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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1Mo XMMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTABIICHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOW IpPOrpaMMbl OCHOBHOI'O OOIIETO
oOpaszoBanusi, mpexacraBieHHbix B DPI'OC OOO, a Takxke Ha OcCHOBe (heaepaiibHON paboueit
IpOrpaMMbl BOCHHUTAHUS M C YYETOM KOHLEIMIUU IMPErnojaBaHusi yueOHOro mpenmMera «XuUMHSI» B
oOpa3oBareibHbIX opranu3auusx Poccutickoit @enepanu.

[TporpamMma 1o XxumuM Aa€T NpeACcTaBICHUE O LENIX, 001Iel cTpaTeruu o0y4eHus, BOCIUTaHUS
U pa3BUTUs OOyYAlOMIMXCS CpPEACTBAMH Y4eOHOTO IMpeaMeTa, YCTaHAaBIMBACT 00s3aTelIbHOE
IIPEIMETHOE COZIEp KaHUE, ITPEyCMATPUBAET PACIIPEAEICHHUE €T0 10 KilaccaM U CTPYKTYPUPOBAHUE 110
pa3zenaM W TeMaM MpOrpaMMbl IO XHMHH, OINpEAeNseT KOJIMYECTBEHHbIE U KaueCTBEHHBIC
XapaKTEPUCTHKH COJACPKAHMs, PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh M3YUEHHUS XUMHH C Y4ETOM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Mpoliecca, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIMXCcsl, ONpeaesseT BO3MOKHOCTH IpEeAMETa Ul peain3aluu TpeOoBaHUM K
pe3ylnbTaTaM OCBOCHHSI OCHOBHOW 0OOpa30BaTeiIbHOW MNpPOrpaMMbl Ha YPOBHE OCHOBHOTO OOILEro
o0Opa3oBaHus, a TaKke TPeOOBaHWH K pe3yiabTaraM OOydeHHs XMMUU Ha YpPOBHE IeJIed HM3Yy4eHUs
peIMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON JIEATEIBHOCTH O00YYaIOUIerocsi M0 OCBOEHUIO
y4eOHOTr0 COIep KAHMUS.

3HaHME XHUMHUU CIYXUT OCHOBON Juisi (OPMUPOBAHUS MHPOBO33PEHHUS O00ydYaromIerocs, €ro
NPEJCTAaBICHUN O MaTepHaJbHOM EIMHCTBE MHpA, BAXKHYIO POJIb UTPAOT (HOpMHUpPYEMbIE XHUMHEH
MPEJICTABICHHUS O B3aUMOIIPEBPAILICHUSX SHEPTUU U 00 SBONIOIHMH BELIECTB B MPHUPOAE, O MYyTIX
peteHus r100aNbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHs YEIIOBEYECTBA — CHIPHEBOM, YHEPTETUIECKOM,
MUIIEBON U KOJIOTUYECKON O€30MacHOCTH, TPOOIIeM 3IpaBOOXPAaHEHHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pealn3alii BO3MOXKHOCTEH JUisi caMOpa3BUTUS U (OPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001Iel U QYHKIIMOHATEHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (hOpMUpOBaHME MBIIUIEHUS W TBOPUYECKUX CHOCOOHOCTEH oOyuarommxcs,
HaBBIKOB MX CAMOCTOSITENIbHON y4eOHOW NeATeNIbHOCTH, YKCIIEPUMEHTAIBHBIX H HCCIIEeIOBATEIhCKIX
yYMEHUH, He0OOXOAMMBIX KaK B TIOBCEIHEBHOM KHU3HM, TaK U B IPOPECCUOHATBHON IeSATEIbHOCTH;

3HAKOMUT CO CHENU(PHUKON HAYIHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsI1a HA
€IMHCTBO NPHUPOJIBI U YENIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TarioM B (hOPMUPOBAHMM €CTECTBEHHO--
HAYYHOU IPaMOTHOCTH O0YYarOIINXCS;

CrocoOCTBYeT (POPMUPOBAHHIO IIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO--HAYUYHBIM 3HAHHSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa30oBaHUE 00Yy4arOIINUXCS.

JlaHHbple HampaBieHUs B OOyYeHMHM XHMMHUU oOecleduBaloTcs creuudukoil copepxaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBISIETCS IMEAarOrMYecKd aJalTHPOBAHHBIM OTPaXECHHEM 0a30BOM
HAyK{ XMMUU Ha OTIpeIeIEHHOM dTare e€ pa3BUTHUS.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHWsI OPUEHTHPOBAH Ha OCBOCHHE
00y4aromyUMHUCS CHUCTEMBbl IEpBOHAYAIBHBIX TMOHATUA XMMHH, OCHOB HEOPTaHUYECKOM XUMHHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSATHIA OPraHUIeCKON XUMHH.

CrpyKTypa cozepkKaHus IPorpaMMbl IO XUMUHU c(pOpMHUpOBaHA Ha OCHOBE CUCTEMHOTO MOIX0/a
Kk e¢ m3ydeHuto. CopepikaHUE CKIAIBIBACTCS M3 CHUCTEMBI TOHSATHH O XUMHUYECKOM DJJIEMEHTE W
BEIIIECTBE M CUCTEMbI MOHATHI 0 XUMHUECKOW peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI
10 TPUHIMITY IOCTEeNIOBATEILHOTO Pa3BUTHSl 3HAHWH Ha OCHOBE TEOPETHUYECKUX IPEACTaBICHUMN
pa3HOro YpOBHS:

— aTOMHO--MOJICKYJISIPHOTO YU€HUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoaunueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMMU;

— Y4EHUS O CTPOCHUH aTOMa U XUMHUYECKO CBA3H;

— MpECTaBICHUH 00 MEKTPOIUTUIECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.



Teopernueckre 3HAHMS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH TOJIYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIbHO OT OAHOTO YPOBHSI K JAPYrOMY, BBIIOJHSSA
GyHKIIMM OOBSCHEHHS W MPOTHO3HPOBAHHS CBOWMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U TIOJTyYSHUS H3y4aeMbIX BEILIECTB.

OcBocHHE MPOTrPaMMEBI TI0O XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MIPEIICTABICHHUS O XUMUYECKOM
COCTaBJISIIOLIEH HAYYHOM KapTHUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPOJIbl, IEHHOCTHOTO OTHOIIECHUS
K Hay4YHOMY 3HAHHMIO U METOJlaM MO3HaHUs B Hayke. M3yueHrne XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HaHWH U3 paHee U3YYCHHBIX YUeOHBIX MpeaMeToB: «OKpyx aromuid Mupy, «bromorus. 5—7 kinaccel» u
«®Dusuka. 7 Kiacey.

[Ipy u3ydeHMH XUMHH MPOUCXOIUT (POPMUPOBAHUE 3HAHUII OCHOB XMMHUYECKOW HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKOW JAESITENIbHOCTH YEJIOBEKa M KaK OJHOI0 W3
KOMIIOHEHTOB MHUPOBOHM KYJNbTYpBL. 3a/iada y4yeOHOro MmpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMHUYECKHX 3HAHUH — BaKHEUINX (AKTOB, MOHATHHA, 3aKOHOB W TEOPETUYCCKUX TIOJOKEHUH,
JOCTYIHBIX 0000IIEHUI MHPOBO33PEHUECKOrO XapaKTepa, sI3bIKa HAyKH, B MPHOOIICHUN K HAyYHBIM
METOJIaM TTO3HAHUS MPH M3YYECHUU BEIISCTB U XUMHUYECCKUX pEakluid, B (OPMUPOBAHUU U PA3BUTUHU
MO3HABATENIbHBIX YMEHHUH U UX IPUMEHEHUU B yueOHO-T103HABATEIbHON U Y4eOHO-HCCIIEI0BATEIbCKOM
JesATeTbHOCTH, OCBOCHUH TIPaBUJI 0€30MaCHOTO OOpAIleHHsI C BEIIECTBAMU B ITOBCEHEBHON KU3HU.

[Ipy u3yuyeHMHM XUMHUM Ha YpPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs Ba)KHOE 3HAYCHHE
IPUOOPENTHN TaKUe LIETH, KaK:

— (dopMHpOBaHNE WHTEIUICKTYAIBHO PAa3BUTOW JIMYHOCTH, TOTOBOW K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOATEIHLHOMY MPHUHATHIO PEIICHU, CIOCOOHON aganTHpOBaThCs K OBICTPO
MEHSIOIIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOydYeHHUsT Ha CHCTEMAaTHYeCKOe MPHOOIICHHE OOYyJaroImMXxcs K
CaMOCTOSITENIbHOM TO3HABATENFHON MEATEIbHOCTH, HAYYHBIM METOJIaM IO03HaHUs, (HOPMHUPYIOLIUM
MOTHBALIUIO ¥ Pa3BUTHE CITIOCOOHOCTEN K XUMUHU;

— olecrnieyeHHe YCIOBHM, CHOCOOCTBYIONIMX MPUOOPETEHHIO OOYYalOUMMHUCS  OIbITa
pa3HOOOpa3HON NEATENbHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KIIOUEBBIX HAaBBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— (popmupoBanue obmel PyHKIIMOHATHHONW U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHUCJIE
yMEHUN OOBSICHATh W OIICHUBATH SIBJICHHUS OKPYXKAIOIIETO MHpA, HWCIOIb3YyS 3HAHUS W OTbIT,
MOJTyYEHHBIC MPU U3YYSHUH XUMUU, TPUMEHSTh UX MPHU PEIICHUU MPOoOJieM B MOBCETHEBHOM XKU3HU U
TPYIOBOH JESATEIBHOCTH;

— (¢opMupoBaHrue y OOy4YaOIIMXCS TYMaHHUCTHYECKHUX OTHOIICHWW, MOHUMAaHUS IIEHHOCTU
XUMHUYECKHUX 3HAHUN ISl BRIPAOOTKU SKOJOTHYECKH 1IeTIECO00PA3HOro MOBEACHUS B OBITY U TPYJOBOU
JESATETLHOCTH B IEJISIX COXPAHEHUS CBOETO 37I0POBbS U OKPYKAIOIICH MPUPOTHON CPEIbL;

— pa3BUTHE MOTHBAIUM K OOYYEHUIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO Ha
OCHOBE YCBOEHUS OO0IIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MpOduis u
HaIPaBJICHHOCTH JabHEUIIEro 00yJIeHUsI.

OO0miee 4mcIO YacoB, OTBEACHHBIX [JISI M3yUeHHUS XHMHHM Ha YpPOBHE OCHOBHOTO OOIIETro
obpazoBanmusi, coctaBiseT 136 gyacoB: B 8 kitacce — 68 yacoB (2 daca B Heziento), B 9 kiacce — 68 yacos
(2 yaca B He/IETIO).

COJEP/KAHUE OBYUEHUA

9 KJIACC
BemecTBo M XuMHUYecKasi peakuus
Ilepuonuueckuii 3akoH. llepumoamyeckas cucrema xumudeckux osneMeHtoB J[. WM. Menneneesa.
CTtpoeHune aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XHUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX
MEpUOJOB, Kalus, KaJblMsd M HMX COCIAMHEHUW B COOTBETCTBUU C IMOJOXEHUEM 3JIIEMEHTOB B
Ilepuoanueckoil cucTeMe U CTPOCHUEM UX aTOMOB.



CrpoeHue BellecTBa: BHJbBI XUMUYECKOM CBSI3U. THUIBI KPUCTAIMYECKUX PEMIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XMMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XUMHUYECKHE CBONCTBA BEIIECTB,
OTHOCSIIMXCA K pa3IMYHbIM KjlaccaM HEOPraHMYECKUX COEJUHEHUH, TEeHETHYeCKas CBA3b
HEOPTraHUYECKHUX BEILIECTB.

Knaccudukanus XUMHUUECKMX peakuil 1O pa3Iu4yHbIM @pu3HaKaM (MO0 4YHCIy M COCTaBy
YYaCTBYIONIMX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTEIICHEH OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, MO YYaCTUIO KaTajau3aTopa). JK30- U IHIOTEPMUUYECKHE
peaKkly, TePMOXUMHUYECKUE YPABHEHHUS.

[TonsiTre o ckopocTu XxuMHUecKkor peakiuu. [lonstue 06 oOpaTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakuusx. [loHsTHE O TOMOTEHHBIX M TeTEpOreHHbIX peakuusx. [lonstue o karamuze. [lonsitue o
XMMUYECKOM paBHOBecHUU. PAKTOPBI, BIUAIOIMINE HA CKOPOCTh XMMUYECKOM PEAKLIHU U IOJIOKEHUE
XUMHUYECKOT'O0 PAaBHOBECHUSI.

OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu, 3JEKTPOHHBIN OanaHc OKHUCIIUTENBHO-
BOCCTAHOBUTEIbHON peakiuu. CoCTaBlIeHHE YpPaBHEHUM OKHCIHMTEIbHO--BOCCTAHOBUTEIHHBIX
peaxIuil ¢ UCIOIb30BAaHUEM METO/Ia IIEKTPOHHOT0 OaaHca.

Teopust ANEKTPOIIUTUYECKON IUCCOLMALNU. DJIEKTPOIUTHl U HEINEKTPOJIUThI. KaTHOHBI, aHUOHBI.
MexaHnu3M JAMCCOLMALIMM  BELWIECTB C pa3IMYHBIMU  BUAAMM XUMHYECKON cBA3u. CTeneHb
nuccoranuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakuuu noHHoro oomMeHa. Y ciioBusi MPOTEKaHUs peakluii HOHHOTO 0OMeHa, MOJTHbIEe U COKPAIEHHBIE
WOHHbIE ypaBHEHHUs peakuuid. CBoiCTBa KHUCJIOT, OCHOBAaHHWN M COJIEHl B CBETE€ NpPEICTaBICHUNA 00
3JIEKTPOJIMTUYECKON qucconnanuu. KauecTBeHHbIe peakiiuu Ha MOHBI. [loHsATHE O TMApONIN3E COJEH.
Xumuueckuii IKcnepumenm:

03HAKOMIJICHHE C MOJENSMH KPHUCTAIMYECKUX PEIETOK HEOPraHWYECKHUX BEUIECTB — METAJLUIOB U
HeMmeTauioB (rpadura u ammasa), CIIOKHBIX BEUIECTB (XJIOpUIAa HATPHS), HCCIEOBAHNE 3aBHCUMOCTH
CKOPOCTHM XHMHYECKOM pEeakiuu OT BO3JCHCTBUS  pPA3NIUYHBIX (PaKTOPOB, HCCIEIOBaHUE
AIIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MpOIlecca AUCCOIMAIMM KHUCJIOT, ILIENo4Yed U coJsel
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEO MATEPUANIOB), MPOBEACHHUE OMBITOB, MILTIOCTPUPYIOMIUX MPU3HAKU
MIPOTEKAHUs peaKIMii HOHHOTO oOMeHa (0Opa3oBaHME OcajKa, BBIJEICHUE Ta3a, 00pa3oBaHUE BOJbI),
OTBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBLHBIX peakIuil (ropeHue,
peakuuu paslIoKEHUs, COENIMHEHHS), paclO3HABAaHME HEOPTaHWYECKUX BEUIECTB C IOMOIIBIO
KAueCTBEHHBIX PEAKIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4.

HeMmeTtasibl M UX coeTUHEHUS

OOmass xapakTepucTuka ranoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENeHU
okucnenusa. CrtpoeHne W (U3MYECKHE CBOMCTBA MPOCTHIX BEHIECTB — TAJIOT€HOB. XHUMHYECKHE
CBOIiCTBa Ha TmpuMepe xjopa (B3auMOJEWCTBHE C MeTalUlaMH, HEeMeTajulaMd, IIeJI0YaMH).
XnopoBogopoa. ComnsiHast KUCI0Ta, XUMUYECKUE CBOMCTBA, MTOJyYEeHHE, TPpUMeHeHue. JleficTBue xiiopa
U XJIOPOBOJOPOJa Ha OPTaHU3M YesloBeKa. BaxkHelme XJIopuabl M UX HaX0K/IEHUE B IPUPO/IE.
O6mas xapakrtepuctrka 31emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
crenenn okucieHus. CTpoeHrne U (QU3UYECKHE CBOWMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA M CEPHI.
AnnotrponHeie MoIU(UKAMKA KUCTOpoAa W cephl. XUMHUYECKHE CBOMcCTBa cepbl. CepoBomopo,
CTpoeHHe, (U3NYECKUE U XUMHUYECKHe CBOMCTBA. OKCHUIBI cepbl KaK MPEACTABUTEIN KHUCIOTHBIX
okcuioB. CepHast KucnoTa, GU3NYECKUe U XMMHUECKHUe CBOMCTBA (00IIMe Kak MpeAcTaBUTENs Kilacca
KUCTOT U crenuduyeckue). XUMHUECKUE PEaKIUH, JIeKAIIMe B OCHOBE MPOMBIIIJIEHHOTO Criocofa
MOJTYyYEHHS] CEpHOU KHUCIOTHI. [IpuMeHenne cepHoil KUCH0Thl. CONMM CEpHOM KUCIOTHI, KaueCTBEHHAS
peakius Ha cynb(haT-uoH. HaxoxaeHue cepbl U e€ COeMHEeHH B IpUpojie. XUMHUYECKOE 3arps3HEHHE
OKPY’KaIOIIEeH CpeIbl COCTUHEHUSIMH Cephbl (KUCIOTHBIC JTOXKIH, 3arPS3HEHHE BO3/yXa U BOJOEMOB),
CHOCOOBI €ro Mpe10TBpaIIECHUs.

OO6mas xapakrepuctuka 3jeMeHTOB VA-rpynmnbel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETNICHH OKHCIEHHUS. A30T, pacnpoCTpaHEHUE B MpHpoje, (U3HUeCKHe U XUMHUYECKHE CBOWCTBA.
KpyroBopor a3zora B mpupoje. AMMHaK, ero (pu3ndecKkue M XUMHUYECKHUE CBOMCTBA, MOJyYeHUE U



npuMeHeHrne. Coinu aMMOHUS, UX (U3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBenHas
peaxiusi Ha MOHbl aMMOHHMSI. A30THasl KUCJIOTa, €€ MojydyeHue, Gu3nieckue U XUMUYECKUEe CBOMCTBA
(oOme Kak mpeAcTaBUTENs Kilacca KUCIOT U crenuduueckue). Mcnoab30BaHWe HUTPATOB U COJEH
aMMOHHSI B KadecTBe MHHEpAIbHBIX YAOOpEeHHH. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalollel cpeisl
COCIMHEHUSIMU a30Ta (KUCIIOTHBIC IOKIH, 3arps3HCHHE BO3JyXa, MOYBBl U BOJ0EMOB). Docdop,
ajutoTporHbie Moaudukanuu docdopa, puzndeckue u xumuieckue cpoiicrea. Okcun pochopa (V) u
docdopHas kucnora, pu3UUECKHe U XMMUYECKHE CBOWCTBA, MmoyrydeHue. McnonszoBanue GocdaToB B
KauyeCcTBE MUHEPAJIbHBIX y100pEeHUI.

OObmas xapakrepuctuka 31eMeHTOB |V A-rpynmbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTENEHH OKUCICHHUS. YIJIepoJ, aUIOTPOIHble MOAM(UKALWU, PacIpOCTpaHEHHEe B MPHUPOJE,
¢usnueckue M XuMudeckue cBoicTBa. Ancop6mus. Kpyrosopor yrimepoma B mpupone. OKCHIb
yriaepojaa, ux (pusnyeckue U XMMUYECKUE CBOICTBA, EWCTBUE HA JKUBbIE OPraHU3MBI, MOJIyY€HUE U
NpUMEHEHHE. OKOJIOTMYECKHE Tpo0ieMbl, CBs3aHHble C oOkcugoMm yriepoaa (lV), rumoresa
[JI00ANBbHOTO TMOTEIUICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbpHas Kucimora U e€ ColH, HuX
¢usznueckue M XUMHUYECKHE CBOWMCTBA, MOJy4yeHUWE U npuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Mcnonp3oBaHue KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO3HCTBE.

[TepBoHavanbHble TOHATHS 00 OPraHUYECKUX BELIECTBaX KaK O COCAUHEHUSIX yriepoja (MeTaH, 3TaH,
STUJIEH, alleTWJIEH, 3TaHOJI, IJIMIEPUH, YKCyCcHas Kuciorta). [IpupoaHble HCTOUHUKU YTIIEBOJOPOJIOB
(yronb, mpupoAHblii Ta3, HedTh), MPOAYKTHI uUX mepepaboTku (OeH3MH), X pPOJb B OBITY U
IpOMBINIIEHHOCTH. [loHATHE 0 OMONIOrMYeCcKH BaXKHBIX BEILECTBAX: XKHUpax, OeiKax, yrieBojax — u ux
POJIU B JKU3HM 4YelioBeKka. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUH.
Kpemuuii, ero Qusmueckue W XHUMHYECKHE CBOMCTBA, NOJy4YeHHWE M TmpuMeHeHue. CoequHeHUs
kpemHusi B npupone. Obmue npencraBienus o6 okcuae kpemuus (V) u kpeMHUEBOH KucioTe.
CunmKarel, UX UCIOJIBb30BaHKE B OBITY, B MPOMBIIIICHHOCTH. BakHe e CTPOUTENbHBIE MaTEPUAIIbI:
KepaMuKa, CTEKJIO, LIeMEeHT, OeToH, kene300eroH. IIpobrmembl 06e30MacHOrO HUCMOIb30BaHUS
CTPOMTENBHBIX MaTEPHAJIOB B TIOBCETHEBHOM KHU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KHUCJIOTBHI, IPOBEIEHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPHUI-UOHBI U HAOIIOJACHHE NPU3HAKOB HUX NPOTEKAHUS, OIMbBITHI,
oTpaxaromue (U3NYECKUe M XUMHYECKHE CBOMCTBA TajloOT€eHOB U UX COEIWHEHUN (BO3MOXHO
UCTOJIb30BaHUE BHJIEOMATEpUAIOB), O3HAKOMJIEHME C oO0paslaMu XJOpPHJIOB (raJOT€HHU]OB),
O3HAKOMJICHHE ¢ oOpa3suamMu ceppl U €€ COECIUHEHUSIMU (BO3MOXHO  HCIIOJIb30BaHHE
BUJEOMATEpHUaoOB),  HaOImOJeHHWE  Mpolecca  OoOyrJIMBaHUS ~ caxapa  Hoj  JeiicTtBueM
KOHIEHTPUPOBAHHON CEPHOM KHCIIOTHI, M3y4YE€HHUE XHMHUYECKUX CBOMCTB pa30aBI€HHOW cepHOMI
KHCJIOTBI, TNPOBEJCHHE KAaYeCTBEHHOW peakuuu Ha cyiab(haT-uoH M HaONoJeHHe MpHU3HaKa &
IpPOTEKaHUs, O3HAKOMJIEHHWE C (U3MYECKUMHU CBOIicTBaMHM a3o0Ta, (ochopa U UX COEAMHEHUU
(BO3MOKHO HCIOJb30BAHUE BHJIEOMATEPUANIOB), OOpa3llaMu a30THBIX U (POchOpHBIX yI0OpEeHUH,
noJjlyueHue, codupaHue, paclo3HaBaHWE M M3YYE€HHE CBOWCTB aMMHaka, NMPOBEIEHUE KaueCTBEHHBIX
peakuuii Ha HOH aMMOHHMA U (PocdaT-uOH U M3yYeHHE MPHU3HAKOB MX MPOTEKAHHUsS, B3aUMOJICHCTBHE
KOHIEHTPUPOBAHHON a30THOW KHCIOTHI C MeAb0 (BO3MOXKHO HCIOJb30BAaHUE BUIEOMATEPUATIOB),
U3ydyeHHe MoOJieleld KpPUCTAUIMYEeCKUX peImeToK anmasza, rpadura, QyiaepeHa, 03HAKOMIICHHE C
MPOLECCOM  aJCOpOIMU  PACTBOPEHHBIX BELIECTB AaKTHUBHUPOBAHHBIM YITIEM M yCTPOWCTBOM
NpOTHBOra3a, IOJIydeHHe, cOOMpaHue, pacro3HaBaHWE W H3YYEHHE CBOWCTB YIJIEKHCIOrO Trasa,
NPOBE/ICHUE Ka4eCTBEHHBIX pPEaKIWii Ha KapOOHAT M CHIIMKAT-HOHBl W HM3YYCHHE IPH3HAKOB HX
NPOTEKaHMs, O3HAKOMJICHHE C  MNPOAYKIMEH  CHIMKAaTHOM  MPOMBINUIEHHOCTH,  pELICHHe
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHele HeMeTaIbl U UX COeTUHEHUS».

MeTaibl M X COeTMHEHHS

OOmass xapakTepUCTHKAa XHMHUYECKUX 3JEMEHTOB — METaUIOB Ha OCHOBAaHUU HX IIOJIOKEHHUS B
[lepuonnueckoii cucteme xumuueckux snemeHToB JI. . MenaeneeBa u ctpoenus atomoB. CTpoeHue
MeTaJlJIoB. MeTtamnyeckasi CBA3b U METAITNYECKasi KpUCTAITNYECKas pelETKa. DICKTPOXUMHUUECKUN



psn HampspkeHHH MerayioB. dus3nueckue M XMMHUYECKHE CBOMCTBa MeraiioB. OOmme crocoObl
noJiyueHus: MetauioB. [IoHsITHE 0 KOPPO3UH METAJIOB, OCHOBHbBIE CITOCOOBI 3aIUTHI UX OT KOPPO3HUHU.
CrnaBel (CTalib, YyryH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY ¥ IPOMBIIIUIEHHOCTH.
[[{emounble MeTamibl: nonoxeHue B Ilepumonnueckoi cucreMe xumuyeckux snemeHtoB /J[. .
MenieneeBa, CTpoeHUE MX aTOMOB, HAaxOXKJeHUE B mpupojae. Ouznueckre u XMMHUYECKUE CBOMCTBA
(na mpumepe Hatpus U Kanus). OKCUABl U TUAPOKCUIBI HATpusd U Kanus. [IpuMeHeHue MIenouyHbIX
METAJUIOB U UX COCUHECHUM.

[[{emoyHo3emMenbHBIE METAUIBI MarHuid W KanblUuid: nosiokeHue B Ilepumonuueckoin cucreme
xumuueckux ssemeHToB [[. M. MengeneeBa, CTpOGHME HX aTOMOB, HAaXOXKJICHHE B MPHUPO/IE.
Ouznyeckue U XUMUYECKHUE CBOMCTBA MarHus U Kalblivd. BaxkHelmue coeuHeHUs Kanblus (OKCHI,
TUAPOKCHU, coJn). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxkenne B Ilepronnueckoit cucreme xumudeckux snemeHtoB . M. Menneneesa,
CTPOCHHME aToOMa, HaXOXJeHue B mpupoje. Puznueckue M XUMHUYECKHE CBOWCTBA aFOMUHUSI.
AmMdoTepHbIe cCBOHCTBA OKCHIA U THUIPOKCHUIA ATTFOMUHHUSL.

Kene3o: nonoxenne B Ilepuonnueckor cucreme xumuueckux 3yemeHToB JI. M. Menneneena,
CTpOEHHE aToMa, HaxoxkJaeHue B mpupoje. Ouzndeckue U XMMHUECKHUE CBOMCTBA xkene3a. OKCUIbL,
ruapokcuabl u conu xenesa (1) u sxenesa (11l), ux cocras, cBolicTBa U MOJTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpaslamMyd METaUIOB M CIUIaBOB, HMX (PU3MUYECKHUMH CBOWCTBAMH, H3YUCHUE
pe3yNbTaTOB KOPPO3HH METANIOB (BO3MOXKHO HCIIOJNB30BAaHHE BHJIEOMATEPHANIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSL OKCUJIA KaJbIMs U HATPUs C BOJOW (BO3MOKHO MCIOJIb30BAaHUE BUICOMATEPUATIOB),
HCCJIETOBAaHUE CBOMCTB JKECTKOM BOJBI, Mpollecca TOPEHHs Kele3a B KHUCIopojae (BO3MOXKHO
WCIIOJIb30BAHUE BHJICOMATEPUAIOB), IMPU3HAKOB NPOTEKaHUS KAUYEeCTBCHHBIX PEAKIUW Ha HOHBIL:
MarHus, KajbIus, alFOMHHMS, IMHKA, *kene3a (1) u sxenesa (1), menu (1), HabnroaeHue u onvcaHue
MIPOIIECCOB OKPAILMBAHUS TIJIAMEHU MOHAMHU HATPHUA, KM U KaJlblMs (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HUCCIeI0BaHNE aM(OTEPHBIX CBOWCTB THUAPOKCHIA AIIOMHHHMS WU THAPOKCUIA
[IMHKA, peIIeHUE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelie MeTauibl U UX COSTUHEHUS.
XuMus M OKpyKamouas cpeia

BemectBa n mMartepuansl B MOBCEIHEBHOM KU3HU YeNIOBEKa. be30macHoe MCIOob30BaHUE BEIECTB U
XUMHYECKHX peakiuii B ObITy. [IepBasi HOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABICHUSIX.
XUMHYECKOE 3arps3HEHUE OKpYXKaroIel cpeasl (MpeaesbHas T0mycTUMas KOHIIEHTpAIUsl BEUIECTB,
nanee — [1/1K). Pons XxuMuu B penieHUH 3KOJIOTHYECKUX TMPoOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHrue o0pas3IoB MaTepralioB (CTEKIIO, CIIaBbl METAIJIOB, MOJIMMEPHBIE MAaTEPUATIBI).
Mescnpedmemnnle ceasu

Peanuzanuss MeXNpeaMETHBIX CBA3EH MpPU H3YYEHHM XUMUU B 9 Kiacce OCYHIECTBISIETCS 4epes
WCIIOJIb30BaHWE KaK OOMNIMX EeCTECTBEHHO-HAYYHBIX TOHSTHH, TaK W TIOHSATHH, SIBIISIONIAXCS
CHUCTEMHBIMU JJII OTAEJbHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHSATHSA: HAy4YHBIA (haKT, TUMOTE3a, 3aKOH, TEOPHs, aHAIU3, CHHTE3,
KJIacCU(UKaIUs, TePUOINIHOCTh, HAOIIOACHNE, YKCTIEPUMEHT, MOICTTUPOBAaHNE, H3MEPEHUE, MOJIEIb,
SIBJICHHE, TAPHUKOBBIN 3((PEKT, TEXHOTIOTHUSI, MATEPHAITHI.

®dusnka: mMaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TOIbI, PaAUOAKTUBHOCTD,
MOJIEKYJIa, JJICKTPHUUECKUW 3apsi, MPOBOJAHHUKH, TOJYIMPOBOIHUKH, IUIICKTPHUKH, (OTOIJIEMEHT,
BEIIECTBO, TeJO0, OO0BEM, arperaTHO€ COCTOSIHHE BEIeCTBa, Ta3, pPacTBOpP, PacCTBOPUMOCTbD,
KpUCTAJUTMYECKasi PEmI€TKa, CIUIaBbl, (PU3MYECKUE BEITUYMHBI, €IUHUIIBI W3MEPEHHS, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COHIIE.

buonorust:  ¢dortocunTe3, apixaHue, Ouocdepa, OSKOCUCTEMa, MUHEpaJIbHbIE  YAOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC TTOPOBI, MTOJE3HBIE HCKOTIAEMbI€, TOILIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yIbTaThl OCBOSHUS MTPOrPAMMbI OCHOBHOT'O OOIIET0 00pa30BaHUs JOCTUTAIOTCS
B X0/ic OOyueHUsI XUMUU B €AMHCTBE y4eOHON M BOCIMTATEIBHON JIEATEIHHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMU POCCUHCKMMH COLMOKYIbTYPHBIMH U JyXOBHO-HPaBCTBECHHBIMU IICHHOCTSIMH,
OPUHATHIMH B OOIIeCTBE MpaBWJIaMd M HOPMaMu TIOBEACHHS U CIIOCOOCTBYIOT Mpolieccam
CaMOIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALUHI 00YJaOIIHXCS.

JlnyHOCTHBIE PE3yNbTAThl OTPAXKAIOT TOTOBHOCTH O0YUYaIOIIUXCS PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMI M pacUIMpeHue OIMbITa AESITEIbHOCTH Ha €€ OCHOBE, B TOM
YKCJIEC B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJIEUIO, TOHMUMAaHMs 3HA4YeHHs XMMHYECKOM HayKh B JKU3HH COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BIIQJIETh JOCTOBEpHON HH(MOpManuend O MepeAoBBIX JOCTHKEHUSIX M OTKPBITUIX
MHUPOBOHM U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTpOICTBE MUpa U
00I11eCTBa;

2) rpaskIaHCKOro BOCIMTAHUS:

MPEACTABICHUSI O COIHAIBHBIX HOPMAax M TMPABWIAX MEXKIUYHOCTHBIX OTHOIIEHUW B
KOJUJIEKTHBE, KOMMYHHKATUBHOM KOMIETEHTHOCTH B 00IIECTBEHHO MOJIC3HOM,
y4eOHO-UCCIIeIOBATENLCKOM, TBOPUYECKOW M  JIPYrUX BHJAX J€ATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HONW COBMECTHOM JEATEIbHOCTH TMPU BBHIMOJIHEHUHM Y4eOHBIX, MO3HABATENbHBIX 3aj1ad,
BBITIOJTHCHUH XHMHYECKUX OKCIICPUMCHTOB, CO3JaHUM YYEOHBIX MPOCKTOB, CTPEMIICHUS K
B3aMMOINOHMMAHUIO ¥ B3aMMOIIOMOIIM B IMpolecce A3ToW Yy4eOHOIl AesITeNnbHOCTH, TOTOBHOCTHU
OIICHUBATh CBOE TOBEJCHHE U MOCTYIKH CBOMX TOBAPHUILEH C MO3UIIMU HPABCTBEHHBIX M IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE U XMMUYECKOM PEAKIMU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM M COCTABJISIIONIME OCHOBY JJisi TOHHWMAHHS CYITHOCTH
HAyYHOW KapTHHBI MHpA, TNPEACTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS MPUPOJIBL,
B3aMMOCBS351X YEJIOBEKA C IIPUPOIHOM CPEIoil, O POJIY XMMHUH B IO3HAHNUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHBBI, HAmpaBlICHHbIE Ha TMOJYYCHHE HOBBIX 3HAHHM 1O XUMHH,
HEOOXOAUMBIE i1 OOBSCHEHUS HAOJIOAAEMBIX TMPOIECCOB W  SBJICHHM, T03HABATEIHHOM,
WH(OPMAIIMOHHONW W YHUTATENbCKOW KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOATEIHHOU paboThI ¢
y4eOHBIMH TEKCTaMH, CIPABOYHOW JIMTEPATYpOH, JOCTYIMHBIMU TEXHUYECKUMU CpPEJICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYYeHHI0 M T[O03HAaHHIO, JF0003HATENbHOCTh, TOTOBHOCTb M CIOCOOHOCTH K
caMo00pa3oBaHUIO, TMPOEKTHOW M UCCIENOBATENLCKON EATENbHOCTH, K OCO3HAaHHOMY BBHIOODPY
HaIPaBJIECHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUWE IEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKH Ha
3JI0pPOBBI 00pa3 KU3HU, OCO3HAHUE TIOCEACTBUM M HETPHUSATUE BPEIHBIX MPHUBBIUEK (YIMOTPEOICHUS
AJKOTOJIsI, HApPKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOJAEHUS TIpaBuUi O€30MacHOCTH TIPH
oOpalleHuy ¢ XUMHUYECKIMH BEIIeCTBAMU B OBITY U PeaTbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS

MHTEpEC K MPaKTUIECKOMY H3yUeHUI0 Mpodeccuii U Tpyaa pa3IndHOro poja, YBaKeHUE K TPYIY
U pe3ynbTaTaM TPYJIOBOH JEATEIHLHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUI
M0 XMMUU, OCO3HAHHBINA BHIOOP MHIWBUIYATHHOUW TPACKTOPUH MPOJOKEHUs 00pa3oBaHUs C YIETOM
JUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,



YCIICHIHOM TMPOo(EeCCHOHAIBHOW JESITCIPHOCTH W Pa3BUTHUS HEOOXOIUMBIX YMEHHH, TOTOBHOCTh
aJaNTHPOBAThCA B MPo(ecCHOHAIBHOM cpejie;

6) 3K0JI0rH4eCcKOro0 BOCIIUTAHHUS:

9KOJIOTHYECKH IIeJIeCO00Pa3HOe OTHOIICHHWE K MPUPOJC KaK HMCTOYHHMKY J>KM3HH Ha 3eMmile,
OCHOBE €€ CyYIIECTBOBAaHMs, IMMOHUMAHHWE IIEHHOCTH 3JI0POBOTO M 0e30MacHoro oOpasza JKU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3WYECKOMY M TCHXHYCCKOMY 3J0POBBIO, OCO3HAHHE
[IEHHOCTH COOMIOZICHHs TpaBuUil OE30MacHOTO TOBEACHUS TpH paboTe C BEIIeCTBAMHU, a TaKKe B
CUTYAIIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIFOJICH;

CHOCOOHOCTH TPUMEHSTh 3HAHMS, MMOJydaeMbIe NPU HM3YYCHUH XHMHUH, JJIS PEIICHUs 3a1ad,
CBSI3aHHBIX C OKPY)KAIOIIECH MPUPOJTHON CpeaoH, JIJIS MOBBIIMICHUS YPOBHS 3KOJOTHYCCKOW KYIbTYPHI,
OCO3HAHHUS TJI00ATBHOTO XapakTepa AKOJIOTHYECKHX MPOOJIeM M MyTeH HMX PEeHIeHHs MOCPEACTBOM
METOJIOB XMMHH, SKOJOTHYECKOTO MBINUICHHS, YMCHHUS PYKOBOJCTBOBATHLCS MM B IO3HABATEIHHOM,
KOMMYHUKAaTUBHON ¥ COLIMAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B coctaBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACIIAIOT 3HAYUMbIE Ui (OPMHUPOBAHUS
MHUPOBO33PEHUS] OOICHAYYHbIC IOHATUS (3aKOH, TEOpHUs, NPUHIIMI, TUIOTE3a, (aKT, CUCTEMA,
MPOIECC, IKCIEPUMEHT M JIPYroe.), KOTOPbIC HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
mpeaIMeTax M IO3BOJISIOT Ha OCHOBE 3HAHUM W3 3THX IMPEAMETOB (DOPMHpPOBAThH IPEJICTABICHHE O
[EJIOCTHOW HAayJyHOW KapTWHE MHUpa, W YHHBEpCaJdbHbIC YyYeOHBIC ICHCTBHUS (IIO3HABATEIHHBIC,
KOMMYHHKATHBHBIC, PETYISATUBHBIC), KOTOpPbIE O0ECIECYMBAIOT (OPMHUPOBAHUE TOTOBHOCTU K
CaMOCTOSITSIILHOMY TUTAHHPOBAHUIO M OCYIIECTBICHUIO YICOHOU JIeATEIIBHOCTH.

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS

ba3oBble JlorH4ecKue aeiicTBHS:

YMEHUS HCIIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS NP OCBOCHHU 3HAHWM: PACKPHIBAThH
CMBICJT XUMHUYECKUX MOHATUH (BBIACIATh UX XapaKTEPHbIC NMPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C
JNPYTUMH TIOHSATHUSIMH), UCIIOJIB30BaTh TMOHATHS IJIi OOBSCHCHHS OTACIbHBIX (DAKTOB U SIBICHHIA,
BBIOUPATh OCHOBAaHHS W KPUTEPUH I KIAaCCH(PHUKAIMKA XUMHUYCCKHUX BEIIECTB M XHUMHUYECKHX
peaKIMii, yCTaHABJIMBATh MPHYMHHO-CICICTBCHHBIC CBSI3U MEXIy OOBEKTAMHU H3Y4CHHUsS, CTPOHTH
JIOTHYECKUE pACCYXJeHUs (MHAYKTHBHBIC, JCAYKTUBHBIC, [0 AaHAJOTHMH), JejJaTh BBIBOABI U
3aKJIIOYEHUS,;

yMEHHE TMPUMEHATH B MpoOIlecce TMO3HAHUS TMOHATHS (TpeAMETHbIE W MeTalpeMEeTHBIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJICNIM, WCIOJIb3yeMble B XHMHUH, NpeoOpa3oBbIBATh HIMPOKO
NpUMEHSICMbIE B XMMHH MOJIEIbHBIC TMPEACTABICHUS — XHUMHYCCKHH 3HAK (CHMMBOJI 3JIEMEHTA),
XUMHYecKast GopMylia U ypaBHEHHE XMMUYCCKON PEaKIMM — TPU PEIICHUH YU4eOHO-TT03HABATEIbHBIX
3aa4, ¢ y4E€TOM ITHUX MOJEIbHBIX MPEJACTABJICHUN BBISIBIATH M XapaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKH U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEHICCTB U XUMHUECKUX PEAKIIMU, BBISBISATH OOIIUE
3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIE CBA3M W NPOTHBOPEYHMS B H3y4aeMbIX Mpoleccax Hu
SIBIICHHSX.

Ba3oBble ucciieoBaTeIbLCKHE AeHCTBUS .

YMEHHUE HCIOJb30BaTh MOCTABJICHHBIC BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKKE B
Ka4ecTBE OCHOBBI JUIsI (DOPMHUPOBAHMS THIOTE3bI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHU;

NPHOOPETEHUE OIBITa 110 IUIAHUPOBAHWIO, OPTaHMW3AMM W IPOBEICHUIO yYCHUYCCKHX
OKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM MpPOIECCa, CaMOCTOSITENIbHO IMPOTHO3HUPOBATH €ro
pe3ynbTat, (HOopMyIHpOBaTH OOOOIIEHWS ¥ BBIBOJBI IO pe3yJbTaTaM IPOBEAEHHOTO OIIbITA,
UCCIIEIOBaHMSI, COCTABIIATh OTYET O MPOJICTIAHHOM padoTe.

Pabora ¢ undopmaumeii:

yYMEHHE BbIOUpPATh, aHATU3UPOBATh M HHTEPIPETUPOBATH WHPOPMAIMIO PA3IHUYHBIX BUJIOB U
dbopM TPEJCTABICHUS, MOJyYaeMyI0 M3 Pa3HBIX HMCTOYHHKOB (HAyYHO-TIOMYJISpHAs JIUTEpaTypa
XUMHYECKOTO COJIEpXKAHMs, CIPAaBOYHBbIC MOCOOMs, pecypchl WHTepHETa), KPUTUYCCKH OICHUBATH
MIPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HH(POPMAITHIO;



yYMEHHUE TMPHUMEHATh pa3IMYHble METOJbl M 3alpochl MPHU IMOHCKe W 0oTOOpe MHpopManuu U
COOTBETCTBYIOLMX JaHHbBIX, HEOOXOIUMBIX JUIsl BBIIOJHEHUS YYEOHBIX M IIO3HABATENIbHBIX 3a7ay
ONpeNeIEHHOr0 THMA, TNPUOOPETEHHE OIbiTa B O0JAaCTH UCIOJB30BaHUS HMH(OPMAIIOHHO-
KOMMYHHKATUBHbBIX TEXHOJOIMH, OBJaJ€HUE KyJIbTYpOl AaKTHBHOIO HWCIHOJIb30BAHUS DPA3IUUYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSTEIILHO BHIOMPATh ONTUMAIBHYIO (OpPMY MpeAcTaBICHUsT HHPOPMALUU
U WIUIOCTPUPOBATh pellaeMble 3aJjaud HECJIOKHBIMU CXEMaMH, JuarpaMMaMu, ApYyruMu (popmamu
rpaduKu 1 UX KOMOUHAIUSMU;

YMEHHE UCHOJb30BATh M AaHAJIM3UPOBATh B IIpolecce Y4eOHOH U  MCCIENOBaTENIbCKOM
JeSITeIbHOCTH MH()OPMAIUIO O BIMSHUU HMPOMBIIIICHHOCTH, CEIbCKOTO XO3SHWCTBA M TPAHCIOPTa Ha
COCTOSIHUE OKpY XKaroIlled MPUPOAHOMN Cpebl.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBHA:

yYMEHHUS 3a7aBaTh BOMPOCH (B X0Ji¢ nNHaora v (WIM) AUCKYCCHH) 1O CYIIECTBY OOCYXIaeMOi
TEMBI, POPMYJIMPOBATH CBOM MPEIIOKEHUSI OTHOCUTENILHO BBIMOJIHEHHS MTPEIOKEHHON 3a/1auu;

YMEHUS NPEACTaBIATh IMOJyYEHHbIE PEe3yJbTaThl MO3HABATEIbHON AEATENBHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JieJaTh MPE3EHTALMI0 PE3yJIbTATOB BBIIOJHEHUS XUMHUYECKOIO SKCIIEPUMEHTA
(;1abopaTopHOro ombiTa, J1a0OpaTOpHOM pabOThI MO HCCIEIOBAaHMIO CBOMCTB BEIIECTB, Yy4e€OHOTO
IIPOEKTA);

yMEHUsl Y4eOHOro COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW II03HABaTEIbLHOW MU
UCCIIEIOBATEIILCKON JIEATEIbHOCTH MPH PEHICHWH BO3HUKAIOUIMX IMPOOJIEM HAa OCHOBE yuéTa OOIIHMX
UHTEPECOB M COIIACOBAHUA MO3ULUK (0OCyXJeHHs, OOMEH MHEHMSMH, «MO3TOBbIE ULITYPMBD»,
KOOpJMHAIUSI COBMECTHBIX JIEHCTBUM, ONpPEEICHUE KPUTEPUEB MO OIIEHKE KAaueCTBAa BbIIOJIHEHHOMN
paboThI U ApYyTHE).

PeryasiTuBHBIE yHHBepcalbHble Y4eOHbIe AelicTBHUA:

YMEHHUE CaMOCTOSATEJIBHO OIpEeNesATh LEeMH JeATeIbHOCTH, IUIaHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh M TMPU HEOOXOAUMOCTH KOPPEKTHPOBATh CBOIO JIEATEILHOCTh, BEIOMpPATh Hamboee
3 PeKTUBHBIE CIIOCOOBI pelIeHUs y4eOHBIX M MO3HABaTENIbHBIX 3a/1a4, CAMOCTOSITEIbHO COCTaBIAThH
WIN KOPPEKTUPOBATh MPEUIOKEHHBIA ANTOPUTM JEUCTBUM IPU BBINOJIHEHUM 33JaHUN C y4ETOM
NOJy4eHUsT HOBBIX 3HAaHUU 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M peaKUUsAX, OIEHHUBATh
COOTBETCTBHUE IOJIyYEHHOTO pe3yJibTaTa 3asiBICHHOM LI€JIM, YMEHHUE MCIIOIb30BaTh U aHAJIU3UPOBAThH
KOHTEKCTBI, IPe/JlaraeMble B YCIIOBUH 3a/laHHH.

NPEAMETHBIE PE3YJIbTATbBI

B coctaBe mpeaMETHBIX pe3yNbTaTOB IO OCBOEHHUIO  O0S3aTEIBHOIO  COAEpIKaHus,
YCTAaHOBJICHHOTO  JaHHOW  (enepaibHOW  paboueld  MpOrpaMMOM,  BBIJCISIOT:  OCBOCHHBIC
00yJarolyUMUCs Hay4Hble 3HAHMs, YMEHUS U CIOCOOBI JecTBUH, cniennpuyeckue Ui NpeaMeTHON
obnactu «XUMHS», BUIBl ACSITEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHHSA, €r0 HHTEpPIPETAlNH,
peoOpa30BaHUIO M MPUMEHEHHIO B Pa3INYHBIX YUYEOHBIX U HOBBIX CUTYaIHsX.

K koHI1ly 00y4enus B 8 kiacce npegMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:
pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHUX HOHATHUN: aToM, MOJIEKYJa, XUMHUYECKUH DJIEMEHT,
IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOJIHOPOJHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJIsIpHas Macca, KOJUYECTBO BEIIECTBa, MOJIb, MOJIApHas Macca,
MaccoBasi 07l XHMMHUYECKOro OJJIEMEHTAa B COEAMHEHHMU, MOJISIPHBI OO0BEM, OKCHUI, KHCIIOTA,
OCHOBaHME, COJb, JJEKTPOOTPUIATEIBHOCTb, CTEMEHb OKUCIEHUS, XUMHUYECKas peaklus,
KJIacCU(pUKaLlMs peaklUUid: peaklUH COEIUHEHHS, PEaKIUH pa3lIoXKEeHHs, pPEaKIUH 3aMelIeHMUs,
peaknuu oOMEHa, 3K30- U DIHJIOTEPMHUUYECKHE PEaKIMH, TeroBoil 3¢ddexT peakuuu, sIpo aroma,
AIIEKTPOHHBINA CIIOM aTOoMa, aToMHas OpOuTaidb, paJlyc aToMa, XMMHUYECKas CBs3b, MOJISIpHAs U
HEMoJIsIpHasi KOBAJIEHTHas CBSI3b, MOHHAs CBS3b, MOH, KAaTHOH, aHWOH, PAcTBOP, MaccoBas JOJs
BelecTBa (IMPOIIEHTHAS KOHIIEHTPAIHs) B paCTBOPE;

WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX TMOHSATHA W TPUMEHATh 3TH TMOHATUS TPHU
OIKCAaHHUH BEIIECTB U UX MPEBPAIICHUH;



UCIIONIb30BAaTh XMUMHUYECKYI0 CHMBOJIMKY [UIsl COCTaBlieHUST (OpMyNT BEIIECTB U YpaBHEHHU
XUMHUYECKHUX PEaKIIHii;
OTIPE/CIIATh BaJICHTHOCTh AaTOMOB DJJEMEHTOB B OWHApPHBIX COCIUHCHHSX, CTEIICHb OKHCIICHUS
DJIEMEHTOB B OWHAPHBIX COCAMHCHHSX, MPUHAJICKHOCTh BEIIECTB K OMPEICIEHHOMY KJaccy
coequHEHUI 1o (opmyrnaMm, BUJ XUMHYECKOW CBSI3M (KOBAJICHTHAs M WOHHAsl) B HEOPraHUYECKHX
COC/IMHECHUSIX;
packpbiBaTh cMmbici [lepuoanueckoro 3akona J[. VM. MenneneeBa: JeMOHCTpUpPOBATh MOHHUMAaHUE
NEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUECKUX 3JIEMEHTOB OT MX MojoxeHus B [lepuoguueckoit
CHUCTEME, 3aKOHOB COXPaHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTAaBa, ATOMHO--MOJIEKYJSPHOTO
yueHus, 3aKkoHa ABOTraipo;
OMKCHIBATh W XapaKTepu3oBaTh TaOmuuHyto ¢opmy lleproamueckoit CHUCTEMBI XUMHUYECKHX
AIIEMEHTOB: pa3NUyuaTh MOHATHS «TJaBHas mnoxarpymma (A-rpymma)» u «mobounas moarpynmna (b-
rpynmna)», Majible U OOJbIlINe MEepUObl, COOTHOCUTh O0O3HAYEHHUs, KOTOpbIe MMEIOTCS B TaOuulie
«llepuogmueckas cucrema xumMuueckux diemeHToB J[. WM. MengeneeBa» ¢ 4YHCIOBBIMH
XapaKTepUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsl slpa, oOIIee YUcio
AJIEKTPOHOB U PaCIpeieNIeHNe UX MO JIEKTPOHHBIM CIIOSIM);
KJIaCCU(UIIMPOBATh XMMHUUYECKHE SJIEMEHThI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHUECKHUE Peakiuu (1o
YHCIy U COCTAaBY yYacCTBYIOIIMX B PEAKIIUU BEUIECTB, MO TEIJIOBOMY 3 dexTy);
XapakTepu30BaTh (OMHUCHIBATh) OOIINE XUMHUYECKHE CBOMCTBAa BEIECTB PA3JIMUHBIX KJIACCOB,
MOATBEPK/Iasi ONMUCAHUE TPUMEPAMH MOJEKYJISPHBIX YpPAaBHEHUH COOTBETCTBYIOIIUX XHUMHUYECKUX
pEaKIM;
MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAILIEHUH B Pa3IMYHBIX YCIOBUSX;
BBIYHUCIIATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl BEIECTB, MAaCCOBYIO JOJIIO
XUMHYECKOTO dJIEMEHTa 1Mo (popMysie COeMHEHNs, MAaCCOBYIO JIOJIO BEIIECTBAa B PACTBOPE, MPOBOAUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON peaKIny;
MPUMEHSATh OCHOBHBIC OMEPALMH MBICIUTEIBHOU ACATEIHPHOCTH — aHAJIU3 W CHUHTE3, CpPaBHEHHUE,
0000111eHIE, CUCTEMATU3AIINIO, KIIACCU(DUKAIIHNIO, BBISIBIEHUE MIPUUNHHO--CJIC/ICTBEHHBIX CBSI3E€U — JIJIst
M3Y4YEHUs CBOMCTB BEILIECTB M XMMHYECKUX PEAKIMil, €CTECTBEHHO-HAYYHbIE METOJAbl MO3HAHUS —
HaOJI0ZIcHUE, U3MEPEHNE, MOJIETTUPOBAHUE, SKCIIEPUMEHT (pEaTbHBIN U MBICIICHHBIN);
CJIeIOBaTh MIPaBHJIaM IMOJIb30BAHMS XUMUUYECKOM TOCyn0i 1 1abopaTopHBIM 000pyAOBaHUEM, a TAaKKe
mpaBWJiaM OOpalleHUus C BELIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMH 10 BBITTOJHEHHUIO
71a00PaTOPHBIX XUMUYECKHX OIBITOB 110 MOJIYYEHHUIO U COOMpaHHIO Ta3000pa3HbIX BEIIECTB (BOOpOIa
U KHUCTIOpOJia), TPUTOTOBICHUIO PACTBOPOB C OMNpEAENEHHOW MacCOBOM JoNel pacTBOPEHHOTO
BEIIIECTBA, TUIAHUPOBATH U TMPOBOJUTh XUMHUYECKHE DKCIEPUMEHTHI MO Paclo3HABAHUIO PACTBOPOB
HIeNI0uei ¥ KUCIIOT C MOMOIIBI0 HHANKATOPOB (Jakmyc, ¢heHondTaaerH, METUIOPAHXK U APYTHUE).

K xonIty 00yuenus B 9 kjiacce npeIMeTHbBIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTPAKATh
c(OpPMHUPOBAHHOCTH Y O0YUAIOLTUXCSI YMEHUH:
PacKpbIBaTh CMBICTT OCHOBHBIX XUMHUYECKUX TMMOHSATHN: XUMHUYECKHUN DJIEMEHT, aTOM, MOJIEKYJa, WOH,
KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, BAJIEHTHOCTH, AJICKTPOOTPHUIIATEIILHOCTb,
CTETNICHh OKHCIICHUS, XMMHUUYECKasl pPEeaKivs, XUMHUECKas CBS3b, TEIUIOBOM A (HEeKT peakiuu, MOIb,
MOJISIDHBIA  00BEM, pPacTBOp, DJIEKTPOIHUTHI, HEIIEKTPOJIHTHI, DJICKTPOIUTHUYECKAS TUCCOIHAITHS,
peaKuu HMOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOEe paBHOBECHE, OOpaTHMble W HEOOpaTUMBIE
peaKIfy, OKUCINUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIINN, OKUCIIUTENb, BOCCTAHOBUTEh, OKHCICHUE U
BOCCTAHOBJICHHE, aJUIOTPOMUs, aM(OTEpHOCTh, XHMHUYECKash CBsI3b (KOBaJieHTHas, HWOHHAs,
MeTaJUTMYecKas), KpUCTauIMuecKasi pemeéTka, KOppo3us METALIOB, CIIAaBbI, CKOPOCTh XUMHYECKOM
peakuuu, npeaenbHo gonycrumas konenTpamus 11K BemecTsa;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHUYECKHX TOHATUA W TPUMEHSITH ATH TOHATHS TIPH
OINMCAHUU BEIIECTB U UX MPEBPALLCHUII;



UCTOJIb30BaTh XWMHYECKYI0 CHMBOJIUKY JJIsI COCTaBlIeHHs (OpPMYJ BEUIECTB U ypaBHEHUH
XUMHUYECKHUX PeaKiuii;

OINPEAEIATh BAJIEHTHOCTb U CTEIIEHb OKHCIEHUS XMMUYECKUX 3JIEMEHTOB B COSAMHEHMSIX Pa3IUYHOIO
COCTaBa, IPUHAUICKHOCTh BEIECTB K ONPEACIEHHOMY KJIAacCy COEAMHEHMH IO (opMyiaM, BUI
XMMHUYECKON CBSA3U (KOBaJICHTHAs, HOHHAs, METAJIMYECKas) B HEOPIraHUYECKUX COEIMHEHUSX, 3apsi
MOHA [0 XUMHYECKOW (popMyJie, XapaKkTep Cpebl B BOAHBIX PACTBOPAaX HEOPraHMUYECKUX COCTUHEHUH,
TUI KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

packpbiBaTh cMbIca Ilepuonnueckoro 3akona J[. 1. MeHneneeBa 1 1eMOHCTPUPOBATH €TI0 IOHUMAHUE:!
ONHKCBHIBATh W XapakTepu3oBaTh TabmuuHylo ¢opmy I[lepuonuveckoil cucTeMBl XHUMHYECKHX
3JIEMEHTOB: DPA3JIM4aTh IOHATHS «TJaBHas noxarpymnna (A-rpynma)» um «mobounas noarpynna (b-
rpymma)», Majible M OONbIIME MEPUOJbl, COOTHOCHUTh OOO3HAYCHHS, KOTOpHIE HMEIOTCS B
NEpUOJIMYECKON Tabiule, C 4YHCIOBBIMM XapaKTEpPUCTHKAMHM CTPOEHHUS aTOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB M 3apsi] sApa, OOIIee YUCIO 3JIEKTPOHOB U PACIpPENesICHUE UX IO 3JIEKTPOHHBIM
CJI0SIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JEMEHTOB M UX COEJIMHEHHH B
npejienax MaJbIX EPUOJIOB U INIABHBIX MOArPYHI ¢ YUETOM CTPOEHUS UX aTOMOB;

KJaccu(puIUpoBaTh XMMHUYECKHE 3JIEMEHThl, HEOpraHUYEeCKHE BELIeCTBA, XUMUYECKUE PeaKLuu (110
YUCIY W COCTAaBY YYacTBYIOIIMX B PEAKIMM BELIECTB, MO TEIIOBOMY 3((}eKkTy, N0 H3MEHEHUIO
CTENEHEW OKUCIEHUSI XUMHUUECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMMCHIBATh) OOIIKE U CHENU(PUUECKHe XUMHUUECKUE CBOMCTBA MPOCTHIX U CI0KHBIX
BEIIECTB, TIOATBEp)KAas OMNMCAaHUE IpPUMEpPaMHU  MOJEKYJISIPHbIX M  HOHHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHiA;

COCTABJIATh YPaBHEHUS HJIEKTPOJIUTUYECKOM OUCCOLMALMU KHUCIOT, IENoYed M coJiel, MOJIHbIe U
COKpAIllEHHbIE YpPaBHEHUS pPEAaKUUH HOHHOrO OOMEHa, YpaBHEHMsI pEakIUi, MOITBEPMKIAIOIINX
CYILIECTBOBaHHE FEHETUUYECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

PAacCKpBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLUUH MOCPEICTBOM COCTaBICHUS
AJIEKTPOHHOT0 OanaHca 3TUX PEeaKLni;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOXKHOCTH IPOTEKaHUs
XUMHUYECKHX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIUHCIISATH OTHOCHUTEIBHYIO MOJIEKYISIPHYIO M MOJSIPHYIO MAacchl BELIECTB, MAacCOBYIO JOJIIO
XMMHYECKOI0 IEMEHTA M0 (POpPMYJI€ COEMHEHNUS, MACCOBYIO JIOJIO BEIECTBA B PACTBOPE, IPOBOJUTH
pacy€Thl 0 YpaBHEHUIO XUMHUECKON PeaKlny;

coOuII01aTh MIPaBUiIA MOJIb30BAHUSA XUMHUYECKON NOCY10M M 1a00paTOpHBIM 000pYJOBAHUEM, A TAKXKE
npaBwia OOpalleHusi ¢ BelleCTBAaMH B COOTBETCTBUUM C HWHCTPYKUUSMH 110 BBIITOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OMBITOB IO MOJYYECHHUIO U COOMPAHUIO Ia3000pa3HbIX BEIIECTB (aMMHUaKa
U YIJIEKHUCIIOTO ra3a);

IPOBOJUTH PEAKIINHU, MOATBEPKAAIOIINE KAaYEeCTBEHHBIH COCTAB Pa3IMYHBIX BEIIECTB: PACHO3HABATH
OTIBITHBIM MYTEM XJIOpUA-, OpOMUI-, HOIUA-, KapOoHaT-, pocdar-, cunukaT-, cyabpar-, THIPOKCHI-
WOHBI, KATHOHBI aMMOHHSI ¥ MOHBI M3YYEHHBIX METaJIOB, NMPHCYTCTBYIOIIME B BOJHBIX PACTBOPAx
HEOPraHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIE OIEpAllMi MBICIUTENbHON NEATEeIbHOCTH — aHalu3 M CUHTE3, CpaBHEHUE,
0000111eHIe, cCUCTeMaTU3alllI0, BBISIBJICHHE IPUYMHHO-CIIEICTBEHHBIX CBS3EH — AJIs U3YUEHHsI CBOWCTB
BEIIECTB M XMMHUYECKMX pEaKIMil, €CTECTBEHHO-HAay4yHbIE METOJbl IO3HAHUS — HAOII0/IEHHE,
U3MEepeHHe, MOIETUPOBAaHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICIIEHHBIH).



TEMATHYECKOE INTAHUPOBAHUE 9 KJIACC

KoanuecTBo yacoB

Ne HaumenoBanmue pa3iesioB 4 TEM MPOrPaMMBbI Kour IpakTHYecKne JJIeKTpOHHbIC (NHPPOELIC)
n/n Bcero POJILHbIE P o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasznen 1. BemecTBo 1 XUMHYeCKHe PeaKIMU
11 [ToBTOpenue u yriybieHre 3HaHUI OCHOBHBIX Pa3aesioB Kypca 8 5 1 Bubnmuorexa LJOK
Kjacca https://m.edso0o.ru/7f41a636
1.2 OcCHOBHbIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKITUHA 4 BH6JI,HOTeKa [OK
https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIIUTUYECKAS JUCCOLMALNSL. XUMHUUECKUE PEAKIIUU B 8 1 1 bubmmorexa [IOK
pacTBopax https://m.edsoo.ru/7f41a636
Uroro no pazaeny 17
Pasnes 2. Hemeranibl 1 X cOeJUHEHUSI
21 OO0mas XxapakTepUCTHKa XUMUUECKUX 3eMeHTOB VIIA-rpynmesl. 4 1 bubnuoreka [IOK
["anoreHs https://m.edsoo.ru/7f41a636
29 OOmias xapakTepuCTHKa XUMUYECKUX 1eMeHTOB VIA-rpynmsl. 6 Bbubnuorexa LIOK
Cepa u e€ coennHeHUs https://m.edsoo0.ru/7f41a636
23 OOm1as xapakTepuCTHKa XMMUYECKUX JIEMEHTOB V A-TpyTIIIbL. 7 1 Bbubnuorexa LIOK
A3ot, hochop U uX coeTMHEHHS https://m.edsoo.ru/7f41a636
24 OOmias xapakTepuCTHKa XUMUYECKUX 1eMeHTOB IV A-rpynmsl. 8 1 5 Bbubnuorexa LIOK
VYriepon ¥ KpeMHUH U UX COSAUHCHUSI https://m.edsoo.ru/7f41a636
Uroro mo paznemy 25
Pa3nen 3. MeTa/uIbI M HX COEIMHEHHSA
. Bubmuorexa LIOK
31 Obupe croficrsa MeTaIoR 4 https://m.edsé_}).ruﬂf41a636
3.2 Baxkueiinme MeTaIbl M UX COEIUHEHUS 16 1 2 ]P?tl/tlgg:l;ll?rTliaIi(])_})(.)rIlfﬁ 412636
Hroro mo pasaeny 20
Pa3nen 4. Xumusi 1 oKpy:Kaomas cpeaa
4.1 BemectBa 1 MaTtepuaisl B )KM3HU YEJIOBEKA 3 bubmorexa [IOK
https://m.edso00.ru/7f41a636
Hroro no pasaeny 3
PesepBHOE Bpems 3 BHGJI_HOTeKa [OK
https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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MNOYPOUYHOE INVIAHUPOBAHUE
9 KIIACC

KoangecTBo yacoB

Jara nzy4enus

Ne Tema vpoka DJIeKTpOHHBbIe HU(POBBIE
n/n yp Beero @ Kontpoasnbie lipaktuyeckn o0pa3zoBaTejbHbIE pecypehbl
padoTsI e padoThI
Ilo nnany | daxTHy4

1 Tlepuonuueckuit 3axoH. [lepuoandeckas cucTeMa XUMHYECKUX 1 4.09 bubmmoreka [JOK
snemenTos JI. . Meneneena ' https://m.edsoo.ru/00adb59e

2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMHUYECKHUX 1 3.09 bubmmorexa [IOK
3JIEMEHTOB MEPBBIX TPEX TIEPHOIOB ' https://m.edsoo.ru/00adb6b6

Bu6nmoreka IJOK
3 Kraccudukarus 1 HOMEHKIIATypa HEOPTraHMYECKUX BEIIECTB 1 11.09 https://m.eds00.ru/00adb7e2
N . bubnunoreka [IOK

4 Buapl XuMHUUeCKON CBSI3U U TUIBI KPUCTATUNIMYECKUX PELIETOK 1 15.09 https://m.edso0.ru/00adbach

5 Kontponbhas padora Nel mo teme «I[loBTopenue u yriybiaenne 1 1 18.09
3HaHWW OCHOBHBIX pa3JelIoB Kypca § Kiracca '

6 Krnaccudukarys XuMHUIeCKUX PEakiiuil 1Mo pa3IudHbIM 1 22.09 Bubnuoreka [IOK
HpU3HAKAM ' https://m.edsoo.ru/00adbcb0
Ilonsatre o ckopocTn xumMmuueckoil peakuuu. [lonstue o Bbubnuorexa LIOK

7 1 25.09 )

TOMOTEHHBIX U TETEPOTCHHBIX PEAKIIHAX https://m.edsoo.ru/00adbe9a

B cxapocts xannraccxoft peasim n nonomenne ximaecroro | 1 20,09 Bubmorera LIOK

P peartt ' https://m.edsoo.ru/00adc28c
paBHOBeCHs
bubmuoreka LIOK

9 OKHUCINTENHEHO-BOCCTAHOBUTEIBHBIE PEAKLINU 1 2.10 https://m.eds0o.ru/00adcade
Teopust 371eKTpOIMTHYECKOM Tucconnalui. CHibHBIE U cl1a0ble bubmuoreka LIOK

10 1 6.10 .

AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68
. bubmuoreka IIOK

11 Mommbie ypaserms peaxupmii ! 9.10 https://m.edsoo0.ru/00add448
XuMHYECKHe CBOMCTBA KUCIOT U OCHOBAaHUM B CBETE bubmuoreka IIOK

12 . o 1 13.10 )

NPE/ICTABICHHUN 00 IEKTPOIUTUICCKON THUCCOIIUAITIH https://m.edsoo.ru/00add5d8
XuUMHYECKHE CBOMCTBA COJICH B CBETE MPECTABICHUH 00 bubmuoreka IIOK

13 . 1 16.10 )

DIIEKTPOIUTHUECKON TUCCOIMAIIUH https://m.edsoo.ru/00add8b2
. bubmunoreka IIOK

14 TlonsaTtue o rumponuse coneit 1 20.10 https.//m.eds00.ru/00add9d4
15 | O0oOleHne 1 cucTteMaTu3ans 3HaHUu| 1 23.10 Bubmiorexa LIOK

https://m.edsoo.ru/00addd12
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16 [Ipaktnueckas padota Ne 1. «Pemenue sxcnepuMeHTaIbHBIX 2510 Bubmuorexa LIOK
3a1au» ' https://m.edsoo.ru/00addbfa
Kontponbnas padota Ne2 mo teme «dNeKTpoauTHICCKas Bubmuorexa LJOK
17 27.10 _
JUCconMaIist. XMMHUYIECKHE PEAKINU B PaCTBOpaX» https://m.edsoo.ru/00addecO
OO0miast XxapakTepUCTHKA TaJIOTEHOB. XMMHYECKHE CBOMCTBA Ha Bubmuorexa LJOK
18 6.11 )
IpUMeEpE XJIopa https://m.edsoo.ru/00addfe2
XmopoBogopoa. ComstHast KHCIIOTa, XUMHYSCKIE CBOWCTBA, bubmmoreka [JOK
19 10.11 _
HOJTyYCHUE, IPUMEHEHHE https://m.edsoo.ru/00ade104
IIpakTudeckas padora Ne 2 o reme «llomyuenue constHO bubmmorexa [IOK
20 o 13.11 _
KHUCIIOTBI, U3y4deHHE e€ CBOMCTBY https://m.edsoo.ru/00ade348
BriuncieHus no ypaBHEHUSIM XUMUUYECKUX PEAKLIUH, €CIIU OIUH bubmmorexa [IOK
21 17.11 _
U3 PCarcHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 | OOmas xapakTepucTHka 31eMeHToB VIA-rpynmnst 20.11 bubmorexa LIOK
m paxtep Py ' https://m.edsoo.ru/00ade64a
AmnotponHbie Moaudukaimu cepbl. HaxoxaeHue cepsl u eé bubnuoreka [IOK
23 N o 24.11 .
COC/IMHEHUIA B MPHUpo/Ie. XMMHUUECKHE CBOMCTBA Cepbl https://m.edsoo.ru/00ade64a
N Bubnuoreka [IOK
24 | CepoBoaopos, cTpoeHne, pu3ndeckne U XUMUYeCKHe CBOMCTBa 27.11 https://m.eds00.ru/00ade802
Oxcunpl ceprl. CepHasi KHCIOTa, GPU3NUECKUE U XUMHYECKHE Bbubmuorexa LIOK
25 9 1.12 _
CBOMCTBA, IPUMEHCHHUE https://m.edsoo.ru/00adea28
XUMHUUYECKHE PEaKLINH, JIEHKAIIHE B OCHOBE NPOMBILLICHHOTO Bubmorexa [[OK
26  cmoco0a MoJydeHus: CepHOU KUCIOThI. X UMHUECKOES 4.12 .
o https://m.edsoo.ru/00adec8a
3arps3HEHHE OKPY>KaIOIIEH cpesibl COeTMHEHUSIMH CEPhI
27  BwrumcneHue MacCcOBOM JIOJIM BHIXO0J1a IPOIYKTA PEAKIIUU 8.12 bubimorexa LHOK
A /la IPOALYyKTa peaktt ' https://m.edsoo.ru/00adec8a
28 puenpocrpaenne  pupoRe, fstaeciat w xmeRe 1112 BuGmonera LK
pacipocTp PHPOZE, ' https://m.edsoo.ru/00adeeat
CBOIiCTBa
29 AMMUak, ero puU3N4IecKre U XMMUIECKHE CBOMCTBA, TIOJTYUCHHE 1512 Bu6nmoreka IJOK
U IPUMEHEHHE ' https://m.edsoo.ru/00adf004
30 [MpakTrdeckas padora Ne 3 o Teme «IlonydyeHue ammuaka, 18.12 Bubmoreka [JOK
U3y4EHHE ero CBOMCTBY ' https://m.edsoo.ru/00adf180
31 | AsorHas KucHOTa, €€ QU3NIECKUE U XUMHUUECKUE CBOWCTBA 22.12 bubmorexa IOK
’ ' https://m.eds00.ru/00adf306
Hcnonp30BaHNE HATPATOB U COJIEH aMMOHUS B Ka4eCTBE
32 | MHHEpaJbHBIX YHOOpeHNH. XUMHUYECKOE 3arpsa3HeHIe 25.12 bubmorexa IOK
N : ' https://m.edso00.ru/00adf518
OKpY’Karolllel cpeibl COeIMHEHUIMH a30Ta
33 | ®ochop. Okcun dochopa (V) u dochopHas KucioTa, 29.12 Bubnroreka [IOK
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(1)I/I3I/I‘leCKI/IG 1 XUMHYCCKHEC CBOﬁCTBa, TMOJIYy4YCHUC

https://m.edsoo.ru/00adf68a

34 Hcmonn3oBanne (hochaToB B KaU4ECTBE MUHEPATBLHBIX 1201 bubmmoreka [JOK
ynoOpeHuii. 3arps3HeHue NpUpoIHON cpebl hochaTtamu ' https://m.edsoo.ru/00adfc20
Yriepos, pacnpocTpaHeHUe B MPUPOJIe, GU3NICCKHIE U bubnuoreka [IOK

35 . 15.01 .

XHUMHUYECKHE CBOHCTBA https://m.edsoo.ru/00adfd9c

3 Oromorueciu npoGien, e ¢ KON yAcPOMS 19,01 ubmiorera LIOK
(V) P ’ FIOM YT Iepoa ' https://m.edsoo.ru/00adfebe

.. Bu6nuoreka IJOK

37  YroabHas KHCIIOTA U €€ COJIU 22.01 https://m.eds00.ru/00ae006c
IIpakTudeckas padora Ne 4 mo reme "llomydenue yriekuciaoro bubmmorexa [IOK

38 " 26.01 .
raza. KauecTBeHnHas peakuusi Ha KapOOHAT-HOH https://m.edsoo.ru/00ae027e
[TepBoHavyanbHBIC MOHATHS 00 OPraHMYECKHUX BELIECTBAX KakK O Bubmuoreka [JOK

39 29.01 .

COEJIMHEHHSX yIaepoaa https://m.edso0.ru/00ae054e
. bubmuorexa [JOK

40 Kpewmuit u ero coenunenus 2.02 https://m.edsoo.ru/00ae080a
[Mpaktudeckas padbora Ne 5. Pemenune skcnepuMeHTaIbHBIX Bubmmorexa [JOK

41 . 5.02 .
3aJ1a4 1Mo TeMe «BakHEeHIIne HeEMETAUTBI U KX COCTUHEHUS» https://m.edsoo.ru/00ae0bf2
Kontponbnas padota Ne3 o teme «Baxuelmme HeMeTauIbl 1 Bbubmuorexa LIOK

42 9.02 .

WX COEIUHEHUS https://m.edsoo.ru/00ae0el8
O01mas XapakTepUCTUKa XUMHUIECKHUX 3JIEMEHTOB — METaJLIOB. Bubmorexa [[OK

43 | Mertayuindeckasi CBsI3b M METAJIMUECKAsl KPUCTAJUTMYECKAs 12.02 )

; . https://m.edsoo.ru/00ae103e
pemérka. du3ndeckue CBOWCTBA METAIIIOB
XuMHYECKHEe CBOMCTBA METAJUIOB. DIEKTPOXUMUYECKUN PSIJT bubmuoreka LIOK

44 . 16.02 )

HaNpPsHKEHU METaJIOB https://m.edso0.ru/00ael1156

5 | o et oy eurion Coms, i 1001 B LOK

P peaKti, A p ' https://m.eds00.ru/00ae1156
COJICPIKUT TIPUMECH
Bu6nmoreka IJOK

46 | IlonsTHE O KOPPO3UHU METAIIIOB 26.02 https://m.eds00.ru/00ae1278

bubmuoreka IIOK

47 lllenoumpie merane! 1.03 https://m.edsoo.ru/00ae14b2

bubmunoreka IIOK

48 OKcuabl ¥ TUAPOKCHUIBI HATPUS U Kamus 4.03 https://m.eds00.ru/00ae14b2

. . bubmunoreka IIOK
49  Illenmo4yHO3eMENBHBIE METAIIIBI — KAJIBI[HH M MarHuii 11.03 https://m.eds00.ru/00ae15e8
50 | BaxkHelimue coeJMHEHUS KaIbIIHs 15.03 bubmorexa [IOK

https://m.edso0.ru/00ael15e8
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51 | O6o0mienue u cucTeMaTU3alys 3HAHAN 1 18.03
.. .. bu6nmoreka IJOK
52 | XKeécTtkocTh BOABI ¥ CLIOCOOBI €€ yCTpaHeHHUs 1 22.03 https://m.eds00.ru/00ae1886
IIpaktraeckas padota Ne 6 o Teme "KECTKOCTL BOJBI U bubmmoreka [JOK
53 . " 1 5.04 _
METO/Ibl €€ YCTpaHCHUs https://m.edsoo.ru/00aelae8
. Bubmuorexa LHOK
o4 | AmomHnui ! 8.04 https://m.edsoo.ru/00aelc64
N bubnuoreka [JOK
55 | AmdoTtepHbie cBOICTBa OKCHIA ¥ THAPOKCH 1A 1 12.04 https://m.eds00.ru/00aelc64
bubmuoreka LIOK
56 | Heneso ! 15.04 https://m.eds00.ru/00ae1d86
Bu6nmoreka IJOK
57  Oxcwunsl, rugapokcust u conu xenesa (1) u xenesa (1) 1 19.04 https://m.eds00.ru/00ae35¢6
58 | O6oOmieHue u cucTeMaTU3ays 3HAHAN 1 22.04
[Mpaktuyeckas padbora Ne 7. Pemenune skcrnepuMeHTaIbHBIX Bubmuorexa [JOK
59 . 1 26.04 )
3a/1a4 10 TeMe «BaxkHeillme MeTautbl U HX COSTHHEHUSD) https://m.edsoo.ru/00ae3de8
50 1y pesrenos tan s momee nom coneprant mpveen. 1 20,04 ubmorexa LIOK
P A o nep P ‘ ' https://m.eds00.ru/00ae1750
Beruucnenns MaccoBo# JTONM BBIXOJIA MPOAYKTA PEaKIIUU
61 | OO6oOuieHne U cucTeMaTH3anus 3HAaHUH 1 3.05
62 Kontponsnas padota Ne4 o teme «Baxnelme MeTabl 1 UX 1 6.05
COEUHEHUSD) '
. bubmoreka IIOK
63 | BemecTBa 1 MaTepualibl B TOBCEIHEBHOM XKU3HU UEIOBEKA 1 10.05 https://m.eds00.ru/00ae3f50
. bubmuoreka IIOK
64 | XuMuueckoe 3arpsi3HEHHE OKPY)KAIOLIEH Cpe/Ibl 1 13.05 https://m.eds00.ru/00ae4270
bubmunoreka LIOK
65 | Ponp XMMuUM B peLIEHUH SKOJOTHUECKUX MPOOIEeM 1 17.05 https://m.eds00.ru/00ae4270
N N Bbubnuoreka [IOK
66 | PesepBHbIH ypok. O0001IEHNE U CUCTEMAaTH3aLUs] 3HAHUH 1 20.05 https://m.eds00.ru/00ae0d0a
. . bubmuoreka IIOK
67 | PesepsHblii ypok. O000IICHNE U CUCTEMATH3AIMS 3HAHUH 1 24.05 https://m.eds00.ru/00adb33c
. N Bubnmnoreka [JOK
68 | PesepsHblii ypok. O00OIICHNE H CHCTEMAaTH3AIMS 3HAHUH 1 27.05 https://m.eds00.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68
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MNEPHOIUYHOCTH U ®OPMbI TEKYIIEI'O KOHTPOJISI U TIPOMEXKYTOUYHOM
ATTECTAIIMA
MeToabl KOHTPOJIS: TUCBMEHHBIM U YCTHBIM. POPMBI KOHTPOJISA: HHAUBUAyaJIbHA,
rpymnmnoBas U GpoHTATIbHAS.
Buabl KOHTPOJISI: TECTUPOBAHUE, CAMOCTOSATENbHAS paboTa, YCTHBIN OMPOC, TPOBEPOUHAS
pa0oTa , KOHTpOJIbHAs paboTa, XUMUYECKUIN IUKTAHT.
YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumust. 9 knace/Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe obmectBo «M3aareabcTBo
«IIpocsemmenuey; Beeaure cBoii BapuaHT:

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

M.IO. T'opxoBenko «Iloypounsie pa3paboTku 1o XxumMmun», 9 kinacc, M. «Bakoy, 2009 r.

["apa H.H. Xumus. 3agaunuk ¢ nomoutHukoMm. - M.: [Ipocsewenue, 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
[Tepeuens 1MpPOBLIX HHGOPMAITMOHHBIX PECYPCOB:

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241 4 .pdf
7.http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya
podg/read_online.html?pa ge=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-olja.narod.ru/EGE.htm
10.www.olimpmgou.narod.ru. 11.http://mirhim.ucoz.ru/index/khimija_8_3/0-41

Cnmcok JuTeparypsl I y4alIuXcs:

YyeOHUKHU:

1. Pym3utuc I'.E. Xumus: 8 ki.: yue0. ans obmeodpaszosar. Yupexaenuii / I'.E. Pymsutuc, O@.I.
®enpaman. — M.: [IpocBenienue.

2. 'apa H.H. Xumus: 3agaunuk ¢ «moMourHukom»: 8-9 kiaccel / H.H. I'apa. — M.:
[IpocBemenue

Cnucok JinTeparTypsl VISl 1e1aroros:

1. Pymsutuc I'.E. Xumus: 8 ki.: yae6. mist obmeoopazosar. Yupexaenuit / I'.E. Pymsutuc, ©.I'.
®enpaman. — M.: [Ipocsenienue.

2. XuMus: 8 KIL.: 3JIEKTPOHHOE MPUJIOKEHUE K YIEOHUKY.

3. I'apa H.H. Xumus: 3agaunuk ¢ «momoutHukom»: 8-9 knaccsl / H.H. I'apa. — M.
IIpocsemenue.

4. I'apa H.H. Xumus. Pa6oune nporpammel. [Ipenmernas munus yueouukos I'.E. Pyn3uruca,
@.I'. Denpamana. 8-9 kmacesl/ H.H. I"'apa. — M.: IIpocsemnienue.

5. Pageuxuit A.M. Xumus: nunakrudeckuii marepuai: 8-9 k. / A.M. Panenkwmii. — M.
[Ipocsemienue.
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