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COAEPXKXAHUE OBYUEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOMAOB, Kaiaus, KaJIbIUi H HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »3JIeMEHTOB B llepmoanueckoit
CUCTEME U CTPOCHHUEM HX ATOMOB.

CrpoeHre BellecTBa: BHJBl XMMHUYECKOW CBS3M. THIIBI KPHUCTAUIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKH U
BHJIA XUMHUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanmsa XuMAYeCKHX peaklyii M0 pa3IuyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[Tonsitue o ckopoctu xumuyecko peakuuu. [lonsTue 00 0OpaTUMBIX U
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

pPaBHOBECHSL.
OKHUCIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIHOU peaKunu. CocraBiienue YPaBHEHHUM

OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIIM C  HWCIOJIB30BAaHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus dAEKTPONUTUIECKON TUCCOUUALMHU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTnonsl, annoHbl. MexaHu3Mm aucCOLMallUi BELIECTB C PAa3JIMYHBIMU BUIAMHU
XuMudeckon cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIE DJIEKTPOJIUTHI.

Peakuiun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peakIuii MOHHOTO OOMeHa,
MOJHbIE M COKpAIIEHHBIE HMOHHBIE YpaBHEHUs peakuui. CBOMCTBA KHUCIOT,
OCHOBAaHMM U COJ€M B CBeTE TMPEACTaBICHUH 00 DJIEKTPOIUTHIECCKOM
nucconunanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THAPOIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKINu



OT BO3JCHCTBUS pa3iINYHbIX (AKTOPOB, HCCIEAOBAHUE DIEKTPOMPOBOIHOCTU
pacTBOPOB BEWIECTB, IMpOLECCAa TUCCOLMALMU KHCIOT, MIEIOYEe U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPHU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3zoBanue ocajaka, BbIJIEJICHUE Ta3a, oO0Opa3oBaHHWE BObI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ OPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUuid
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKIUMd Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33]1a4.

HemeTaJsibl 1 MX COeIMHEHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne um (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJOTeHOB. XMMHYECKME CBOWCTBA Ha IpHUMeEpe  XJopa
(B3auMoOJIEHiCTBUE C MeTayIaMH, HeMeTaJylaMH, IIejouaMu). XJIOpPOBOJOPO/I.
ConsHast KuCI0Ta, XUMUYECKHE CBOMCTBA, IOJyYECHHE, NMpUMEHEHHe. [lericTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHne XJIOpUIbl U HX
HAXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CrpoeHue u (U3NYECKHUEe CBONCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMUYECKUe CcBOMCTBa cepbl. CepoBOIOPO, CTPOCHHUE, (PUBHUECKHE U
XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK NPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kuclioTa, (QuU3NYEeCKHMe U XUMUYECKHE CBOMcCTBa (0Omue Kak
OpeCTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXalllie B OCHOBE MPOMBILUIEHHOTO CHoco0a MOJMY4YEeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcaoThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLMs Ha
cynbdar-uon. HaxoxneHnue cepbl U €€ COCNMHEHMA B Mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPYJKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE O,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €T0 MPEI0TBPAILICHHUS.

OOmast xapaktepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPOJE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupojie. AMMHaK, ero
duznyecKkue 1 XMMHUYECKHUE CBOMCTBA, oyyeHue U npuMenenue. Conn aMMOHMS,
ux QU3NUECKUE U XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiyueHHe, (PU3UYECKUE U XHUMHYECKUE
cBOicTBa (0OLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M crhenuduueckue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHNEe OKPYXKAIOUIeil Cpeibl COSIMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHHWE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,



annotpornuelie Monupukammu ¢docdopa, GuzNUECKUe U XUMUYECKUE CBOMCTBA.
Oxcun dpocdopa (V) u dhochopras kuciora, GU3NIECKHUE U XUMHUIECKUE CBOMCTBRA,
nonydenue. Mcnonb3oBanue pochaToB B kKauecTBE MUHEPATBHBIX Y0OPESHHUIA.

Oo6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHHS.  YIJIepoA,  aJUIOTPOIHBIC
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B MpUpoae, (U3HUYECKHE U XUMHUYCCKHE
cBoricTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIMA
ahdexT. YrompHas KACIOTa U €€ COMM, UX (PU3MIECKHUE U XMMHYECKUE CBOMCTBA,
noiydyeHue W npuMmeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[TepBoHAYATbHBIE TTOHATHS 00 OPTaHWYECKHUX BEIIECTBaX KaK O COCTMHECHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTHUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKHUpaX, O€NKax, yriieBoJax — U X
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHUYECKHX U
HEOPTaHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJyYCHHE H
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupoje. OOmme mnpeacraBieHus 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinore. CHIMKATB, X UCIOJIb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BaskHEWIINe CTPOUTENbHBIC MaTepHallbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiembl 0€30macHOrO MCIOJIH30BAHUS
CTPOUTEIHHBIX MATEPUAIIOB B TOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

M3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MIPOBEICHUE KAYeCTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpAKAMOIMNE (PU3NUECKHE M XUMHUYCCKHE CBOMCTBA
raJIOTEHOB M WX COEIMWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl ©U €€  coeAUHEHUSIMU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOEHUE Mpollecca OOyTJIMBaHUS caxapa Mo JeHCTBUEM
KOHIECHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3Y4YEHHUE XUMHYECKUX CBOMCTB
pa30aBlIeHHOMN CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PEaKIny Ha Cyabdar-
WOH W HAOJIOJeHHWEe TpH3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, (Gochopa M HX COEAMHEHHH (BO3MOXKHO HCIOJIb30BAHUE



BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIAOOpEHUH, MoydeHue,
coOupaHue, pacno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBCHHBIX PEaKIMi Ha MOH aMMOHHS U (pocdar-moH u m3ydeHne NMpu3HAKOB
UX IPOTEKAHUsI, B3AMMOJIEVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3yUYCHHE Mozenein
KPUCTAJUIMUECKNX PEmETOK anmasa, Tpadwura, ¢ymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOUpaHue, paclo3HaBaHUE U U3y4UEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBE/ICHHE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHeunme HEMETAIUTbl U UX COCTUHEHUSD.

MeTtajuibl 4 MX COCAMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux TnonoxkeHus B llepmogmyeckor cucrtemMe xumudeckux daeMmeHTtoB JI. N.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKHUH  pAX
HaMpsHKeHU MeTauoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CrocoObl 3auMThl UX OT Koppo3ud. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMN,
OpOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
anemeHToB . . MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XUMHUUECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIBI U
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIEeNOYHBIX METaIOB W HX
COECIVMHEHNH.

[Ilenoyno3eMenpHblE META/UIBI MAarHUM W KaJbLUHW: TIOJOXKEHUE B
Ilepunonnueckoin cucreMe xumudeckux snemeHToB [[. Y. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKue 1 XUMUYECKUE CBOMCTBA MAarHus
W Kanblus. BaxuHelmue coequHeHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AJOMUHHI: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenpneneeBa, CTpOE€HHE aToMma, HaxOxAcHHE B mpupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
ATFOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpOCHHE aTOMa, HAaXOXJIEHUE B mpupoae. Pusnmyeckue Hu
XHMHUYECKHE CBOMCTBa Xene3a. OKCuabl, THAPOKCUIbI U cou kene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA H MOJyUYCHHE.



Xumuueckuii IKCnepumeHm:

O3HAaKOMJIEHHE C o00pa3llaMu METa/UIOB M CIIaBOB, WX (U3UYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHIA
KaJbIUg W HaTpUsl C BOJOM (BO3MOXKHO HCIIOJIb30BAHUE BHJIEOMATEPHAIIOB),
VCCJIEIOBAHUE CBOMCTB XKECTKOM BOJBI, MPOLECCA TOPEHUS JKEIe3a B KUCIOPOJIE
(BO3MOXXHO  HCIIOJIB30BAaHWE  BHUJIEOMATEpPUAIOB), IPU3HAKOB  IPOTEKAHMS
KAUECTBEHHBIX PEAKIMN HAa MOHBI: MarHus, KaJblWs, AIFOMUHHUS, [IMHKA, KEJe3a
(I u xenesza (111), meau (11), HaOmOACHKE K ONMKCAHUE MPOILIECCOB OKPAIIMBAHHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kalblusg (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBAaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHIA aTIOMUHUS
Y TUJPOKCHUJIA IMHKA, PEUICHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxueliue
METAJUJIbl K X COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW JXU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYyKarolleh cpenbl (MpejesbHas J0omycThUMas
KOoHIIeHTparus BemecTs, aanee — [1JIK). Poias xumun B perieHnn 3KoJI0ruuecKux
npooiem.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslloB MaTepuasoB (CTEKJIO, CIJIaBbl METAIOB, MOJIUMEPHbBIC
MaTepHuabl).

Mesrcnpeomemnbnie ceasu

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KIacCU(PUKALMs, TEPUOJAUYHOCTh, HaOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJElb, SBJIEHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

®usuka: marepusi, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH],
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJEKTPUYECKUN 3apsisi, MPOBOJHUKH,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTO’JIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEUIECTBA, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAIITNYECKAs
peméTKa, CIUIaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHHs, KOCMHUUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.



buonorus: dortocunTes, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATHHBIC
y0OpeHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE TMOPOJIBI,
TI0JIC3HBIE HCKOIIaeMbI€, TOTLTUBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpEeHne OIbITa AEATEIbHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOUIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAy4YHOMY HACIEIUI0, TMOHUMAaHMS 3HAUYCHUS XUMHUYECKON HAyKu B >KU3HU
COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOW WH(pOpMAIHEH O
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPA)KIAHCKOTO BOCTIMTAHMUS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrMX  BHJAX
JeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM JEATENbHOCTH TNpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
AKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecce OTOW y4uyeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TIOBEJECHHWE M IIOCTYNKH CBOMX TOBAapHILEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW peakiluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH W COCTaBIISIOIIUE
OCHOBY I IOHUMaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHsSI TPHUPOJbI, B3aUMOCBSI3IX 4YEJIOBEKa C
MPUPOIHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEbHBIC MOTHUBBI, HAMPABJIICHHBIC HA TOJIyYEHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIUMBIE i OOBSICHEHHS HAOJIIOMaeMbIX MPOIECCOB U SIBICHUH,
MO3HABATENIbHON, MH()OPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEpPaTypoOr, JOCTYIHBIMU TEXHUYECKHUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYCHHMIO M TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHHIO, TPOEKTHOW U  HMCCIEIOBATEIHCKOU
JIeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HAMpPaBJICHHOCTH W YPOBHS OOyUCHHS B
JIaJbHEHUIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:



OCO3HAHHUE IIEHHOCTU HW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TMOCIEACTBUN U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O0€30MacHOCTH TIpu  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMHU B OBITY U PEaIbHOM KU3HH;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHIECKOMY U3y4eHHUI0 TIpodeccrii U Tpyaa pa3aTudHoro poa,
YBOKCHHE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHCJIE Ha
OCHOBE NIPUMEHEHHS TIPEAMETHBIX 3HAHMM IO XHWMHH, OCO3HAHHBIM BBIOOP
WHJUBUAYAJIbHOW TPACKTOPUHU IPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHENTHON TPOo(heCCHOHATBFHON ACATENHPHOCTA M PA3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aJalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 3K0JI0rH4eCcKOro BOCIIUTAHHUS:

HKOJIOTMYECKHU 11€J1IeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3emJie, OCHOBE €€ CYIECTBOBAHUS, MIOHUMAaHUE IIEHHOCTH 3I0POBOTO U
O0e3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICHXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IICHHOCTH COOJIIOJICHHS
IpaBUJI 0€30IMaCHOTO TTOBEICHUSI P padOTe C BEIIECTBAMU, a TAK)KE B CUTYaIlUsIX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, JJIS
pelleHus 3a7a4, CBA3aHHBIX C OKPYKAIOIIeH MPUPOJIHON CpeloM, sl MOBBIIIEHUS
YPOBHSI ~ DKOJIOTHYECKOHM  KYJIBTYpBI, OCO3HAHHS TJIO0AJBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COIIMAJIBHON TTPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe wMmeTanpeaMETHBIX pe3yJbTATOB BBIJICISIOT 3HAYUMBbIC IS
dbopMupOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUHN W3 ITHX MPEIMETOB (OPMHPOBATH MPEACTABICHHUE O IIEITOCTHOMN
HAyYHOW KapTHUHE MHpA, U YHUBEpCAJIbHBIC yUeOHbIE EUCTBUS (IT0O3HABATEIIbHBIC,
KOMMYHUKATUBHBIE, DPETYJSITUBHBIE), KOTOpblE oOOecreunBaroT (OpMHpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIESTCIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble JJornyeckue 1eMcTBUA:



YMEHUSI HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIINIJICHUSI TP OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMU TIOHSTHSIMH), UCIOJIB30BATh
TOHSTHS JIJIs1 OOBSICHEHHUS OTJCNIBHBIX ()aKTOB U SIBJICHUM, BRIOMPATh OCHOBAHUS U
KPUTEPUHU IS KJIACCU(UKAUKA XUMHUYSCKUX BEHIECTB W XUMHUYECKUX pPEaKIIHid,
yCTaHABIMBATh MPUINHHO-CIICJACTBEHHBIC CBS3U MEXIY OOBCKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, HCIYKTUBHBIC, 110 aHAJIOTHN),
JIeNIaTh BBIBOJIBI M 3aKJIFOUCHUS;

YMEHHE TIPUMEHATH B TPOIECCe TMO3HAHUS TOHATHS (TIPEIMETHBIC W
MeTanpeMETHBIC), CAMBOJIUYECKIE (3HAKOBBIC) MOJICIH, UCTIOIh3yEMbIE B XUMUH,
peo0pa3oBEIBATh MHUPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKANA 3HAK (CMMBOJ dJEMEHTa), XuMHu4deckas ¢opMmyna W ypaBHEHUE
XUMHUYECKON peakIuu — MpU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 3371a4, ¢ YYETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE
MIPU3HAKN M3Yy4aeMbIX OOBEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBEISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBS3HM U
MPOTUBOPEYHS B U3YIAEMBIX TPOIECCaX U SIBJICHUIX.

ba3oBble ucciaeaoBare/bCKue 1eHCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHWS, a TakkKe B Ka4eCTBE OCHOBBI I (POPMUPOBAHHUSA THIIOTE3BI IIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOpPETEHUE OMNbITa M0 IUIAHWUPOBAHWIO, OPTraHU3AMK W TPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJsbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO Pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIICIOBAHUS, COCTABIIATH OTUET
O MpOJIeNIaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJTyIaeMyI0 M3 Pa3HBIX HCTOYHUKOB
(HaygHO-TIOMyJIApHAs ~JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIpPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHUYECKH OIEHWBATh IMPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

yMEHUE TPUMEHSTh Pa3IUYHbIE METOJbl U 3aMpOChl MPU TIOWCKE U OTOOpE
uHOpPMAIMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJIs BBITOTHCHHS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEICIEHHOTO THIIA, IPUOOPETCHHUE OTbITA B
0o0JaCTH  WMCTOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHNE KYJIbTYypOH aKTUBHOTO MCIIOJIB30BAHUSI PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMY TIpeacTaBiIeHus] HHPOpMAITUU U



WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECIOXXKHBIMA CXEMaMH, JAuarpaMMaMu,
npyrumu popmamu rpauku U UX KOMOWHAIUSIMU;

YMEHHE HCIIONIb30BaTh M AaHAIW3UPOBAaTh B TMpolecce Yy4yeOHOHl u
UCCJIEIOBATENCKONW JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XOJe auajora W (WIM) JIHUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPE/TI0KEHHOM 3a1a4H;

YMEHHSI  TPEJCTABIATH  IOJYYCHHBIE  pe3yJdbTaThl  MO3HABATEIHHOM
NEATETPHOCTH B YCTHBIX W THUCHBMEHHBIX TEKCTax; JeNlaTh NPE3EHTAIUIO
pe3yIbTaTOB BBHIMIOJHEHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOTO OIIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yYEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATEIIbHOM M HWCCIIEJIOBATENBCKON  MEATENBHOCTH  MPH  PEIICHUHU
BO3HUKAIOIIKX TPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unui (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAHHAIIUS
COBMECTHBIX JCHCTBUM, OIpEACICHUE KPUTEPUEB IO OLIEHKE KadyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHE).

PerynsiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITENIbHO OMPENeNsaTh IENH JEATeIbHOCTH, TUIAaHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIMMOCTH KOPPEKTHUPOBATH CBOIO
NesTeIbHOCTh, BBIOMpaTh Hanbosee 3heKTUBHBIE CIIOCOOBI peleHns YUeOHbIX U
MO3HABATENbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJISTh WU KOPPEKTUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TIPA BBINOJHEHUM 33JaHAU C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMSIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBICHHON 1IE€TH, YMEHHE
UCTIONIb30BaTh M AaHATTM3UPOBATH KOHTEKCTHI, IPE/IaracMbie B yCIOBUH 3aaHUA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW denepanbHOl pabodeil mporpaMMon,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMHCS HAy4YHBIC 3HAHUSA, YMEHHUS U CIIOCOOBI
JneucTBul, crnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIBI
NESATENIbHOCTH TIO0  TOJYYEHUI0 HOBOTO  3HAHWA, €ro HWHTEePIPETalluy,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYAITUsIX.

K xonIy oOydenus B 9 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITHUU: XUMHUYECKUU
JJIIEMEHT, aTOM, MOJEKYJIa, HOH, KaTUOH, aHWUOH, MPOCTOE BEIIECTBO,
CIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAS JTUCCOLMAINS, PEAKIHH HOHHOIO
oOMeHa, KaTanu3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEeoOpaTUMBbIE pEaKlMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJuInYecKasi), KpUCTAUIMYECKass pEmETKa, KOPpO3Hs METAaJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM pEeaKIuu, TMPEAeNbHO JOMyCTUMAs
konueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSITH 3TU TTOHSATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJI COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAenéHHOMY KJIAcCy COEIMHEHU 1o (opmyiaM, BUA XUMUYECKON
CBA3M (KOBAJECHTHAs, WOHHAsA, MeETaJUIMYecKas) B HEOPraHUYECKUX
COCIIMHEHHUSX, 3apsiji MOHA M0 XUMHUYECKON (QopMylie, XapaKkTep Cpebl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona JI. U. MennaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUCHIBaTh W XapaKTEpHU30BaTh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «moOouyHas
noarpynna (b-rpynmna)», wmanble U OOJbIIHME MEPUOIBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Tadiuue, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMSI aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB W 3apsija  sijpa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpeneieHue WX 0 DJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOWCTB 3JIEMEHTOB M MX COCIMHEHUU B
npenesiax MajlbIX MEePUOIOB U TJIABHBIX MOJTPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B peaKIUu



BEIIECTB, N0 TEIIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHMCIICHHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIU(PUICCKUE XHUMHYCCKUE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJATBEpPXAasi OINHUCAHUE
IpUMEPAMH  MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh YPAaBHEHUS JJICKTPOJUTHYCCKON JHUCCOIMAIIANA  KHUCIIOT,
HIeJI0YEH U COJIEH, MOJTHBIE U COKPAIlIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS peakluid, MOATBEPKIAIOIUX CYIIECTBOBAHUE
TEeHETHYECKOM CBSI3U MEXKy BEIlIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBPALIEHUNH B Pa3TUYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEILECTB, MAaCCOBYIO [OJII0 XHMHUYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe ImpaBujia oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIOIINEC  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM MMYTEM XJIOPUI-, OPOMUI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMH MBICTUTEIBHON JEATCTLHOCTH — aHAJIH3
W CHHTE3, CpaBHEHUE, OO0OOIEHHE, CHUCTEMATU3allMI0, BBISIBJICHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKlUid, €CTeCTBEHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT (peaabHbIM U
MBICJICHHBIN ).
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1.1 5 1
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DNEKTPOIUTHYECKAs TUCCOLUAITHS. 3 1 1 bubnnorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znen 2. HemeTasIbl M HX cOeTMHEHHUS
51 OO0mras XxapakTepucTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0mas XxapakTepucTUKa XUMHUUECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa LIOK
' PYTHSL. &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
b K
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 1 2 nommorexa LO

I(peMHI/Iﬁ N UX COCOAUHCHUA

https://m.edsoo.ru/7f41a636
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Uroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnnorexa [{OK
3.1 Obmme cBoHCTBa MeTAIIOR 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiire Metayuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 Bubmiorexa OK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE Bpems 3 bubsmorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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TEMATHYECKOE IINTAHUPOBAHUE C YKASAHUEM YACOB, OTBOAUMBbBIX HA U3YUYEHUE

KAJIOMU TEMBbI

9 KJIACC

No 1/ T KoanuecTBO
°/n Jara eMa ypoka 4aCOB

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYPChI

Pa3nen 1. BemecTBo U xumuveckue peakuuu (17 yacos).

1.1.Iloémopenue u yenyonenue 3nanuii 0CHOGHbIX pazoenos Kypca 8 kuacca (5 uacoe).

[lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 bubnuorexa [JOK
xumMuueckux diemenToB . . MenaeneeBa https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMUYECKUX 1 bubmnoreka LIOK
AJIEMEHTOB MEPBBIX TPEX MEPUOOB https://m.edsoo.ru/00adb6b6
Knaccudukanns u HoMeHKIIaTypa HEOPraHUYECKUX BEIECTB 1 Bubmmorexa LIOK

https://m.edsoo.ru/00adb7e2
Buapl XuMu4eckoi CBSA3M M TUITHI KPUCTATUTMUYECKUX 1 bu6mmoreka [JOK
pemeéToK https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel o teme «I[loBTopenue u 1

yri1yOJieHHe 3HaHUI OCHOBHBIX pa3ziesioB Kypca 8 Kiaccay

1.2. OcHo6éHble 3aKOHOMEPHOCHU XuMu4ecKux peaxkyuil (4 uaca).

Knaccudukanus XuMHIECKUX peakluii o pa3InyHbIM 1 bubnmnoreka [JOK
[pU3HaKaM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XUMUUYECKOM peakuuu. [lonsaTue o 1 bubmuorexa [JOK
TOMOTEHHBIX U F€TEPOre€HHBIX PEAKLIUAX https://m.edsoo.ru/00adbe9a
[TonsiTrie 0 XUMHUYeCKOM paBHOBeCUU. DaKTOPHI, BIUSIOLINE

. bubnuorexa [JOK
Ha CKOPOCTbh XUMUYECKON PEAKINH U MOJI0KEHNE 1

XUMHYCCKOI'0 paBHOBECHUS

https://m.edsoo.ru/00adc28c
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bubmuoreka [JOK

9 OKHCTUTENbHO-BOCCTAHOBUTEIbLHBIEC PEAKIINH 1 httos://m.edsoo.ru/00adcade
1.3.9nekmponumuueckan ouccouyuayus. Xumuueckue peakyuu 6 pacmeopax (8 uacos).

10 Teopus anexTpoauTrueckoi aucconranuy. CuabHbe U 1 bubnuoreka [IOK
cia0ble JIEKTPOTUTHI https://m.edsoo.ru/00adcd68

. bubnnoreka [JOK
1 HoHHBIe ypaBHeHits peaxiuiit 1 https://m.edsogru/OOadd448

12 XVMMHYECKHE CBOWCTBA KHCIOT U OCHOBAaHUH B CBETE 1 bubmmorexa LIOK
MIPEICTABJICHHUH 00 AJIEKTPOIUTHUECKOMN TUCCOLUALIUN https://m.edsoo.ru/00add5d8

13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 1 bubnuorexa [JOK
3JIEKTPOJIUTUYECKON AUCCOIUALINHI https://m.edsoo.ru/00add8b2

. bubnuorexa [JOK
14 Honrie o rinpomse coneit 1 https://m.edsogru/OOadd9d4
15 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN 1 ngj;ﬁf;i?ﬁ}é 0addd12

16 [TpakTtnyeckas padora Ne 1. «PerieHue skcriepuMeHTalIbHBIX 1 bubnuorexa [JOK
3a7au» https://m.edsoo.ru/00addbfa

17 KontponbHas padota No2 o Teme «IeKTpOoIUTHIECKAs 1 bubnunoreka [JOK
aucconranys. XUMUYECKUE PEaKIuu B pacTBOPAX)» https://m.edsoo.ru/00addec0

Pa3pnen 2. HemeraJyuibl M UX coeqnHeHus (25 yacoB).
2.1. Obwaa xapakmepucmuka xumuueckux rnemenmos \'11A-zpynnot. I'anozenwt (4 uaca).

18 OO0m1as XxapaKTepUCTUKa TaJIOTEHOB. XMUMHUUYECKHE CBOMCTBA 1 bubnuotexa [JOK
Ha IIpUMeEpe Xjaopa https://m.edsoo.ru/00addfe2

19 XmopoBogopoa. CoJisiHast KHCI0Ta, XUMUYECKHUE CBONCTBA, 1 bubmuorexa [JOK
MOJy4YEHHE, MPUMEHECHHUE https://m.edsoo.ru/00ade104

20 [IpaxTuueckas padora Ne 2 o teme «llonydyeHue consHoi 1 bubmuorexa [IOK
KHUCJIOTBI, U3y4YECHHUE €€ CBOUCTBY» https://m.edsoo.ru/00ade348

21 Brruucnenus no ypaBHEHHUSIM XUMHUYECKUX PEAKIMM, €CIu 1 bubnuorexa [JOK
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OIWH U3 pCarcHTOB /1aH B H30BITKE

https://m.edsoo.ru/00ade488

2.2.00man xapakmepucmuka xumuueckux nemenmos \ 1 A-zpynnot. Cepa u eé coeounenusn (6 uacos).
bubmuoreka [JOK
22 OO61as xapakTepucTrka 31eMeHToB VIA- TIBI 1
t P P Py https://m.edsoo.ru/00ade64a
93 AnnorponHsie MoauduKauu cepbl. HaxoxaeHnue cepsl u eé 1 bubnmoreka [JOK
COCIMHEHUH B NpUpoAe. XUMUUYECKHUE CBOMCTBA CEPbI https://m.edsoo.ru/00ade64a
24 CepoBoaopo1, CTpocHHE, (PU3HUECKUE U XUMUYECKUE 1 bubnmoreka [JOK
CBOMCTBA https://m.eds00.ru/00ade802
o5 Oxkcunsl cepol. CepHas KUCIOTa, (PU3HUECKHUE U XUMUYECKUE 1 bubnunoreka [JOK
CBOMCTBA, IPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE peaKllui, JIekKallle B OCHOBE TPOMBIIIIICHHOTO
26 croco6a Moyy4eHus CEpHON KUCTIOThl. XUMUYECKOE 1 bubamorexa LOK
yi p 5 ' https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKaIOIIEH Cpe/ibl COETUHEHUSIMU CEePBI
27 Borunicnenue MaccoBoil 1071 BBIXO/A MPOIYKTA PEaKIUU 1 bubamorexa LOK
POAYKIAD https://m.edsoo.ru/00adec8a
2.3.06uman xapakmepucmuka xumuueckux riemenmos \|A-zpynnot. Azom, pocghop u ux coeounenusn (7 uacos).
OO61as xapakTepucTHKa 3JeMeHTOB VA-Tpynnsl. A30T,
28 aCTIpOCTpaHEHUE B MPUPOE, (U3NICCKHE U XUMHUIECKUE 1 bubmmorexa [IOK
pachipoctp PHPOAE, https://m.edsoo.ru/00adeea6
CBOICTBA
29 AmMHak, ero pu3nvecKrue 1 XMMUYEeCKHe CBOMCTBA, 1 bu6nuorexa [IOK
[IOJIyYEHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
30 [Tpaktnyeckas padora Ne 3 o teme «IlonyueHne aMmuaxa, 1 bubnuorexa [JOK
W3yYEHHUE ETO CBOMCTB» https://m.edsoo.ru/00adf180
31 A3oTHas KUCIoTa, €€ (rU3nuecKue 1 XUMUYECKUe CBOWCTBA 1 bubmmorexa [OK
’ https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B KaUeCTBE
N bubnuorexa [JOK
32 MUHEPATBHBIX YA0OpEeHUH. XUMUYECKOE 3arps3HEHHE 1

OKPY’KaloIllel cpebl COEAMHEHUSIMU a30Ta

https://m.edsoo.ru/00adf518
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33 ®dochop. Oxcun dhocdopa (V) u pochopras kucnora, 1 bubnmoreka [JOK
bu3HYeCcKre U XUMHUYECKHE CBOMCTBA, MOJyUYCHHE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue hochaToB B KaUeCTBE MUHEPATHHBIX 1 bubnnoreka [JOK
ynoOpeHuii. 3arpsisHeHre IpUPOAHOI cpensl hocharamu https://m.edsoo.ru/00adfc20
2.4.00man xapaxmepucmuka xumuueckux nemenmos \NA-zpynnot. Yenepoo u kpemuuit u ux coeounenus (8 uacos).
35 Yrnepon, pacupocTpaHeHue B mpupoe, pusndeckue u 1 bubnmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunsl yriaepoaa, ux Gpuandyeckue 1 XUMHUECKHUe CBOMCTBA.
36 DKOJOruYecKue MpoOIeMbl, CBI3aHHBIC C OKCHJIOM YTIIepoJia 1 bubmmorexa [JOK
P ’ yriep https://m.edsoo.ru/00adfebe
(V)
bubmuorexa [JOK
37 YronpHas KUCIIOTa B €€ COITU 1
https://m.edso0.ru/00ae006c
[Tpaktrueckas padora Ne 4 mo teme "[lonmydenue
38 IJ)IeKI/ICJIoro rar::a KauectBenHnas peak HZIII{a KapOoHarT- . bubmorexa HOK
. | ' peait P https://m.edsoo.ru/00ae027e
WOH
39 [TepBoHavanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX 1 bubmmoreka [JOK
KaK O COEJMHEHMAX yIIIepoa https://m.edsoo.ru/00ae054e
bu6mmorexa [IOK
40 Kpewmuuii u ero coeiuHeHUst 1
P a https://m.edsoo.ru/00ae080a
41 [TpakTrueckas padota Ne 5. Perenue sxcrepuMeHTaTbHBIX 1 bubnuotexa [JOK
3a71a4 1o TeMe «BakHelmue HeMeTalJIbl U UX COSTUHECHUS)Y https://m.edsoo.ru/00ae0bf2
4 Kontponbnas padota Ne3 no teme «BakHeline HeMeTauibl 1 bubnnoreka [JOK
7 UX COCITUHEHUS) https://m.edsoo.ru/00ae0el8
Paznexn 3. Meraibl 1 ux coenuHeHusi (20 yacoB).
3.1. O6wue ceoitcmea memannoe (4 uaca).
OO01mast XapakTepUCTHKA XUMUIECKUX IJICMEHTOB —
bu6mmoreka [{OK
43 MeTaJIJIOB. MeTalnueckas CBsi3b M MeTaJTndecKas 1

KpHUCTaJUIn4ecKas pemérka. Pu3snyeckue CBOKMCTBa

https://m.edsoo.ru/00ael103e
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MCTAJIJIOB

44 XUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUIN DS 1 bubnuoreka [JOK
HaIPSHKEHUN METaJIOB https://m.eds00.ru/00ae1156
OO6mue cmocoOs! momydeHus MeTauioB. CIUTaBsbl.
45 Brerauciienns o ypaBHEHHSIM XUMHAYECKUX PEaKIMi, €CITH 1 bubmorexa OK
P peartiud, https://m.eds00.ru/00ae1156
OJIMH U3 PEareHTOB COJCPKUT IPUMECH
bubmuoreka [JOK
46 HonsHe 0 Koppo3HH METalIOB . https://m.edso00.ru/00ae1278
3.2. Bascueiiwue memannot u ux coeounenus (16 uacos).
bubmuoreka [JOK
47 1
[Henotmste MeTaiet https://m.edsoo.ru/00ae14b2
48 Oxcuapl ¥ TUAPOKCUILI HATPUS U KaIUs 1 bubmoreia OK
A AP A P https://m.edsoo.ru/00ae14b2
49 IllenouyHO3eMeIbHBIC METAILIBI — KAJTbIMN U MarHuu 1 bubmoreia OK
H https://m.edsoo.ru/00ae15e8
bu6mmoreka [JOK
50 B i 1
DRHCHIINE COCIUTHERHA RATbUIA https://m.edsoo.ru/00ae15e8
51 O06o0meHre U cucTeMaTr3aIysa 3HaHUH 1
bu6mmoreka [IOK
52 Keé ¢ 1
€CTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUs https://m.eds00.ru/00ae1886
53 [IpakTuueckas pabora Ne 6 mo Teme "XKEcTkoCcTh BOABI U 1 bubnnorexa [JOK
MeTO/Ibl €€ ycTpaHeHUs" https://m.edsoo.ru/00aelae8
bu6mmoreka [JOK
54 A i 1
FOMHIHIH https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
55 A i 1
M(pOTEepHBIC CBOHCTBA OKCHJIA U THIPOKCHIA https://m.edsoo.ru/00ae1c64
56 Kegeso 1 bu6mmoreka [{JOK

https://m.edsoo.ru/00ael1d86
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bubmuoreka [JOK

57 Oxkcunbl, runpoxcuasl u conu xenesa (1) u xenesa (11 1
AIbL, THAD a (h (1) https://m.edsoo.ru/00ae35e6
58 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUN
59 [IpakTuyeckas padora Ne 7. PemeHue skcriepuMeHTaIbHbBIX bubnuoreka [IOK
3a71a4 10 TeMe «Bakaeimue MeTaibl ¥ UX COSIUHCHUSY https://m.edsoo.ru/00ae3de8
Breruncienus no ypaBHEHUSIM XUMUUYECKUX PEAKIIMM, €CITU
60 OJIMH U3 PEAreHTOB JaH B U30BITKE WM COLEPKUT IIPUMECH 1 Enbmaorexa IOK
¢ p a N AP p ’ https://m.eds00.ru/00ae1750
Bpruuciienns MacCoBOM JT0JIM BBIXO/A MPOAYKTA PEaKIIUU
61 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
62 KonTtponpsHas padora Ne4 mo reme «BaxuHelnme MeTauibl U
AX COEIUHEHU»
Pa3nen 4. Xumus u oxkpy:xawomas cpeaa (3 yaca).
4.1. Bewecmea u mamepuainst 6 y3cuznu denoeexa (3 vaca).
63 BeitectBa 1 Marepualisl B IIOBCEIHEBHOM KU3HU YEI0BEKA 1 buGnnorexa [IOK
B p 8 https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEN CPEIbI 1 bubmorexa [IOK
p Py B pe https://m.edsoo.ru/00ae4270
65 Posab XxuMHU B pelIEHNH DKOJIOTMUYECKUX TPOOIEM 1 bubmorexa [IOK
p p https://m.edsoo.ru/00ae4270
bu6mmoreka [JOK
66 PesepBHblil ypok. O000IIEHHE U CHCTEMATU3ALUS 3HAHUI 1
p yp m & https://m.edsoo.ru/00ae0d0a
bu6mmoreka [JOK
67 Hrorosasa xouTposbpHas padora 3a Kypc 9 kiacca. 1
p p yp https://m.edsoo.ru/00adb33c
bu6mmorexa [IOK
68 PesepBHbIil ypok. O000IEHHE U CHUCTEMATU3ALUS 3HAHUIT 1
P P m 1 https://m.edsoo.ru/00ad9ch2
68
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