline cTpouTenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEeMEeHT, O0eToH, keye300eToH. [Ipobiembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3ll0B HEOPTAHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTpaKalIue (QU3NYECKHUEe W XHMHUYECKHE CBOMCTBA
TaJOT€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BAHHUE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOYIIMBaHUs caxapa Ioj JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cybdar-
MOH W HAOJIOJeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HUECKUMU
cBoiicTBaMM a3oTa, (ochopa W HMX coeaUHEHUH (BO3MOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpPEHUM, MOTyUeHHUE,
cobupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJICHHUE
KAUECTBEHHBIX PEaKUMid Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMpU3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEMCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXXKHO  HCIIOJB30BAHME  BHUIEOMATEPUAIIOB), U3yYEHUE  MOJEIIen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOpPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJyueHHue, coOUpaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEICHHE KAaueCTBEHHbIX PEaKlMil Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3aza4 1o reme «BakHele HeMeTaluIbl ¥ UX COSIUHECHUS.

MeTtasiibl 1 MX COeIUHEHUS

OO01ast XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux nonoxenus B llepmogmyeckon cucreme xumudeckux daemeHTtoB . N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHHe MeTauioB. Meramindeckas CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl



HaIpsOKEHUH MeTaioB. OU3nyeckre U XMMUYECKHE CBOMCTBA MeTaiuioB. O0mue
crocoObl mMoyydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIC
CrocoObl 3almMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[I{erouHble MeTAJUIBL: MMOJNOXKEHUE B Ileprogudeckoil cucrteMe XUMMUYECKUX
sanemeHToB . 1. MenpaeneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TMAPOKCUIBl HaTpuss W Kanus. lIpuMeHeHue IIEeNOYHBIX METAUIOB M HX
COeJIMHEHU.

[Ileno4HO3EMENBHBIE METAJUIBI  MarHMi W KaJbLMI: IOJIOKEHUE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. 1I. MenneneeBa, crpoeHune
UX aTOMOB, HaXxoXJeHue B mpupoze. Gusnueckne 1 XUMUYECKUE CBOMCTBAa MarHus
U KanblMsi. Baxueimme coenuHeHWs Kanblusg (OKCHA, THIPOKCHI, COJIH).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJFOMUHHI: TIOJIOXKEHUE B [lepnoandeckon cucrteMe XMMUYECKUX DJIEMEHTOB
J. . MenneneeBa, cTpoeHHME aToMa, HaxOKICHHE B npupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THAPOKCHUAA
AIFOMUHUS.

Keneszo: nmonmoxenue B [leppuoanyeckor cUCTEeME XUMUYECKHUX AJIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. OKcubl, ruipokcubl U conu xenesa (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE C o00pa3llaMM METa/NIOB M CIJIaBOB, HUX (PUINYECKUMU
CBOMCTBAMH, M3yUYEHHE  PpE3YyJbTaTOB  KOPPO3UUM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KaJIbLIUS W HATpUsl C BOJOM (BO3MOYKHO MCIOJb30BAHUE BHUAECOMATEPUATIOB),
VCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEe3a B KHCIOPOIE
(BO3MOXXKHO ~ HCIOJNB30BAaHHWE  BHUJIEOMATEPUANOB), MPU3HAKOB  MPOTEKAHMS
KAUECTBEHHBIX PEAKIM Ha MOHBI: MarHus, KaJbLMs, aJlOMHUHHUS, [IUHKA, Keye3a
(1) u xene3a (1), menu (11), HaOMrOIEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IUITAMEHUM WOHAMHM HaTpusl, Kalausd MW Kajapluusd (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCHA aTIOMUHUS
Y TUAPOKCHJIA IIMHKA, pEHIEHUE HKCTIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHeiline
METaJUIbl U UX COCAUHEHUS.

XHMUA M OKpY:KaoUias cpeaa

BemecTBa m marepuansl B IOBCEAHEBHOM >XM3HM YeloOBeKa. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUECKUX peakuuil B ObiTy. IlepBas momoins npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.



XHWMHUYECKOE 3arps3HEHUE OKpYyXKarolen cpenbl (MpefenbHas I0oImycThUMast
KOHIIEHTpalus Bemiects, nainee — [1/1K). Ponb xumMuu B pemieHnn 3K0JIOrHYeCKUX
npobJieM.

Xumuueckuii IKCnepuMeHm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mescnpeomemmubnie ceasu

Peanuzanusi MeXINpeAMETHBIX CBSI3eM MpU M3yYeHUU XMMHHM B 9 Kiacce
OCYUIIECTBJISICTCSL 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJISi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUSA: HAy4YHBIM (PakT, rUIoTe3a, 3aKOH,
TEOpusl, aHalu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IaPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duznka: Marepusi, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJ,
W30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsi, MPOBOJHHKH,
HOJyIPOBOJHUKH, AUDJICKTPUKH, (POTOJIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHO€ COCTOSIHME BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKas
peméTka, CIUlaBbl, (PU3NYECKUE BEJIWYUHBI, €AMHUIBI U3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBICE TMOPOJHI,
M0JIE3HBIE UCKOMAEMbI€, TOIIUBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON MH(popMaluen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B IMpOLECCE OTOW Y4YEeOHOM EeATEIbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MIPUPOIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[T03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHIO W TIO3HAHUWIO, JO003HATEIHHOCTHh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JEATEIIbBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJICACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPAECKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl C YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJl 0€30MacHOT0 MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanmpeaMETHBIX pE3yJbTaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJIICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHWE HalJoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W MHTEPNPETUPOBATH HH(OOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAaHUS PA3INYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/JaBaThb BONPOCHl (B XOA€ Juajiora W (WiIM) JTUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJIaTb MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JEATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCAJbHbIE Yy4eOHbIe NeHCTBUA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW LIEJU, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

Ils1anupyembie MeTanpeaMeTHbIE pe3yabTaThl s o0yuyaromuxcs ¢ 311P

OO01menue:



OCO3HAHHO HCIIOJIb30BATh PCYCBBIC CPCACTBA B COOTBCTCTBUU C 3ajauei
KOMMYHHKAIIUNU I BBIPAKCHHA CBOUX YYBCTB, MBICIICH U HOTpC6HOCT€fI;

BbIpa’XaTb CBOIO TOYKY 3pPpCHHA B YCTHBIX W IIMCBbMCHHBIX TCKCTAX B TOM 4YHCJIIC C
HCIIOJIb30BAaHHUECM HH(i)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHLIX T€XHOHOFHﬁ;

BOCIIPUHUMATD U CbOpMy.HI/IpOBaTB CYKACHUA, BBIPAXKATh SMOIUN B COOTBECTCTBHUU C
YCJIOBUAMHA U LCTEIMA 06HIGHI/IH;

pacno3HaBaTh HeBEpOaJIbHBIE CPEACTBA OOIIEHHUS, MPOTHO3UPOBATH BO3MOYKHBIC
KOH(JIMKTHBIC CUTYALINH, CMSITYasi KOH(PJIUKTHI;

C TIOMOIIIBIO MEarora Wik CaMOCTOSITEIbHO COCTABJISITh YCTHBIE U NMHUCbMEHHBIE
TEKCThl C HCIOJIb30BAaHUEM WJUTIOCTPATUBHBIX MAaTEPUATIOB JJI BBICTYIUICHUS
nepes ayIMTOPUEH.

CoBMecTHas 1eITeJILHOCTD (COTPYIHUYECTBO):

OpraHU30BbIBaTh y4E€OHOE COTPYJHUYECTBO M COBMECTHYIO JI€ATEIBHOCTh C
YUUTEJIEM U CBEPCTHHUKAMH; pabOTaTh WHIWBHUIYAJIbHO M B TpYMIE: HAXOJIUTh
oOliee peuieHue W paszpeniaTb KOHQJIMKThI HA OCHOBE COTJIACOBaHUS MO3ULUN U
yueTa UHTEpecoB; (pOpMYIUPOBATH, ApPTYMEHTUPOBATH U OTCTAaUBaTh CBOE MHEHHUE;

BBIITIOJIHATH CBOIO YacCTb pa6OTBI, AOCTUTATh KAUCCTBCHHOI'O pE3ylibTata M
KOOPAMHHUPOBATL CBOU I[GIZCTBH?I C APYI'UMH YICHAMH KOMaH/bI;

OIICHUBATh Kaue€CTBO CBOETO BKJIaja B OOIIUM MPOIYKT;

NpUHUMATh W Pa3AeyisiTh OTBETCTBEHHOCTh M MPOSIBIATH TOTOBHOCTh K
MPEIOCTABICHUIO OTYETA Mepe] IPYIION.

VY oOyuatomuxca ¢ 3P dopmupyroTcs cieayomue BHAbI YHUBEPCATbHBIX
y4€OHBIX PEryJIsITUBHBIX IEUCTBUI:

Camoopranusanus:
CaMOCTOSITEJIbHO COCTABIISATh IUIAH MPEJICTOAIICH IEATEIIbHOCTH U CJIEI0BaTh EMY;
BBISIBIISATH TIPOOJIEMBI JIJIs1 PEIICHUS B )KU3HECHHBIX U YUYEOHBIX CUTYaIIHSIX;

BbIOMpaTh CIOCOO peleHusl yueOHOM 3ajjaui C y4eTOM HMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh MpEIIaraéMble BapUAHTHI
pelIeHn;



CaMOCTOSITEIIHHO (WJIA C TIOMOIIBIO TIeJIaroTa/pOAUTENIsI) OTPENEIIATh eI CBOETO
oOydeHus, CTaBUTb U (QopMyIupoBaTh IJisi ceOsd HOBBIE 3aJayd B ydebe H
MO3HABATEJILHOM JCSTEIIbHOCTH;

CaMOCTOSITENIHO TUIAHUPOBAaTh IyTH JOCTIDKCHUS IeJiel, B TOM 4YHCIE
albTEpPHATUBHBIC, OCO3HAHHO BHIOMpaTh HaubOosiee A(OPEKTUBHBIE CIOCOOBI
pelieHns yueOHBIX U MO3HABATEIBHBIX 3a/1a4.

CaMOKOHTPOJIb (pediekcusi):

BJIAJETh OCHOBAMH CaMOKOHTPOJI, CaMOOLICHKH, TPHUHSTHS pEIIEHUH U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B y4yeOHOW M  IO3HABATEJIbHOM
NEATEIbHOCTH;

OOCHHUBATL  IIPABUJIbBHOCTHL  BBIIIOJIHCHUA y‘l€6H0ﬁ 3aJa4u, COOCTBEHHBIC
BO3MOKHOCTH €C PCIICHUA,

COOTHOCUTH CBOM JIEUCTBHUS C IUIAHUPYEMBIMU pE3yJIbTaTaMH, OCYIIECTBIISITH
KOHTPOJIb CBOEU JIEATEIIBHOCTH B MPOLIECCE TOCTUXKEHUS PE3YIbTaTa, ONPENACIATD
CrocoOBl  JIEWCTBUM B paMKax TMPEMIOKEHHBIX YCIOBUH U TpeOOBaHUIA,
KOPPEKTUPOBATh CBOU JICUCTBUSI B COOTBETCTBUM C U3MEHAIOIIECHCS CUTYallUEH;

AaBaTb aICKBATHYIO OLICHKY CUTYAllMH U IIpCJiarartb IlJIaH €€ U3MCHCHU A,

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MPU PEIICHUH Y4eOHOUH
3a7a4u;

MOHUMATh TIPUYUHBI, MO KOTOPHIM HE OBLI JOCTUTHYT TPeOyeMBbI pe3ysbTaT
JIeATEIIBHOCTH, ONPEACIATh MMO3UTHUBHBIC U3MEHEHUSI M HaIlpaBJICHUs, TpeOyrolre
JaJbHEHUIIICH pabOTHI.

3MOIIHOH3JILHLIﬁ HHTCJJICKT:
pas3jinyaTtb U HA3bIBATh OMOILIUMH, CTAPATHCA YIPABIIATH cOOCTBECHHBIMU OMOIIUAMMU,
AHAJIM3UPOBATH ITPUYNHBI 3MOI.IPII>1;

CTaBUTH CC6$I Ha MCECTO I[perFO 4YCJIOBCKA, IMOHMMATb MOTHBbBI W HaMCPCHMA
JIPyroro;

PEryJiupoBaTh CrocO0 BHIPAKEHUS SMOLIHMA.
IIpunsTHE ceds M APYIrUX:

OCO3HAHHO OTHOCHUTBHCS K APYTOMY YEJIOBEKY, €I0 MHEHUIO;



MPU3HABAaTh CBOE MPABO HA OMIMOKY U TaKOE YKe MPaBO IPYroro;

OCO3HAaBaTh HEBO3MOXHOCTh KOHTPOJIHMPOBATH BCE BOKPYT

CrnenuajbHbie YCJI0BUSI NPOBEICHUS] TEKYLIEr0 KOHTPOJIA YCIIEBAaeMOCTH M
NMPOMeKYTOUHOI arTecTanuu od0yuyarwmuxcs ¢ 3ITP moryr BkJIo4aTh:

ocoOyr0o  QopMy OpraHm3aliii  TEKyIIEro KOHTPOJS  YCIEBAeMOCTH W
MIPOMEKYTOUHON aTTecTanmuu (B MaJloM TpyIIe, WHIUBUIYAIbHYIO) C Y4E€TOM
0COOBIX 00pa3oBaTENBHBIX TMOTPEOHOCTEH W WHIWBHIYAIBHBIX OCOOCHHOCTEH
oOyuaromuxcs ¢ 3I1P;

MPUCYTCTBHE MOTHBAIMOHHOTO 3Tama, CIIOCOOCTBYIOIIETO ICHXOJOTHYECKOMY
HAcCTpOIO Ha paboTy;

OPTraHMU3YIOIIYIO IMOMOMLIb II€Aarora B palioOHaJIN3allu paClpCaCICHNA BPCMCHU,
OTBOAMMOI'O HAa BBITIOJTHCHHUC pa60TBI;

MPEAOCTaBICHNE BO3MOXXHOCTH HCIIOJIB30BAaHHUS CIPaBOYHOM  HMHGBOpPMAIIUH,
pPa3HOro pojAa BHU3YaJbHOM MOAAECPKKH (OMOPHBIE CXEMBI, aJrOPUTMBbI YUEOHBIX
JIEWCTBUM, CMBICIIOBBIE OIMOPHI B BHJE KIIOUEBBIX CJIOB, IUlaHa, 00pasla) npu
CaMOCTOSATEITLHOM TIPUMCHCHHH,

rHOKOCTh TOAX0JIa K BEIOOPY (POpMBI U BHJA TUATHOCTUUECKOTO UHCTPYMEHTAPUS
U KOHTPOJIbHO-U3MEPUTEIBHBIX MaTEPUAJIOB ¢ YYETOM OCOOBIX 00pa30BaTEIbHBIX
NOTPeOHOCTEN U MHAMBUIYATbHBIX BO3MOXHOCTEN oOyuatonierocs ¢ 3I1P;

OOJIBIIIYI0 BapHATHBHOCTH OIICHOYHBIX MPOLEAYP, METOJOB OIICHKHM M COCTaBa
WHCTPYMEHTApUSI OIICHUBAHMS, ITO3BOJISIIONIYI0 OMNPEISIUTh 00pa3oBaTeIbHBIN
pe3ynbpTaT Kaxjaoro odyuatouierocs c 3I1P;

aJanTaliio MHCTPYKIHUU C YU4€TOM OCOOBIX 0Opa3oBaTEIbHBIX MOTPEOHOCTEH M
WHAMBUIYAIBbHBIX TpyAHOcTel oOyuatomuxcs ¢ 3IIP (B wacTtHOCTH, ympolieHue
(GbOpMYIMPOBOK MO TPAMMATHYECKOMY M CEMaHTUYECKOMY O(OPMIICHHIO, 0CO00€e
MOCTPOCHUE UHCTPYKIIUU, OTPAKAIOIIEH ITAITHOCTh BHITIOJHEHUS 3a/1aHUS);

OTCIIeKUBaHUE AeWcTBU oOyuatomerocss ¢ 3[IP mms omeHKM TOHMMAaHHS WM
WHCTPYKITUH U, IPU HEOOXOIUMOCTH, €€ YTOUHCHHE,

YBCIIMYCHUC BPEMCHHU Ha BBIIIOJIHCHHC 3aﬂaHHﬁ;



BO3MOKXHOCTb OpraHM3alu KOPOTKOI'O ICPCphiBa IIPU HAPACTAHUN B ITOBCACHUUN
MOoAPOCTKAa HpOHBHGHI/Iﬁ YTOMIJICHHA, UCTOLICHU,

UCKJIIOYEHUE CHUTyallui, MNPUBOJAIIUX K SMOLUMUOHAIBHOMY TpPaBMHUPOBAHUIO
oOy4aronierocs (B 4aCTHOCTH, HETaTUBHBIX PEAKIIMNA CO CTOPOHBI MEJarora).

CobmroieHre BBIIETIEPEYNCIICHHBIX YCIOBUN TPOBEIACHUS TEKYIIETO KOHTPOJIS
YCIIEBAEMOCTHU M MPOMEKYTOUHOM aTTECTAIIMU MO3BOJISET UCKIIOYUTh HEraTUBHOE
BIIUSIHUE CTOPOHHUX (DAKTOPOB HA MPOAYKTUBHOCTH BBITIOJHEHHUS 00YUYaOIIUMCS C
3I1P TecTOBBIX 3aJaHUN W BBIIBUTh OOBEKTUBHBIA YPOBEHb YCBOEHHUS y4€OHOTO
Marepuara.

Tak, ¢ TOYKH 3pEHUSI CHCTEMHO-JEITEILHOCTHOTO MOJX0Jila COBPEMEHHBIH YpPOK
MIPEACTABIIACTCS CICAYIOIIMM 00pa3oMm.

DTamnsl YpPOKa BI/II[BI ACATCIBHOCTHU

Tema ypoka VYyurtens moABOAUT 00yYaIOMIUXCS K CAMOCTOSATEIBHON
(hOopMYyIIMPOBKE TEMBI

Henu u 3agaun OOyuaroiyecss ONPENENSIOT TpaHUIbl 3HAHUS U
HE3HAaHWs ©U caMH (MM C TOMOIIBIO YYUTENs)
HaMEYaroT LU U 33J1a4n

HJ'IaHI/IpOBaHI/Ie Yuutens MNOMOTaeT CaMOCTOSTEIIbHO IJIAaHUPOBATH
ACATCIBHOCTD

HpaKTI/I‘—IeCKaH OCYHIGCTBJ'IGHI/IC ACATCIIbBHOCTU 110 HAMCYCHHOMY

ACATCIBbHOCTD IJIaHy MHIAWBUAYAJIBHO, rpynnoﬁ WM BCEM KJIaCCOM

(yuuTesnb KOHCYJIbTUPYET)

KoHntpoib OOyuaromuecs KOHTPOJUPYIOT C MTOMOILBIO
CaMOKOHTPOJIS, B3aMMOKOHTPOJISI (yuuTenb
KOHCYJIbTUPYET)

Koppexkuus OO6yuaroniuecss  QOpMyIUPYIOT — 3aTPyJAHEHUS U

BBITIOJIHSIOT KOPPEKIHIO (YUUTENh KOHCYJIBTUPYET)

OrieHuBanue Oo6yuaronuecs OLICHUBAIOT: CaMOOIICHKA,
B3aMMOOIIEHKA (YYUTENb KOHCYJIbTUPYET)




Uror ypoka Pednexcus oOygarommxcst

JlomarnHee 3aiaHue OOyuaronuecss CaMOCTOATENIBHO (WM C TOMOIIBIO
YUUTENs) BBIOMPAIOT 3aJaHUe W3 TMPEJIOKCHHBIX
yUUTEIeM WJIA TPUBHOCAT B €IUHOC 3aJaHHC
TBOPUYECKOE HAYAIIO

Paziumuarorcs ABa Tumna 3ajJaHui, CBA3aHHbIX ¢ Y'Y /1!

e 3ajaHMs, IMO3BOJIOIIME B  paMKax 00pa3oBaTeIbHOTO  Ipoliecca
chopmupoBath YY/I;

® 33JIaHMs, IO3BOJIAIONINE JIMATHOCTHPOBATH YPOBEHb C(HOPMHPOBAHHOCTH
YVI.

B nepBom ciiydae 3amaHue MOKET OBbITh HAIpaBJIEHO Ha (POPMUPOBAHUE LEION
TPYIIIbI CBA3aHHBIX JAPYT C APYTOM YHUBEPCAIbHBIX yUeOHBIX qeicTBU. JleiicTBUsA
MOTYT OTHOCHUTBCSI KaK K OJHOW KaTeropuu (HarpuMep, PEeryJsITUBHBIE), TAK U K
pa3HbIM (HampuMmep, KOMMYHUKATHBHBIE U PETYJISTUBHBIE, MO3HABATEIbHbIE H
PETYJISTUBHBIE).

Bo BTOpoM cilydae 3agaHMe MOKET OBITh CKOHCTPYMPOBAHO TakuUM 00pasoM,
YTOOBI MPOSIBIATH CIMOCOOHOCTH oOywatomierocst ¢ 3IIP mpumensTs Kakoe-To
KOHKPETHOE YHHUBEpCalbHOE y4eOHOe JIelCTBHE.

Ha ypoBHe oCHOBHOro 0011ero oOpa3oBaHUsi BO3MOXKHO HCIIOJL30BaTh B TOM
YHCJIE CIAEAYIONINE TUTIBI 3a]JaHUM:

1. 3apanus, popmupyromue no3HaBatenbHbie YY1

IIPOEKTHI HA BHICTPAMBAHUE CTPATETMHU NIOMCKA PELICHUS 3a1a4;
3a/1a4M HA CEpUALINIO, CPABHEHUE, OLICHUBAHUE;

IIPOBEJEHNE DMIIMPUUECKOTO UCCIIEIOBAHMS;

IIPOBEJEHNE TEOPETUYECKOTO UCCIIENOBAHNS;

CMBICJIOBOE YTEHHUE.

2. 3ananus, GopMHUPYIOIIME KOMMYHHKAaTUBHBIE Y Y 1:

Ha Y4CT MMO3HULHUHU IMApTHEPA,



Ha OPTaHU3ALMIO U OCYLIECTBICHUE COTPYAHUYECTBA;

Ha Tiepenavy nHGOpMaIud U 0TOOPaKEHHUE MPEAMETHOTO COICPIKAHMSI;
TPEHUHTY KOMMYHHUKAaTUBHBIX HABBIKOB.

3. 3apanus, popmupyronue peryisituBasie YY1

Ha [JIAHUPOBAHHE;

Ha OPUEHTUPOBKY B CUTYaIINH;

Ha MPOTHO3UPOBAHHUE;

Ha LeJICTIOIaraHue;

Ha NPUHSATHUE PELICHUS;

Ha CAMOKOHTPOJIb.

dopmupoBanuto peryiasaTuBHbIX Y'Y [y obyuaromuxcs ¢ 3IIP ciocobcTByeT
TaK)Ke UCI0Ih30BaHNE B YY€OHOM ITPOIIECCE CUCTEMbl TAKUX WHANBHUYaTbHBIX
WJIM TPYTINOBBIX YUEOHBIX 3aJaHUM, KOTOpPBIE HAlIEeTsAt0T o0yyatouxcs ¢ 3[1P
GYHKIHUSIMU OPTaHU3AIIMN UX BBIMOTHEHUS. DTO IJIAHWUPOBAHUE ITAMOB
BBITIOJTHEHUS Pa0OThI, OTCICKUBAHKUE MPOJIBUKCHUS B BBITIOJHEHUH 3a]1aHUS,
coOJroieHue rpaduka NOArOTOBKH U MPEIOCTABICHUSI MAaTEPUATIOB, TIOMCK
HEOOXOIMMBIX PECYPCOB, pacupeiesieHne 00A3aHHOCTEN U KOHTPOJIb KauecTBa
BBITIOJIHEHUS paOO0ThHI. Bee 3a/1anus BBITIOTHSIOTCS TPU MUHUMU3AIMH MOIIArOBOTO
KOHTPOJISI CO CTOPOHBI YYUTEIIS.

Crnenuduka mpoeKTHOU fearesbHocTh oO0ydaronuxcs ¢ 311P B 3HaunTenbHOM
CTEIIEHU CBSI3aHA C OPUEHTALMEN Ha MOJYy4YEHUE MPOEKTHOTO PE3YJIbTaTa,
00eCIeunBaOIIETo pelieHne MPUKIIAHON 33a/1a9U U UMEIOIIEro KOHKPETHOE
BeIpakeHnue. [IpoextHas aestenpbHOCTh oOydatomerocs ¢ 3I1P paccmaTtpuBaeTcs ¢
HECKOJIBKUX CTOPOH: MPOAYKT KaK MaTepUaIu30BaHHbBIN pe3yabTaTa

Cpenn BO3MOXHBIX (hOpM MPEACTABICHUS PE3yJbTaTOB MPOCKTHOU NEATETLHOCTH
MOYKHO BBIICIIUTH CIEAYIOLINE:

MaKeThl, MOJIETH, paboure YCTAHOBKH, CXEMBbI, IJIaH-KapThl;
MOCTEPBI, IPE3EHTALUH;

aTbOOMBI, OYKJIETHI;



PEKOHCTPYKLMU COOBITUIA;

3CCe, paccKas3bl, CTUXU, PUCYHKH;

PE3yNbTATHl UCCIEN0BATENBCKUX IKCIIEIULINN;
BBICTABKHU.

Pe3ynbpTaThl Takxke MOTYT OBITh MPEACTABICHBI B X0JI€ MPOBEACHUS YUYEHUUYECKUX
KOH(epeHInd, CEeMHUHApOB M KPYIJbIX CTOJOBDOPMBI OpraHU3alud y4eOHO-
UCCIIEIOBATENIbCKON IESITEILbHOCTH Ha BHEYPOUHBIX 3aHSATUSX MOTYT OBITh
CIIETYIOUTUMHU:

uccleaoBarenbekas rnpakTuka ooydgaromnuxcs ¢ 3I1P;

o0Opa3oBaTeIbHbIC SKCIEAUIINHN — ITOXOIbI, TOE3IKHU, SIKCKYPCUU C YETKO
0003HaYE€HHBIMHU 00Pa30BaATEIbLHBIMHU LIEJISIMH, IPOTPAMMOM 1€ITEILHOCTH,
npoayMaHHbIMU hopMaMu KOHTpoJIsi. OOpa3oBaTesibHbIC SKCIIETUIIUN
[IPEeTyCMaTPUBAIOT AKTUBHYIO 00pa30BaTENIbHYIO AEATEIbHOCTh O0YUYaIOIINUXCS C
3I1P, B TOM 4YHCII€ U UCCIEOBATENBCKOTO XapaKTepa

INPEJIMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB II0 OCBOSHUIO 00s3aTEeIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIFOT: OCBOEHHBIE OOYUYarONIMMHUCS HAy4HbIC 3HAHHS, YMEHHUS U CIIOCOOBI
JneucTBul, cnenuduueckue A TpeAMETHONM obnactu  «XUMHS», BUIBI
NESITEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETalnH,
peoOpa30BaHUIO M IPUMEHECHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYaIIHX.

K xoHiy o0yueHus B 8 kij1acce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TOHATHHI: aTOM, MOJIEKYJIa,
XAMWYECKUH BJIEMEHT, MPOCTOE BENIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOJIHAS M HEOJHOPOIHAS), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO JIEMEHTa B COSAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHCJICHHS, XHUMHYECKasl peakius, KiaacCHu(pUKAIMs peakIuid: peakiuu
COCOVMHEHUS, PEAKUHH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaKUUuU
oOMeHa, 2K30- U IHAOTEPMHUYECKUE PEaKIuH, TEIIoBOM d(PdeKT peakiuu,
SAIpO aToMa, JJIEKTPOHHBIN CJIOW aToMma, aToOMHash OpOWTalb, PAJAUYC
aToMa, XMMHUYECKasi CBsI3b, MOJSIPHAS U HEMOJAPHAs KOBAJCHTHAas CBS3b,



WOHHAsl CBfA3b, MOH, KaTHOH, aHUOH, PACTBOpP, MAaccoBas JI0Js BelleCTBa
(IpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUU BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

OTIPEIENISITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHHU MO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCAMHEHUSX;

packpeiBath cmbicha [lepuommueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT HMX MojokeHus B [lepuoamueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOrajpo;

OMHUCBHIBATh M XapakTepu3oBaTh TaOnuuHyo ¢Gopmy Ilepuoanueckoit
CUCTEMBbl XHMMHYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[OHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnodounas noarpynmna (b-rpymnma)y, manbie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTh OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xxumudeckux odyemeHToB [, U.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sAzpa, o0IIee YUCIO AIEKTPOHOB
U pacrpeieieHHe X MO0 SJEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, M0 TETIOBOMY (D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUSI XUMHUYECKHUX [MPEBpALCHUN B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHMUYECKOTO »3JIeMEeHTa 1o ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaAKIUU;

MPUMEHSITh OCHOBHBIE OIEpAli MBICIUTEIBLHON JNEATEIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMATHU3aluIo, KJIacCU(PUKAIIUIO,



BBISIBJICHUE TPUYUHHO--CJICICTBEHHBIX CBSI3€W — ISl M3Y4YEHUS CBOWCTB
BCIIECTB M XHWMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUSA — HAOJIOJCHWE, W3MEpPEHHEe, MOJICIUPOBAHUE, SKCIECPUMEHT
(peaJIbHBIN U MBICIICHHBIN );

ClIeIOBaTh  TpaBWJaM  I[OJIb30BAHHUS  XMMHYECKOW  TIOCYyIOH |
nabopaTopHbIM 000pYJIOBaHWEM, a TaKXKe TMpaBUjaM OOpaIIeHUus C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XHMHUYECKUX OIBITOB TI0 TIOJYyYEHHUIO U COOUPAHUIO
ra3o00pa3HbIX BEMIECTB (BOJAOPOJAa ¥ KHCIOpPOJAa), TPUTOTOBICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYCH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;makmyc, henondTarent, METUIIOPAHXK U APYTHE).

K koHiy oOyueHus B 9 kiacce npeaMeTHbIe pe3ysIbTaTbl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

pacKpbIBaTh CMBIC OCHOBHBIX XHUMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AIIEMEHT, aTOM, MOJEKyJla, HOH, KaTUOH, AHUOH, NPOCTOE BEIIECTBO,
CJIIOKHO€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTD, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYEeCKas CBs3b, TEIUIOBOU d(PdeKT
peakuuu, MOJib, MOJSIPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJIMTHYECKAsT UCCOLMALMs, PEAKIUU HOHHOTO
oOMeHa, Karauu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEeoOpaTUMbIE PEaKIMHM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE M  BOCCTAHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
METajuIMyecKas), KpHUCTAJUIMYEcKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeAeiabHO IOMyCTUMAas
koHueHrpanus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKMCAHUU BEUIECTB U UX MPEBPAIICHUMH;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJICHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OMPENIENATh BaJICHTHOCTh M CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUSX Pa3IMYHOrO COCTaBa, MPUHAIICKHOCTh BEIIECTB K
ONnpeNenéHHOMY KJIAcCy COEIUWHEHUU 1o (opmyiaM, BUA XHUMHUYECKOU
CBA3M (KOBAJECHTHAs, WOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCIUHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (opmyre, xapakTep Cpeasl B
BOJHBIX PAaCTBOpPAaX HEOPraHWYECKUX COECIWHEHHH, THUI KPUCTAITMYECKOM
PELIETKN KOHKPETHOT'O BEILIECTBA;



packpeiBath cMmbichn Ilepmonnueckoro 3akona JI. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHHMMAaHHUE: OIKCHIBATh W XapaKTepu30BaTh
tabnmmunyio (opmy [leproamdeckoil CUCTEMBl XMMHYECKHX DJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpymnma)» M «mododyHas
noarpynna (b-rpynma)», manbie ¥ OOJbIIME MEPUOAbl, COOTHOCUTH
0003HaueHUs, KOTOpPhIE HMEIOTCS B TIEPHOJUYECCKON TalmuIEe, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sjapa, oOIlee 4YUCIO DJIEKTPOHOB H
pacmpesiefieHie HUX 10 DJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOLIUE
3aKOHOMEPHOCTH B MU3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COCIUHEHUU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIHH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEMEHEW OKHUCIICHUS
XUMUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(UUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBJIAITh YPAaBHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIMA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIOMUX CYIIECTBOBAHUE
T€HETUYECKOM CBSI3U MEXKIY BEIIECTBAMU PA3JTUYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OajlaHCca ATUX PeaKIuii;
MPOTHO3UPOBATh CBOWMCTBA BEILECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKHX MPEBpAlICHUNA B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYUCIISITH  OTHOCUTEJBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJIFO XHUMHUYECKOTO »JJeMeHTa 1o dopmylie
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

cOOJII01aTh rpaBuia MOJIL30BaHUS XUMHUYECKOHN MOCY101 U
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXe ImpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKLUMSIMUA 10 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TI0 TOJNYYEHUI0O U COOMpAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAKa U YTIICKUCIIOTO Ta3a);



NPOBOAWTh  PEAKIUH, IOATBEPXKJAMOIIAC  KAYSCTBEHHBIM  COCTaB
pa3IMYHBIX BEIISCTB: PACIIO3HABATH OMBITHBIM IYTEM XJIOPHII-, OPOMUI-,
nonua-, kapOonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJIOB, NMPUCYTCTBYIOIIHME B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

IIPUMEHSATh OCHOBHBIC OIECPAIlUN MBICIUTEILHON NEATCIbHOCTH — aHAJIN3
U CHHTE3, CpaBHECHHE, OOOOIICHHWE, CHCTEMAaTHU3AINIO, BBISIBICHHUC
PUYHHHO-CJICJACTBCHHBIX CBS3€H — JUII M3Y4YEHHUS CBOWCTB BEIICCTB U
XUMHUYCCKUX PEAKIUi, eCTeCTBCHHO-HAyYHbIE METOABI IIO3HAHUSA —
HAOJFOICHUE, M3MEpPEHUEe, MOJCIMPOBAaHUE, SKCICPUMEHT (peajabHbIH M
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

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

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [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 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 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 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [JOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
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 UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE 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 )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.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




HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiab XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BanreHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
» N P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3allus 3HAHUU
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
21 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [JOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubamorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia Bubmmorexa LHOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTe 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCLI peHHBIz aCTBOPBI Mu:lccomﬂ bubmorexa [JOK
- p PPl https://m.edsoo.ru/ff0d5b40
JI0JISL BEIIIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KJIacCupUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COEAMHEHUI https://m.edso00.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa [JOK
' https://m.edso00.ru/00ad9ffa
Tpynmnax CXOIHBIX dJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuoteka [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTponbHas padora Ne4 mo Teme bubnmoreka [JOK
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«Ctpoenue aroma. XMMHUUYECKasi CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEMaTU3alus 3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28¢c
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubmmorexa LHOK
P . https://m.eds00.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
14 TTousTie o runponze coien bubmmorexa LHOK
Ap https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX bubmmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUAIINI bubmmorexa LOK
p A HHAATHA. https://m.edsoo.ru/00addec0
XVUMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XUMUYECKHE CBOMCTBA, MOTYYCHHE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOEHHUE, bubnunorexa [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynisl. A30T, paclipocTpaHeHHe
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmorexa OK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmorexa LHOK
. v 13X https://m.edso00.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATIbHBIX

32 00peHuid. XUMHYECKOE bubmorexa [JOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npooIemsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpPTaHMYECKHUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
P https://m.edso00.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME bubnmnorexa [JOK
«BaxHeie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o reme

42 «BaxHeie HeMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LHOK
P PeARHIH, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 ITousTHEe 0 KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edso0.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YXXEcTKOCTL BOABI M METOAEI €€ bubmorexa [TOK
\ A A https://m.edsoo.ru/00aelae8
yCTpaHEHHs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo0.ru/00aeld86
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edso0.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakiuu
61 O06o0011eHNEe U cUCTeMaTU3aIHs
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
MTOBCEJHEBHOM KU3HH YEIOBEKa https://m.edso00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPY’KaIOILEeH Cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHeiit ypok. O600IICHHE U bubnmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTHU3alus 3HaAHUI

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




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

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«M3marensctBo «IIpocBemenue»
» Xumusi, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I., AkiimorepHoe 00IIeCTBO

«3narensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Ky3smenko H.E., Epemun B.B. 2400 3aga4 no XuMuu JiJis MIKOJIHUKOB U
MOCTYINAIIMIHKX B BYy3bl. — M., «/Ipoda», 1999r

2. Enunas koutekmus mudpoBsIx 00pa3oBateabHbIX pecypcoB http://school-
collection.edu.ru/

3. ®enepanbHbIi IEHTP HHPOPMAITMOHHO-00Pa30BaTEIBHBIX PECYPCOB
(®LIMOP) http://fcior.edu.ru

4. Xumus / Bugeo ypoku 8-11 kmaccsl. Uadoypox 2014 OJIDII nHakonuTenb

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

AJIXUMUK http://www.alhimik.ru/ TIporpaMMbI IIKOJBHOTO H BY30BCKOTO
Kypca XUMHUH, METOAMYECKUE HAXOAKH, BECTH U3 MUPA AUCTAHIIMOHHOTO

o0pa3oBaHMsI, aHOHCHI HOBBIX KHHT. IHTepHET-K1acc (HauaabHBIA KypC XUMHH),



XMMHUYECKask KyHCTKamMepa, YNTaIbHBIN 3aJ, BUPTyalIbHbI KOHCYJIBTAHT,
AJIEKTPOHHBIE Y4eOHbIE TOCOOUS IO KYypCY HEOPTaHUYECKON XUMUH, 3a1a4HHUK,
IIPAKTUKYM, XUMUYECKUH CIIPABOYHUK, METOJIUYECKUE CTaTbU, XUMUS HA KaXKIbIN
JIeHb: B CaJly, Ha KyXHeE, HayKa O YACTOTE, JOMAIIHsAs allTeYKa, KOCMETHKA,
JOMAIIHUNA MACTEP, IKOJIOTUSA JoMa. «XUMMUYECKask BCIYMHAY: TIOJIE3HBIE CCHUIKH,

OTBCTBI HAa BOIIPOCHI. XumMunueckne HoBocTH. Becenas xumus.

Kypnan "Xumus u xumuku'"http://chemistry-chemists.com/

Coo011ecTBO B3aMMOIIOMOIIH yunTeaeii. Xumus http://pedsovet.su/load/97

lNazera "Xumus" u caiit qys yuurend "4 uay Ha ypok xumun"

http://him.1september.ru/

WebElements: onnaitH-cripaBOYHUK XMMHYECKUX DJIEMEHTOB

http://webelements.narod.ru/

XuMHUs 17151 BCEX: WILTIOCTPUPOBAHHBIE MAaTepUaIbl 10 OO, OpraHuueCcKon 1

HEOPTraHWYECKOU XUMUU

http://school-sector.relarn.ru/nsm/



Xumundeckuii cpaBodHuk http://tehtab.ru/Guide/GuideChemistry/

Chemnet - mopran ¢pyHIaMeHTaNTBPHOTO XUMHUYECKOTO 00pa3oBanus Poccun

http://www.chemnet.ru

Xumust: oTKpbIThIH Kosutemk http://college.ru/chemistry/ (MuaTepakTHBHBIN KypC
XMMUH, BKJIIOYAIOIIMN YI4COHUK, OOJIBIIIOE KOJUYECTBO MOJICIICH U
JICMOHCTpAIIVIA, CIIPaBOYHBIC MaTEPHAaJIbl, TECTUPOBAHKE, OOPATHYIO CBSI3b C

YUYEHHKaMHU ).

Xumus 11 Beex. Cepust "OOyuarorniye SHITUKIONe "
http://www.informika.ru/text/database/chemy/START.html Pa3aensi: oOras
XUMUsI, HEOpraHUYecKasi XUMUsl, OpraHUYEeCKasi XUMHUSI, TECThI, CIIPABOYHbIC

MaTcpuaibl, CTCPCOMOACIIN MOJICKYJL.

Xumust 17151 BCeX. DICKTPOHHBIN yueOHUK



8 kiace

Bocnurare/bHbIN NOTEHIMA YPOKA

Tema paznena

Yrto BOCHUTHIBAEM

Pa3zpmea 1.
IlepBoHauajibHbIE
XMMHYeCKHEe MOHATHS

IIOHMMaHKE 3HaYEeHUs1 XUMUYECKON HAyKH B XKU3HU
COBPEMEHHOI'0 00I1IECTBA;

TOTOBHOCTb K Pa3HOOOPa3HON COBMECTHOM
ACATCIIbHOCTHU MTPU BBLIITOJIHCHHUHU y‘Ie6HLIX,
[103HABATENbHBIX 33/1a4, BBINOJIHEHUN XMMHUYECKHX
9KCHEPUMEHTOB, CO3aHUU YU€OHBIX ITPOEKTOB,
CTPEMJICHHA K B3aMMOIIOHUMAHHUIO U B3aMMOIIOMOIIU B
Iporecce 3Toi yueOHOH e TeTbHOCTH, FTOTOBHOCTH
OLICHUBATb CBOC IIOBEACHUE

Pa3gen 2. Baxkneiimue
npeacTABHTEIH
HEOPraHUYEeCKHUX BellecTB

[I0O3HABATEJIbHBIE  MOTUBBI, HalpaBJICHHbIE  Ha
MIOJly4YeHHE HOBBIX 3HAHUN MO XMMHUH, HEOOXOIUMbIE
JUIs 00BACHEHUST HAOII0JaeMbIX MPOLIECCOB U SIBICHUM,
[I03HABATENbHOM, HMH(OPMALMOHHON M YUTATEIbCKON
KyJIbTYpbl, B TOM 4YHCJIE€ HaBBIKOB CaMOCTOSTEIbHOU
paboTbl ¢  y4yeOHbBIMM  TEKCTaMM,  CIIPAaBOYHOM
JUTEPATYPOU, NOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

Pazpea 3.
IHepuoauveckuii 3aK0H U
Ilepuoauyeckas cucrema
XHMHMYECKHUX 3JIeMEHTOB
JI. 1. MeHaesieeBa.
CTpoeHue aTOMOB.
XuMHYeCKas CBA3b.
OxucauTebHO-
BOCCTAHOBHMTE/IbHbIC
peakuuu

CIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTyYaeMble IpU
W3YYECHUU XUMHUH, [T PELICHUS 33/1a4, CBSI3aHHBIX C
OKpY>Karollew NpUPOIHON CPENOM, I MOBBILLIECHUS
YPOBHS 3KOJIOTUYECKOUN KYJIbTYpPbI

9 kjaacc

Tema pazgena

YT10 BOCIUTHIBAEM

Pa3gen 1. BemiecTtBo 1
XUMHUYECKHue pealcmm

MHPOBO33PEHUYECKHE MPEJCTABICHUS O BEIIECTBE U
XUMHUYECKON PEaKIuU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTABJISIONINE OCHOBY JIJIs1 TOHUMAaHUS CYIITHOCTH
HAy4YHOU KapTUHBI MUPA, TIPEJICTABICHHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBSI3IX
YeJI0BeKa C MPUPOAHOU CPEAO, O POJIM XMMHUH B
MO3HAHUHU ATUX 3aKOHOMEPHOCTEH

Pa3gen 2. Hemeraiisl "
MX COeINHEHUS

HKOJIOTMYECKH 11€1€C000Pa3HOe OTHOIIEHHE K IIPHPOJIE
KaK MCTOYHMKY KM3HU Ha 3emiie, OCHOBE e¢




Paznen 3. MeTaJliIbI M HX
coeTMHEeHUs

Paznen 4. Xumus n
OKpY’Kaias cpeaa

CYIIECTBOBaHMs, TOHUMaHKE [IEHHOCTHU 37J0POBOTO U
Oe3omacHoro odpasa )KU3HHU, OTBETCTBEHHOE OTHOLICHUE
K COOCTBEHHOMY (PM3UUECKOMY U NICUXUYECKOMY
3JI0POBBIO, OCO3HAHUE LICHHOCTH COOJIIOICHUS TTPABUIT
0e301acHOro MOBEJCHUs NP PabOTe C BELIECTBAMU, A
TaKKe B CUTYalUAX, YTPOXKAIOUIMX 310POBBIO M KU3HU
JTHOACH
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