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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o XuMuu Ha YpOBHE OCHOBHOTI'O 00I11ero 00pa30BaHusl COCTaBIEHA
Ha OCHOBE TpeOOBAHMI K pe3yslbTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTENbHOU
IIPOrpaMMbl OCHOBHOTO o0uiero odpaszoBanus, npeacrtasieHHbix B PI'OC OO0, a
TaKk’kK€ Ha OCHOBe (enepanbHO paboyedl MporpaMMbl BOCHUTAHUS M C Y4ETOM
KOHLEMIMK MpenoAaBaHusi ydyeOHOro mnpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickon @enepanumu.

[Iporpamma 1o Xumuu Aa€T TpEACTaBICHUE O LENAX, OOIel cTpareruu
oOy4deHHMsI, BOCIUTAHUS U Pa3BUTUA 00yYalOUIMXCS CPEJCTBAMHU YUEOHOro IMpeIMeTa,
YCTaHABIMBAET  00s3aTeIbHOE  MPEJAMETHOE  COJepKaHHe, IMpeaycCMaTpuBaeT
pacrpeneneHue €ero Mo KiaccamM M CTPYKTYpUPOBAHUE MO pas3fenamM M TeMam
OporpaMMbl 1O  XMMHM, OHNPEACISIET  KOJWYECTBEHHBIE UM KAaYECTBEHHBIC
XAPAKTEPUCTUKU COJIEPKAHUS, PEKOMEHIYEMYIO IIOCIEA0BATEIBHOCTD HW3YYEHUS
XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKU y4eOHOTO
nporecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4alolmuXcsi, OMpEeNesieT BO3MOXKHOCTHU
npenMera IS peaid3alid  TpeOOBaHWW K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs, a TaKkKe
TpeOOBaHUM K pe3ysibTaTaM 00yUYeHUsI XMMHUH HAa YPOBHE 1eJIel U3yueHus MpeMeTa u
OCHOBHBIX BHJIOB Y4Y€OHO-TIO3HABAaTE€JIbHOM JEATENBHOCTH OOy4arolerocss Mo
OCBOEHHIO YUYEOHOI'O COJIEPKaHUSI.

3HaHWE XHUMHUU CIYXXHUT OCHOBOM i (OPMHUPOBAHHS MHUPOBO33PEHUS
00yy4arouierocsi, €ro NpeCTaBICHUN 0 MaTEpUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb
UrparoT GopMUpyeMble XUMHEH MpeICTaBICHNs O B3aUMONPEBPAILEHUAX SHEPTUU U
00 DSBOJIOIMHU BEHIECTB B NPHUPOJE, O MYTIX peHieHUus TI00albHBIX IPoOIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, DYHEPIreTUUYECKOW, NHUILECBOUA U
HKOJIOTHYECKOM 6€30I1acHOCTH, MPOOIIEM 3/1paBOOXPAHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOXHOCTEH Il CaMOPa3BUTHS U (POPMUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 0011el 1 PyHKINOHATIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHUE MBIIUICHUS M TBOPUYECKHX CIIOCOOHOCTEH
OoOyyaroUuIuxcs, HaBBIKOB HMX  CaMOCTOSATENbHONM  y4eOHOW  J1eATeIbHOCTH,
HKCIIEPUMEHTANBHBIX M  HCCIIENOBAaTENbCKUX YMEHHH, HEOOXOAMMBIX Kak B
MOBCEITHEBHOM JKU3HHU, TaK U B MPO(PECCHOHATBHON 1eATeIbHOCTH;

3HAKOMHUT CO CHEHM(PUKON HAYYHOTO MBILUICHMS, 3aKJIaJblBAE€T OCHOBBI
LEJOCTHOTO B3IVISIa HA €IMHCTBO NPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 y4YarOIINXCS;

croco0cTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-
-HAY4YHBIM 3HaHUSAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJOTMYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.



JlanHble HampaBieHUST B OOYYEHHMM XHMHUHU OOECHEUMBAIOTCS CHELU(PUKON
colepkaHusi ~ y4eOHOro  mIpeaMeTa,  KOTOpbI  fABJISETCS — MEJaroru4ecku
aJanTHPOBAHHBIM OTpakeHHUEM 0a30BOM HAyKW XMMHMH Ha ONpPEAENEHHOM JTame €€
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUNA XHMHUHU, OCHOB
HEOPraHUYECKOM XMMHU U HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHITU OPraHUYECKOU
XUMUHU.

Crpyktypa cojaepkKaHusl TpOrpaMMbl MO XUMHUHM C(POPMHpPOBaHAa Ha OCHOBE
CUCTEMHOr0 mnoaxona K €€ m3ydeHuro. ColepiaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATHI O XUMHYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMbI MOHATUH O XUMHYECKOU
peakiuu. OO0Ge O3TU  CHUCTEMBI CTPYKTYpPHO OpraHU30BaHbl 1O  MPUHIUITY
NOCJIEIOBATENIBHOTO PA3BUTHSl 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa /l. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMUUYECKOMN CBSI3H;

— IpeJICTaBICHUMN 00 MEKTPOIUTHUECKON AUCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHUS  PAcCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKH
MOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K JAPYrOMY, BBITIONHSAS (PYHKIUU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHSI U BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U IMOIYYEHUS H3ydaeMbIX
BEILECTB.

OcBoeHHWe  mporpaMMbl TI0  XHUMHH  CIOCOOCTBYeT  (pOpMHUPOBAHUIO
MPEJICTABICHUS] O XUMHUYECKOW COCTABJIAIOIICH HAYYHOM KAPTUHBI MUPA B JIOTHKE €€
CUCTEMHOW MPUPOJIbI, [IEHHOCTHOTO OTHOILIEHUS K HAYYHOMY 3HAHHUIO M METOJaM
NO3HaHMs B HayKe. M3yueHne XuMHUH NPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHee
M3YUYEHHBIX y4eOHBIX MpeaMeToB: «OKpy:karomuii Mup», «bruonorus. 5—7 Ki1acce» u
«®Dusnka. 7 K1acey.

[Tpu n3yyeHnn XuMUU MPOUCXOAUT HOPMUPOBAHNE 3HAHUN OCHOB XUMUUYECKOU
HAayKd KakK 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOW IEATEITHHOCTU
YelioBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3agada y4eOHOTO
MpeaIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUA — BaKHEHUIITUX
($akToOB, OHATHI, 3aKOHOB W TEOPETUYECCKUX IMOJOKEHUN, TOCTYMHBIX 0000IIEHUN
MHPOBO33PEHUYECKOT0 XapaKTepa, A3blka HAyKH, B MPUOOIIEHUU K HAYYHBIM METO1aM
MO3HAHUS TPU U3YYCHUHW BEIIECTB W XUMHUYECKUX pEaKnuii, B (OPMHUPOBAHUU U
Pa3BUTHHU MO3HABATEJbHBIX YMEHUNW U UX TPUMEHEHHH B y4eOHO-TIO3HABATEIbHOU U
y4eOHO-HMCCIIE0BATENbCKOM  JESTEIbBHOCTH, OCBOGHHMM IMpaBui  0€30MacHOIo
oOpallieHusl ¢ BEIIECTBAMH B MTOBCETHEBHOM KU3HHU.

[Ipu u3yyeHMH XUMHUHU Ha YPOBHE OCHOBHOTO OOIIEro OOpa30BaHMs BaXKHOE
3Ha4YeHUE MPUOOPETU TaKUE LEH, KaK:



— (QopMHpoBaHHE HWHTEUICKTyalbHO pa3BUTOM JIUYHOCTH, TOTOBOM K
CaMOoOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHITUIO PELICHUM,
CIOCOOHOM aIlanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSIM JKU3HU;

— HaNpaBJICHHOCTh 00YYEHHUS Ha CUCTEMATUYECKOE MPUOOIICHUE 00yJarOUXCsl
K CaMOCTOATEJIbHOW TMO3HABATEIBHON JESATEIbHOCTH, HAYYHBIM METO/JaM TO3HaHUS,
(bopMUPYIOIIMM MOTHUBAILIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— ofecrieyeHue yCJIOBHH, CIOCOOCTBYIOIIUX MPHOOPETEHUIO OOYYarOIIUMUCS
OMbITa Pa3HOOOPA3HOU JEATENbHOCTHU, IO3HAHUS W CaMOIIO3HAHUS, KIIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIICTCHIINI), HMEIIINX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JEATEILHOCTH;

— ¢opmupoBanue oOmel (QyHKIMOHAIBHOW W  €CTECTBEHHO-HAYYHOMU
IPAMOTHOCTH, B TOM UYHCJIC YMEHUN OOBSICHATH U OLEHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa, UCTIOIb3Ys 3HAHUSI U OTBIT, MOJYYCHHBIC TPU U3YUCHUU XUMUH, TPUMEHSATh UX
IIPU PEIICHUH TPOOJIeM B MOBCEIHEBHOMN KU3HU U TPYJIOBOH JEATEILHOCTH;

— (dopmupoBaHre y 00yYalONUXCs TYMAaHUCTUUECKUX OTHOILICHUM, TTOHUMaHUS
IIEHHOCTH XMMHUYECKMX 3HAHUU IS BBIPAOOTKH JKOJOTHYECKH IIEIECO00Pa3HOT0
MOBEJICHUS B OBITY U TPYAOBOM JEATEILHOCTU B LIEJISIX COXPAHEHUS CBOETO 3JI0POBBS
Y OKPYKaroUIEH IPUPOJHOU CPEBIL;

— pa3BUTHE MOTHBAallMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCIIMTAHHIO HA OCHOBE YCBOEHUS O0IIEUETIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOQ WIS U HAPABIEHHOCTH JTaJbHEHIIIETO O0YUEeHHUS.

OO611ee yuCiIoO YacoB, OTBEEHHBIX IS U3YYEHUS] XUMUU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBaHus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COIEPKXAHUE OBYYEHUA

9 KUIIACC

BemecTBo 1 XUMHYeCKasi peakuus

ITepronnueckuii 3axoH. [leproanueckas cucreMa XuMHUYECKUX di1eMeHToB [[. 1.
MenneneeBa. CrpoeHne aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB
XUMHUYECKUX 2JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaJusl, KaIbIUA U UX COEAUHEHUN B
COOTBETCTBHH C MOJIOKEHUEM DJIEMEHTOB B lIepronnueckoil cucteMe U CTPOCHUEM UX
aTOMOB.

CrpoeHue BeliecTBa: BHJBl XHMHYECKOM CBA3U. THUNBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMYECKON PEMIETKH U BUAA
XUMHUYECKOU CBSA3HU.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSALIMXCSA K Ppa3IMYHbIM KJaccaM HEOPraHWYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakifil Mo pa3IudyHbIM MpU3HaKkaM (1o YUCTy U
COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEUIECTB, M0 TEIUIOBOMY 3P (HEKTY, 0 U3MEHEHHIO
CTeTNIeHEHl OKHUCICHHUS XHUMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHIO
KaTajau3aropa). DK30- U SHIOTEPMHUUECKHE PEAKIIUU, TEPMOXUMHYECKUE YPABHEHHUS.

[lonarue o ckopoctd xumudeckod peakuuu. [loHsTHE 00 O00paTUMBIX H
HEOOPAaTUMBIX XMUMMUYECKHUX peakuusX. [IoHsATHEe O TOMOTE€HHBIX M Te€TePOre€HHBIX
peakiuax. Ilonarue o xaranmse. [loHATHE O XUMHUYECKOM paBHOBecHHU. DaKTOpHI,
BIUAIOIIME HA CKOPOCTb XWMHMYECKOM pPEaKUMM U IOJ0KEHUE XUMHUYECKOIO

pPaBHOBECHSL.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuy, AIEKTPOHHBIN OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBienue YpaBHEHUU

OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ pE€aKUMl €  HMCIOJIB30BAHUEM  METOJAA
AJICKTPOHHOTO OajaHca.

Teopust 3AEKTPONUTUYECKON AUCCOLMAIUU. DIEKTPOIUTHI U HEIIEKTPOIUTHI.
Katnonsl, aHnoHbl. MeXxaHu3M JAUCCOLMALUM BELWIECTB C PA3JIUYHBIMU BHJIAMU
XUMHYeCcKor cBsi3u. Ctenens nuccoruanui. CUIbHbBIE U CIa0bIe JIEKTPOIIUTHI.

Peakiun moHHOro OoOMeHa. YCIOBHS NMPOTEKAHHS PEAKIUA MOHHOTO OOMEHa,
MIOJIHBIE U COKPAILIEHHBIE HOHHBIE YpaBHEHUS peakiuid. CBONCTBA KUCIOT, OCHOBAHUI
M COojJel B CBETE TMPEJACTABICHUH 00 DJICKTPOJUTHUYCCKON JTUCCOITMAIIHH.
KauectBenHble peakunu Ha HOHBL. [[OHSTHE O THIPOIU3E CONIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJECIAMU KPUCTALINYECKUX PEMIETOK HEOPTraHUYECKUX
BEIIECTB — METAJUIOB M HEMETaJIOB (TpaduTa 1 aamMasa), CII0KHBIX BEIIECTB (XI0opuaa
HaTpusi), HCCIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakiuu OT
BO3JICUCTBUS Pa3IMUHBIX (PAKTOPOB, UCCIEAOBAHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB
BEILIECTB, IpOIlecCa JIUCCOLMAIIMU KHUCIOT, wIeiaoued u cosiedl  (BO3MOKHO



HCIIOJIb30BAaHUE BHJIEO MAaTEpUAIOB), MPOBEIEHUE OIBITOB, HUIIOCTPUPYIOIIHNX
MPU3HAKK MPOTEKAHUs PeaKUuii HOHHOro oOMeHa (00pa3oBaHUE OCaJKa, BbIACICHUE
ra3a, oOpa3oBaHUE BObl), ONBITOB, WUIIOCTPUPYIOLIUX HPHUMEPHl OKHCIUTEIBHO-
BOCCTAHOBHUTENIbHBIX peakUud (TOpeHHe, peaKUuu pas3NoXKEHUs, COECAUHECHHUS),
pacno3HaBaHWE HEOPTraHWYECKUX BEIIECTB C MOMOUIbI0 KaYECTBEHHBIX pPEaklUid Ha
MOHBI, PEILIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanbl U MX coelMHEeHUA

O6miass  xapakTepucTuka TajoreHoB. (OCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBAa MPOCTHIX
BEIIECTB — I'aJIOT€HOB. XMMHUYECKHE CBOMCTBA Ha IPUMeEpe XJIopa (B3auMOACICTBUE C
MeTalJlaM{, HEMeTaJulaMH, Mienoyamu). XmopoBojgopoa. ConsiHas KUCTOTa,
XUMHYECKUE CBOMCTBA, MOJIyYeHHe, MpUuMeHeHue. [leficTBre xyopa u XJ0poBoA0poIa
Ha OpraHu3M YesoBeka. BaxkHeilire XJI0puasl U UX HAX0XKIEHHUE B PUPO/IE.

O6mas xapaxkrtepuctuka 371eMeHTOB VIA-rpynnbl. OcoOEHHOCTH CTpOEHUSs
aTOMOB, XapakTepHble cTerneHu okucieHus. Ctpoenue W (¢uU3HUECKHE CBOMCTBa
IPOCTHIX BEUIECTB — KUCIOPOJA U CEePhl. AJUIOTPOIHbIE MOIU(UKAIIUN KUCIOPOIa U
cepbl. XUMHUYeCcKue cBoicTBa cepbl. CepoBOAOPON, CTpOeHHue, (PU3NYECKHE U
XUMHYECKue cBoWcTBa. OKCHABI CEpbl KaK MPEICTABUTENTU KHUCIOTHBIX OKCHIOB.
Cepnas kuciora, pu3nuecKrue U XUMUYECKHe CBOMCTBa (0OIIME KaK MpeICTaBUTENS
Kjacca KHUCIOT M crenuduyeckue). XUMUYECKHe peaklud, JeKallue B OCHOBE
OPOMBIIJIEHHOTO CIoco0a TMOJIy4eHHs] CEepHOM KHUCIOThl. [lpuMeHeHue cepHo
kucnotbl. Colld CepHOM KHCIOThl, KaueCTBEHHas peaklus Ha Cylb(aT-uoH.
Haxoxnenue ceppl W e€ coeAuHEHW B Mpupoje. XHUMHUYECKOe 3arpsi3HEHue
OKpYXaIOoIEeH Cpe/ibl COeTMHEHUSIMH Cephl (KUCIOTHBIEC TOXK/IH, 3arps3HEHUE BO3AyXa
¥ BOJIOEMOB), CIIOCOOBI €ro MPEeA0TBPAIICHUSI.

O6mass xapaktepuctuka djaeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIE CTENEHU OKHUCIEHUSA. A30T, PACHpPOCTPAHEHHE B MPHUPOJE,
dusznueckre U XUMUYEecKue cBoricTBa. KpyroBopoT azora B mpupojae. AMMHAK, €ro
(pu3nyeckne U XMMUUYECKHUE CBOMCTBA, MolydyeHue U npumMeHenune. Coju aMMOHUS, UX
¢u3nyeckre U XMMHUYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHast peakiysi Ha HOHBI
aMMOHHUA. A30THasl KHCIIOTa, €€ IMoydyeHHue, (PU3NYECKue U XUMHYECKHUE CBOICTBa
(obmue Kak MpencTaBUTENs Kiacca KUCIOT U crneuupuueckue). McmomapzoBaHue
HUTPATOB U COJICH aMMOHHS B KadyeCTBE MHHEPAIbHBIX YH0OpeHui. XUMHYECKOe
3arpsi3HEHHE OKpYXKaloled cpeabl COEIMHEHUsAMM a30Ta (KHUCIOTHBIE JIOXKIH,
3arps;3HEHUE BO37yXa, MOYBbI U Bo0EMOB). Docdop, amnoTponHble MOIUPUKALUN
docdopa, busznueckune n xumudeckue corctea. Okcun dhochopa (V) u dbochopnas
KHCIIOTa, (PU3MYECKME M XUMHUYECKHME CBOWCTBa, monydeHue. Mcrnonbs3oBaHue
docdaToB B KaueCTBE MUHEPAIBHBIX YI0OpEHUH.

O6mas xapaktepuctuka 3ieMeHToB |V A-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCICHMs. YTJIEpOJ, aNIOTPONHbIE MOAU(UKALINY,
pacupocTpaHeHUe B MPUPOAE, (PU3NYECKHEe M XMMUYECKHE CBOMCTBa. AncopOuus.



Kpyrosoport yraepoaa B npupoje. OKkcuabl yriaepoaa, X GU3ndeckue u XuMU4YeCKue
CBOICTBA, JECHCTBME HA JKUBBIE OpPraHU3Mbl, I[OJIYYEHHE U MPUMEHEHUE.
DKoJIOTMYeCKHe MpoOaeMbl, CBA3aHHble ¢ okcuaoMm yriaepoaa (l1V), rumoresa
r100aJbHOTO MOTEIUICHUSI KIIMMAaTa, MapHUKOBBIN 3P deKT. YronabHas KUCIOTa U €€
coiM, MX (U3MYECKUE M XUMUYECKHE CBOWCTBA, MOJYYEHHUE M MPUMEHEHUE.
KauectBeHHas peakuus Ha kKapOoHaT-uoHbl. lcmonb3oBanue kapOOHATOB B OBITY,
MEJIUIMHE, TPOMBIILIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, STUJIEH, alleTUJIEH, 3TaHOJ, IIUIEPUH, YKCYCHAas KUCIOTA).
[IpupoaHbie UCTOUYHUKH YTIIEBOJOPOAOB (YroJib, MIPUPOAHBINA Ta3, HEPTH), TPOTYKTHI
ux rnepepaboTku (O€H3HMH), UX poJib B OBITY M NpoMblIieHHOCTH. [loHATHEe O
OMOJIOTMYECKU BaXKHBIX BEIIECTBAaX: JKUpaX, OeliKax, yriaeBoAaxX — U UX POJIH B KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPIraHMYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

Kpemnuii, ero ¢pusnueckue 1 XMuMUYECKUE CBOMCTBA, MOJTYyYEHUE U IPUMEHEHHE.
Coenunenus kpeMuusi B mpupoje. O61mue npeacrarieHus: 06 okcuae kpemuus (1V) u
KpeMHUEeBON KucioTe. CUIMKATBI, UX WCIIOJb30BAaHUE B OBITY, B MPOMBIIUICHHOCTH.
Baxueiimue crpouTenbHble MaTepHUalibl: KepaMuKa, CTEKJIO, IEMEHT, OETOH,
xene300eToH. [IpobieMbl 6€30MacHOro NCMOIb30BAHUS CTPOUTEIBHBIX MATEPHAIIOB B
MOBCETHEBHOM JKU3HMU.

Xumuueckuii IKcnepumenm:

u3ydyeHre oOpaslloB HEOPraHMYECKUX BEIECTB, CBOWCTB COJITHOM KHCIOTHI,
IIPOBE/IEHNE KAaUeCTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJI0/IEHEe MMPU3HAKOB HX
NIPOTEKaHMsI, ONBITHI, OTPaKAIOIIKNE (PU3NUECKUE U XUMUYECKHE CBOICTBA TajJlOT€HOB
U UX COCIMHEHMI (BO3MOXXHO MCIIOJIB30BaHHE BUIECOMATEPUAJIOB), O3HAKOMJICHUE C
oOpasniaMu XJIOpUJIOB (TaJOTE€HUIOB), O3HAKOMIIEHHE C oOpaslaMu cepbl U e€
COCIMHEHUAMH (BO3MOXXHO HCIIOJB30BAHME BHUJACOMATEPUANIOB), HaOIIOJCHUE
mpoiecca OOYIJIMBaHHMS caxapa TOJ JACHCTBUEM KOHIICHTPUPOBAHHOM CEepHOMU
KHUCIIOThI, HM3Y4YCHHE XHUMHUYECKHMX CBOWCTB pa30aBICHHON CEpPHOM KHCIIOTHI,
IPOBEJICHUE KaueCTBEHHOW peakiuu Ha cylb(aT-noH M HaOIOJeHHE NMpHU3HaKa eé
MPOTEKAaHMs, O3HAKOMIICHHE C (PU3NYECKUMH CBOMCTBaMH a3oTa, Qocdopa u UX
COeMHEHMH (BO3MOKHO HCIOJIb30BaHUE BUAEOMATEpUaIoB), oOpa3laMu a30THBIX U
dochopubix ynoOpeHui, mHodyyeHHe, coOUpaHHEe, paclo3HaBaHHE U H3yUYCHHE
CBOICTB aMMHaKa, MPOBEJICHUE KAaUeCTBCHHBIX PEakluii Ha WOH aMMoHus U (ocdar-
VOH U W3Y4YEHHE NPHU3HAKOB MX MPOTEKAHHs, B3aUMOJECHCTBUE KOHLIEHTPUPOBAHHOM
a30THOW KHMCJIOTHI C ME/IbIO (BO3MOKHO MCIOJIb30BAaHUE BUIEOMATEPHUAIIOB), U3yUEHUE
MoJieTiell KpUCTAJUIMYECKUX PEIIETOK anMasa, rpaduta, QyiepeHa, 03HaKOMIICHUE C
IIPOLIECCOM  aJCOPOLMM  pPAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YINIEM H
YCTPOMCTBOM MPOTHUBOras3a, MOJy4YeHHE, COOMpaHUE, PACHO3HABAHHE U H3YUYCHHE
CBOICTB YIJIEKUCIOTO ra3a, MPOBEJCHHE KAaueCTBEHHBIX pEaklUUid Ha KapOOHAT u
CUJIMKAT-UOHBI U U3YUYECHHE NMPU3HAKOB UX MPOTEKAHUS, 03HAKOMIIEHHE C TPOIyKLIUEN



CUJIMKATHOW TMPOMBIIUICHHOCTH, PEIIEHWE HKCIEPUMEHTAIbHBIX 3a7ad [0 TEME
«BaxxHeunre HeMETaJUIbl U UX COSTUHEHUS.

MeTtajuibl M UX COCAMHEHUS

OO6m1as xapakTepUCTHKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxkenus B Ilepuoanueckon cucreMe Xxumuyeckux 3yemeHToB 1. 1. Meneneesa u
cTpoeHus aTtomMoB. CTpoeHHME MeTauioB. MeTajuiMdeckas CBs3b M METALUIMYECKAs
KpUCTAJUIMYECKAS PEETKA. OJIEKTPOXUMUYECKUN PAJ  HANPSKEHUM METalJIOB.
duznyeckue M XMMHUYECKHE CBOWCTBa MeTayuioB. OOmue crnocoObl MOTy4YeHHUs
MeTa/sioB. [loHSITHE O KOPpPO3WM METAJJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI HUX OT
koppo3uu. CriiaBsl (CTajlb, YyT'YH, TIOPATIOMUHUAM, OpOH3a) U UX IPUMEHEHUE B OBITY
Y TIPOMBIIIJIEHHOCTH.

[Ilenounble MeTauibl: MoJiokeHue B Ilepronnyeckoid CHUCTEME XHMHUYECKUX
anementoB JI. M. MenaeneeBa, CTpoeHME HMX aTOMOB, HAXOXJEHUE B IPUPOJE.
dusnyeckne U XMMHUYECKHUE CBOMCTBa (Ha mpumepe Hatpus W Kamus). OKcuabl H
TUJPOKCHUIBI HATPUS U Kanud. [[pyMeHeHre 1IeI0YHbIX METAJJIOB U UX COCIMHEHMUIA.

[[leiouyHO3EMENIbHBIE ~ METAJJIBI MarHuii W KaJbLIMW: TMOJOXEHHE B
[Tepuognueckoit cucreme xumuueckux 3eMeHToB . M. MenneneeBa, cTpoeHue ux
aTOMOB, HaxoOXJeHue B mpupoje. OU3NYECKUe U XUMHYECKUE CBOMCTBA MarHus M
Kanblusl. BaxkHeime coequHeHns Kaabluus (OKCUI, TUAPOKCHUI, coyin). KECTKOCTh
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHUSI.

AnroMuHUN: TonoxkeHue B [leprnonnueckoil cucteMe XMMUYECKHUX AIEMEHTOB /1.
. Menneneesa, cTpoeHHe aroma, HaxoxJaeHue B npupone. dDusnueckue u
XUMHYECKUE CBOWCTBA amtOMHUHUS. AMQOTEpHBIE CBOMCTBA OKCHIA W THUAPOKCHIIA
AJFOMUHUSL.

Keneso: nonoxenue B [lepuognueckoit cucreme XuMU4eCcKux 3iemeHToB /. M.
MenpeneeBa, CTpOCHHUE aTOMa, HAXOXKJAeHUE B Iipupojac. Ouznueckue u XUMUUYECKUE
cBolcTBa xkene3a. Okcuapl, rupokcuasl u conu xenes3a (1) u xxenesa (111), ux cocras,
CBOWCTBA U MOJy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME ¢ OOpaslaMyd METAUIOB M CIUIABOB, HMX (U3HUYECKUMU
CBOMCTBaMU, U3yYEHHUE PE3yJIbTATOB KOPPO3UU METAIIOB (BO3MOKHO UCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBHS OKCHJIA KAJIbIHMS W HATPUS C
BOJON (BO3MOXKHO HCHOJBb30BAaHUE BUIEOMATEPUATIOB), HCCIEIOBAHHE CBOMCTB
AKECTKOW BOJIbI, MpOLIecca TOPEHUS Kelle3a B KUCIOopoae (BO3MOKHO MCIOJIb30BaHHE
BHUJIECOMATEPUAIIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMA HAa HWOHBI:
MarHus, Kajblvsi, adroMuHus, IuHKa, keme3a (II) u xemeza (M), memm (1),
HaOJFOICHUE ¥ OMMCAHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHN MOHAMH HATPHS, Kalus
U Kanbuus (BO3MOKHO  UCIIOJIb30BAHUE  BUJIEOMATE€pUaloOB), HCCIEAOBaHUE
aM(OTepHBIX CBOMCTB THAPOKCHAA ANOMUHUS U TUAPOKCUAA I[IMHKA, pEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a7a4 0 TeMe «BakHeHre METaIbl U UX COCAUHECHUS.

XuMHS U OKpPY:KaWIIas cpeaa



BemecrBa u Marepuanbl B IOBCEIHEBHOM JKU3HU 4esloBeka. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB M XMMHYECKUX peakiuil B ObITy. IlepBasg momomb npu
XUMHYECKUX 0XKOTax U OTPaBICHUSX.

XUMHUYECKOEe 3arpsi3HEHHE OKpYXaroleld cpeasl (MpeaesibHas AO0NmycTUMast
KOHLeHTpalus BeuiecTs, gainee — [IJIK). Porp xumum B pemieHHH 3KOJOTMYECKHX
npooiem.

Xumuueckuit IKcnepumenm:

U3ydYeHHe oO0pa3luoB MarepualioB (CTEKJIO, CIUIABbl METAJUIOB, IMOJMMEpPHbIE
MaTepHabl).

Mescnpeomemmuoie céasu

Peanuzanust MeXnpeaMeTHbIX CBs3ed MpU M3YyYEHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS] Ye€pe3 UCIOJb30BaHUE KaK OOILIMX €CTeCTBEHHO-HAYYHBIX MOHATHMH,
TaK U MOHSATUHN, SIBISIOIIUXCS CUCTEMHBIMU IS OTAEIBHBIX IPEIMETOB €CTECTBEHHO--
HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAy4YHBIH (aKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccupukauus, MNepUOAUYHOCTh, HaOIIOACHUE,
HKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHHE, MOJIENb, ABJICHHUE, MAPHUKOBBIN 2P DEKT,
TEXHOJIOTHUs, MATEPHUAIIBI.

®duznka: MaTepusi, aTOM, IJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKIIUI, U30TOIIbI,
Paauo0aKTUBHOCTh, MOJIEKYJIA, DJIIEKTPUUECKH 3apsi, MPOBOAHUKH, TOIYTIPOBOJHUKH,
TURJIEKTPUKH, (OTOSJIEMEHT, BEIECTBO, TEI0, O0BEM, arperaTHoe€ COCTOSHUE
BEIIECTBA, TIa3, PACTBOpP, PACTBOPUMOCTb, KpPUCTAJIMYECKAs pEIIETKA, CIUIABBHI,
¢dusznyueckre BeTUYNHbBI, € IMHUIIBI U3MEPEHUS, KOCMHUYECKOEe IIPOCTPAHCTBO, TUIAHETHI,
3BE3161, CoJHIIE.

buonorus: ¢orocunte3, npixanwe, Oumocdepa, SKOCHCTEMa, MUHEPAIbHBIS
yI0OpEHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHLHBIC BEIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIBI, TOPHBIC TOPOABI, MOJIC3HbBIE
UCKOIIa€MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITIPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE  PE3yJIbTaThl OCBOEHUSI NPOrpPaMMbl  OCHOBHOI'O  OOIIEro
o0pa3oBaHus JOCTHralOTCs B XOA€ OOy4YEeHHMs] XMMHUM B €IMHCTBE Y4YeOHOM U
BOCIIUTATEJILHON JESITEIbBHOCTH B COOTBETCTBUHU C TPAJULIUOHHBIMH POCCHUUCKUMU
COITMOKYJIbTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPHUHSATHIMU B
oOlIecTBe NpaBWIAMH M HOPMamMu TOBEACHUS M CIOCOOCTBYIOT MHpoleccam
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLIUATU3AIMHI 00yYalOLIHXCSl.

JInuHOCTHBIE pe3yabTaThl OTpaXKaroT TOTOBHOCTD oOyyJarommxcs
PYKOBOJICTBOBATHCSI CUCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUEHTALMN U pacIiupeHue
OMbITa JEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOT'O OTHOIIIEHUS K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U
HAyYHOMY HACJEIWI0, TIOHUMAaHUS 3HAYCHUS XUMHYECKOW HAyKM B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIIAJIETh TOCTOBEpHON HH(MOpMaluendn o
NEPEAOBBIX JIOCTHXKCHHUSX W OTKPBITHSIX MHUPOBOM M OTEYECTBECHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NOPEACTaBICHUS O COLMAJIbHBIX HOPMAaxX M MpPaBWIaX MEXINYHOCTHBIX
OTHOIICHUH B KOJUJIEKTHBE, KOMMYHHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHO-UCCIIeI0BATENLCKON, TBOPUECKON U APYTUX BUAAX JACSITEIBHOCTH,
TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM JIE€SITEIbHOCTH MPH BBIMOJTHEHUHN YUeOHBIX,
MO3HABATENbHBIX 3aJ]lay, BBIMNOJHEHUM XUMHUUYECKUX SKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX TPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIY B MIPOIIECCe
ATON y4yeOHOW AESTENBHOCTU, TOTOBHOCTH OIICHMBATH CBOE MOBEICHHUE U MOCTYIKHU
CBOMX TOBapHUIIEH C MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEICTABICHUS O BEIIECTBE M XWMHUYECKOW pEaKIuH,
COOTBETCTBYIOILME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISAIOIINE OCHOBY
JUTSE TIOHUMAHUSI CYIIHOCTH HAyYHOU KapTHHBI MHpA, MPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IPUPObI, B3AUMOCBS3AX YEJIOBEKA C PUPOIHOM CPEIOH,
O pOJIM XMMHH B MTO3HAHUU ATUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHUBBI, HAMNPABICHHBIE HA IMOJYYEHHE HOBBIX 3HAHHUU IO
XAMHH, HEOOXOAMMBIC I OOBSICHEHHS HAOJIIOJAEMBbIX TPOIECCOB U SIBJICHUM,
MMO3HABATEIbHOM, HMH(POPMAIMOHHOM W YHUTATEIbCKOW KyJIbTYpbl, B TOM YHCIE
HaBBIKOB  CaMOCTOSITEILHOM pabOThl C Y4EeOHBIMHU TEKCTaMH, CIPaBOYHOM
JIUTEpaTypor, JOCTYNHBIMU TEXHUYECKHUMHU CpelcTBaMU  MH(OPMALMOHHBIX
TEXHOJIOT UM,



MHTEpeC K OOYYeHHIO U TMO3HAHUIO, J0003HATEILHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMO00Opa30BaHUIO, MPOEKTHOM U UCCIEA0BATENbCKON IESITEbHOCTH,
K OCO3HAaHHOMY BBIOOpY HANPaBICHHOCTU U YPOBHS 00yUYEHHS B JaJIbHEUILIEM;

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHME LIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 370pPOBBIO,
YCTAHOBKM Ha 3J0pPOBBIM 00pa3 »KW3HH, OCO3HAHHME TMOCIEACTBUH W HENPUATHE
BpEAHBIX  MpUBbIUEK  (YyMOTpeOJIEHUs  aJKOroJyig, HApKOTUKOB,  KYpEHHs),
HE0OXOIUMOCTHU COOJIOACHUS MTPaBUI O€30MACHOCTH IIPH OOPAIICHUH C XUMUYECKUMU
BEILIECTBAMU B OBITY U peaIbHOM KU3HH;

5) TPy/10BOro BOCIIUTAHMS:

UHTEpEC K MPaKTUYECKOMY M3yYeHHIO mpodeccuid U Tpyaa pa3iudyHoro poja,
yBa)XKEHHE K TPYLY U pe3ysbTaTaM TPYJOBOH EATENbHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHHUS MPEIMETHBIX 3HAHUIN MO XUMUM, OCO3HAHHBIN BHIOOP WHIUBUIYaJTbHOU
TPACKTOPUU TMPOAOKEHUSI 00pa30oBaHUS € YYETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEW, YCHEIHOMN
npodeccuoHaIbHON NeATEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTH
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) IK0JI0rH4ecKOro BOCIIUTAHUA:

HKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CYLIECTBOBaHUSA, ITOHUMAHHE LIEHHOCTH 3J0pPOBOIO U
O6e3omacHoro o0Opas3a JKM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bu3MUECKOMY U IICUXUYECKOMY 3I0POBBIO, OCO3HAHUE IIEHHOCTH COOIIOCHUS PABUIT
0e3omacHOro TOBEACHHS TMpH paboTe ¢ BelIecTBAMH, a TakKe B CHUTYalUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydyaeMble MPU U3YYCHUH XUMHUH, IS
pEIIEHUs 3a]1a4, CBSI3aHHBIX C OKPYXAIOIIEH NPUPOAHOW CPEIOM, ISl MOBBIICHUA
YPOBHS ~ DKOJOTUYECKOMW  KYJbTYpbl, OCO3HAHHS  TJOOANBHOTO  XapakTepa
HKOJIOTHYECKUX TMpOOJieM M TMyTed WX PEeIIeHUs IOCPEICTBOM METOJOB XHMHUH,
HKOJIOTMYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B IIO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeIMETHBIX pE3yJbTaTOB BBIACISIOT 3HAYUMBbIEC IS
(opMupoBaHUS MUPOBO33pEHUS OOIICHAYYHbIE MOHATHS (3aKOH, T€OpHUs, MPUHIUII,
rUrnoresa, (pakT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTO€. ), KOTOPBIE UCITOJIb3YIOTCS
B €CTECTBEHHO-HAay4HbIX yY€OHBIX IPEAMETaX U MTO3BOJISIIOT HA OCHOBE 3HAHUI U3 3TUX
IIpeAMETOB (POPMUPOBATH MPEACTABICHUE O LEJIOCTHONM HAYYHOW KapTHHE MHpa, U
YHUBEpCaJibHble  yueOHble JeWcTBUS  (TO3HABATENbHbIE, KOMMYHHKATHBHBIE,
perynsTUBHbBIC), KOTOpble  oOecrmeynBarOT  (HOPMHUPOBAHME  TOTOBHOCTH K
CaMOCTOATEILHOMY IJIAHUPOBAHUIO U OCYLIECTBICHHUIO yU€OHOU €ATEITbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

ba3oBble jornueckue aAeicTBU:



YMEHHUS HCTIOIB30BaTh MPUEMBI IOTHYECKOTO MBIIIICHUS TTPH OCBOCHUH 3HAHUM:
pPacKphIBaTh CMBICT XMUMHYECKUX TOHATHH (BBIICIATh WX XapaKTePHBIC MPU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JIPYTUMU TIOHATHUSMHM), HCIIOIH30BAaTh TOHATHS IS
OOBSICHEHHS OTIEIBHBIX (DAKTOB M SBICHUM, BHIOMPATh OCHOBAHUS M KPUTCPUH IS
KJIacCU(DHUKAIMU XUMHUYCCKUX BEIIECTB W XUMHUYECKHUX PEaKIUW, YyCTaHABIMBATH
MIPUYUHHO-CJICICTBCHHBIC CBS3H MEXIY OOBEKTaMH W3YUYCHHS, CTPOUTH JIOTUUYCCKUE
paccyxkiaeHus (MHIYKTHBHBIC, ICAYKTHBHBIC, IO AaHAJIOTHH), JEJaTh BBIBOJALI W
3aKIJIIOYCHUS;

yMEHHE TIPUMCHATh B TIPOIECCe IMO3HAHWS TOHATHS (NPEIMETHBIE U
METaNpeIMETHBIC), CUMBOJIMUECKHE (3HAKOBBIC) MOJECIIN, HUCIIOIb3YEMbIE B XUMHH,
peoOpPa3oBBIBaTh MIUPOKO MPUMEHSICMBbIC B XUMHH MOJICIIBHBIC MPEACTABICHHUS —
XAMHYECCKUH 3HAK (CHMBOJI DJIEMEHTA), XHMHUYEcKas QopMylia W ypaBHEHHUE
XUMHYECKOHW PEaKIIUU — IIPH PEIICHUH y4eOHO-TTO3HABATEIIBHBIX 33/1a4, C YU4ETOM ITHX
MOJICITbHBIX TPE/ICTABICHUI BBISBIIATH U XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKA
M3y4aeMbIX O0OBEKTOB — XHMHUYCCKHUX BEIIECTB W XUMHUYCCKUX PEAKIUH, BBISBIATH
o0mue 3aKOHOMEPHOCTH, TPHYMHHO-CJICJACTBCHHBIC CBSI3M M IPOTHBOPEYMS B
U3y4aeMbIX TPOIECCaxX H SBICHHSIX.

BazoBble HccsienoBaTeIbCKHE TeHCTBHSA

YMECHHE HCIIOJIb30BaTh ITOCTABJICHHBIC BOMPOCHI B KadyeCTBE HWHCTPYMEHTA
MO3HAHUS, & TAKXKE B KAUeCTBE OCHOBBI JJIsi (DOPMUPOBAHUS TUIIOTE3bI IO MPOBEPKE
NPAaBUJIBHOCTU BBICKA3bIBAEMBIX CYKIECHUM;

NpUOOpEeTeHHe OmbITa MO IJIAHUPOBAHHMIO, OPTraHU3allMd U IPOBEIACHUIO
YUYEHUYECKUX OKCIEPUMEHTOB, yMEeHHEe HaOmogaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITEILHO IMPOTHO3UPOBATh €TI0 pe3ysbTaT, (POopMyIHpoBaTh OOOOIICHHUS H
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCICTOBAHUS, COCTABIATH OTYET O
poJieJIaHHON padoTe.

Pab6ora ¢ undgopmanmei:

yMEHHE BbIOMpaTh, aHAJIM3UPOBATh M HHTEPHPETUPOBATH HWH(OOPMAIUIO
Pa3TUYHBIX BHJIOB M (HOPM MPEACTABICHHS, MOJIYYaeMYI0 W3 Pa3HBIX HCTOYHUKOB
(Hay4yHO-TIOMYJISIpHAs JINTEpaTypa XUMHUUYECKOTO COJIEp KaHMsI, CIIPABOYHBIE MTOCOOUS,
pecypcel UHTepHETa), KPUTHYECKH OIICHUBATH MPOTHBOPEUYMBYIO U HEIOCTOBEPHYIO
uHbOpMAIHIO;

yYMEHHE TPUMEHSATh pa3MYHbie METOJbI M 3alpoChl MPH TOWCKE M O0TOOpe
uHQOpPMAIIMM W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX JJIS BBITIOJHEHUS
y4eOHBIX WM TO3HABATENBHBIX 3a]ad ONPEeIEHHOTO THIA, MPUOOPETECHUE OIbITA B
0o0JacCTM  WCMOJB30BaHUS  HMHPOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH,
OBJIaJICHNE KYJIbTYpOH aKTHBHOTO HCIIONH30BAHUS PA3TUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITETIHO BHIOMPATh ONTUMAJBHYIO (HOpPMY TpeacTaBIeHUS HHPOPMAIMHA U
WJUTIOCTPUPOBATH PEIIaeMbI€ 3a/1a4M HECIIOKHBIMU CXEMaMH, JHarpaMMaMi, TPyTUMHU
dbopmamu rpadUKu U UX KOMOMHAIUAMU;



YMEHHE HWCIOIh30BaTh W  aHAIM3WPOBATH B  Tpolecce Yy4eOHOW U
HCCJICIOBATEIBLCKON JIEATCIPHOCTH HWH(GOPMAIMIO O BIUSHUW TMPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIMICTBA M TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHON CPEJIbI.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeHiCTBUSA:

yYMEHHS 3a7]aBaTh BOMPOCH (B XOje Auanora u (Wik) TUCKYCCHH) MO CYIIECTBY
oOcyxmaaeMol  Tembl, (GOPMYIUPOBATH CBOM  TNPEHJIOKEHUS  OTHOCHUTEIIHHO
BBITIOJTHEHUS TPEIOKEHHON 3a/1a4H;

YMEHHUS TMPEICTABIIATE TIOJTYYCHHBIE Pe3yIbTaThl IO3HABATCIIBHON JCSITSIIBHOCTH
B YCTHBIX M MUCHMEHHBIX TEKCTaX; JCJIaTh MPE3CHTAIMIO PE3YJIbTATOB BBITIOJTHEHUS
XUMHUYECKOT0 JKCIepuMeHTa (J1abopaTOpHOrO OMbITa, J1A00paTOpPHOM pPabOTHI O
MCCIICJIOBAHUIO CBOMCTB BEIIECTB, yUEOHOT'O MPOEKTA);

YMEHHS y4eOHOrO COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM
NI03HABATEILHON M MCCIIEIOBATEIBCKON JEATEIHPHOCTH MPU PEIICHUH BO3HUKAFOIINX
po0JieM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB U COTIIACOBAHUS MO3ULINH (00CyKIeHus,
OOMEH MHCHMSIMH, «MO3TOBBIC IITYPMBI», KOOPJWHAIIUS COBMECTHBIX JICHCTBUH,
OTIpEJICIICHIE KPUTEPUEB 10 OIICHKE KaYeCTBA BHITIOJHEHHON pabOTHI U APYTHUE).

PeryisiTuBHBIE YHHBEPCAIbHBIE YUeOHbIE IeiiCTBUSI:

YMEHHE CaMOCTOSITCIbHO ONIPEICATh IICJIM JICSITCIbHOCTH, IUIAaHUPOBATH,
OCYIICCTBIISITh, KOHTPOJUPOBaTh M TPH HEOOXOJMMOCTH KOPPEKTHPOBATH CBOO
NeATeNIbHOCTh, BBIOMpaTh Hambojee A(PEeKTUBHBIE CIIOCOOBI pelieHus YYeOHBIX U
MO3HABAaTEIbHBIX 3a/7a4, CAMOCTOSITENIbHO COCTaBISATh WM KOPPEKTUPOBATH
IIPEIJIO’KEHHBIN aJITOPUTM JEHCTBUIN MTPH BBIMOJTHEHUH 3aJaHUi C YIETOM MOITYUSHUS
HOBBIX 3HAaHUU 00 H3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEaKIUsAX, OICHUBATH
COOTBETCTBHE MOJYYEHHOTO PE3yJIbTaTa 3asBICHHON IIeJIH, YMEHUE UCIOIb30BaTh U
aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMble B YCIOBUU 3aJJaHUH.

HNPEAMETHBIE PE3YJIBTATBI

B coctaBe npeaAMeTHBIX pe3yabTaTOB 10 OCBOSHUIO 00513aTEILHOTO COICPIKAHUS,
YCTaHOBJICHHOTO TaHHOM (heiepaibHOM pabodei MporpaMMO, BBIICIISIOT: OCBOCHHBIC
00ydJaromuMHCs HayYHbBIC 3HAHMSI, YMEHHUS U CTIOCOOBI ICUCTBUH, CTICIIU(UISCKUE TS
MpeAMETHON 00J1acTh «XUMUS», BUBI ACATEIHHOCTHU MO TIOTYISHUIO HOBOTO 3HAHUSA,
€ro WHTEpIpeTalui, MpeoOpa3oBaHUI0 W MPUMEHEHHUIO B Pa3UYHBIX y4eOHBIX U
HOBBIX CUTYaIIHSIX.

K konity oOydenus B 8 kjiacce mpeaMeTHBIE Pe3ybTaThl HA OA30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e pacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TIOHATHHA: aToOM, MOJEKYJa,
XAMHYECKUN DJEMEHT, IPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMECHh
(omHOpOMHAsT ¥ HEOAHOPOJNHAS), BaJCHTHOCTh, OTHOCHUTEIbHAS aTOMHas M
MOJIEKYJISipHasi Macca, KOJMYEeCTBO BEIIECTBA, MOJb, MOJISIpHAS Macca,
MaccoBas JIOJISI XUMUYECKOTO AJIEMEHTa B COCIMHEHHH, MOJISIPHBIA O00BEM,
OKCHUJ, KHCJOTa, OCHOBAHHE, COJb, JJICKTPOOTPUIIATEIHLHOCTh, CTETICHb
OKHUCJICHHSI, XHMHYECKas peaknus, KiIacCu(UKAIUs PEeakiuidi: pPeaxiuu



COCIMHEHUS, PEAKIIUU PA3I0KEHUS, PEaKIMK 3aMEIICHUs, peakliui oOMeHa,
9K30- U SHJOTEPMUYECKUE PEAKIUH, TEIIIOBOM 2P(DEKT peakiuu, sApo aToma,
AJIEKTPOHHBIN CIIOM atoMa, aTOMHasi OpOuTalb, paauyCc aroMa, XUMHUYECKas
CBSI3b, MOJISIPHAS M HEMNOJISIPHAsA KOBAJIECHTHAs CBSI3b, WMOHHAS CBS3b, HOH,
KaTHUOH, AaHWOH, pacTBOp, MaccoBas [0S BemiecTBa (TIPOLICHTHAs
KOHIEHTpALMsI) B paCTBOPE;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKUX TMOHIATUHA U
NPUMEHSTh 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;
UCIIOJIH30BaTh XUMHUUECKYIO CUMBOJIUKY ISl COCTAaBJICHUS (hOPMYJI BELIECTB U
YPAaBHEHUN XMUMUYECKUX PEAKLUN;

OTIPENICNIATh BaJIGHTHOCTh AaTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTEIEHb OKUCJICHUS PJIEMEHTOB B OMHAPHBIX COSUHEHUSIX, PUHAIIICIKHOCTD
BEIIECTB K OMNpeaeaéHHOMY KJIacCy COCIMHEHUW 1o QopMmyiaM, BHUJ
XUMUYECKOW CBA3M (KOBaJEHTHAas W HOHHAs) B HEOPraHUYECKUX
COEJIMHECHUSX;

packpbiBaTh cMmbici I[lepuognueckoro 3akona J[. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKON 3aBUCUMOCTH CBOICTB
XUMHUYECKHX DJIEMEHTOB OT MX MOJIokeHuss B llepuoguueckoil cucreme,
3aKOHOB COXPAHEHMS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOTaIpO;

OIKCHIBATH U XapaKTepu30BaTh TabInuHyto popmy llepuoandeckoii CuCTEMBI
XUMUYECKUX DJEMEHTOB: pa3iIuyaTh MOHATUS «rjaBHas mnoarpynna (A-
rpynmna)» u «nodouHas noarpynna (b-rpymnma)», Mansie u 00bIINE TIEPUOIBI,
COOTHOCHTH 00O3HAa4YeHUs, KOTOphIe UMEIOTCsl B Tabmmie «lleprmonnueckas
cucrema xumudeckux osneMeHToB [[. WM. MeHnneneeBa» ¢ 4HCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMUMHUYECKUX 3JIEMEHTOB (COCTaB H
3apsn siapa, o01ee YMciIo SJIEKTPOHOB U PACTIPEICTICHUE UX TT0 AJIEKTPOHHBIM
CJI0SIM);

KJIacCU(UIIUPOBATh XUMHUYECKUE JJIEMEHTBI, HEOPTaHUYECKHUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YHCIYy M COCTaBy YYAcCTBYIOIIMX B PEAKUUH
BEIIECTB, MO TEIIIOBOMY D (DEKTyY);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPXKIasi OMUCAHUE MPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT UX Ka4y€CTBEHHOI'O
COCTaBa, BO3MOKHOCTH POTEKAHUS XUMUYECKUX ITPEBPALIEHUHN B Pa3JIUYHbBIX
YCIIOBUSAX;

BBIYUCIIATh OTHOCUTEJIBHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MacChbl BELIECTB,
MAacCOBYIO [IOJII0 XUMHUUYECKOTO »3JEeMEHTa 1o (QopMysne COeIuHEHUs,
MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI IO YPABHEHUIO
XUMHUYECKOU pEaKInuH;



MPUMEHSITh OCHOBHBIC OTICPAIMHA MBICIUTEIBLHOW ACATEIBPHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHE, 0000IleHNe, CUCTEMAaTU3alMI0, KIacCUPUKAILIUIO,
BBISIBJICHUE TPUYMHHO--CJICICTBCHHBIX CBSI3¢H — I M3YyYCHUS CBOWCTB
BEIIECTB U XUMHYCCKUX PEAKIIN, €CTECTBEHHO-HAYYHBIC METO bl IIO3HAHMSI —
HAOJIFOJICHUE, W3MEpPEHHE, MOJICITUPOBAHHE, OKCIICPUMEHT (peanbHBIA U
MBICJICHHBIN );

CJIeIOBaTh IMpaBUjIaM IOJIB30BAHUS XUMUYECKON MOCYI0N U J1a00paTOPHBIM
o0opynoBaHMEM, a TakKe TpaBWJIaM OOpalieHus C BEIIECTBAMH B
COOTBETCTBHH C MHCTPYKITUSMU 10 BBITOTHEHHUIO JIAOOPATOPHBIX XUMUYCCKUX
OTBITOB TIO TMOJYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJAOPOaA U
KHUCIJIOPO/Ia), MPUTOTOBJICHUIO PACTBOPOB C OMpPEACIEHHON MacCOBOM JoJieit
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBaTh M TPOBOAUTH XHUMHYCCKHE
OKCIIEPUMEHTHI TI0 PACIO3HABAHWIO PACTBOPOB IIEJIOYeH W KHUCIOT C
MOMOIIIbIO0 UHJIUKATOPOB (J1TakMycC, heHond TaenH, METHIOPAHXK U APYTrue).

K koniy oOydenus B 9 kjacce mpeJMeTHbIE pe3ylbTaThl HA Oa30BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacCKpbIBATh CMBICJI OCHOBHBIX XUMHUYECKUX MOHATUI: XUMUYECKUM AJIEMEHT,
aToM, MOJIEKyJa, HMOH, KaTHUOH, AaHWUOH, NPOCTOE BEIIECTBO, CJIOKHOE
BEIIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTENIEHb OKUCIICHUS,
XUMUYECKash peakius, XdMMUUecKas CBs3b, TEIJIOBOM 3(pPeKT peakinu, MOJb,
MOJISIPHBIN 00BEM, pacTBop, AJIEKTPOJIUTBHI, HE3JICKTPOJIUTHI,
ANEKTPOJIUTHYECKAS TUCCOLMAIIUS, PEaKIIMM HOHHOTO OOMEHa, KaTaiu3aTop,
XUMUYECKOEe  paBHOBECHE, OOpaTMMble M  HEOOpaTUMBIE  PEaKIIHH,
OKUCJIMTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTENIh, BOCCTAHOBUTEIIb,
OKHCJIEHHEe W BOCCTaHOBJICHWE, AJUIOTPOIHs, amM(OTEPHOCTh, XUMHUUECKas
CBsI3b (KOBaJICHTHAs, UOHHAS, METAJUIMYECKas), KpUCTALINUECKAs PeIIETKA,
KOppO3Usl METAJIOB, CIUIaBbl, CKOPOCTh XMMHYECKOW peakiuu, MpeaeabHO
nonyctuMast konuentpanusa [/IK BemecTsa;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XHMHWYECKUX IMOHATHUA U
IIPUMEHSATH 3TU NOHATUS [IPU ONKMCAHNUH BELIECTB U UX MIPEBPALLCHUI;
MCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHUS (POPMYIT BEIIECTB U
YPaBHEHUN XMUMUYECKUX PEAKIUN;

ONpPEAEATh BAJEHTHOCTh M CTEIEHb OKHMCIIEHUS XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOTO  COCTaBa, [MPUHALICKHOCTh  BEHIECTB K
onpeNenEHHOMY KJIACCy COSIMHEHUN 10 (OpMysaM, BHJI XUMHYECKOU CBS3U
(KOBaJI€HTHAsl, UOHHAs, METAJUINYECKasi) B HEOPraHUYECKUX COEIUHEHHUSIX,
3aps]l HOHA IO XUMUUYECKOH (hopmyIie, XapakTep cpebl B BOJAHBIX PACTBOpPAx
HEOPraHWYECKUX COCTMHEHUN, TUIT KPUCTAJINYECKON PEIIETKA KOHKPETHOTO
BEILIECTBA;

packpbiBaTh cMmbich llepuonmueckoro 3akona J[. WM. Menaeneea wu
JEMOHCTPUPOBATh €ro INOHMMAaHWE: OINHUCBhIBATH M  XapaKTEPU30BATh



Tabinunyto (opmy Ilepuoamueckoil cHUCTEMbl XUMUYECKHUX DIIEMEHTOB:
paznuyarh MOHATUS «JIaBHas mnoArpynmna (A-rpymnma)» M «1modoyHas
noarpynmna (b-rpynna)», wmansie u OodbIIME TEPUOMABI, COOTHOCHUTH
0003HayYeHUs1, KOTOPbIE UMEIOTCA B MEPUOJUYECKON TabauLe, ¢ YUCIOBBIMU
XapaKTepUCTUKaMU CTPOCHMSI aTOMOB XHUMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, o0lee YMCIo SJIEKTPOHOB U paCHpeeiIeHUe UX MO AIEKTPOHHBIM
COsIM), OOBACHATH OOLIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
AJIEMEHTOB M WX COEIMHEHHMHA B Mpeenax MallbIX MEePUOJOB U TJIABHBIX
HNOJTPYIII C YYETOM CTPOEHUS UX ATOMOB;

KJacCU(UIUPOBATh XUMHUYECKUE JJIEMEHThl, HEOPraHWYEeCKHUE BeIleCTBa,
XUMHYECKUE peakuuu (MO YUCIy M COCTaBy YYacTBYIOLIMX B peakUuu
BEUIECTB, MO TEMIOBOMY 3((EeKTy, M0 U3MEHEHHMIO CTENEHEW OKHCIICHUS
XUMHYECKUX JIEMEHTOB);

XapakTepu3oBaTh (ONMHUCHIBATh) OOIIME U cheuuduueckrue XUMHYECKUe
CBOICTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOITBEPK/1ast OMMMCAHUE TPUMEPAMHU
MOJIEKYJISIDHBIX M HOHHBIX YpPaBHEHHH COOTBETCTBYIOIIUX XHUMHUYECKHUX
pEaKLHnii;

COCTaBIIATh YPABHEHUSI ANEKTPOTUTUUECKON TUCCOIMAIIMN KUCIIOT, IIeI0Yei
U COJICH, TOJHBIE U COKpAIEHHBIE YpaBHEHHS peakluuid MOHHOTO OOMeHa,
YpaBHEHHS pPEAKIUH, MOATBEPKIAIOIIMNX CYIIECTBOBAHUE T'E€HETUYECKON
CBSI3M MEX]y BEIIECTBAMU PA3IMYHBIX KJIACCOB;

pacKpeIBaTh  CYHIHOCTh  OKHMCIWTEIbHO-BOCCTAHOBHUTENBHBIX  pEaKIMid
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOIO OajaHca 3TUX pPeaKIni;
POTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT HX CTPOCHHS,
BO3MOXKHOCTU TPOTEKAHUS XUMHUYECKHX TMPEBPAIICHUN B Pa3IMUHBIX
YCIIOBUSX;

BBIUUCTISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO DdJeMEHTa 1Mo (opMyse COCAHMHECHHS,
MacCOBYIO JIOJIO BEUIECTBA B PACTBOPE, IPOBOAUTH PACUETHI M0 YPABHEHUIO
XUMHUYECKOU pEaKInH;

co0JIr01aTh MpaBujia MOJIb30BAHUA XMMHUUYECKOH MOCYI0i U J1abopaTOpHBIM
o0opyI0BaHUEM, a TaKXkKe IIpaBUiIa 0OpallleHus C BEIleCTBAMU B COOTBETCTBUU
C MHCTPYKUUSIMU IO BBIIOJHEHHUIO Ja0OPAaTOPHBIX XUMUYECKUX OIBITOB IO
MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (AMMHAKa U YTIEKUCIOrO
rasa);

IPOBOAUTh PEAKLUH, MOATBEPKAAIOIINE KAaYECTBEHHBII COCTaB pa3indHbIX
BEUIECTB: PACMO3HABAaTh ONBITHBIM NYTEM XJIOPHA-, OpPOMHI-, HOIWM-,
kapOoHat-, Qocdar-, cwimkar-, cyiabdar-, THAPOKCHUI-HOHBI, KaTHOHBI
aMMOHHS W HMOHBI H3YYEHHBIX METAJJIOB, MPHCYTCTBYIOIIUME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB;



MPUMEHSITh OCHOBHBIC OTICPAIMUA MBICIUTEIBHONW JCSITCIIBHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, 000OIIEHUE, CUCTEMATU3AIMIO0, BBISIBICHUE MPUUYUHHO-
CIICICTBCHHBIX CBSI3€M — I W3y4YEHUS CBOWCTB BEMIECTB U XUMHYECCKUX
peakiuii, EeCTECTBEHHO-HAyYHbIC METOJbl TIO3HAHWS — HaOIIOACHUE,
U3MEPEHUE, MOACIUPOBAHNE, DKCIIEPUMEHT (pEaJIbHbIA U MBICIIEHHBIHN )



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrtpoiabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckme peakuun
11 [ToBTOpEHue u yriydieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nen 2. HemeTa/JILI M UX COeAMHEHHUS
91 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6+1peseps bubmmorexa [JOK
' PyibL. 4P PesEp https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
25+1

Hroro no pasaeny

peseps



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
31 Obmute cRoficTea MeTaIoR 4 https://m.eds00.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTaJUIbI 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»kaiomnias cpeaa
41 B oBeKa 3 bubmmoreka [{OK
' CIHECTBA 1 MATCPHAIIBL B AKHSHI HeT https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC BpeMs 2 bubmiorexa HOK
p p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

9 KITIACC
Ne KonuyecTBo yacos DJIeKTPOHHbIE
n Konrt Ivaxmu | Aara nudpoBbie
Tema ypoka OHTPO pa bp
/ Bcero JbHBbIE YyecKHe H3YyYCHUA 06pa3OBaTeJ'II)HI)Ie
n padoThI padoThI pecypchl
Pa3nes 1. BemecTBo U XuMHuyeckmne peakuun 17
Tema 1. [loBTOpEeHuUe u yrirydJjieHue 3HAHUA OCHOBHBIX 5
pa3aesioB Kypca 8 kiacca
[ToBTOpenue. Ilepnonuueckuii 3akoH. [leprnoauueckas
1 cuctema xumuuyeckux aneMeHToB . . MenneneeBa 1 bubmuorexa LIOK
N T a ' https://m.edsoo.ru/00adb59¢
BBo1HBIN HHCTPYKTaX 110 T.0
2 3aKOHOMEPHOCTH B U3MEHEHNUH CBOWMCTB XUMHUYECKHUX 1 bubmmoteka LIOK
3JIEMEHTOB TEPBBIX TPEX NEPHUOJIOB https://m.edsoo.ru/00adh6b6
3 Knaccudukarus 1 HOMEHKIaTypa HEOPraHMIECKUX BEIIECTB 1 Bubmworexa LIOK
H yp p m https://m.edsoo.ru/00adb7e2
4 Bubl XuMU4eCKO# CBSA3U U TUIIBI KPUCTAJUIMUECKUX PEIIETOK 1 Bubmuorexa LIOK
A P p https://m.edsoo.ru/00adbac6
5 Kontponbnas padorta Nel o teme «IloBTopenue u 1 1
yriayOieHne 3HaHU OCHOBHBIX pa3/IesioB Kypca 8 Kiiacca»
Tema 2. OcHOBHbBIE 3AKOHOMEPHOCTH XMMUYECKUX 4
peakuuii
Knaccudukanus XuMHUYECKUX peakuil 0 pa3IudHbIM Bubimnoreka [JOK
6 1
[PU3HAKAM https://m.edsoo.ru/00adbch0
7 ITonaTHe 0 ckopocTr XUMHUYECKOH peakuuu. [lonsrue o 1 Bubinoreka [IOK
TOMOT'CHHBIX 1 F'€TEPOrCHHBIX PEeaKIUIX https://m.edsoo.ru/00adbe9a
IToHATHE 0 XUMUYECKOM paBHOBECUH. DAKTOPBI, BIUAIOIINE
o bubamorexa [JOK
8 Ha CKOPOCTb XUMHUYECKOM PEaKLUH U MOJIOKECHUE 1

XUMHUYCCKOTO paBHOBCCHUS

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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Bubaunorexa [JOK

9 | OkHCIUTENbHO-BOCCTAHOBUTEIILHBIC PEAKITUU 1 https://m.edsoo.ru/00adcade
Tema 3. DjieKTpoJIUTHYECKAS TUCCONMANUSA. XUMHYECKHEe 8
peakuuu B pacTBoOpax
10 Teopus anexrponauTrueckoit auccouranuy. CuabHbIE U 1 Bu6nuorexa [JOK
ci1adble AIEKTPOITUTHI https://m.edsoo.ru/00adcd68
o Bubmuoreka [IOK
11 | " 1
OHHBIC YpaBHCHUA PEaKiiu https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA COJICH B CBETE MPECTaBICHUN 00 1 Bubimnoreka [JOK
BIEKTPOJIUTUYECKON AUCCOIUALINHT https://m.edsoo.ru/00add8b2
XUMHUYECKHE CBOWCTBA COJICH B CBETE MPEACTABICHUIN 00 Bubrorexa LIOK
13 . 1 https://m.eds00.ru/00add8h2
ANEKTPOJIUTUUECKON JUCCOIHAITITT
. bubmuoreka [IOK
14 | 11 1
OHATHE O THAPOIM3C CoTeH https://m.edsoo.ru/00add9d4
O06001IeHre U cucTeEMaTU3aMs 3HAHUI 10 TEMaM «
15 | Krnaccudukarus XHMHYECKUX PEAKITUI» U 1 Bubmworexa LIOK
1 peaxi https://m.edsoo.ru/00addd12
«DNEKTPOIUTUYECKAas TUCCOIHALIHS)
[Ipaktuueckas padota Ne 1. «Pemenne sKkCiepuMEeHTATbHBIX
16 3agau» 1o tTeme «CBOWCTBA KUCJIOT, OCHOBAaHUW U COJIEH Kak 1 Bubmworexa LIOK
o ’ https://m.edsoo.ru/00addbfa
ANIEeKTPOIUTOBY. MHCTpyKTaX 110 T.0.
17 KontponbHas padoTta Ne2 o teme «DIEeKTPOTUTHICCKAS 1 Bubimnoreka [IOK
JTUCCoLraIisa. XUMHUCCKHUE PEAKIMH B PACTBOPAX» https://m.edsoo.ru/00addecO
25+
Pa3pen 2. Hemera bl M UX COeTUHEHU ST 1
Tema 4. O01mas xapaKTepUCTHKA XMMHUYECKHUX 3JIEMEHTOB 4
VIIA-rpynnsi. I'ajiorenst
18 Ananus x.p. O0miast XxapakTeprCcTUKa TaTOTeHOB. 1 BuGnmmoreka [JOK

XUMHYECKHE CBOMCTBA HA TPUMEPE XJIOpa

https://m.edsoo.ru/00addfe2
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19 Xinopoojiopoa. CosisiHasi KUCIOTA, XUMUYECKHE CBOMCTBA, 1 Bbubmuoreka LIOK
MOJIy4Y€HHE, IPUMECHEHNUE https://m.edsoo.ru/00ade10
20 [TpakTuaeckas padbora Ne 2 o teme «llomydeHue consHOM 1 Bubinoreka [JOK
KUCIIOTHI, H3y4eHHe e€¢ CBOUCTB». IHCTpyKTaXx 10 T.0. https:/m.edsoo.ru/00ade348
21 Beruncnenus 1o ypaBHeHUAM XUMHUYECKUX PEAKLUN, €CIIU 1 bubmmoreka LIOK
OJINH U3 PEareHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
Tema 5. O61as xapaKTePUCTHKA XMMUYECKHX 3JIEMEHTOB T+
VIA-rpynnel. Cepa u eé coenimHeHHsI 1
bubaunoreka [JOK
22 s XapaKTEPUCTHK MeHTOB VIA-rpymibl 1
Obmas XapakTepuCTHKa SIEMEHTO Pyl https://m.edsoo.ru/00ade64a
23 AmorponHbie MoauUKAIU cepbl. HaxoxaeHue cepbl u eé 1 Bubnuoreka [JOK
COeIMHEHUH B pupoje. XUMUUYECKUE CBOMCTBA CEpbI https://m.edsoo.ru/00ade64a
24 CepoBonopo, cTpoeHue, (Pu3ndecKue U XUMUIECKHE 1 bubnunoreka LIOK
CBOICTBa https://m.edsoo.ru/00ade802
o5 Oxcuppl cepbl. CepHas KHCIOTa, (PU3MYECKUE U XUMUYECKHE 1 Bu6nuorexa [JOK
CBOWCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XHWMHUYECKUE PEAKIUH, JIEKALNE B OCHOBE IPOMBIIIIEHHOTO
26 | cmoco0a NoJy4eHUs CepHOU KHCIOThl. XUMHUYECKOEe 1 Bubmuorexa LIOK
yi p _ ' https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYXKAIOLIEH Cpeibl COEAMHEHUSIMU CEPhI
27 | Bbluncienue MaccoBOM I0JIM BBIXOJA MPOIYKTA PEaKIuu 1 Bubnioretca LIOK
A /la HPOALYKTa peaKt https://m.edsoo.ru/00adec8a
08 [IpoBepounas pabora 1o Teme « ['asorens» u « Cepa u eé 1
COCTMHEHUS»
Tema 6. O01mas xapaKTepUCTHKA XMMHUYECKHUX 3JIEMEHTOB 7
VA-rpynnsl. A30T, (pochop U X coeTUHEHUsI
Ananuz x.p.O0m1ast XxapakTeprCcTUKa 3JI€MEHTOB V A-TpYIIIHIL.
29 | A3ort, pacnpocTpaHEeHHUE B IPUPOJIE, hru3nyeckre u 1 bubmaoreia [JOK
» paciip pv pHp VH ’ https://m.edsoo.ru/00adeea6
XMUMHYECKHEe CBOMCTBA. BBOAHBIN HHCTpYKTaX 1O T.0.
30 AmMuak, ero (pu3NYeCKue U XUMUYECKHe CBOWCTBA, 1 Bu6muorexa [JOK

MOJIYYCHHUEC U TPUMCHCHUC

https://m.edsoo.ru/00adf004
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[Tpaktuyeckas padora Ne 3 o teme «llomyuenne ammuaxa,

Bubaunoreka [JOK

31 .
U3yuYeHHe ero cBoucTBy. MHCTpyKTax 1o T.0. https://m.eds00.ru/00adf180
.. . Bubmoreka [TOK
2 | A
3 30THAs KUCTIOTA, €€ (PU3NYECKUEe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30Banne HUTPATOB U COJIEH aMMOHUS B KQU€CTBE .
. bubanoreka IIOK
. X
33 MI/IHepaJII)HI)Ij( ynoopeHuil. XuMHueckoe 3arps3HeHne https://m.edsoo.ru/00adf518
OKpYXaIoIlel Cpe/ibl COSAMHEHUSIMU a30Ta
34 ®dochop. Oxcun pochopa (V) u pocdopnas kuciora, Bu6muorexa [JOK
(du3nyeckne 1 XMMUYECKHE CBOMCTBA, MOJIy4YeHHE https:/m.edsoo.ru/00adf68a
35 Hcnonws3oBanne GocdaToB B KaueCTBE MUHEPATBHBIX Bubmmnoreka [JOK
ynoOpeHuil. 3arpsi3HeHue NpupoaHoi cpensl pocharamu https:/m.edsoo.ru/00adfc20
Tema 7. O01asi XapakTepucTUKAa XUMHYECKHUX 3JI€MEHTOB
IVA-rpynnsl. Yriepoa u KpeMHHI M MX COCAUHEHHS
36 VYriepon, pacnpocTpaHeHue B pupo/ie, Gu3ndecKue u Bu6nnoreka [JOK
XUMHUYECKHE CBOWMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux (pusnveckue u XMMHYECKHe CBOMCTRA. . OK
bubanoteka L]
37 31\(/0)nomqec1<ne poOJIEMBbI, CBSI3aHHBIC C OKCUIOM YTJIepo/ia https://m.edsoo.ru/00adfebe
. bubanoreka [JOK
38 | YromHas KHCIOTA U €5 COIH https://m.edsoo.ru/00ae006¢c
[Ipaktrueckas padota Ne 4 o reme "Ilonmydenue . OK
bubmanoreka 1]
_ n
39 }I;IMGKHCHOFO ra3a.6KaquTBeHHas{ peaxius Ha kKapOoHaT-HOH". https://m.edsoo.ru/00ae027e
HCTPYKTaX 10 T.0.
40 [lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK Bubmmorexa [IOK
0 COCQUMHEHMAX yriepoaa https://m.edsoo.ru/00ae054e
. Bbubmuoreka [JOK
41 Kpemnii i ero coenmmenus https://m.edsoo.ru/00ae080a
[IpakTuueckas paborta Ne 5. Pemienue skcrepuMeHTalIbHbBIX . o
o b oteka [IOK
42 | 3amau no Teme «BaxkHel11e HeMeTauTbl U UX COSTUHEHUS. HomoTeka 11

WuctpykTax 1o T1.0.

https://m.edsoo.ru/00ae0bf2
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43 KonTpomnsnas padora Ne3 no teme «BaxHeime HeMeTalIbl 1 Bubinoreka [JOK
U UX COCIUHEHUS https://m.edsoo.ru/00ae0e18
Pa3znea 3. MeTaJUIbl M HX COeIUHEHUS 20
Tema 8. O01mMe cBolicTBa META1JIOB 4
OO0mmas XxapakTepUCTUKA XUMUYECKIX DJIEMEHTOB — METAJIJIOB.
44 MeTtannnueckas CBSI3b U MeTAJUIMYECKasl KpUCTALIINUECKAs 1 Bubmmorexca LIOK
- _ p https://m.edsoo.ru/00ae103e
pemérka. Pu3nUecKre CBOMCTBA METAIOB
XUMHYECKUE CBOMCTBA METAIJIOB. DJIEKTPOXUMUUYCCKUHN P Bu6norexa [JOK
45 . 1 .
HaIPsOKEHUN METAJIOB https://m.edsoo.ru/00ae1156
O6mue ciocoOs! momydeHus: MmetamioB. CruiaBbl. Beraucienus
46 10 YPaBHEHUSIM XUMHUUYECKUX PEAKIIUH, €CIIU OJIUH U3 1 bubmorexca LIOK
P peaxiH, A https://m.edsoo.ru/00ae1156
peareHTOB COJIEPKUT MPUMECH
bubmuotexa IIOK
47 TToustue o K 1A MET B 1
0 € 0 KOoppos CTaino https://m.edsoo.ru/00ael1278
Tema 9. Ba:kHeiimme MeTaJIJIbI M UX COeTHHEHHS 16
bubanoreka [JOK
48 IlenoHbIe METAILIEI 1 https://m.edsoo.ru/00ae14b2
49 OKcHIbl U TUAPOKCUIBI HATPUS U KA 1 Bubmorexca LIOK
A AP A p https://m.edsoo.ru/00ae14b2
50 [llerouHO3eMeEIbHBIC METAIUIBI — KAIbLHN M MarHui 1 bubmorexa [OK
1 https://m.edsoo.ru/00ae15e8
51 Baxueie coequHEeHNS KaJIbLIUs 1 Bubmmorexa IOK
2 I https://m.edsoo.ru/00ae15e8
52 O000111eHIE U CUCTEMATHU3AIUs 3HAHUN 1
. . bubanorexa [JOK
53 XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS 1 https://m.edsoo.ru/00ae1886
54 [IpakTaeckas pabota Ne 6 mo Teme «KECTKOCTH BOJBI U 1 Bu6moTexa ITOK
MeToIbl €€ ycTpaHeHus». MHcTpykTax 1o T.0. https:/m.edsoo.ru/00aelae8
o bubamorexa [JOK
55 ATIOMHHHAR 1 https://m.edsoo.ru/00aelc64
o bub6 OK
56 AmoTepHbIe CBOCTBAa OKCUAA U THAPOKCHIA 1 nomorexa 11

https://m.edsoo.ru/00aelc64
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Bubanorexa [JOK

57 | HKeneso 1 https://m.eds00.ru/00ae1d86
Bubaunorexa [JOK
58 Oxcupl, ruapokcuanl u conu xenesa (1) u sxxenesa (111) 1 https://m.edsoo.ru/00ae3566
59 O000111eHNE U CUCTEMATH3AIMS 3HAHUI 1
[TpakTdeckas padorta Ne 7. PemeHue skcriepuMeHTaTbHBIX
60 3a51a4 110 TeMe «BakHelIe MeTauibl U UX COEIUHEHUS 1 Bubmoreica LIOK
A A ' https://m.edsoo.ru/00ae3de8
WHucTrpykTax no T.0.
Berarcnenus o ypaBHEHUSIM XUMHUYECKUAX PEAKITUH, CITH
61 OJIMH U3 PEAreHTOB JaH B U30BITKE WIH COAEPIKUAT IIPUMECH 1 Brbmorexca LIOK
& p a N sep P ’ https://m.edso0.ru/00ae1750
Berarcnenus MacCoBO JIOJIM BBIXO/1a MTPOYKTA PEAKITUN
62 O0001IeHNE U CUCTEMATH3AIINs 3HAHUN 1
KonTtponsHas padota Ne 4 o teme «BakHeime MeTamibl 1
63 | wux coeamHeHUs» MTOTOBas MPOMEKYTOUHAS ATTECTAIINS B 1
(dhopme KOHTPOJBLHOM pabOTHI
Pa3znen 4. Xumus v OKpy:Kamomas cpeaa 3+
AHanu3 K.p. BemectBa u Mmarepuaibl B MOBCEAHEBHOM KU3HU Bubinoreka [IOK
64 1 _
4eJoBEeKa https://m.edso00.ru/00ae3f50
65 XuMHueckoe 3arpsi3sHeHHE OK aromei cpeanl 1 buGamorexa [IOK
p Py aioll pea https://m.edsoo.ru/00ae4270
66 Poib XMHU B pelIEHUH DKOJOTMUYECKUX IPOOIEM 1 buGamorexa [IOK
p p https://m.edsoo.ru/00ae4270
. o bubanorexka [JOK
67 PesepBHrlit ypok. OG00IIeHIE U CUCTEMATHU3AIIHS 3HAHUHA 1 https://m.edsoo.ru/00ae0d0a
. . bubanorexa [JOK
68 PesepBHblit ypok. O6001IeHNE U CHCTeMAaTHU3alMsI 3SHAHUN 1 https://m.edsoo.ru/00adb33c
OBUHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



