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Toscnumenvnas 3anucka

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMsl COCTaBJEHA Ha
OCHOBE TpeOOBaHUI K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 0Opa3oBaTelbHON MpOrpaMMbl
OCHOBHOTO 00I11ero oopazoBanus, npeacrabieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE
benepasibHON pabodeil TPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIIEHIIUU TPETIOAaBaHuUs
ydeOHOro mpeaMera «XuMHUsS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
Oenepanum.

[Iporpamma mo xuMuu MaéT MPEACTaBICHUE O IETAX, OOIIEH cTpaTernu oOydeHUS,
BOCITUTAHUS W Pa3BUTHS 00YyYAIONTUXCS CPEACTBAMU yU4eOHOTO MpeaMeTa, YCTaHABIMBACT
00s13aTeNIbHOE MPEIMETHOE COJAEpKAHUE, MNPEAyCMATPUBAET PACHPEACICHUE €ro IO
KJIaccaM M CTPYKTYPUPOBAHHUE IO pa3jiesiaM U TeEMaM MPOTPaMMbI [0 XUMHH, OMPEACISIET
KOJIMYECTBEHHbIE M KA4YE€CTBEHHBIE XaPAKTEPUCTUKHU COJACPKAHUSA, PEKOMEHIYEMYIO
MOCJIEA0BATEIbHOCTh U3YUYEHUSI XUMHUHU C YUYETOM MEXIPEIMETHBIX U BHYTPUIPEIMETHBIX
CBs3CH, JIOTUKM Yy4eOHOro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydYaroImxcs,
ompeesieT BO3MOXKHOCTH TIpeAMeTa i pealu3aluu TpeOOBaHUN K pe3yjbTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTEIbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, a Takke TPeOOBaHMI K pe3yjbTaTaM OOy4YEeHHsS XUMHHM Ha ypOBHE lielied
M3yYCHHMS TpeJAMEeTa M OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIBLHON JESTEIbHOCTH
00y4aromerocs no OCBOEHUIO Y4eOHOTO COJIEPKAHUS.

3HaHUE XUMUU CIIYKUT OCHOBOM JJ1s1 POPMUPOBAHUS MUPOBO33PEHUS 00yHarOIIErocs,
€ro TMpeJCTaBJICHUN O MaTepuajbHOM €IUHCTBE MHUPA, BAXHYIO pOJIb HIPAIOT
(dhopMupyemble XUMUEH MPEICTABICHUS O B3aUMONPEBPAIICHUSX SHEPTHUU U 00 SBOJIOLINHU
BEIIIECTB B MPUPOJE, O MYyTIX PEIICHUS TJIOO0ATbHBIX MPOOJIeM yCTOMYMBOIO pPa3BUTHS
YeJI0BEYECTBA - CHIPHEBOM, PHEPIETUUECKOM, MUIIEBOM M IKOJOTMYECKONM O€30MacHOCTH,
po0JIeM 3PaBOOXPAHCHHUSI.

N3yuyenne xumunu:

CIIOCOOCTBYET peaM3aiiii BO3MOXKHOCTEH JJIi CaMOpa3BUTUA W (POPMUPOBAHUS
KYJBTYPbI JINYHOCTH, €€ 00111el U (yHKIIMOHATBLHOU IPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHME MBIIIJICHUS W TBOPYECKHX CIOCOOHOCTEM
oOyyJaronmxcs, HaBBIKOB 170:¢ CaMOCTOATENIbHOM  yd4eOHOW  JesTeNbHOCTH,
AKCIIEPUMEHTAJIHBIX M UCCIICIOBATEIbCKUX YMEHUN, HEOOXOUMBIX KaK B MOBCEIHEBHOM
KU3HU, TaK U B MpOo(PecCuoHaIbHON AeATEILHOCTH;

3HAKOMHT CO CHEIU(UKON HAYyYHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI I[EJIOCTHOTO
B3MUIsSiIa HA €IMHCTBO TMPHUPOJABI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTalloM B
(hopMUPOBAHUM €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YYarOIIUXCS;

CIocOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHMSI K €CTECTBEHHO-HAyYHBIM
3HaHUAM, K OPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B JKOJIOTHYECKOE OOpa3oBaHUE
00yJaroImxcs.

JlanHbie HampaBlieHWs B OOyYE€HHWHM XUMHUU OOECIEUUBAIOTCS  CHEIU(pUKON
coJiepKaHusl yueOHOTO TpenMeTa, KOTOPBIN SBISETCS MEJaroruyecky aaanTHPOBAHHBIM
oTpakeHneM 0a30BOI HAYKU XUMHH Ha ONIPEICIIEHHOM dTare e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30BaHUsI OPUEHTUPOBAH HA OCBOCHUE
O0OyJaronMMHUCsl CUCTEMbl TIEPBOHAYAIBHBIX MOHATUA XWMHH, OCHOB HEOPTaHWYECKOUN
XUMHUU U HEKOTOPBIX OTJICTbHBIX 3HAYUMBIX TTOHSATUA OPTaHUYECKON XUMHUH.

CTpykTypa coAepkaHHusi TpOrpaMMmbl IO XUMUU C(HOPMUPOBaHA Ha OCHOBE
CUCTEMHOTO0 No1xo0/1a K €€ uzydeHuto. Coaep:kaHue CKIaIbIBaeTCs U3 CUCTEMBI MOHATUN O



XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI IOHATHI 0 XUMU4ecKkoi peakiuu. O6e 3tu
CUCTEMBI CTPYKTYPHO OPTaHM30BAHbI 110 MPUHIUITY ITOCIEA0BATEIBHOIO Pa3BUTHUS 3HAHUI
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUIN pa3HOTO YPOBHSI:

ATOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

[Tepuoauueckoro 3akona J[.M1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XUMMUH;

YUYEHHS O CTPOEHUH aTOMa U XUMHUYECKOU CBSI3H;

MIPEACTABICHUIA 00 JIEKTPOIUTUYECKON UCCOIMAIIMH BEIIECTB B paCTBOPax.

TeopeTnueckrue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE 3MIIMPUYECKH MOITYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, Pa3BHBAIOTCS IMOCJIEAOBATEILHO OT OJTHOTO YPOBHS K JIPYTrOMY,
BBITIOJTHSISE QYHKIIMH OOBSICHEHHS U TIPOTHO3UPOBAHMS CBOWCTB, CTPOSHUS i BOBMOXKHOCTEH
MPAKTUYECKOT0 MPUMEHEHUS U TTOJTYUYECHUSI N3yYaeMbIX BEIIECTB.

OcBoeHne mMporpaMMbl MO0 XUMHH CITOCOOCTBYET (POPMHUPOBAHUIO TPEACTABICHUS O
XAMHUYECKOW COCTABIIAIONIEH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOW MPUPO/IBIL,
LIEHHOCTHOTI'O OTHOIIEHUs K HAYYHOMY 3HAaHUIO MU METOJAaM IO3HAHUs B Hayke. 3yueHue
XUMUU MPOUCXOJUT C MPUBJICUCHUEM 3HAHUIN U3 paHee U3YYCHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxatrommii Mmup», «buonorus. 5-7 kiacce» u «®duznka. 7 knace.

[Ipu u3yueHur XuMUU NPOUCXOTUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMUYECKON HAYKH
KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMUS, IPAKTUUECKOM JEATEILHOCTH YEeJIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJbTYpbl. 3alaua y4eOHOro NIpeaMeTa COCTOUT B
(hopMUPOBAHUM CUCTEMbBI XUMUYECKUX 3HAHUM - BaXKHEHINX (haKTOB, OHATUMN, 3aKOHOB U
TEOPETUYECKUX MOJIOKEHUM, JOCTYMHBIX OOOOIIEHUM MHPOBO33PEHUECKOTO XapakrTepa,
s3bIKa HAyKW, B MPUOOILEHUH K HAYYHBIM METOJIaM MO3HAHMS MPU U3YyUYCHUH BEILECTB U
XUMUYECKUX peakuuii, B (OPMUPOBAHUM U PA3BUTUU IMO3HABATEIIBHBIX YMEHHU U HUX
MPUMEHEHUU B y4eOHO-TIO3HABATEIBHON U Y4eOHO-UCCIEI0BATEIbCKON JEATeIbHOCTH,
OCBOEHHUH MPaBWI 0€30MacHOTO 00pallleHHsI C BEIECTBAMHU B MOBCEHEBHOM KU3HHU.

[Ipu n3ydeHnn XMMHUKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus BAXKHOE 3HAUCHUE
MpUOOpENH TaKHue eIy, KaK:

dbopMHpOBaHNE UHTEIUICKTYIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOPa30BaHUIO,
COTPYJAHHYECTBY, CAMOCTOSITEIIBHOMY MIPUHSTHUIO PEUICHUHN, CTOCOOHOM afanTHpOBaThCS K
OBICTPO MEHSIFOIITUMCS YCIIOBUSIM >KU3HU;

HAIPaBJICHHOCTh OOyYEHHUS Ha CUCTEMATHYECKOE MPHOOIIEHUE O0ydYarommxcs K
CaMOCTOSITEIbHOW  TMO3HABATEIbHOW JEATEIBHOCTH, HAyYHBIM METOJaM IIO3HAHMS,
(hopMUPYIOIIUM MOTUBALIMIO U Pa3BUTHE CTOCOOHOCTEH K XUMUU;

obecrieyeHue yCJIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO OOYYarOIUMUCS OMBITA
pa3HOOOpa3HOM JEATEbHOCTH, TI03HAHUS W CaMOIIO3HAHUS, KIIOYEBbIX HABBIKOB
(KITIOUEBBIX KOMITETEHIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE IS PA3IMYHBIX BUIOB
NEATEIbHOCTH;

dbopmupoBaHue 001IeH (HYyHKIIMOHAIBHOM M €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, B
TOM 4YHCJIE YMEHUU OOBSCHATH M OIICHHBATH SIBIICHUS OKPYKAIOIIETO MHUpPA, HCTIOIB3YS
3HAHUS U OTIBIT, MOJTYYEHHBIC TIPU U3YUYCHUN XUMHH, TPUMEHSITh UX MPU PEIICHUN TPo0sieM
B MOBCEIHEBHOW KU3HU U TPYAOBOM AEATEIBHOCTH;

dbopmupoBaHre y OOyYarOMMXCS TYMAaHHCTHUYECKHX OTHOIICHUH, MOHUMAHUS
[IEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKH HSKOJOTUYECKH IIEIECO00pPa3HOTO
MOBEJICHUSI B OBITY M TPYJOBOM NEATETHHOCTH B IEJSX COXPAHEHUS CBOETO 3J0POBBS H
OKpY’KarolEer IPUPOJHON CPELBI;



pa3BUTHE MOTHBAIlMM K OOYUYEHHMIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO |
CaMOBOCITMTaHUIO Ha OCHOBE YCBOCHHS OOIIEUETIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HAMPABJICHHOCTH JAIbHEHIIIEr0 00yUYCeHHUS.

OOGriee ymrciio yacoB I U3yueHUst XuMuu - 136 gacoB: B 8 kiacce - 68 yacos (2 yaca
B HeJel0), B 9 kiacce - 68 yacoB (2 yaca B HEJICIIIO).

Cooeporcanue yuebHo20 npedmema

Conepxanue 00ydeHus B 8 Kiacce.

llepsonauanvhbie Xumuueckue noOHAMUA.

[Ipenmer xumuun. Posib XuMHM B )KU3HU YEIIOBEKA. XMMHSI B CUCTEME HayK. Tena u
BellecTBa. OU3NUeCcKue CBOKMCTBA BELIECTB. ATperaTHOe COCTOsIHUE BeulecTB. [loHsTHE O
METO/IaX MO3HaHUA B XUMUU. YucThIe BemecTBa U cMecu. CriocoObl pa3iesieHus: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JIEMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTeie 1 ClIOXKHBIE BeleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BalleHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemecTB. OTHocuTenbHass aTromMHas wmacca. OTHOCHUTENbHAas
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOT0 2JIEMEHTA B COSIMHECHUH.

KonnuectBo BemectBa. Mouib. MonsipHas Mmacca. B3auMOCBSI3b KOJIMUECTBA, MACCHI U
Yyucya CTPYKTYPHBIX €AUHUIL BelllecTBa. Pacuérhl mo hoopMysiaM XUMUUECKUX COCTMHEHUH.

DU3NYECKNE U XUMUYECKUE SIBIICHUA. XUMUYECKasd peakuusa U €€ MPU3HAKU. 3aKOH
COXpPAHEHHUSI MacChl BEHIECTB. XHUMHUYECKHE ypaBHeHus. Kiaccuduxanus XuMHUUECKUX
peakiuii (CoeMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuu skcnepumenm: 3HAKOMCTBO C XUMUYECKOH MOCY A0, MpaBUIaMH PaOOTHI
B naboparopuu U npuéMamu oOpalieHus ¢ J1abopaTOpHBIM 000PYI0BaHUEM, U3yUEHUE U
onucaHue (PU3NYECKUX CBOMCTB OOpA3IOB HEOPTraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢u3ndeckux (TUTaBJICHHE BOCKA, TasiHUE JIbJa, pAaCTUpPAHUE caxapa B CTYIKE, KUIECHUE U
KOHJIEHCAIMs BOJIbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aUMOJICCTBHE MeJa C KHCJIOTOW) SIBICHHWM, HAOJIOJEHHE W OINHCAHWE NPU3HAKOB
MPOTEKAHUS XUMUYECKUX peakuuil (pas3ioKeHHe caxapa, B3auMOJICUCTBHE CEPHOU
KHCIIOTBl C XJOpUAOM Oapusi, paszioxeHue ruapokcuna meau (II) mpu HarpeBanuu,
B3aMMO/ICUCTBHUE Kelie3a ¢ pacTBopoM cosid Menu (M), nzyueHue cnocoOoB pa3iesieHust
cMecel (¢ ToOMOIIbIO MarHuTta, (QUIBTPOBAHME, BbIIApUBAHUE, JAUCTUIUIALIMS,
xpomatorpadusi), MPOBEICHUE OYNCTKU IMOBAPCHHOM COJM, HAOIIOJCHUE M OINHUCAHUE
PEe3yJIbTaTOB MPOBEICHUS OIbITA, WILTFOCTPUPYIOIIETO 3aKOH COXPaHEHUSI MACChl, CO3/IaHHE
MoJiesel MOJIEKY (IIapOCTEPIKHEBBIX ).

Baorcnetiwue npedcmageumenu Heopeanuyeckux eeujecms.

Bo3nyx - cmech razo. CoctaB Bo3ayxa. Kuciopos - 3JieMEHT U MPOCTOE BEUIECTBO.
Haxoxnenue kucinopojma B mpupoje, (uU3NUecKre M XHUMHYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcunpl. [lpumenenue kucmopoga. CrmocoObl TOMYYEHHUS KHCIOpOoJa B
nabopaTopud © TPOMBIIUIEHHOCTH. KpyroBopor kucimopomga B mpupome. O30H -
aJUTOTpOITHAs MOAUUKAIINS KACTIOPOa.

TernoBo#t 3pheKT XUMUYECKON peakIui, TEPMOXUMHUUYECKHE ypaBHEHUS, DK30- U
SHIOTEPMUYECKHUE pPeaKIMu. TOIIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3yXa, YCUICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CJIOS.



Bonmopon - asnmemeHT u mpoctoe BemiecTBO. HaxoxkIeHune Bomopona B HNPHPOJE,
¢du3nUecKkue U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CrOocoObl moiyyeHus. Kuciaotel u
COJIH.

MosipHbIi 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckrue CBOMCTBA BOAbI. Boma kak pactBoputenb. PactBopel. Haceimennsie n
HEHACBIIEHHbIE PacTBOPHI. PacTBOpUMOCTh BeliecTB B Boje. MaccoBast 40JIsI BEHIECTBA B
pactBope. XuMu4eckue cBocTBa Boibl. OcHOBaHUA. Posib pacCTBOPOB B MPUPO/IE U B )KU3HU
yesnoBeka. KpyroBopot Bojibl B pupojie. 3arpsi3HeHUe NpUPOAHBIX BoA. OXpaHa v OUHUCTKA
MPUPOJHBIX BOJI.

Knaccudukanus neoprannyeckux coenunenuit. Oxcunpl. Knaccudukanus okCHmoB:
coneoOpa3yomue (OCHOBHBIE, KHCIOTHbIE, amM(pOTEepHbIE) U HECOJIe0OpasyIolIHe.
Homenknarypa oxcupgoB. dusznueckue U XUMHUYECKHE CBOMCTBA OKCUAOB. [lomyuenue
OKCH/JIOB.

OcnoBanus. Knaccudukainus ocHOBaHWM: IMIETOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHui. @U3nyecKue 1 XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHue
OCHOBAHUMU.

Kucnorel. Krnaccuduxanus xucinor. Homenknarypa kucinor. PDuszudeckue W
XMMHUYECKUE CBOMCTBA KUCHOT. Psan aktuBHOocTM MertaiioB H.H. bekerosa. Ilomyuenue
KHUCJIOT.

Comu. HomeHknaTypa conen.

du3nUeCKUe U XUMUYECKHE CBOMCTBA cotie. [lomyuenue coneit.

I'eneTnueckas CBsI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuul sxcnepumenm: Ka4€CTBEHHOE OIPEACIICHUE COJCPKAHUS KUCIOPOJIa B
BO3/yXe, NOJIydyeHHe, coOupaHue, pacro3HaBaHWE W HW3YUYECHHE CBONCTB KHUCIOPOJA,
HaOJI0JICHUE B3aUMOJICUCTBUS BEILECTB C KHUCJIOPOJAOM U YCIOBHUSI BO3HUKHOBEHHUS W
MpeKpaIieHus: ropeHus (moxapa), 03HaKOMJICHHE ¢ 00pa3liaMyd OKCHJIOB M ONMUCAHUE X
CBOMCTB, TIOJIy4eHHE, COOMpaHHE, paclo3HABaHHE M W3YyUYCHHE CBOWCTB BOJOPOJA
(ropenue), B3aumojeicTBue Bogopoaa ¢ okcuaoM meau (II) (Bo3aMOXXHO HCITOIB30BaHKE
BHJIEOMATEPHUAIIOB), HAOJIIOIEHNE 00PA3I[OB BEUIECTB KOJUYECTBOM | MOJIb, UCCIIEIOBAHUE
O0COOEHHOCTEW pPACTBOpPEHHUs BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBICHUE
PACTBOPOB C ONPEAECIEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOIO BEIIECTBA, B3AUMOJICUCTBUE
BOJIbI C METAJJIaMU (HATPUEM U KaJbl[eM) (BO3MOKHO UCIIOIb30BaHUE BUEOMATEPUATIOB),
HcclieJoBaHUEe OO0paslloB HEOPTaHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, HAOJOJCHUE
W3MEHEHUSI OKPACKM HWHIMKATOPOB B PACTBOpPAX KHUCIOT M IIEJIOYEH, HU3YUYCHHUE
B3aumMoiericTBusl okcuaa meau (I) ¢ pacTBopoM cepHOM KHCIIOTHI, KUCJIOT ¢ METaJlJIaMU,
peaKkuuii HEWTpaIu3aluM, MOJy4EeHUE HEPACTBOPUMBIX OCHOBAHUMW, BBHITECHEHUE OJIHOTO
MeTajuia APYTMM W3 PacTBOpa COJM, PEUICHUE SKCIEPUMEHTAIBHBIX 3aJa4 IO TEeME
«BaxuHenme Ki1accpl HEOPraHUYECKUX COCAUHEHUI.

Ilepuoouueckuti 3axon u Ilepuoduueckas cucmema xumuueckux snemenmos JI.H.
Menoeneesa. Cmpoenue amomos. Xumuueckasn CB513b. Oxucnumenvho-
80CCMAaHOBUMENIbHbLE PEaAKYUU.

[lepBbie MOMBITKU KIacCU(PUKAIMA XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIIbHbIE METaJUIbl, TAJIOT€HbI, NHEPTHHIE
rasbl). DIIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHU/IBI.

ITepuonnueckuit 3axkoH. Ilepumoauyeckas cucrema XUMUYECKUX diemeHToB JI.M.
MenneneeBa. Kopotkonepuoanas u jymmHHonepuoanas popmsl [lepuoanueckoii cuctemsl



xumuueckux sneMeHToB .M. Menneneesa. Ilepuonsl u rpynmnbel. OU3UYECKUNA CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI DJIEMEHTA.

Crpoenne aromoB. CoctraB artoMHbIX saep. M3orombl. OnekTtpoHbl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMHYECKUX 3JeMeHTOB [lepuomamueckoit
cucremsl [[.11. MenneneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA TI0 €0 TOJIOKEHUIO
B [lepnonnueckoit cucreme /[.M1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHUS  paguyca aTOMOB  XMMHYECKUX  DIIEMEHTOB,
METAJUIMYECKMX W HEMETAUIMYECKUX CBOMCTB IO TpynmamM H IepUuojaM. 3HAUYCHHE
Ilepnogmyeckoro 3akoHa u llepmoandeckod CUCTEMBI XMMHYECKUX JJIEMEHTOB IS
pa3BuTHA HAyKd U npakTtuku. .M. MeHeneeB - yd4€HbBIN U TPaXJaHNH.

Xumuueckasi  cBs3b.  KoBajeHTHas  (mojsipHass W HEMOJSIpHAsi)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucneHusi. OKHCINUTEIBHO-BOCCTAHOBUTENIbHBIE peakiuu. [Iponecchbl
OKHCIICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuil 3xcnepumenm: W3y4eHrue oOpas3IloB BEIECTB METAIJIOB U HEMETAJIJIOB,
B3aMMOJCUCTBUE TUAPOKCHAA LMHKA C PAacTBOPaMHU KHUCJIOT W IIEJIOYEH, IPOBEICHUE
ONBITOB, WUIFOCTPUPYIOIIUX IPUMEPBl OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX pEaKIUU
(ropenue, peakiu pazoKeHHsI, COSTUHEHU).

MexnpeaMeTHbIE CBS3H.

Peasmzannst MeXNpeaMETHBIX CBSI3€M NPU  HM3YYEHHMM XUMUM B 8§ KJacce
OCYLIECTBJISIETCS YePEe3 UCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX IMOHATUMN, TaK U
MOHSTUH, SIBISIOIIMUXCS CUCTEMHBIMU ISl OTACNbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHUS: HAY4YHbIH (pakT, TMIIOTE3a, TEOPHUsl, 3aKOH,
aHaJlu3, CHUHTE3, Kilaccuukaius, TMNEepUOJUYHOCTb, HaONIOJEHUE, HKCIEPHUMEHT,
MOJEJINPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@duznka: Marepusi, aTOM, B3JEKTPOH, INPOTOH, HEWTPOH, WOH, HYKJIHJ, W30TOIBI,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, FIEKTPUUYECKUH 3aps]], BEUIECTBO, TENO, 00BEM, arperaTHoe
COCTOSIHME BEILIECTBa, Ta3, (U3MUECKUE BEJIWYUHBI, EIUHUIBI H3MEPEHUs, KOCMOC,
IUIaHETHI, 3BE3161, COJHILE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapocdepa, MHHEpabl, TOPHBIE MOPOJIbI, MOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

Conepxanue o0yueHus B 9 kiacce.

Bewecmeo u xumuuecxas peaxyus.

ITepuonnueckuit 3akoH. llepumoamyeckas cucrema XuUMU4YeCcKux ssemeHToB JI.U.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XUMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, Kaaus, KaIbLHs U UX COCAUHECHUN B COOTBETCTBHUU C
MIOJIOKEHHUEM 3JIEMEHTOB B lleproanueckor cUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIIbI XUMUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCUMOCTb CBOMCTB BEILIECTBA OT THUMA KPUCTAIUINYECKON PEIIETKU U BUJA XUMUYECKOU
CBSI3H.



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BeIIeCTB. XMMUYECKUE CBOMCTBA
BEILIECTB, OTHOCSAUIMXCS K Pa3IMYHBIM KJAaccaM HEOPTaHWYECKUX COEIMHEHUH,
TE€HETUYECKas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKUX pPEaKIUid MO Pa3IUyHbIM MpU3HAKaM ([0 YUCITY U
COCTaBy Yy4YaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3(h(DEKTy, M0 HM3MEHEHUIO
CTETICHEW OKUCICHHS XHMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHIO
KaTtajau3aTopa). JK30- U S3HIOTEPMUUECKUE PEAKIUN, TEPMOXUMUUYECKUE YPABHEHHUS.

[TonsiTrie 0 ckopocTH XUMHUUYECKOH peakiuu. [ToHsTe 00 00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsITHE O rOMOreHHBIX M reTeporeHHbIX peakuusx. [lonsarue o
karanuse. [loHsATHe O XUMUYECKOM paBHOBECHH. PDaKTOpBI, BIUSIOIIAE HAa CKOPOCTH
XUMHUYECKOMN pEeaKIMH U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIIUH, SJIEKTPOHHBIA OalaHC OKHCIUTEIbHO-
BOCCTAHOBHUTEIBHOM peaKkuuu. CocraBnenue ypaBHEHHI OKHCIIUTEIbHO-
BOCCTAaHOBUTEJbHBIX PEAKLUI C UCTIONIB30BAHUEM METO/1a AJIEKTPOHHOIO OajlaHca.

Teopuss 3IEKTPOIIUTUYECKON JTUCCOLUALMU. OJEKTPOJUTHI W HE3JIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MexaHn3M IMCCOLUAIINU BEMIECTB C PA3IUYHBIMU BUAAMU XUMUYECKON
cBs3u. Crenenp aucconuanvy. CUIbHBIE U ClIa0ble AIEKTPOJINUTHL.

Peakuuu noHHoro oOMeHa. Y clloBUSl IPOTEKAaHUS PEAKIMI HOHHOTO 0OMEHA, MOJIHbIE
Y COKpAIlIEHHbIE HOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCIOT, OCHOBAHUM U COJICU B
CBETE MPEACTABICHUN 00 3JEKTPOJIUTUYECKON Arccounanny. KauecTBeHHbIe peakluy Ha
noHbl. [IoHsATHE O TUAPONIU3E COJIEH.

Xumuueckuu sKkcnepumenm: 03HAKOMIIEHUE C MOJIENSIMA KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB - METAUIOB W HEMeTauioB (Tpadura WM anmasza), CI0XKHBIX
BEILECTB (XJIOpUAa HATPHs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peakuuu
OT BO3ACUCTBUS pa3au4HbIX (PAKTOPOB, MCCIECTOBAHUE AJIEKTPOINPOBOJIHOCTU PACTBOPOB
BELIECTB, MpOLiecca AUCCOLMALNN KUCIIOT, MeJI04Yeil U cojiel (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHAIIOB), IPOBEIECHUE OMNbBITOB, WJUIIOCTPUPYIOIIUX TPU3HAKH TMPOTEKaAHUS
peakiuii HOHHOTO oOMeHa (00pa3oBaHME OcajKa, BBIJCICHHE Ta3a, oOpa3oBaHUE BOJBI),
ONBITOB, WUIIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKIUN
(ropeHue, peakiiu pas3yioKeHUs, COeAMHEHNs), pPacllO3HaBaHNE HEOPTaHUUECKUX BELIECTB
C IOMOIIBIO KaYECTBEHHBIX PEAKLIMI HA MOHBI, PEIIEHNE YKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hememannwvl u ux coeounenus.

OO6mas xapakTepucTuka rajioreHoB. OCOOEHHOCTHU CTPOEHUSI aTOMOB, XapaKTEepHbIE
creneHu okucieHus. CTpoeHre U GU3NYECKUe CBOMCTBA MPOCTHIX BEUIECTB - TAJIOI€HOB.
XHUMHUYECKHE CBOICTBA HA MPUMeEpPE XJIopa (B3aUMOCICTBUE ¢ METAJIIaMU, HEMETaJIAMU,
niesnoyamu). Xaoposogopon. CossiHas KUCIOTa, XUMUYECKHME CBOMCTBA, IMOJyYEHHUE,
IpUMeHeHue. [[elicTBHE XJIopa M XJIOPOBOJAOPOZAa Ha OpraHuM3M uesoBeKa. BaknHeunmue
XJIOPUJIBI U MX HAXO0XKJIEHHUE B MPUPO/IE.

Ob6mras xapaktepuctuka d1emMeHToB VIA-rpymmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHHS.

Crpoenune u (¢u3NyYECKUE CBOMICTBA MPOCTHIX BEIIECTB - KHUCIOPOJAa U CEphl.
AmnotponHble MOAU(UKALMUKA KUCIOPOJa M cepbl. XUMHUYECKHE CBOICTBA CEpBHI.
CepoBoziopoJi, CTpoeHHe, (PU3MUYECKHE M XHUMHUYECKHEe CBoilcTBa. OKCHABI CEpbl Kak
NPEJICTAaBUTENN KHUCIOTHBIX OKCHUIOB. CepHast KHCIOTA, (U3NYECKUE U XUMUYECKUE
cBOMcTBa (OOLIME KaK MPEICTABUTENsl KJAcca KHUCIOT M crnenuduyeckue). XuMUYeCcKHue
pEaKIMH, JeKallle B OCHOBE MIPOMBIIIIEHHOTO CITOCO0a MOJIyYeHUs] CEPHON KUCIIOTHI.



[Ipumenenue. Conu cepHOM KHUCIOTHI, KAaYECTBEHHAs peaklus Ha Cyib(paT-uoH.
Haxoxnenue cepol U €€ COeAUHEHUI B TPUPOJIE. XUMUUECKOE 3arPSA3HEHUE OKPYKAOIIEH
Cpellbl COCIMHEHUSIMHU Cepbl (KUCIOTHBIC IOXKIM, 3arpsi3HEHHE BO3JyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAILECHUS.

OO6miast xapaktepuctuka 3aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEePHbIE CTEIIEHU OKUCIICHUS.

A30T, pacmpocTpaHeHWe B Tpupone, (GU3MYECKHE W XUMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupoae. AMMHUakK, ero (pu3M4ecKHe M XHMHUYECKHE CBOWCTBA,
noydeHue W npuMeHenne. Connu aMMOHHS, WX (DU3UYECKHE U XUMHYECKHE CBOWCTBA,
npuMeneHue. KauectBeHHasi peakiys Ha HOHbl aMMOHUS. A30THAsi KUCIIOTa, €€ MOJIyYeHUE,
bu3MYecCKue W XUMHUYECKHE CBOMCTBa (OOIIME Kak MPEACTaBUTENS Kilacca KHCIOT U
cnernupuyueckne). Mcnoap30BaHre HUTPATOB U COJICH aMMOHUS B KQUeCTBE MUHEPATHHBIX
ynoopennii. XUMHYECKOe 3arps3HEHUE OKPYKAIOIIeH Ccpefpl COCAUHEHUSIMU a30Ta
(KUCTIOTHBIE TOXKIH, 3arPSI3HEHUE BO3/TyXa, TOUBBI U BOJAOEMOB).

®ochop, ammorponubie Momudukanuu QGocdopa, GUNUECKHE U XUMUYECKUE
cBorictBa. Oxcuna docdopa (V) u dochopHas kuciora, Gu3nueckue U XHUMHUUYCCKHE
cBolcTBa, nonyuenue. McnonpzoBanue hocharoB B kauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mas xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTEepPHbIE CTETIEHU OKUCIICHUS.

VYriepoa, aninoTponHbie MOAU(PUKALIMY, pacCIPOCTPAHEHUE B IPUPOIE, PUINYECKUE U
XuMUUeckue cBorctra. Ancop6Ouus. Kpyrosopor yriepozaa B mpupojie. OKCUIbI yriiepoa,
X (pU3NYECKHEe U XUMUYECKUE CBOMCTBA, ACHCTBHE HA JKMBBIC OPTAHU3MEI, ITOTyYEHUE U
MpUMEHEHUE. DKOJOTUYECKHUE MPOoOIIeMbl, CBA3aHHbIE C OKcUAoM yriepona (IV), runoresa
rJ1I00aJIbHOTO MOTEIUICHUS KIMMaTa, MapHUKOBBIN 3P (deKT. YTrojibHas KUCIOTa U €€ COJIH,
ux (U3MYECKUE W XUMUYECKHE CBOMCTBa, MOJyueHHe U TpuMeHeHue. KauecTBeHHas
peakuusi Ha KapOoHar-uoHbl. Mcmonp3oBaHue KkapOOHATOB B OBITY, MEAHIIMHE,
MIPOMBIIIEHHOCTH U CEJIbCKOM XO3SMCTBE.

[lepBoHavasibHbIE TOHSATHA OO0 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yriepona (MeTaH, 3TaH, STWJICH, AlETWICH, JTAaHOJ, TJUILEPUH, YKCyCHas KHCIIOTA).
[IpupoaHbIe UCTOYHUKHU YTIIEBOJOPOAOB (YroJib, MPUPOAHBIN ra3, HE(Th), MPOAYKTHI HX
nepepaboTku (OEH3MH), KX POJIb B OBITY U MPOMBIIILIIEHHOCTH.

[TonsiTre 0 OMOJIOTMYECKH BaXKHBIX BEIIIECTBAX: KUPaAX, OCJIKax, yTriIeBOIax - U UX POJIU
B OKM3HU 4YeJoBeKa. MarepuajibHOe €AMHCTBO OPraHMYECKUX U HEOPraHUYECKHUX
COEIMHEHU.

Kpemnuii, ero ¢usnueckue m XUMHUYECKHE CBOMCTBA, MOJYyYE€HHUE U TMPUMECHECHUE.
Coenunenusi kpemHusi B npupoge. O6mue npexacrasienus o0 okcuzae kpemuusi(1Y) u
KpemMHueBol kucimote. CulIMKaThl, WX HCIOJb30BaHWE B  OBITY, MEAUIMHE,
MIPOMBINICHHOCTH. BakHEeHMe cTpouTeIbHbIE MaTepUaIbl: KEpaMUKa, CTEKJIO0, [IEMEHT,
0eToH, xene300eToH. [Ipo6iieMbl 0€301MacHOT0 UCTIOIB30BAHMS CTPOUTEILHBIX MATEPUATIOB
B MOBCEIHEBHOW JKU3HU.

Xumuueckuil Ikcnepumenm: N3ydeHue oopaslioB HEOPraHWYECKUX BEIIECTB, CBOWCTB
COJISHOW KHCJIOTHI, MPOBEJCHUE KAYECTBEHHBIX PEAKIU Ha XJIOPHUI-UOHBI U HAOJI0ICHHE
MPU3HAKOB WX MPOTEKAHMS, OMBITHI, OTpakaronme (pusndeckne u XUMHUYECKHUE CBOMCTBA
TAJIOTEHOB H WX COCNMHEHWH (BO3MOXKHO WCIOJIb30BAaHUE BHUICOMATEPUATIOB),
03HAKOMJIEHUE C 00pa3liaMu XJIOpUJIOB (TaIOT€HUIO0B), 03HAKOMJICHHE ¢ 00pasiiaMu Cepbl
U e€ coeAuHEHUsIMU (BO3MOXKHO HCIIOJIb30BAaHUWE BHJIEOMATEpPUAIOB), HAOJIOJECHUE
npolecca oO0yriMBaHUs caxapa MoJ JEHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI,



U3yYeHUE XUMHUYECKHUX CBOWMCTB pa30aBIE€HHON CEpHOM KHCIOThI, MPOBEJICHUE
KaueCTBEHHOM peakIMu Ha cyiabdar-uoH U HaOIIOJEHHE NpHU3HAKa €€ MpPOTeKaHWUs,
O3HaKOMJIEHUE C PU3NUYECKUMH CBOMCTBaMH a30Ta, (hochopa U ux coequHeHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJEOMATEpPUAIOB), OOpa3liaMu a30THBIX U (PoChHOPHBIX YI0OpEHUH,
MoJIy4eHHe, COOMpaHue, pacro3HaBaHWE W HW3Y4YEHUE CBOWCTB aMMHaka, IPOBEJICHUE
KauyeCTBEHHBIX pEaKklIUid HAa MOH aMMOHHS M (oc]aT-HOH M H3yYeHHE MPU3HAKOB HX
IIPOTEKAHUS, B3aMMOJCHUCTBUE KOHIICHTPUPOBAHHOM Aa30THOM KHCIOTBI C MEIBIO
(BO3MOXHO HCHOJIb30BAaHUE BHUJAEOMATEPUAIOB), M3YUYEHHE MOJEJICH KPUCTATUIMYECKHX
peméTok anmasa, rpadwura, dyepeHa, O3HAKOMJIEHHE C IIPOIECCOM  aJcopOIuu
PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IIPOTHBOTrasa,
MOJIyYeHHe, CcOOHMpaHue, paclio3HaBaHUE W M3yYEHHE CBOMCTB YIJIEKHACIOrO rasa,
MPOBEJICHNE KAUeCTBEHHBIX PeaKkinii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MMPU3HAKOB
UX MPOTEKaHHUs, O3HAKOMIICHHE C MPOAYKIHMEN CUIMKATHOW MPOMBINUIEHHOCTH, PEIICHUE
AKCIEPUMEHTAIIbHBIX 3a]1a4 10 TeMe «BaxkHelme HeMeTallTbl U UX COCTUHEHUS».

Memannwi u ux coeoureHus.

OO0miast xapakTepUCTUKAa XWMHUYECKHX DJIEMEHTOB - METAUIOB HAa OCHOBAaHUU MX
nojoxeHust B llepuonmueckon cucreme xumuueckux siiemeHtoB .M. MenzaeneeBa u
ctpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTtajmdeckas CBs3b W METAJUIMYECKas
KpUCTAJUIMYECKAsd PEMETKA. OJIEKTPOXMMHYECKHW PAN  HANPSHKEHHW  METAJUIOB.
du3nyeckre U XUMMUYECKUE CBOMCTBA MeTaJIIOB. O0IMe crnocoObl MOSTyYEHHs] METAILIOB.
[ToHsiTHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBbl
(cTranp, 4yryH, JIOpaTIOMUHHN, OpOH3a) U X IPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[l{eoynbple MeTauibl: TONOXKEeHWE B llepuonnueckon cucTeMe XUMHUYECKUX
anemeHToB [[.1. MeHneneeBa, cTpoeHrE NX aTOMOB, HAXOXKICHHUE B pupoae. uznueckue
Y XMMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kayusi). OKCUABI U TUIPOKCHUJIBI HATPUS U
kanus. [[pyuMeHeHne menoYHbIX METAILUIOB U UX COEIMHEHUH.

[IlemoyHO3EMENBHBIE METAIIBI MAarHUM U KaJIbLUMU: ToJoxeHue B [lepuonmyeckon
cucreMe XxumMuueckux 3nemenToB .M. MenneneeBa, cTpoeHME UX aTOMOB, HAXO0XK/ICHUE B
npupone. Pusnyeckue M XUMHUUYECKHE CBOMCTBA MarHus W Kainblus. Baxueiiume
COEIUMHEHMsS] Kalblus (OKCHUJ, THIPOKCHI, coiu). JKECTKOCTh BOJBI M CIOCOOBI €€
YCTpaHEHHS.

AmomuHul: nonokeHue B llepuonnueckon cucrtemMe XMMUYECKUX dnemMeHToB 1.
MeHnpneneeBa, CTpOEHUE aTOMa, HAaXO0XACHUE B Ipupone. PU3NUECKHE M XUMHUUYECKHUE
CBOMCTBA aTFOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHJIA U TUIPOKCUJIA ATFOMUHUS.

Kenezo: mnonoxenue B Ilepmogmueckoit cucrteme XuMu4eckux siaeMeHToB J[.H.
MeHnpneneeBa, CTpOEHUE aTOMa, HAaXOXIECHUE B Ipuponae. PU3NUECKHE M XUMHUUYECKHUE
cBoMcTBa >kene3a. Oxcunabl, TuApokcuasl U conu sxenesa (II) u xenesa (I11), ux cocras,
CBOMCTBA U MOJYyYEHHUE.

Xumuueckuil sKkcnepumenm: O3HaKOMJICHHE ¢ 0oOpasllaMyu METaJJIOB U CIUIaBOB, UX
(bu3NYeCKUMU CBOMCTBAMM, H3YYEHHE PE3YJbTAaTOB KOPPO3UU METAIOB (BO3MOXKHO
HCIOJIb30BaHUE BUIEOMATEPHANIOB), OCOOEHHOCTEN B3aMMOICHCTBHS OKCHJA KalbIUs U
HaTpHsl ¢ BOJOM (BO3MOYKHO MCIIOJIb30BAHUE BHJIEOMATEPHUANIOB), UCCIECIOBAHUE CBOWCTB
XKECTKOM BOJBI, IpoOLlEcCa TOPEHUs >Kelle3a B KHUCIOPOAE (BO3MOYKHO HCIIOIb30BaHUE
BHJICOMATEPHUAIIOB), NMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMN HAa HMOHBI (Mar”us,
KaJIbLIMSI, IFOMUHUS, IUHKA, xerne3a (1) u xxeneza (11I), menu (II), Habmronenue u onvcanue
POLIECCOB OKpalllMBaHUsl IUIAMEHUM MOHAMU HATpHs, Kajdusl M KaiblUs (BO3MOXKHO
UCIIOJIb30BAaHUE BHUIEOMATEPHUANIOB), HCClel0oBaHuE aM(OTEPHBIX CBOWCTB T'HAPOKCHIA



QTIOMUHUA M TUAPOKCHAA IIMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad [0 TeMe
«BaxxHeime MeTaJlyibl U UX COSTUHEHUSD.

Xumus u okpysrcarowas cpeoa.

BemectBa u Marepuanbl B IOBCEIHEBHOW KM3HU 4esioBeka. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. [lepBas mnomoins mnpu
XUMUYECKUX 0KOTraxX U OTPaBICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyXarliell cpeabl (MpelenbHas  JOMyCcTUMast
KoHIleHTpalus BemlecTs (nasnee - [1/IK). Pons Xxumuu B pemieHnn 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuu 2Kcnepumenm: W3y4EHUE OOpa3lOB MaTEpUAIOB (CTEKIIO, CIUIaBbI
METAJIJIOB, TOJIMMEPHBIE MaTEPHUAIIbI).

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXNpeIMETHBIX CBsI3eM MNpuU M3ydyeHUH XUMUU B 9 Kjacce
OCYIIECTBIISIETCS Yepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATUMN, TaK U
MIOHSITUH, SIBIISIOIIMUXCS CUCTEMHBIMU JJISI OTJCJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mue ecTecCTBEHHO-HAYYHbIC TOHSTHS: HAy4YHBIN (pakT, TMIIOTE3a, 3aKOH, TEOPHs,
aHaiu3, CHUHTE3, KiIaccuuKalus, TMEePUOJAUYHOCTh, HAOIIOEHUE, OSKCIEPUMEHT,
MOJICTUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIA dS(dexT, TexHomorus,
MaTEepUabl.

dusnka: MaTepus, aToM, dBJCKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJI, HW30TOIBI,
PaZMOaKTUBHOCTh, MOJIEKYJa, SJCKTPHUECKUA 3apsjl, MPOBOJHUKH, MOIYyHIPOBOJIHUKH,
IUDIIEKTPUKH, (DOTOIIEMEHT, BEIIEeCTBO, TEJO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa,
ra3, pacTBOp, pPAaCTBOPHUMOCTh, KpPUCTAINIMYECKas peméTka, CIaBbl, (U3NYECKUE
BEJIMYMHBI, EAUHHUIIBI H3MEPEHUS, KOCMUYECKOEe TIPOCTPAHCTBO, TTAHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocuntes, npixanue, buocdepa, sKkocucTeMa, MUHEpaIbHbIE YA00pEHHUS,
MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIE BEIIECTRA.

['eorpadusi: atmocdepa, ruapocdhepa, MHUHEpPaIbl, TOPHBIE MOPOJBI, TOJIE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.

IInanupyemvle pesynromamsl 0c80€eHuUs Y4ebH020 npeomema

Jluunocmmuule pesynromamsoi

JIngHOCTHBIE PE3yJbTAaThl OCBOCHHS MPOrPaMMbl OCHOBHOI'O 00IIEero 0O0pa3zoBaHMs
JOCTUTAIOTCSI B XOA€ OOy4YeHHs] XMMHUU B €IUHCTBE Y4e€OHOW M BOCHUTATEIbHOU
NESATEIbBHOCTU B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHUHUCKUMU COLIMOKYJIBTYPHBIMHU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, MPUHITHIMU B OOIIECTBE MPaBWJIAMU U HOpMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COIUATN3AIIAN
00yJaroImxcs.

JIM9HOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS
CUCTEMOU TTO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUU M PACIIUPEHUE OTBITA IEATETLHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YaCTH:

1) maTpuoOTUUYECKOTO BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY H
HAy4YHOMY HACJIEUIO, TOHUMAaHUS 3HaYEHUs XMMUYECKON HayKH B >KU3HU COBPEMEHHOIO
o0111ecTBa, CIOCOOHOCTH BIIAJIETh TOCTOBEPHOU MH(MOPMAIUEN O TIEPEIOBbIX JOCTHKEHUIX



U OTKPBITUSIX MUPOBOM U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTHU B HAYUHBIX 3HAHUSX
00 ycTpoicTBE MHpa U OOIIECTBA;

2) rpaskJIaHCKOTO BOCIIUTAHMUS:

NPEICTABIICHUS O COIMANBbHBIX HOPMAax M MPAaBWIIAX MEXIMYHOCTHBIX OTHOILIECHUN B
KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJE€3HOM, y4eOHO-
UCCIIEIOBATENIbCKOM, TBOPUYECKOM W JPYyruX BHUAAX JESITEIbHOCTH, TOTOBHOCTU K
pa3HoO00pa3HON COBMECTHOM JEATENLHOCTH MPH BHIMOJIHEHUH YUEOHBIX, TO3HABATEIBHBIX
3a/1ay, BBIMOJHEHUU XHMHUYECKUX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TIPOEKTOB,
CTPEMJICHHSI K B3aMMOIIOHMMAHHWIO W B3aWMOIIOMOIIHM B TIPOIECCE OTOW YyUIeOHOU
NEATEeIbHOCTH, TOTOBHOCTH OLICHUBAThH CBOE MOBEJCHUE U MOCTYIKM CBOMX TOBAPHUIIEH C
MO3UIINHA HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIICACTBHUI MOCTYIIKOB;

3) LICHHOCTH HAyYHOT'O MO3HAHUSL:

MHUPOBO33PEHUYECKUX TMPEACTABICHUM O BEIIECTBE W XUMUYECKOM peakiuu,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONIUX OCHOBY JIJISI
MOHUMAaHUsl CYIIHOCTH HAay4YHOW KapTUHBI MHpA, TMPEACTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOIbI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOJHOU CPEIoi, O
POJIM XMMUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO03HABATENLHBIX MOTHBOB, HAMPABJIECHHBIX HA MOJTYYEHUE HOBBIX 3HAHUU 10 XUMHH,
HEOOXOIUMBIX JJIsl OOBICHEHUST HaOJII0/1aeMbIX MTPOIIECCOB U SIBJIICHUIA;

MO3HABaTEJIbHOMW, HWH(POPMAIMOHHON W YHUTATENbCKOW KYJIbTYypbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITENIBHOM pabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOW JUTEPATYPOU,
JTOCTYITHBIMH TEXHHUYECKHUMH CPEJICTBAMHA WH(POPMAITMOHHBIX TEXHOJIOTHI;

MHTEpeca K 00yYeHHUIO U TO3HAHUIO, TI0003HATEIbHOCTH, TOTOBHOCTH U CITIOCOOHOCTH
K CaM000pa30BaHUIO, MIPOEKTHOM M MCCIEAOBATENbCKON NESITEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHHS B JAIbHCHUIIICM;

4) popmMupoBaHUs KyJIbTYPhI 310POBBSI:

OCO3HaHHS [IEHHOCTH >XM3HHU, OTBETCTBEHHOTI'O OTHOIIECHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKU Ha 3JI0POBBIA 00pa3 KWU3HH, OCO3HAHMS TOCIEICTBUMA M HEMPUSTUS BPEIHBIX
npuBblueK  (YmoTpeOJieHuss  alKoroJisi, HapKOTUKOB, KYypeHHs), HE0OXOJAUMOCTU
cOOTI0/IeHNs MTpaBUil 6€30MacHOCTH MPU OOpAIEHUN C XUMUUECKUMH BEIIECTBAMU B OBITY
Y PEAIbHOM KU3HU;

5) Tpy1OBOTO BOCITUTAHUS:

MHTEpeca K MPAKTUYECKOMY H3YUYEHHUIO MpoQeccui W Tpylda pas3IudyHOro poja,
YBOKEHUE K TPYJy W pe3yJibTaTaM TpPYJIOBOH AESATEILHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUS TPEAMETHBIX 3HAHWW IO XWMHH, OCO3HAaHHOTO BBIOOpA WHIWBHIYaTbHOU
TPaAeKTOPUHU MPOJAOJIKEHUS 00pa30BaHUS ¢ YUETOM JJUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH
K XHMHH, OOIIECTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH, ycremrHod mpodeccroHaaIbHON
NEATETPHOCTH W Pa3BUTHUA HEOOXOJMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBATHCS B
poeCCUOHATILHOM Cpeie;

6) 9KOJIOTUYECKOTO BOCIIMTAHUS:

HKOJIOTUYECKHU IIeJIeCO00Pa3HOT0 OTHOIIEHUS K MPUPOJIEC KaK MCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CYyIIECTBOBAaHHUS, MOHMMAHHS ILIEHHOCTH 30POBOTO M 0O€30I11acHOro
oOpa3a JKM3HHM, OTBETCTBEHHOI'O OTHOIIEHHMSI K COOCTBEHHOMY (U3NYECKOMY U
MICUXUYECKOMY 37I0POBBIO, OCO3HAHHS IIEHHOCTH COOJIIOJIEHUS TpaBmil Oe30MMacHOTro
MOBEJICHUS TIPU pabOTe C BEIIECTBAMHM, a TAK)KE B CUTYAIUAX, YTPOXKAIOIIUX 370POBbIO U
JKU3HU JIIOAEH;



CITOCOOHOCTH MPUMEHSATh 3HAHUS, MOJy4aeMble NMPU U3YUYCHUH XUMUH, JJIS1 PEIICHUS
3a7a4, CBS3aHHBIX C OKPYXKAIOIIEH NPUPOAHOM CpEeAOi, TMOBBIIIECHUS YPOBHS
AKOJIOTMYECKOHN KYJIbTYpPbhl, 0CO3HAHUS II100aIbHOTO XapaKTepa SKOJIOTHIECKUX podiieM 1
MyTeW X PEIICHUS MOCPEICTBOM METOJA0B XUMHUM;

AKOJIOTUYECKOTO0 MBIIIJIEHUS, YMEHUS PYKOBOJCTBOBATHCS MM B IO3HABATEJIBHOM,
KOMMYHHMKATUBHOW U COLMAIBHOM MTPAKTHUKE.

Memanpeomemusie pe3yibmamol

MeramnpeaMeTHbIe pe3yabTaThl. B cocTaBe MeTanpeaMETHBIX PE3YIbTaTOB BRIICISIOT
3HAYUMBbIE N7 (POPMUPOBAHUS MHUPOBO33PECHHS OOIICHAYYHBIC TIOHITHS (3aKOH, TEOPHS,
MPUHITUI, THUMOTe3a, (akKT, CHCTeMa, TMPOIECC, AKCIEPUMEHT U JIPYroe.), KOTOphIC
UCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUYCOHBIX IMpEaMETaX U ITO3BOJISIOT HAa OCHOBE
3HAHUU U3 ITUX MPEAMETOB (OPMHUPOBATH MPEJACTABICHHUE O IICJIOCTHOW HAYYHON KapTHHE
MHUpa, W YyHHUBEpPCAJIbHBIC Y4YeOHBbIC NEUCTBUSA (IMO3HABATEIbHBIC, KOMMYHHKATHUBHBIC,
peryJISTUBHBIC), KOTOPBIC 00eCIeYnBaroOT dbopmMupoBaHue TOTOBHOCTH K
CaMOCTOSITCIbHOMY  IUIAHUPOBAHUIO M OCYIICCTBICHHIO Y4Ye€OHOH JIeATEIbHOCTH.
MeranpenMeTHbIe pe3yJIbTaTbl OCBOCHHS 0Opa3oBaTEIbLHON IIpOorpaMMbl 110 XHMHU
OTpaXkaroT OBJIAJICHUE YHUBEPCATHLHBIMH MIO3HABATCILHBIMH ICUCTBUSIMU, B TOM YHCJIC:

1) 6a30BbBIC JIOTUYECKHE ICHCTBHS:

YMEHHE HCIIOh30BaTh MPUEMBI JIOTHYECKOTO MBINIICHUS MPU OCBOCHUW 3HAHHMA:
pPacKphIBaTh CMBICT XHMHUYECKMX TOHATHH (BBIACIATH WX XapaKTepHBbIC IPU3HAKH,
YCTAaHABIWBATh B3aMMOCBS3b C JPYTMMH TOHSATHUSMH), HWCIIOJIH30BATh TOHATHS JIJIS
OOBSCHEHHSI OTACIBHBIX (DAKTOB W SIBIICHWM, BHIOMpPATh OCHOBAHHS W KPUTEPHUH IS
KIaccu(puKanuu XUMUYCECKAX BEMICCTB M XHMHUYCCKHX pEaKIHi, yCTaHABIUBATH
MIPUYUHHO-CJICACTBCHHBIC CBSI3M MEXKIYy OOBEKTaMH H3Yy4YCHHUS, CTPOUTH JIOTHUCCKHE
paccyxaeHus (MHIAYKTHBHBIC, ACAYKTHUBHBIC, 10 aHAJOTHH), MPOBOJUTH BBIBOJBI U
3aKJIIOUYCHHS;

yMEHHE TPUMEHSATH B TMpollecce IMO3HAHUS MOHATHSA  (IpeAMETHhIE |
METanpeIMETHbIC), CHUMBOJMYCCKHE (3HAKOBBIE) MOJCIH, HCIIOIb3yeMble B XHMUH,
peoOpa3oBbIBATh IMHPOKO TMPHUMEHSEMbIE B XHUMHUHM MOJICIIbHBIC TIPEACTABICHUS -
XUMUYCCKUN 3HAK (CMMBOJ 3JIEMEHTa), XUMH4YecKas (GopMysia U YpaBHCHHE XUMHUUYECKOU
peakuy - TMPU PEIICHUH ydeOHO-TIO3HABATEIBHBIX 3a7a4, ¢ YYETOM ATHUX MOICITBHBIX
MIPEICTABIICHUI BBIABIATH M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKH H3Y4aeMBIX
O00OBEKTOB - XHMHYCCKHMX BEIICCTB W XHMHYECKUX PEaKIMi, BBIABIATH OOIINE
3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3M M IPOTHBOPEYHS B H3ydaeMbIX
MpoIieccax v SBJICHUSX;

2) 6a30BbIE UCCIEAOBATEIBLCKUE JCHCTBUS:

YMEHHE UCTI0JIb30BaTh MMOCTABJIEHHBIE BOMPOCH B KAYE€CTBE MHCTPYMEHTA MTO3HAHMUS, a
TaKK€ B Ka4eCTBE OCHOBBI JIsI (DOPMHUPOBAHMS THUIIOTE3BI MO IPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHHUE OTBITA IO IIAHUPOBAHUIO, OPTAHU3AINH U MPOBEJACHUIO YICHHUECKUX
DKCIIEPUMEHTOB: yMEHHE HaOmogaTh 3a XOJOM  MpOIecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATh €T0 Pe3ybTaT, (POpMyIHpOBaTH 0OOOIIEHUS U BBIBOJIBI 1O pe3yJibTaTaM
MIPOBEAEHHOTO OMBITA, UCCIACAOBAHMS, COCTABIISATh OTYET O MPOACIIAaHHON padoTe;



3) pabota ¢ uHbopMaIrei:

yMEHUE BBIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATH MHGOPMALMIO Pa3IUUHbBIX
BUJIOB U (hOPM MPEACTABICHHUS, TOTYyYaEMYIO U3 Pa3HbIX HICTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JuTEpaTypa XMMHUYECKOTO COJEpXaHus, CIpaBOYHBIE MocobOus, pecypchl WHTepHeTa),
KPUTHUYECKU OIIEHUBATh MIPOTUBOPEUUBYIO U HEAOCTOBEPHYIO MHGOPMALIHIO;

YMEHUE NPUMEHATh pa3jJu4Hble METOAbl W 3alpochl IMPU TOUCKE U OTOOpE
nH(OpPMAITUU U COOTBETCTBYIOIINX JAHHBIX, HCOOXOIUMBIX ISl BHITIOJHEHUS YICOHBIX U
MO3HABATENbHBIX 33/a4 OMNPEJCIIEHHOr0 THIMA, NPUOOpPETeHHe OmbiTa B 00JacTU
HCIOJIb30BaHuUsl HH(POPMAIITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIaICHNE KyJIbTypOi
aKTUBHOTO HCIOJb30BAHUS PA3IUYHBIX TMOUCKOBBIX CHCTEM, CAMOCTOSITEIBHO BHIOMPAThH
ONTUMAaJBHYIO (OpMY IIpeICTaBICHHUS HHPOPMAIIUHU U UIUTIOCTPUPOBATH PEIIaeMbIe 3a/1aUH
HECJIO’)KHBIMHU CXEMaMH, TUarpaMMaMHu, IpyruMu popMaMu rpauKku U X KOMOUHAIUSIMU;

yYMEHHUE HUCTIO0Ib30BaTh U aHAJIM3UPOBATH B MpoIlecce YUYEOHOU U UCCIE0BATENbCKOM
JEeSATENPHOCTY HMHMOPMALUIO O BIMSHUM TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOLIEH PUPOIHOM CpEbI;

Y oOyuaromerocs  OyayT  chOPMHUPOBAHBI  CIEAYIOIIME  YHUBEPCAJIbHBIC
KOMMYHUKATUBHBIC ICUCTBUS:

YMEHHE 3a/1aBaTh BOIPOCHI (B XOjA€ Juanora W (WiaM) JUCKYCCHM) IO CYILIECTBY
o0cyxmaeMol TeMbl, (OPMYyJIHPOBATH CBOM MNPEIJIOKEHUS OTHOCHTEIHHO BBINOJHEHUS
MPEUTOKEHHON 3a]1a4u;

MpUOOPETEHUE OIbITa MPE3CHTAUUU PE3YJIbTATOB BBIIOJHEHHUS XHUMHUYECKOIO
AKCIIEPUMEHTA (JJa00paTOPHOTO OMBITA, TA0OPATOPHOM PabOTHI IO UCCIIEIOBAHUIO CBOICTB
BEIIIECTB, yU€OHOI0 MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM TO3HABAaTEIbHOU WU
MCCJIEI0BATENbCKOM IESITEIBHOCTH MPU PELIEHUH BOZHUKAIOIIMX TPOOJIEM Ha OCHOBE yUETa
001X UHTEPECOB U COTJIACOBAHUS MO3UIIHNI (00CYKIeHNs, 0OMEH MHEHUSIMHU, «MO3TOBBIC
ITYpPMbDY, KOOPAWHALIUS COBMECTHBIX JECHCTBUI, ONPEIEICHUE KPUTEPUEB MO OLICHKE
KauecTBa BBIMOJIHEHHOU PabOThI U IpyTHe);

VY obyuatomierocs 6yayT chopMHUPOBAHBI CIICIYIOIINE YHUBEPCAIBHBIC PETYISTHBHBIC
JNEUCTBUSL:

YMEHHE CaMOCTOSITEIbHO  ONpENENsATh I1eIU  JEATEIbHOCTH, IUIaHUPOBATh,
OCYLIECTBJISAITh, KOHTPOJMPOBaTh W TMpPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesTEeNbHOCTh, BBIOMpPAaTh Haubosiee A(P(HEKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENIbHBIX  3a/la4, CaMOCTOATEIBbHO  COCTaBIIATbh  WJIU  KOPPEKTHPOBATH
[IPEUIOKEHHBIM AJITOPUTM JEUCTBUM IPU BBINOJHEHUM 3aJaHUW C YYETOM IIOJyYEHHS
HOBBIX 3HAHUM 00 N3y4aeMbIX 00BbEKTaX - BEIECTBAX U PEAKIIMIX, OLIEHUBATh COOTBETCTBHE
MOJIyYEHHOTO pe3yJIbTaTa 3asBJICHHOM 1IENH;

YMEHUE UCIOJIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IMPEIaraéMble B YCIOBHHU
3aJaHUM.

IIpeomemnvie pezyrvmamuol

[TpenmeTHbIE pe3yibTaThl MO yueOHOMY NpeaMeTy «Xumwus» (0a30BBIA YPOBEHB)
o0ecrieunBaert:

1) mpencraBieHHe O 3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJICHUW MPUPO/IBI,
NOHUMaHUE OOBEKTUBHOM 3HAYMMOCTH OCHOB XHMMHYECKOM HayKd Kak oO0JacTu
COBPEMEHHOT0 €CTECTBO3HAHMS, KOMIIOHEHTa OOIleld KyJbTyphl U MPAKTUYECKOU



JEeSTEILHOCTU YeJIOBEKa B YCIOBUSIX COBPEMEHHOTO O0IIECTBA; MOHUMAHUE MECTa XUMUHU
CpPEAU IPYIUX €CTECTBEHHBIX HAYK;

2) BllaJiecHWe OCHOBaMH MOHSTHIHOTO anmapara i CUMBOJIMYECKOTO S3bIKa XUMUU IS
cocTaBiieHUs] (POpPMyJI HEOPraHMYECKHUX BEIIECTB, YpPaBHEHUN XHWMHUYECKHX pPEAKIUH;
BiajieHue ocHoBaMu XxuMmuueckod HomeHknaTypel (IUPAC u TpuBManbHOM) U yMeHHe
WCIIONB30BaTh €€ Uil PelIeHUs yueOHO-TI0O3HABATEIbHBIX 3aj/lay; YMEHHUE HCIOJIb30BaTh
MOJCIH JIsl OOBSICHEHUSI CTPOCHUS aTOMOB M MOJICKYT;

3) BIaJeHHE CHUCTEMON XHUMHYECKUX 3HAHUHA M YMEHHE TPUMEHSTH CHUCTEMY
XUMHUYECKUX 3HAHUW, KOTOPAsk BKJIIFOYAET:

BOKHEUIINE XUMUYECKHE TIOHATUSA: XUMHUYECKUMH DJJIEMEHT, aTOM, MOJIEKYJa,
BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHASA WM HEOJHOPOAHAs CMECH,
OTHOCHUTEIIbHBIE aTOMHASI U MOJIEKYJISIPHAS. MACChI, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAS
Macca, MOJISIpPHBIA 00BEM, OKCHJI, KHUCIOTa, OCHOBAHHE, COJIb (CpemHsisl), XUMHUYECKas
peaKkuys, peakiuu COCIWHEHHUs, PEaKIUU Pa3JIOKECHUS, PEaKUUU 3aMELICHUs, PEeaKluu
oOMeHa, TerioBOM 3¢ (dEeKT peakiuu, 5K30- U IHAOTEPMHUYECKHUE PEaKIMHU, pPacTBOD,
MAaccCoOBasi J10JI1 XMMHUYECKOTO 3JIEMEHTA B COCIMHEHHUM, MACCOBAsl JI0J M IPOLEHTHAas
KOHIICHTpAIMsl BEUIECTBA B PAaCTBOPE, SAPO aTOMA, JJIEKTPOHHBIM CJIOW aTtoma, aTOMHas
opbuTanb, paadyc aroMa, BaJIEHTHOCTh, CTENEHb OKHUCICHUS, XHUMHUYECKas CBS3b,
3JIEKTPOOTPHULIATEIIBHOCTD, MOJSAPHAS U HEMOJSPHAS KOBAJICHTHAS CBSI3b, MOHHAS CBS3b,
MEeTaJlJIMYecKasi CBsI3b, KPUCTAJUIMYECKAs pEIIeTKa (aToMHasi, MOHHAas, METa/IMuecKas,
MOJIEKYJISIpHAsi), MOH, KATHOH, aHUOH, SJIEKTPOJIUT M HEIJIEKTPOJUT, JICKTPOJUTAYECKAS
JUCCOIMAIIMS, PEaKIM MOHHOTO OOMEHA, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHCJIMTENIb U BOCCTAHOBUTEIb, OKUCIEHUE U BOCCTAHOBIICHHE, SJIEKTPOJIN3, XUMUUYECKOE
paBHOBecue, OOpaTUMbIe W HEOOpaTUMbIE PEAKIMH, CKOPOCTh XMMHUYECKOW peaKIluw,
KaTanu3aTop, npenenasHo gonyctumas korueHTpauus (I11I1K), koppo3us MeTanios, CIaBbl;

OCHOBOIIOJIAralOIIMe 3aKOHbl XMMHUH: 3aKOH COXPAHEHUS MACChl, MEPUOAUYECKUN
3akoH J[.1. MeHneneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaJipo;

TEOPUH XUMHHU: AaTOMHO-MOJICKYJISIDHAs TEOpHUs, TEOpPUS JJIEKTPOJIUTHYECKOU
NUCCOLIMALNM, TPEACTABICHUS O HAyyHbIX METOJax II0O3HAaHWUs, B TOM YHUCIE
AKCIIEPUMEHTAJIBHBIX M TEOPETUYECKUX METOJAaX HCCIEAOBAaHMUS BEIIECTB U M3YUYCHUS
XAMUYECKHUX PEAKIINM;

4) npeacTaBIieHUE O IEPUOAUUECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKUX JIEMEHTOB
(pannyc aToma, 3JIEKTPOOTPULIATEIHLHOCTD), TPOCTHIX U CIOKHBIX BEIIECTB OT MOJIOKECHUS
sanemeHTOB B Ilepuoanueckoil cucrteMe (B MallbIX MEPUOJAAX M IIABHBIX MOATPYMNAax) U
AJIEKTPOHHOTO CTPOCHUS aTOMa; YMEHHUE OOBSCHATH CBSA3b IOJIOKEHHSI DJIEMEHTa B
[Teproanveckoit CUCTEME C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI AaTOMOB XMMUYECKUX
AJIEMEHTOB (COCTaB U 3apsif A/ipa, 00IIIee YUCIIO JICKTPOHOB), paCIPeICICHHUEM JIEKTPOHOB
[0 DHEPreTUYECKMM YPOBHSIM aTOMOB IIE€PBBIX TPEX IMEPHOJIOB, KU W KaJblUS;
KJIaCCU(DHUITMPOBATH XUMUYIECKUE FIIEMEHTHI;

5) ymenue KiaccupuIMpoBaTh XUMHYECKUE DIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA U
XUMHUYECKUE PEAKLIHH; OIPEICIATh BAJIEHTHOCTh M CTENEHb OKHUCIICHUS XHUMUYECKHX
3JIEMEHTOB, BUJI XUMUYECKOMN CBSI3W U THUI KPUCTAJUIMYECKOW CTPYKTYPhI B COCAUHEHUSIX,
3apsii MOHA, XapakTep CpeAbl B BOJHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUN),
OKHCJIUTEIb U BOCCTAHOBUTEIID;

6) yMEHHE XapaKTepu30BaTh GU3NUECKUE U XUMUUECKHNE CBOMCTBA MPOCTHIX BEIIECTB
(xucnopoa, 030H, BOAOPO, rpaduT, aiMa3, KpEMHHUM, a30T, hocdop, cepa, XJI0p, HATPHIA,
KaJIU, MarHui, KajbI[ud, aJlOMUHUN, JKEJIe30) M CJIOXKHBIX BEIIECTB, B TOM YHUCJIE UX



BOJHBIX PaCTBOPOB (BOJIa, aMMHAK, XJIOPOBOAOPO/I, CEPOBOIOPO, OKCUJIBI U TUIPOKCHIbI
metaiioB I - 1A rpynn, amromunus, meau (II), nunka, sxenesa (11 u III), okcuasl yriepoaa
(IT u IV), kpemuus (IV), azota u docdopa (III u V), cepst (IV u VI), cepuucras, cepnas,
a30TucTas, a3otHas, QocdopHas, yrojabHasi, KpEMHHEBAsi KHCJIOTa U UX COJIU); YMEHHUE
IPOTrHO3UPOBATh M XapaKTEPU30BATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U
CTPOCHHSI, IPUMEHEHUE BEIIECTB B 3aBUCUMOCTH OT UX CBOWCTB, BO3MOXHOCTb MMPOTEKAHUS
XUMUYECKUX TPEBPAIICHUA B Pa3IMYHBIX YCIOBHUSX, BIUSHUE BEIIECTB W XUMHUYECKHX
MPOLIECCOB HAa OPTaHU3M YEJIOBEKa M OKPYKAIOIIYI0 MPUPOIHYIO CPEY;

7) yMeHHue COCTaBJISITh MOJICKYJISIPHBIE U MOHHBIC YPaBHEHHsI Peakuil (B TOM YHCIIE
peakiuii  MOHHOTO OOMEHa UM  OKHUCJIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEaKIHil),
WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA M3YUYECHHBIX KJIACCOB/TPYII HEOPTaHHMUECKUX
BEIIECTB, B TOM YHMCJIE MOATBEPKAAIONINX TEHETUUECKYIO B3aUMOCBSA3b MKy HUMU;

8) yMeHUE BBIYUCIISITH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa B COECIUHEHUH, MACCOBYIO JOJIO BELIECTBA B
pacTBope, KOJIMYECTBO BEIIECTBA U €ro Maccy, 00bEM ra3oB; YMEHUE NMPOBOJUTH PacUeThl
[0 YPABHEHUSIM XUMHUYECKUX PEAKIUN U HAXOUTh KOJUYECTBO BEIIECTBA, 00BEM U MacCy
pEareHTOB UK IPOYKTOB PEAKIUY;

9) BnazeHne OCHOBHBIMM METOJIaMU HAay4YHOTO MO3HaHUs (HaONIoAeHHUE, U3MEPEHHUE,
AKCIIEPUMEHT, MOACIUPOBAHNE) TIPU U3yUECHUH BEIIECTB U XUMUYECKUX SIBJICHUI; YMEHHUE
chopMynupoBaTh NPoOIEMy U MPEJIOKUTH ITyTU €€ PEIICHUS; 3HaHHEe OCHOB 0e30MacHOi
paboThl € XHWMHUYECKUMHU BEIIECTBAMH, XHMHUYECKOM TIOCYJ0H U JabOpaTopHBIM
000pyIOoBaHUEM;

10) HanuuMe MPaKTUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CICAYIOIINX
XUMHUYECKUX IKCTIEPUMEHTOB:

M3YYECHHE U ONMCaHUE (PU3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHHE C (U3MUECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOIIUE MTPU3HAKH MPOTEKAHUS XUMUYECKUX PEAKITUN;

U3y4eHUEe CIIOCOO0B pa3zesieHusl CMecei;

HOJIyYEHUE KUCIOPOa U U3yYEHHE €ro CBOICTB;

MOJIyY€HUE BOJOPO/Ia U U3yUYEHUE €r0 CBOWCTB;

MOJTyY€HHUE YIIJIEKUCIIOTO ra3a U U3yueHUe ero CBOMCTB;

MOJlydYeHHEe aMMHUaKa ¥ U3y4eHHE er0 CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPENEICHHOW MAacCOBOM JOJIEd PacTBOPEHHOIO
BEIIIECTBA;

MCCJICJIOBAaHNE 1 OTMCAHNE CBOMCTB HEOPTaHMYECKHX BEIIECTB Pa3IMYHbIX KJIACCOB,

OpUMEHEHUE HHAMKATOpOB (JIakMyca, MeTUJiopaHka u ¢eHondranenna) aus
OTIpe/ICTICHUS XapaKTepa CpPelbl B paCTBOpPAX KHUCIOT U MIETOUCH;

M3y4YCHWE B3aUMOJCUCTBUSA KHUCIOT C METalUlaMH, OKCHAaMH METalJIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHE OJTHOTO METajljla APYTUM U3 PacTBOPA COJIH;

uccaenoBanre aMm(pOTePHBIX CBOMCTB THAPOKCHUJIOB ATFOMUHUS U 1TUHKA;

pellIeHre SKCIePUMEHTANbHBIX 3a]a4 1Mo TeMe «OCHOBHBIE KJIACCHI HEOPTaHUMYECKUX
COCIUHCHUN,

pelIeHre YKCIEPUMEHTAIBHBIX 33/1a4 TI0 TeMe «DIIEKTPOTUTHIECKAsT TUCCOLIUAIIUSY;

pelieHre SKCIePUMEHTAIbHBIX 3a7ad 1o Teme «BakHeilline HeMeTalibl U HUX
COCIMHEHHUSIY;



pelieHre SKCIEpPUMEHTAIbHBIX 3a7ady 1o TeMe «BaxHeillime MeTamibl U UX
COCIMHEHHUSIY;

XUMUYECKUE HKCIEPUMEHTHI, WUTIOCTPUPYIOIIME TMPU3HAKK MPOTEKAHUS PEaKIIHi
MOHHOTO 0OMEHa;

KaueCTBEHHbIC PEAaKIMU HA MPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX MOHBI: XJIOPHU-,
Opomun-, noauna-, cyiabdar-, dpocdar-, kapOOHAT-, CUIMKAT-aHUOHBI, THAPOKCUA-UOHBHI,
KaTUOHBI aMMOHUSI, MarHus, Kajablusl, aTIOMUHUS, Kene3a (2+) u xkenesa (3+), menu (2+),
IUHKA;

YMEHHE MPEACTABIATH Pe3yIbTaThl IKCIIEpUMEHTa B (hOpMe BBIBOJIOB, TOKA3aTEIbCTB,
rpaduKoB U TaOIUI] U BBISBISATH SMIIUPUIECKHE 3aKOHOMEPHOCTH;

11) Bmamenre mpaBmwiiaMu O€30MaCHOTO OOpAIEHUs C BEIIECTBAMH, UCIIOIh3YEMBIMU
B TIOBCEJHEBHOW >KM3HU, MpaBWIAMHU TOBEJACHHUS B LENAX COEpEeKEeHUs 3A0pPOBbI U
OKpY>Karolllel MpUPOITHOM Cpeibl; MIOHMMaHue Bpeia (0MacHOCTH) BO3/ICUCTBUS HA KUBbBIE
OpPraHMU3Mbl OIPENETICHHBIX BELIECTB, CHOCOOOB YMEHBIIEHUS WU MPEJOTBPAIICHUS HUX
BPEJHOIO BO3JICHCTBUS; TIOHUMaHUE 3HAUEHUS KUPOB, OEIKOB, YIJIEBOJOB JJIsl OpraH13Ma
YeJI0BEKa;

12) BrageHue OCHOBAaMHM XHUMHUYECKOW TPAaMOTHOCTH, BKJIOYAIOUIEH yMeHHE
IIPABWJIBHO UCIIOJIb30BATh N3YUYEHHBIE BEILIECTBA U MAaTEpPHAJIbI (B TOM YHCIIE MUHEPAJIbHbBIE
ya0OpeHusi, MeTalIlbl W CIUIaBbl, MPOAYKTHI TEepepaboTKM MPHUPOIHBIX HCTOYHUKOB
YIJIEBOJOPOAOB (yIJiA, MPUPOJHOTO Tra3a, He(dTH) B OBITY, CEIbCKOM XO3AHCTBE, HA
MIPOM3BOICTBE;

13) ymeHue ycTaHaBIIMBaTh CBSI3M MEX]Y PEabHO HAOII0aeMbIMU XUMUYECKUMU
SBIICHUSIMU | TIPOIIECCAMH, TPOUCXOSIIMMU B MAaKPO- © MUKPOMHPE, OOBICHATD TIPUINHBI
MHOT000pa3us BEIIECTB; YMEHUE HHTETPUPOBATH XUMUYECKIE 3HAHUS CO 3HAHUSMU APYTUX
y4eOHBIX MPEIMETOB;

14) mpencraBienne o cdepax MnpodhecCHOHANHHONU NEATebHOCTH, CBA3aHHBIX C
XUMHEH U COBPEMEHHBIMU TEXHOJOTHSIMU, OCHOBAHHBIMU Ha JAOCTH)KEHHUAX XUMHUYECKON
HayKH, 4TO TTO3BOJIUT OOYYArOIIUMCS pacCMaTpPUBaTh XUMHIO Kak cdepy cBoeit Oymyrei
npo(ecCHOHANbHOM  NIeATEeIbHOCTH U CHeNaTh OCO3HAHHBI BBIOOpP XHUMHUHU Kak
npo(UIBLHOTO MpeMeTa IpU MEPEX0/Ie Ha YPOBEHb CPEeIHEro o0IIero o0pa3oBaHus;

15) nanuuue onbiTa pabOThl C PA3IMYHBIMU MUCTOYHUKAMH MH(POPMALUU M0 XUMHUU
(Hay4Hast 1 HAYYHO-TIOMYJIsIpHAs TUTEpaTypa, CII0BAPH, CIPABOYHUKH, HHTEPHET-PECYPCHI);
yMEeHHEe OOBEKTHBHO OILIEHWBAaTh WH(POPMAIUMIO O BEIIECTBAX, WX MPEBpPALICHHUIX U
MPAKTUIECKOM IPUMEHEHUH.

K xoniy obyuenust B 8 kjacce y odyuaronierocs 0yay chopMUpOBaHbI CIEAYIOIIHE
MIPEAMETHBIC PE3YJIBTATHI IO XUMUU:

PACKpBIBATh CMBICT OCHOBHBIX XUMHUUYECKUX TOHSTHI: aTOM, MOJICKYJIa, XUMHUYECKHMA
3JIEMEHT, MPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, CMECh (OJJHOPOIHASL U HEOJTHOPOIHAsA),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA,
MOJTb, MOJISIPHASI Macca, MacCcoBast IOJISI XUMUYECKOTO JIEMEHTA B COSIMHEHUH, MOJISIPHBIN
00BEM, OKCHU]I, KUCII0TA, OCHOBAHHE, COJIb, JIEKTPOOTPHUIIATEIILHOCTD, CTETICHb OKUCIICHUS,
XUMHUYECKas peakiusi, KiacCuuKaius peakiuil: peaklud COCTUHEHUS, PEaKInH
pa3JIoXKEHUS, peaKIK 3aMEIIeHHUs, DAk 0OMEeHa, K30- U YHIOTEPMUIECKUE PEAKIIHH,
TEIIOBOM dPPEKT peakiuu, SIpo aToMa, HIEKTPOHHBINA CION aToMa, aTOMHasi OpOUTAIb,
paanyc aToMa, XUMHUYECKasi CBS3b, MOJSPHAs W HEMOJSpHAsl KOBAJICHTHAS CBsI3b, HOHHAsS



CBA3b, MOH, KaTHOH, AaHHOH, PAacTBOp, MaccoBas JOJs BeuiecTBa (MpOLEHTHas
KOHIIEHTpAIMs) B paCTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITUU U NPUMEHATH 3TH
NOHSATHS MPU ONMCAHUY BEILIECTB U UX MPEBPAIICHUN;

UCIOJIb30BaTh XMMHUYECKYI0 CHUMBOJMKY JJIi COCTABJICHHS (OPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWMHApPHBIX COEJUHEHUSX, CTEHEHb
OKHCIIGHUSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSAX, TPUHAAJIC)KHOCTh BEIIECTB K
oTnpeaenéHHOMY KJIacCy COeAMHEHUH Mo GopMyiaM, BU XUMHUUECKON CBSI3U (KOBaJIEHTHAsS
Y MOHHAs) B HEOPTaHUYECKUX COCAMHEHUSX;

packpeiBath cMmbica [lepuoanueckoro 3akona J[.MI. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHUMAHUE TEPUOJUYECKON 3aBHUCHMOCTU CBOMCTB XUMHYECKHUX JJIEMEHTOB OT HX
nonoxxkeHuss B Ilepuogmyeckoil cuUCTEME, 3aKOHOB COXPAHEHUSI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYE€HMS, 3aKOHa ABOTaJpo, ONUCHIBATh U
XapakTepu30BaTh TabIn4Hyto opmy [lepuoanyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJIaBHas mnoarpynna (A-rpynma)» u «mobounas noxarpymma (b-
rpynna)», Majuble U OOJbIINE MEPUOJIbl, COOTHOCUTh 0003HAYEHMsI, KOTOPbIE UMEIOTCS B
tabiuue «llepuoanueckas cucrema xumuueckux osinemeHtoB JI.M. MenneneeBa» c
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX IIEMEHTOB (COCTAB U 3apsi]l
A11pa, 00IIee YUCIIO AIEKTPOHOB U PACHPEIETICHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XUMUYECKHUE SJIEMEHTHI, HEOPTaHUYECKHUE BELIECTBA, XUMUUYECKHE
peakuuu (IO YUCIYy W COCTaBY YYaCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIMIOBOMY
sdexry);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BELIECTB PA3IUYHBIX
KJIaCCOB,  NOATBEpXKJasi  OMNHCaHWE  MpPUMEpPaMU  MOJEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kauy€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHNUSI XUMUYECKHUX NIPEBPALLECHAN B PA3JINYHBIX YCIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MacChl BEIIECTB, MACCOBYIO
JOJII0 XMMHUYECKOI0 3JIEMEHTa Mo (OopMyJie COETUHEHMs, MACCOBYIO JOJI0 BEIIECTBA B
pacTBOpE, MMPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

MPUMEHSATHh OCHOBHBIE ONEPALIMM MBICIUTEIBHON NEATEIbHOCTH - aHAJIM3 U CHUHTE3,
CpaBHEHHUE, OO0O0OIlEeHHEe, CUCTEMATU3AlNI0, KIACCU(UKAIUIO, BbBISIBICHUE MNPUYMHHO-
CJIEICTBEHHBIX CBSI3ed - i1 M3Y4YEHHUs] CBOMCTB BELIECTB M XUMHUYECKUX PEaKLUM,
€CTECTBEHHO-HAyYHble METOJbl MO3HAHUSI - HAONIOACHHUE, U3MEpPEHUE, MOJICTUPOBAHMUE,
HKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIN);

CJIeIoBaTh MpPaBWJIaM TIOJIb30BaHUS XUMHUYECKOM TMOCYyIOM U J1abOpaTOpHBIM
o0opy0BaHUEM, a TaKXke IpaBuiaM OOpalleHUsi C BEUIECTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB IO MOJYUYEHHUIO U
coOMpPaHUIO ra3000pa3HBIX BEIIECTB (BOJOPOIa U KUCIOPOAa), IPUTOTOBICHUIO PACTBOPOB
C OIPEIEIIEHHON MACCOBOMW JI0JIEd PACTBOPEHHOIO BELIECTBA, IJIAHUPOBATH U MTPOBOIAUTH
XUMHUYECKUE SIKCIIEPUMEHTBHI 10 PACIIO3HABAHUIO PACTBOPOB IIEI0UYEH U KUCIIOT C IOMOUIBIO
WHJUKATOPOB (JTakMyc, heHon(TalIenH, METUIIOPAHXK U IPYTHE).



K koniy o0yuenusi B 9 knacce y oOyuatromierocst Oyay copMupoBaHbl CleayIOIIne
OPEAMETHBIE PE3YIBTAThI IO XUMUHU:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHNA: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJa, MOH, KaTUOH, aHUOH, MPOCTOE BEILIECTBO, CIIOKHOE BEIIECTBO, BAJIECHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs PEAKIUsl, XUMHUUECKas CBS3b,
TEIUIOBOM 3 EeKT peakiuu, MOJb, MOJSIPHBIH 00BEM, pacTBOp, AIIEKTPOJUTHI,
HERJIEKTPOJIUTHI,  DJICKTPOJIUTHUYECKAs JUCCOLMAIIMS, pEakIud HOHHOro oOMeHa,
KaTajn3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTMMble W HEOOpATHUMbIE PEAKIIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIINHN, OKHACIIUTEIb, BOCCTAHOBUTEIb, OKHCIICHUE U
BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(POTEPHOCTh, XUMUYECKas CBsI3b (KOBaJICHTHAsI, HOHHAS,
MeTaJuIMYecKas), KpUCTaUIMYecKas pemeTKa, KOppo3us METaIOB, CIUIABBI, CKOPOCTH
XUMHAYECKOU peaKLnH, IpeaenbHo nomnycrumas kKonuenrpanus 111K BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUUYECKUX MOHATUN U NMPUMEHSTH 3TH
IIOHATUSA IIPU ONMCAHNHU BEIECTB U UX MPEBPAILCHUN;

UCIOJb30BaTh XMMUYECKYI0 CHMBOJMKY JUIsI COCTaBJIeHUS (OpPMyJ BELIECTB HU
YPaBHEHUN XUMUUYECKUX PEAKLINM;

ONpENENATh BaJEHTHOCTh M CTENEHb OKHUCICHHMS XHMHUYECKMX DJJIEMEHTOB B
COECIMHEHMSIX Pa3jIM4YHOIO COCTaBa, MPHUHAJJIEKHOCTh BEIIECTB K OIPEACIIEHHOMY KJIAcCy
COeIMHEHHH 1o (QopmysiaM, BHUJ XUMUYECKOM CBSI3M (KOBaJE€HTHas, WOHHAs,
MeTaJUIMYecKasi) B HEOPraHMYECKUX COEIMHEHMSIX, 3apsj NOHA [0 XUMUYECKOH Qopmyiie,
XapakTep cpeAabl B BOJHBIX pacTBOpax HEOPraHWYECKHX COEIMHEHWM, THII
KPHUCTAJUINYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbich [lepuonnueckoro 3akona [[.M. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: OMNHUCHIBATh W XapaKTepu3oBaTh TabmuuHyro (opmy Ilepmonnueckoi
CUCTEMbI XMMHUYECKUX 3JIEMEHTOB: Pa3IMyaTh MOHATHS «TJaBHas noAarpynmna (A-rpymnmna)»
u «mobounas mnoxrpymnmna (b-rpynma)», manbie u OoJblIME TMEPUOABI, COOTHOCHUTH
0003HAUYEHUSA, KOTOpbIE UMEIOTCA B NEPUOAMYECKON Tabiuie, C YUCIOBBIMU
XapaKTepUCTHUKaMH CTPOCHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsija sapa,
ol1iee 4KCciIO AJIEKTPOHOB M pACHpeleeHHe MX IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHSTH
oO01I1e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U MX COSAMHEHUN B Mpejaenax
MaJIbIX IEPUOJOB U IJIABHBIX MOATPYII C YYETOM CTPOCHHS MX aTOMOB;

KJIACCU(PUIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKHUE BEIECTBA, XUMUUECKHUE
peakim (110 YKCIIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BELECTB, 110 TEMIOBOMY 3D (eKTy,
M0 U3MEHEHHUIO CTENEHEN OKUCIICHUSI XUMUYECKHUX AJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) oOOlIME M cHelupUuYEecKUue XUMUYECKHE CBOMCTBA
MPOCTBIX M CJOXKHBIX BELIECTB, MOATBEPKJas ONUCAHME MPUMEpPAMHU MOJIEKYJSPHBIX U
MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKINM;

COCTaBIISITh YPABHEHUS DJICKTPOJIUTUUECKON TUCCOUMALINU KUCIIOT, IIEJT0YEH U COJIEH,
MOJIHBIE U COKpAIIEHHbIE YPaBHEHUS DPEAKIMil MOHHOrO OOMEHa, YpaBHEHHUS pEaklIuu,
MOATBEPKAAOIINX CYLIECTBOBAHUE I'€HETUYECKON CBS3M MEXK/Y BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMIl MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITHUX PEeaKIuii;

IIPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT UX CTPOEHUS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPALICHUI B PA3IMYHbBIX YCIOBUSIX;



BBIUNCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JOJII0 XMMHUYECKOIO JIEMEHTa N0 (OopMyJe€ COEIUHEHMs, MACCOBYIO JOJI BELIECTBA B
pacTBOpe, MPOBOJUTH PAaCUEThI 10 YPAaBHEHUIO XUMUYECKOUN peaKuy;

coOnroAaTh MpaBWiIa TOJB30BAaHUS XUMHUYECKOM TMOCYJOoW U J1aOopaTOpPHBIM
o0Opy/lOBaHMEM, a TaKXKe IpaBWiIa OOpalleHMs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB MO MOJYyUYEHHUIO H
cOOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YTIIIEKHUCIIOTO ra3a);

MPOBOAMTDH PEAKIIUH, TOITBEPKIAIOIINE KaUEeCTBEHHBIN COCTAB PA3IUMYHbBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOPUAOPOMHUI-, MOIUM-, KapOoHAT-, pocdart-, CUITUKAT-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHHl AMMOHMS M HOHBI H3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMd MBICIUTEIBHONU NEATEIHHOCTH - aHAU3 M CHUHTE3,
CpaBHEHHE, 0000LIECHNE, CUCTEMATU3ALINIO, BbIBICHUE IPUYNHHO-CIIEICTBEHHBIX CBA3EH -
JUIS U3YYEHHUS CBOMCTB BEIIECTB M XMMHUECKHX PEAKIUN, €CTECTBEHHO-HAYYHbIE METObI
NO3HaHUS - HAOJIOJEHUE, W3MEpPEHUE, MOJCIUPOBAHUE, OSKCIEPUMEHT (peabHBId U
MBICJICHHBIH ).

Temamuueckoe niaHupoesarnue

Bo3moxHOCTH
Ne Koua-Bo
u/n HaumeHoBaHue pa3ie/ioB/TeM 4ACOB HCIO0JIb30BAHUSA
20P
8 kiacc 68
1 | Ilepsonauanvrvle xumuyeckue NOHAMUSL 20
11 Xumus — Ba)KHas 00J1aCTh €CTECTBO3HAHUS U 5 https://Monypoku.pdh
MIPAKTUIECKOHN JACSITEIIBHOCTH YeJIOBEKa
1.2 | BemecTBa 1 XUMHUYECKUE PEAKITUU 15 https://Monypoku.pd
9 Baoicnetiwuue npeocmasumenu neopeanuueckux 30
seujecms
2.1 | Bosnyx. Kucnopoa. ITonsitue 06 okcugax 6 https://Monypoku.pd
2.2 | Bogopona. IloHsTHE 0 KUCITOTaX M COJIAX 8 https://Monypoku.pd
2.3 | Bona. Pactopsl. [lonstre 06 ocHOBaHUSX 5 https://mouypoku.pd
24 OcHOBHBIE KI1acChl HEOPraHU1eCKHX 11 https://mouypoku.pd
COCTMHCHUM
Ilepuoouueckuii 3axon u Ilepuoouueckas
cucmema xumuyeckux snemenmos /[. H.
3 | Menoeneesa. Cmpoenue amomos. Xumuveckas 15
c653b. OKUCIUMeNbHO-80CCMAHOBUMEIbHbLE
peaxyuu
[lepuoauyeckuii 3akoH u [lepuoanueckas https://Monypoku.pdh
3.1 | cucrema xumudeckux saeMeHToB [, U. 7
MenaeneeBa. CtpoeHue aroMa
39 Xumudeckas cBs3b. OKUCIUTEIBHO- 8 https://monypoku.pd
BOCCTAHOBHUTEJIHHBIC PEAKIIHH
Pe3zepsnoe epems 3




Bo3moxHOCTBH

Ne KoJu-Bo
/i HaumeHnoBaHue pa3neioB/TeM 4ACOB HCIO0JIb30BAHUS
0P
9 kiacc 68
1 | Bewecmeso u xumuuecxue peaxyuu 17
11 [ToBTOpEeHME 1 yTiyOIeHNe 3HAHUH OCHOBHBIX 5 https://monypoku.pd
"~ | pa3nenoB Kypca 8 Kjacca
19 OCHOBHUBIG 3aKOHOMEPHOCTU XUMHUYECKUX 4 https://mouypoku.pd
peakui
13 DNEKTPOIIUTHYECKAS TUCCOITUAITH. 8 https://monypoku.pd
| XuMuyeckue peakiiui B pacTBOpax
2 | Hememannol u ux coeounerus 25
21 OO61mast XxapaKTepUCTUKAa XUMUYECKUX 4 https://mouypoku.pd
"~ | anemenToB VIIA-rpynnsl. ["agorenst
OO61mast XxapaKTepUCTHUKa XUMUYECKUX https://mouypoku.pd
2.2 | anementoB VIA-rpymmel. Cepa u e 6
COCTMHCHHSI
OO011ast XxapaKTepuCTHUKa XUMUYECKUX https://monypoku.pod
2.3 | anemeHToB VA-rpynmbl. A30T, hocdop u ux 7
COCTMHCHHSI
OO61mast xapaKTepUCTHKAa XUMUYECKUX https://mouypoku.pd
2.4 | anementoB [VA-rpymnmel. Yriaepoa u KpeMHHUM, 8
U UX COCAMHECHUS
3 | Memannwi u ux coeouneHus 20
3.1 | O6mue cBoiicTBa METAIIJIOB 4 https://mouypoku.pd
3.2 | BaxHeiimue MeTaibl ¥ KX COCTUHECHMUS 16 https://mouypoku.pd
4 | Xumus u oxpyascarowas cpeoa 3
4.1 | XuMust 1 OKpy>Karomias cpeaa 3 https://Monypoku.pdh
Pezepsnoe spems 3




Iloypounoe nianuposanue

Bo3moxkHOCTH
Ne KoJua-Bo
/i Tema ypoka YACOB HCMO0JIb30BAHUSA
20P
8 kiace 68
[IpeameT xumuu. Poss xum 3
1 pea 1B AHISHH 1 https://Monypoku.pdh
yeJoBeKa. Tela u BelecTBa
2  Ilonsatue o MeToJax MO3HAHUS B XUMHUU 1 https://Monypoku.pd
[Tpaktuueckas padota Ne 1 «IIpaBuna paGoTsl B
3  maboparopuu u MPUEMBI OOpAIICHUS C 1 https://monypoku.pd
71a60paTOPHBIM 000PYIOBAHUEM
UucTteie BemecTBa U cmecu. CriocoObl
4 H " 1 https://mouypoku.pd
pasjiesieHus: cMeceit
[Ipaktuueckas padota Ne 2 «Pa3nenenue cmeceit
5 P P e 1 https://Monypoku.pdh
(Ha mpuUMepe OYKCTKH MOBAPEHHOMN COJIN)»
6  ATOMBI M MOJICKYJIBI 1 https://monypoxu.pd
XUMHUYECKHE DIIEMEHTHI. 3HAKH (CUMBOJIBI
7 ( ) 1 https://Monypoku.pdh
XUMHUYECKUX DJIEMEHTOB
8  IIpocTeic  CIIOKHEIE BEIIeCTBA 1 https://monypoxu.pd
9  ATOMHO-MOJEKYJISIPHOE YUCHHE 1 https://Monypoku.pdh
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
10 Xwummueckas ¢popmyia. BareHTHOCTh aTOMOB 1 https://Monypoku.pd
XUMHUYCCKUX DJIEMEHTOB
OTHOcHUTeNbHAs aTOMHAs Macca.
11 M 1 https://Monypoku.pd
OTHOCHUTENIbHASI MOJIEKYJISIPHAST Macca
MaccoBast 10JI1 XUMUYIECKOTO DJICMEHTA B
12 8 1 https://Monypoku.pdh
COEJIMHEHUU
13  KoaudectBo BemecTBa. Mok, MossipHas macca 1 https://Monypoku.pd
() K K .
14 M3UYECKUE U XUMUYECKHUE SIBJICHUS 1 https://MomypoKu.pd
XUMHUYECKAs PEaKLUs
[Tpu3HaKy U yCI0BHUS IPOTEKAHUS XUMHUIEC
15 P ey P HHCCRIX 1 https://monypoku.pd
peaKImiA
aK a a .
16 3aKOH COXpaHEHUSI MacChl BEIIECTB 1 https://MorypOKH.pd
XUMHYECKHUE YPABHEHUS
BpruunciieHus Koim4ecTBa, MacChl BEIIECTBA T10
17 ’ petectsa 1 1 https://monypoku.pd
YPaBHEHUSM XUMUYCCKUX PEaKITUi
Knaccudukanys XuMu4eckux peaxiun
18  (coemuHeHMS, PA3I0KECHUS, 3aMEIICHUS, 1 https://monypoku.pd
oOMmeHa)
M. B. JIoMOHOCOB — y4YE€HBIN-OHIUKIIONIEIACT.
19 1 https://Monypoku.pd

O0001IEHNE U cUCTEMATH3AIIUS 3HAHUI




KonTponbnas padota Nel no teme «BemectBa u

20 XUMHUYECKUE PEAKIIAN hitps://momypoku.p¢
Bozayx — cmecsk razoB. CocTtaB Bo3yXa.

21  Kuciopoa — 2JIEMEHT U IIPOCTOE BEIIECTBO. https://Monypoku.pdh
O30H
DU3NYECKUE U XUMUYECKHUE CBOMCTBA

22  xucnopona (peakiuu OKUCICHUS, TOPCHHE). https://monypoku.pd
[TousiTre 00 okcumax

23 CriocoObl IOJTy4eHHs KUCTIOpO/ia B JAO0OpaTOpuu https://MoHypoKu.pd
U IPOMBIIUIEHHOCTH. [IpuMeHeHne Kuciaopoia
TernoBoit 2 (HeKT XUMHIECKON peaKIiuu,

24  moHSATHE O TEPMOXMUMHYECKOM YPaBHEHHH, IK30- https://Monypoku.pdh
Y DHJI0TEPMUYECKUX PEAKITUSIX

o5 TomnuBo (HEQTh, yroyib U METaH). 3arpsi3HEHUE hitps://MouypoKupe
BO3]IyXa, CITOCOOBI €T0 MPEIOTBPAIICHUS
ITpakTudeckas padora Ne 3 mo Teme

26  «llosyyenue u cobupanue KMUCIOPOa, https://Monypoku.pdh
M3YUYEHUE €TI0 CBOMCTBY

97 Bomopoa — ameMeHT 1 TpocToe BEIIECTRO. https://MorypOKH.pd
Haxoxnenue B npupoae

28 duznyueckre U XUMUYECKHUE CBOWCTBA BOJIOPO/IA. https://MoHypoKu.pd
[Ipumenenue Bogopoaa

29 TloHsATHE O KMCIOTaX U COJISIX https://Monypoku.pd

30  CmocoOsl moTyYeHHs BOJOPOAa B JIAOOPATOPHH https://monypoku.pd
ITpakTudeckas padora Ne 4 mo teme

31 «Ilomyyenue u cobupanue BOIOpOIa, H3YUCHUE https://Monypoku.pd
€ro CBOMCTB»

32  Monspablii 00béM ra3oB. 3aK0H ABOTAIPO https://Monypoku.pdh
Brruucnenus o0bEma, KOJIMUeCTBa BEIIEeCTBa

33  rasaIo ero U3BECTHOMY KOJIMYECTBY BEIISCTBA https://Monypoku.pd
WU 00BEMY
Brraucnenus o0bEMOB Ta30B 10 YpaBHEHHUIO

34  peakuuu Ha OCHOBE 3aKOHA 00BEMHBIX https://mMonypoku.pdh
OTHOILLIEHUW Ta30B

35 ®dusuyeckre U XUMHUYECKUE CBOMCTBA BOIBI https://monypoku.pd

36  CocraB ocHoBanui. [loHaTre 00 nHIAUKATOpaX https://Monypoku.pd
Bopa kak pactBopurens. Hacbimenubie u

37  HeHachIlIEHHbIE PaCTBOPBI. MaccoBas 10Jis https://mMonypoku.pdh
BCIIIECTBA B PACTBOPE
ITpakTuyeckas padora Ne 5 mo teme

38  «lIpuroroBieHue pacTBOPOB C OMPEACIEHHON https://monypoku.pd

MAacCCOBOM J10JI€l PaCTBOPEHHOTO BEIIECTBAY»




KonTponbnas padota Ne2 no teme «Kucnopos.

39 Bonopos. Bozay 1 https://monypoxu.pd

40 Okcupl: cocTaB, Kiaccudpukaus, 1 https://MouypoKi.pd
HOMEHKJIaTypa

1 [Tonydenue u XuMHUYECKHE CBOMCTBA 1 hitps://MoHypOKH.pd
KHCJIOTHBIX, OCHOBHBIX B aM(pOTEPHBIX OKCHJIOB

42 OcHoBaHus: cocTaB, Kiaccudukaims, 1 https://MouypoKi.pd
HOMEHKJIaTypa

43 IlonydeHHe M XHMHUYCCKHE CBOMCTBA OCHOBAHUI 1 https://Monypoku.pd

44 Kucnotsl: cocras, kinaccudukanms, 1 https://MoHypoKu.pd
HOMEHKJIaTypa

45 TlomydeHue U XUMHYECKHE CBOMCTBA KUCIIOT 1 https://mounypoxu.pd

16 Conu (cpennue): HOMEHKIIATYpa, CIIOCOOBI 1 hitps://MorypOKH.P(
MTOJIYYCHHSI, XUMHUYECKHUE CBOMCTBA
[Ipaktuueckas padota Ne 6. Pemienue

47  sKCHepUMEHTANbHBIX 3a7a4 1o TeMe «OCHOBHBIC 1 https://Monypoku.pdh
KJIACChI HEOPTAaHUYECKUX COCTUHCHMIN

48 ['eHeTHdecKas CBSI3b MEXIY K1accamu 1 https://Momypoku.pd
HEOPTaHWYECKUX COCTMHECHUN

49  OO0oO01IeHNe U CUCTeMAaTH3alks 3HAaHUI 1 https://Monypoku.pdh

50 KontposbHas padora Ne3 o teme «QCHOBHBIe 1 hitps://MomypOKH.pd
KJIACCHI HEOPTAHMYECKUX COCTUHEHU
ITepBbIe MOMBITKU KiacCH(pUKAITUA XUMUUSCKUX

51 osnementoB. [loHATHE O TpyMIax CXOMHBIX 1 https://Monypoku.pd
AJIEMEHTOB
Ilepnonnueckuit 3axoH u llepuoanueckas

52  cucrema xummudeckux anemeHToB JI. M. 1 https://Monypoku.pd
MenneneeBa

53  Ilepuompl, rpymIibl, MOATPYIIIBI 1 https://mounypoku.pd

54 I(/?Izggzﬁfle atomoB. CocTaB aTOMHBIX SJIep. 1 https://MomypoKu.pd
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB

55  anementoB Ilepuoauyeckoii cuctemsi /1. . 1 https://Monypoku.pdh
MenpeneeBa
XapaKkTepuCTUKa XUMHUICCKOTO dJIEMEHTA TI0 €T0

56  monoxenuro B [lepuognueckoii cucreme /1. 1. 1 https://monypoku.pd
MenneneeBa
3nauenue Ilepuoanueckoro 3aKoHa s

57  pasButus Hayku u npaktuku. J1. 1. Menneneen 1 https://mounypoku.pd
— y4€HBIN, ITeIaroT U rpak 1aHuH

58 DIEKTPOOTPHUIIATETHFHOCTh ATOMOB XMMHYECKHUX 1 https://MouypoKki.pd
AJIIEMEHTOB

59 HonHasg XxuMH4YeCKas CBSI3b 1 https://Monypoku.pd




60 KoBaneHTHas MOJISpHAS XUMHUCCKAs CBS3h 1 https://Monypoku.pd
61 KoBaneHTHas HEMOJsIpHAs XUMHYECKasl CBSI3h 1 https://Monypoku.pdh
62 CrencHb OKHCICHUS 1 https://Monypoku.pd
63  OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIC PEAKIIUU 1 https://Monypoku.pd
64  OKuCIUTEIN U BOCCTAHOBHTECIIH 1 https://Monypoku.pd
KonTtpoarnas pa6ota Ne4 1o teme «CTpoeHue
65 P P P 1 https://monypoku.pd
aTomMa. XMMHYECKasi CBA3bY
PeszepBHbiii ypok. O00011ICHNE 1
66 P yP - 1 https://Monypoku.pdh
CUCTEMaTH3aIMs 3HAHUN
PesepBHbIii ypok. O000IICHHE 1
67 P yP - 1 https://monypoku.pd
CUCTEMaTHU3allMs 3HaHUN
PeszepBHbiii ypok. O0001ICHNE 1
68 p yP - 1 https://Monypoku.pd
CHUCTEMaTH3aIMs 3HAaHUH
Bo3moxHOCTH
Ne KoJu-Bo OIMOIHOC
w/n Tema ypoka 4ACOB HCMO0JIb30BAHUSA
20P
9 kJiacc 68
[Tepunonnueckuit 3akoH. [lepuoanueckas cucrema
1 1 : .
xumuueckux sneMeHToB 1. . MeHneneeBa https://monypoxi.p
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB
2 p N 1 https://Monypoku.pd
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOJIOB
Knaccudukanus u HOMEHKIIATypa
3 (uran yp 1 https://mounypoku.pd
HEOPTaHWYCCKUX BEIICCTB
Buibl XUMUYECKOM CBSI3U U THUIIBI
4 A N 1 https://Monypoku.pdh
KPUCTAJUIMYECKHUX PEIIETOK
Kontponbshas padora Nel o teme «IloBTropenue
5 U yriyOJieHue 3HaHUN OCHOBHBIX pa3/iesioB Kypca 1 https://Monypoku.pdh
8 Kyaccay
Knaccudukanuss XuMA4eCKUX peaKnil o
6 (uran peat 1 https://mouypoku.pd
Pa3IMYHBIM MMPU3HAKAM
[ToHsiTHE O CKOPOCTH XUMHUUYECKOU PEAKIINH.
7 TloHsiTHE O TOMOT'E€HHBIX U F€TEPOreHHBIX 1 https://monypoku.pd
peaKImsx
IToHsTe 0 xuMuueckoMm paBHoBecun. DakTopsl,
8  BIHMSIOUIME HA CKOPOCTh XUMHYECKON peakiiuu 1 1 https://Monypoku.pdh
MOJIOKCHUE XUMHUECKOTO PAaBHOBECHS
9  OxucIuTENHHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 https://monypoku.pd
Teopus IEKTPOIUTUYECKON TUCCOLUALUH.
10 p P 8 tat 1 https://monypoku.pd
CunpHbIE U CITa0bIe AJIEKTPOJIUTHI
11 HMoHHbIE YpaBHEHUS pEaKIU 1 https://Monypoku.pd




XUMHUYECKUE CBOUCTBA KMCJIOT U OCHOBAHWI B

12 cBerte mpeacTaBiIeHUI 00 AIEKTPOTUTHICCKOM https://monypoku.pd
JTUCCOTTHAITIT
XUMHUYECKHUE CBOMCTBA COJIEN B CBETE

13 npencraBiaeHui 00 MEKTPOTUTHUSCKOM https://Monypoku.pdh
JTUCCOIUAITIU

14 TloHsTHE O THAPOIH3E CONCH https://Monypoku.pd

15 OO0o01ieHue U cucTeMaTu3alus 3HaHun https://Monypoku.pd
[IpakTueckast padota Ne 1. «Pemienue

16 P P https://Monypoku.pdh
HKCIIEPUMEHTATIBHBIX 33124
Kontponbshas padora Ne2 o teme

17 «DnekTponuTuyeckas IUCCOUAIA. https://Monypoku.pdh
XHWMHYECKHUE PEaKIINH B PACTBOPaX»
OO61mast xapaKTepUCTHKA raJIOreHOB. XUMHUECKUE

18 o PaKTep https://monypoku.pd
CBOICTBa Ha IPUMEPE XJIopa
XnopoBogopoa. ConsiHast KUCI0Ta, XUMAYECKHE

19 JPOBONOPOAL ’ https://Monypoku.pd
CBOICTBA, TIOJy4YCHHE, TPUMEHEHUE
[Ipaktuueckas pabora Ne 2 o teme «Ilonmyuenue

00 PaKTHy P .y Y https://monypoku.pd
COJISTHOM KHUCIIOTHI, U3y4YeHHE €€ CBOWCTBY
Brraucienns mo ypaBHEHUSAM XUMUYECKUX

21 . yP https://Monypoku.pdh
pEaKIniA, €CJIM OJIMH U3 PEarcHTOB JIaH B N30BITKE

22  OO6mas XxapakTeprucTUKa 31eMeHTOB VIA-rpynmsl https://Monypoku.pdh
ANIOTpOITHBIC MOAU(PUKAIINH CEPHI.

23 Haxoxaenue cepbl U €€ COCTMHCHUHN B TIPUPOJIC. https://Monypoku.pdh
XUMHUYECKHUE CBOKWCTBA CEPBI
CepoBojgopoJ, cTpoeHue, (pu3nuecKue u

24 POBOAOPOA, C1P ¢ https://Monypoku.pd
XUMHUYECKHE CBONCTBA
Oxcunpl ceprl. CepHast KUCI0Ta, GU3NYESCKUE U

25 AIbI CEPBI. &-€P ¢ https://monypoku.pd
XUMUYECKHE CBOMCTBA, TPUMEHEHHUE
XHUMUYECKHUE PEAKLINH, JIEKAITUE B OCHOBE
TIPOMBITIUICHHOTO CITOCO0a MOTyYeHHUS CEPHON

26 P Y P https://Monypoku.pd
KHCIIOTBI. XUMHUYECKOE 3arpsi3HCHHE
OKPYIKarOIIEN CPEABI COCTMHEHUSMU CEPBI
Brruncnenne MaccoBOM A0JIM BbIX01A MPOIYKTa

27 A 7l pory https://mMonypoku.pdh
peakuuu
OO01ast xapakTepucTHKa 31eMeHTOB V A-Tpymnmnbl.

28 | A30T, pacpocTpaHeHHUE B Ipupoe, pusndeckue https://monypoku.pd
Y XMMHUYECKUE CBOMCTBA
AMMHaK, ero (U3NIEeCKUE U XUMHUICCKHEC

29 . b https://monypoku.pd
CBOMCTBA, TIOJyYCHHUE U TIPUMEHEHHUE
[Ipaktrueckas pabora Ne 3 o Teme «Ilomydenue

30 P P y https://Monypoku.pd

aMMHaKa, N3y4CHUC €10 CBOMCTBY




A3OTHas KUCI0TA, €€ (PU3NUeCKUe U XUMUYECKUE

31 cBOMHCTEA 1 https://Monypoku.pd
Vcronp30BaHNEe HUTPATOB M COJICH aMMOHHS B

3o  KauecTBe MHHEpATBHBIX yIOOPCHHIA. ) 1 https://MouypoKi.pd
XHUMHYCCKOE 3arpsA3HCHHUE OKPYKAIOMICH CpeIbl
COCIMHCHHUSIMH a30Ta
dochop. Oxeun dhocdopa (V) u pochopHas

33 kucnora, GU3NIECKHE U XUMHUIECKUE CBOMCTBRA, 1 https://monypoku.pd
MOJTyICHHE
Hcnonp3oBanue (hochaToB B Ka4eCTBE

34 MuUHEpaTBHBIX YAOOpEeHUi. 3arpsi3HeHne 1 https://monypoku.pd
IPUPOTHON cpebl hochaTamu

35 Yraepon, pacnpocTpaHeHHUE B npupoze, 1 https://MomypoKu.pd
bu3nIecKre 1 XUMUYCCKHUE CBONCTBA
Oxcupl yriepoaa, ux GU3HIECKHUe U

36 XMMHYECKHE CBOMCTBA. DKOJIOTHICCKUE 1 https://Monypoku.pd
Ipo0JIeMBbI, CBsI3aHHBIE ¢ OKcHIoM yriepoza (1V)

37 VYroybHas KHCIOTA U €€ COTU 1 https://Monypoku.pdh
[IpakTrueckast padota Ne 4 o teme «IlomyueHue

38 yrmekucioro raza. KagecrBeHHas peakius Ha 1 https://monypoku.pd
KapOOHAT-UOHY

39 [TepBoHaYaATEHBIE TTOHITHS 00 OPTaHUICCKUX 1 https://Momypok.pd
BEIIECTBAX KaK O COCAMHCHUIX YTIIepo1a

40 KpemHui 1 ero CoeTMHEHUS 1 https://Monypoku.pd
[Ipaktrueckas pabora Ne 5. Pemienue

41 bsKCHepUMEHTAJIBHBIX 33/1a4 M0 TEME 1 https://Monypoku.pdh
«BaxHeue HeMeTaJUIbl U UX COCTMHCHUS

42 Kontponbhas padota Ne3 o teme «Baxueiinme 1 hitps://MOHyPOKH.pd
HEMETAJIbI M UX COCTUHCHHMS
OO0mast XxapaKTepUCTHKA XMMHUIECKUX JIEMEHTOB

43— METALIOB. Mertannu4deckas CBsI3b U ) 1 https://Mouypokupe
MeTaJUTMIecKas KpUCTATHISCKast PEIETKa.
dU3NYECKUE CBOWCTBA METAJIIOB

44 XHUMHAYECKHE CBOﬁCTPa METAJIOB. } 1 hitps://MOHyPOKH.pd
DIEKTPOXUMHYECKHUH PSIJT HATIPSKEHUH METAIIOB
OO6mue crocoOb! mosrydeHust MeTayioB. CriiaBsbl.

45 BBI‘-II/ICJ:I'GHI/IH 0 YPaBHEHHUSM XUMUYECKHUX 1 https://Momypoku.pd
peaKIuii, €CIM OJIMH U3 PEarceHTOB COJICPIKUT
IIPUMECH

46 IloHsTHE O KOPPO3UH METAJIOB 1 https://Monypoku.pdh

47 IllemouyHbIe METAJIbI 1 https://Monypoku.pd

48  Oxcuibl ¥ TUAPOKCUIBI HATPUS U KaJIHsI 1 https://mouypoku.pd

49 [lemouyHO3eMeNbHBIE METAIIBI — KAJbIIHHA U 1 https://Mouypoxi.pd

Maraum




50 Baxnernnme coequHESHNS KaabIHs 1 https://Monypoku.pd

51 O06o006mieHue U cucTeMaTu3alus 3HAaHUM 1 https://Monypoku.pdh

52 JKécTKOCTb BOJBI M CLIOCOOKI €€ YCTpaHCHUS 1 https://Monypoku.pd

53 IIpakTrueckas paESOTa Ne 6 o teme «KEcTkocTh 1 hitps://MoHypOKH.pd
BOJIBI 1 METOJIBI €€ YCTpaHSHUS

54  AmromuHui 1 https://monypoku.pd

55 AwmdoTepHBIe CBOMCTBA OKCHJIA U THIPOKCH/IA 1 https://Monypoku.pdh

56 Kemeso 1 https://Monypoku.pd
Oxcuibl, TUAPOKCUIBI U colu xenesa (1) u _

57 enesa (111) 1 https://monypoku.pd

58 OO06o0meHne U cCUCTEeMaTH3alKsl 3HAHUI 1 https://Monypoku.pd
[Ipaktuueckas pabora Ne 7. Pemienue

59 sKcHepUMEHTAJIBHBIX 3aj1a4 10 TEME 1 https://Monypoku.pdh
«BaxHeiinre MeTaJJIbl U UX COSTUHEHUS»
Brraucienus mo ypaBHEHUSM XUMUYECKUX

g0  DCAKIWIH, ECT OJIH U3 PEAreHToB JIaH B I/I36BITIiC 1 https://Momypok.pd
WM COJICPKUAT NTPUMECH. BBIYHMCIICHHST MacCOBOM
JIOJIM BBIXOJIa IPOAYKTA PEAKIIUU

61 OO6oOmeHne U CUCTEeMaTH3alKsl 3HAHMI 1 https://monypoxu.pd

62 KoutponbsHas padota Ned o teme «Baxueitme 1 https://MoHypoKu.pd
METaJUIbl M KX COCTMHECHHUSI

63 BemecTBa u MaTepuaibl B MOBCETHEBHOMN KU3HU 1 https://MomypoKu.pd
YeJIOBEKa

64 XuMmHYecKoe 3arps3HEHHE OKPYKAIOIIEH CpeJibl 1 https://Monypoku.pd
Ponb XuMum B perieHn 3KOJIOTHIESCKUX _

65 Ipo6eM 1 https://Monypoku.pd

66 Pe3epBquH/1 ypok. O00011IeHre U cucTeMaTr3aIus 1 https://MorypOKH.pd
3HAHHM

67 PesevaHLH/I ypok. O60011IeHre U CUCTEMAaTU3 AN 1 https://MorypoKi.pd
3HAHWI

68 PesepBHblii ypok. O00011I€HNE U CUCTEMAaTH3aITUs 1 https://MorypoKH.pd

3HAHUU




B denepanbHbIX M pErHOHANBHBIX TMPOILEIYypaxX OLEHKH KadecTBa OOpa3oBaHMS
UCIIOJIb3YeTCsl MepedyeHb (KoAu(PHUKATOp) pachpeneseHHbIX MO KiaccaMm IMPOBEPSIEMBIX
TpeOOBaHMI K pe3ysibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO
o01ero 00pa3oBaHus U 3JIEMEHTOB COJIEPKAHUS IO XUMUHU.

IIpogepsiemble mpebosanusl Kk pe3yibmamam 0C80eHUsI OCHOBHOU 00pA308amMelbHOL

npoepammsl (8 Kracc)

Kon [IpoBepsiemble MpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU
MPOBEPSEMOTO 00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOT'O OOIIIETr0 00pa3oBaHus
pe3yibTaTa
1 ITo Teme: «IlepBoHaYaIbHBIC XUMUYECKUE TTOHITHS

1.1 pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHSATUI: aTOM, MOJIEKYJIA,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEILIECTBO, CI0KHOE BEUIECTBO, CMECH
(omHOpOJHAs U HEOJHOPOJIHAS), BaJIECHTHOCTb, OTHOCUTEIbHASL aTOMHAs
Y MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAsl Macca,
MaccoBas J0Jds XUMHYECKOTO 3JEMEHTa B COCIWHEHUHU, MOJSPHBIN
00BEM, XMMHMUECKas peakuus, KiacCu(UKalus peakuuid: peakuuu
COCJIMHEHHUS, PEAKUUU Ppa3JIOKEHUS, PEaKLHMH 3aMEIICHHs, peaKUuu
OoOMEHa, 5K30- U DSHJIOTEPMHUYECKUE pEaKIHMH, TEeIIOBOM 3(QeKT
peakluu, pacTBOp, MaccoBasg JOJs  BemiecTBa  (IIPOLIEHTHAs
KOHIIEHTpAaI|s) B pacTBOPE

1.2 WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHMYECKUX IIOHATHH H
MPUMEHSITh 3TU NOHATHUS MPU ONMCAHUY BELIECTB U UX MPEBPAILICHUIN

1.3 UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIS COCTaBJICHHUS (POPMYIT
BEIIECTB U YPABHEHUM XMMHUYECKUX pPEaKIUU

1.4 PacKpbIBaTh CMBICI 3aKOHOB COXPAHEHUsI MacChl BEIIECTB, TOCTOSHCTBA
COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHsI, 3aKOHa ABOTaipo

1.5 ONPEAENSTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETMHEHMSIX

1.6 KIaccu(pUIMpoBaTh XUMHYECKHE peakiuu (10 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TEIIOBOMY 3P deKTy)

1.7 BBIYMCIIATH OTHOCHUTEIBHYI0 MOJIEKYJSIPHYI0O U MOJIIPHYKO Macchl
BEILECTB

1.8 BBIYUCIISITH MACCOBYIO JOJIFO XUMHYECKOro dJeMeHTa Mo ¢dopmyie
COEJIMHEHUS,

1.9 BBIYUCJISITh MACCOBYIO JIOJIKO BEIIECTBA B PACTBOPE

1.10 NPUMEHATh €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS - HAOJIOJCHHUE,
U3MEpEeHHEe, MOACIIMPOBAHUE, DKCIEPUMEHT (peabHbIM U MBICTICHHBIN)

2 [To Teme: «BaxHelmme npeIcTaBUTeNIM HEOPTAaHUYECKUX BELIECTBY

2.1 PacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHATUN: OKCHI, KHUCIIOTA,
OCHOBAHME, COJIb

2.2 ONpeAesATh MPUHAIICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJaccy
CO€JIMHEHUH 1o hopMyam

2.3 KJIaCCU(UIIMPOBATh HEOPraHUYECKHUE BEIlIeCTBA

2.4 XapaKTepU30BaTh (OMUCHIBATH) OOILME XUMUYECKHE CBOICTBA BEILECTB

Pa3JIMYHbIX KJIaCCOB, IMOATBCPXKaAasa OIMNCAaHNC NpuMepamMu




MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PeaKLUn

2.5

IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBHCHUMOCTH OoT HX
Ka4CCTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKHX
npeBpameHHﬁ B PAa3JIMYHBIX YCIIOBHUAX

2.6

CIENOBATh MpPAaBWJIAM  MOJIb30BAaHUS  XHUMHUYECKOM TOCYIOM H
7abopaTOpHBIM 000pYyIOBaHWEM, a TakKe NpaBWIaM OOparieHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB IO TOJYYCHHIO W COOMpaHUIO
ra3000pa3HBIX BeEMmIeCTB (BOAOPOAAa W KHCJIOPOJA), MPUTOTOBICHUIO
paCTBOPOB € ONPEACIEHHON MAaCCOBOM J10JIEM PAaCTBOPEHHOIO BEMIECTBA,
IUITAHUPOBAaTh UM NPOBOJUTh  XMUMHUYECKHE  DKCIEPUMEHTHI IO
paclo3HaBaHUIO pPACTBOPOB IIEJOYEM H  KHUCJIOT C MOMOIIBIO
WHJUKATOPOB (JakMyc, heHondTaienH, METUIIOPaHK U IPYTUE)

2.7

IIPOBOJUTH paC‘{éTLI I10 YPaBHCHHUIO XUMHYECKOM PCAKIINU

[Io Teme: «llepuogmueckun 3axkoH u Ilepuonnueckas cucrema
xumuyeckux asnemeHtoB .M. MengeneeBa. CTpoeHHE aTOMOB.
Xumunyeckas cBsi3b. OKHMCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIM

3.1

PaCKpbIBaTb CMBICII OCHOBHBLIX XHWMHNYCCKHX MMOHSITHH: AAPO aTroma,
BHGKTPOHHBIﬁ clioun aToMa, aToOMHasd Op6I/ITEUII>, paanyc aTroma,
XUMHYCCKas CBA3b, IIOJIpHASA W HCIIOJIPHAA KOBAJCHTHAA CBA3b,
QJICKTPOOTPpULIATCIbHOCTh, HOHHAA CBA3b, HOH, KATHOH, AHWNOH, CTCIICHb
OKHCJICHUA

3.2

KJIaCCI/I(l)I/II_[HpOBaTI) XUMHWYCCKHUC 3JICMCHTEI

3.3

OMHUCHIBATh W XapakTepuszoBaTh TabiuuHyro (opmy Ilepuogmdeckoi
CUCTEMBbl XMUMHUYECKHMX DOJEMEHTOB: pa3nyaTh TMOHITUS «rJaBHas
noarpynna (A-rpynna)» u «mobouHas mnoarpynmna (b-rpymma)y,
«MaJIbley» U «OOJIBIINE» MEPUOIbI

3.4

packpeiBath cmbicn Ilepuonnueckoro 3akona J[.M. MeHneneesa:
JIEMOHCTPUPOBATh MOHUMAHHUE MEPUOANYECKON 3aBUCUMOCTU CBOMCTB
XMMHYECKHUX JIEMEHTOB OT UX nojoxeHus B [leproanyueckoil cucrteme

3.5

COOTHOCUTh  00O3HAUYCHHUS, KOTOpbIE HMMEITCA B  TabiwIie
«Ilepuognueckas cucrema xumudeckux sneMeHToB .M. MenneneeBay»
C UHCJIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsii siapa, OOINEe YHCIO DJIEKTPOHOB H
pacrnpeiesieHUe UX IO JICKTPOHHBIM CJIOSIM)

3.6

onpcAcCATbL CTCIICHDb OKMCIICHHS DJICMCHTOB B 6I/IHapHBIX COCAMHCHUAX

3.7

OMpENENATh BHUJ XUMHUYECKOM CBSI3M (KOBAJICHTHAsT W WOHHAs) B
HEOPraHUYECKHUX COCTMHEHMSIX

IIposepsiemvbie a1emenmul cooepacanus (8 knacc)

Kon

[TpoBepsieMblil STEMEHT COJIEPKAHUS

HepBOHa‘IaHBHBIG XUMHWYCCKHUEC ITOHATHSA

1.1

IIpeaqmer xumuun. Poib XUMHUM B )KU3HU YEJIOBEKA. XUMHUS B CUCTEME HaAYK.
Tena u BemectBa. U3NUECKHE CBOMCTBA BEHIECTB. ArpPEraTHOE COCTOSIHUE




BEILIECTB

1.2

[TousiTue 0 MeTogaxX MHO3HAHUA B XUMHU. YUHCTBIE BeElIecTBA U CMECH.
CniocoOnI paszjieneHust cMecei

1.3

ATOMBI M MOJIEKYJbl. XUMHUYECKUE 3JIeMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumunyeckas popmyra. BareHTHOCTh aTOMOB XUMHUYECKHX 2JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcUTENbHAas aToOMHas — Macca.
OtHocuTeNbHAs MOJIEKyJsApHas Macca. MaccoBas J0J1 XUMHUYECKOTO
JJIEMEHTA B COCIMHEHUH

1.5

KonuuectBo BemectBa. Monb. MonsipHas macca. B3auMocBs3b KoJMuecTBa,
Macchl W 4ucia CTPYKTYPHBIX eIuHMIl BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCIUHEHUN

1.6

du3nyecKre U XUMUYECKHE SBICHUS. XUMUYCCKas PEaKIusI U e€ MPU3HaKH.
3aKOH  COXpaHEHHMsS  MacChl  BEMIECTB. XHWMHYECKHE  YpPaBHCHHUS.
Knaccudukamms XuMUYeCcKHX  peaknuid  (COSAMHEHUS, Pa3IoKEHUS,
3aMeIeHus, 0OMeHa)

1.7

XUMHUYECKHM SKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYIOH, C
npaBuiamMu  paboThl B Jabopatopur W npuémMamMu  oOpaiieHusi ¢
71a060paTOPHBIM 000PYI0BAHUEM, U3YUCHHE U ONHUCAHNE (DU3UIECKUX CBOMCTB
00pa3lioB HEOPTaHWYECKUX BEIIECTB, HaOM0IeHne (PU3ndecKuX (IJIaBJIeHUE
BOCKa, TasiHUE JIbJla, paCTUPAHUE caxapa B CTYNKE, KHTICHUE U KOHJEHCAIUs
BOJIbI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KHUCJIOTOM) sIBIIEHWM, HAOJIOJICHHE W OIMCaHue
MPU3HAKOB TMPOTEKAHMWS] XHWMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHue
ruapokcuaa meau(ll) mpu narpeBanuu, B3auMOACHCTBHE Kejie3a C paCTBOPOM
comu wmeau(ll), mzyuenwe crnocoOOB pazjeneHus cmeceid (C MOMOUIBIO
MarHuTa, (uiIbTpPOBAaHME, BbINIAPUBAaHUE, AUCTHILISALUSA, Xpomarorpadus),
NPOBEICHUE OYKMCTKM TOBAapeHHOW COJIM, HAONIOJCHHME M ONUCAHUE
pe3yJabTaTOB MPOBEACHUS OIbITa, WUIIOCTPUPYIOUIETO 3aKOH COXPAaHEHUS
MacCChl, CO3/IaHUE MOJICJICH MOJIEKYJI (ITapOCTEPIKHEBBIX )

Baxueiime mpeacTaBuTeN I HEOPTaHUYECKUX BEIIECTB

2.1

Bo3nyx - cmech razos. CocraB Bo3myxa. Kuciopon - 3jeMeHT U mpocToe
BenlecTBo. HaxoxaeHue Kuciopoaa B npupojie, PU3ndyeckue U XUMUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenne kucnopona. CrocoObl
MOJIyYeHUs] KUCJIOpOoJa B JIA0OpAaTOpUM U MPOMBINIIEHHOCTH. Kpyroopor
KHcaopoa B npupojie. O30H - aJlJIOTpONHAs MOAU(UKALMS KUCIOPOAa

2.2

TemnoBolt 3(ppexkT XUMHUECKOW peakiuu, TEPMOXUMUYECKHUE YpPaBHEHUS,
DK30- U DHAOTEPMHUYECKHUE PEAKIMU. TOIIMBO: yTOJIb U METaH. 3arpsi3HEHUE
BO3/lyXa, YCWJICHHE NAPHUKOBOTO 3P (eKTa, pa3pylIeHue 030HOBOIO CIIOsI

2.3

Bonopona - anemeHT u nipoctoe BemecTtBo. Haxoxaenue Bogopo/ia B ipupoae,
bu3NYecKue U XUMUYECKHUE CBOWMCTBA, MPUMEHEHHE, CTIOCOOBI MOTYUYEHUS.
Kwuciote! u conm

2.4

Mossipabiii 00bEM ra3oB. Pacuérel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznueckue CBoWcTBAa BOAbl. Boma kak pactBoputenb. PacTBOpEL.
HacpliieHHbIe ¥ HEeHAChIIIEHHbIE PacTBOPbL. PACTBOPUMOCTD BEIIECTB B BOJE.




MaccoBasi 107151 BelecTBa B pacTBOpe. XUMHUYECKHE CBOWMCTBA BOJIBI.
OcHoBanusi. Posb pacTBOpOB B MPUPOJE U B KU3HU yesnoBeka. Kpyrosopor
BOABl B TMpuUpOJe. 3arps3HeHue MNpUPOAHBIX BoJ. OxpaHa W OYHCTKA
IPUPOIHBIX BOJ

2.6

Knaccudukarnus neopranmdeckux coeaumHeHuid. Oxcunwl. Knaccudukarms
OKCHUJIOB: coJieoOpa3zyrommue (OCHOBHBIC, KHCJIOTHBIE, aM(OTEpHBIE) U
HecosieoOpasyromnue. Homenkmatypa okcuaoB. Ou3ndecKue W XUMUIECKUC
cBoMCTBA OKCHJIOB. IlosTydeHrne okCHa0B

2.7

OcHoBanus. Krnaccudukanuss OCHOBaHML: IIETOYM W HEPACTBOPHMBIE
ocHoBaHud. Homenkmatypa ocHoBaHuW. PHU3NYECKME U XUMUYECKHUE
CBOMCTBA OCHOBAaHUN. [lonyyeHne ocHOBaHUH

2.8

Kucnorel. Knaccudukanus kucinor. Homenkiarypa kuciaor. uzndeckue u
XUMHUYecKue cBoucTBa KuciaoT. Pan aktuBHoctn MetauioB H.H. bekerosa.
[TosrydeHue KUCiaoT

2.9

Comu. Homenkiarypa coneit. @u3M4eCcKue U XUMUYECKUE CBOMCTBA COJIEH.
[TomyyeHue cosieit

2.10

I'eneTnueckas CBS3b MCXKIY KiIaCCaMM HCOPIraHM4YCCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMUYECKUI DKCIEPUMEHT: KA4eCTBEHHOE OIPEACICHUE COAECpKaHUs
KHUCIIOpOJia B BO3/IyXe, MOJyYeHUEe, COOMpaHue, paclio3HaBaHUE U U3yUCHUE
CBOMCTB KUCJIOPO/1a, HAOJI0/IEHHE B3aUMOICHCTBUSI BEIIECTB C KHUCIOPOIOM U
yCJIOBHSI BOBHUKHOBEHUS U MPEKpaIeHus: ropeHus (mmoxapa), 03HaKOMJICHHE
c oOpa3laMd OKCHUJIOB M OIKMCAHHME WX CBOMCTB, MOJydeHUE, coOUpaHue,
pacro3HaBaHUE U U3YUYEHUE CBOMICTB BOJIOPOJia (TOPEHHE), B3aUMOIEUCTBUE
BoJOpoAa € OKCUIOM meu(11) (BO3MOKHO VCII0JIb30BAHUE
BUJICOMATEPUAIIOB), HAOIIOeHNE O00pa3lOB BEIIECTB KOJIMYECTBOM 1 MOJIb,
UCCIIEIOBAaHUE OCOOCHHOCTEM pAacCTBOPEHHUSI BEIIECTB C  Pa3IU4yHOMN
PacTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OIMPEICIEHHONM MacCOBOU
JIOJIE PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAJNIAMU
(HaTpueM U KajiblueM) (BO3MOXXHO MCIOJIb30BAaHUE BHUEOMATEPUATIOB),
OMpEICJICHUE PACTBOPOB KHUCIOT U IWIEJOYel C TMOMOIIbI HMHANKATOPOB,
UCCJIEIOBaHUE OOpa3IlOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOZICHNE W3MEHEHMsI OKPACKH HWHIAMKATOPOB B pPacTBOpax KHUCIOT U
niesnoyent, nydenue pzanmoseiicteus oxkcuaa meau(ll) c pactBopom cepHoit
KHUCJIOTBI, KHUCJIOT C METajulaMU, PEAKUUA HEeWTpaau3aluu, I[OJy4eHUe
HEpPACTBOPUMBIX OCHOBAaHHI, BBITECHEHHME OJHOTO MeETajsla JAPYruM H3
pacTBOpa COJM, PEUICHUE IKCIIEPUMEHTAIBHBIX 3aj/1au 1o Teme «Baxueiine
KJIACChl HEOPTAaHUYECKUX COCTMHEHUIN

ITepuonnueckuit 3akoH U llepuoauueckas cucremMa XUMUYECKUX DJIEMEHTOB
.. Menneneea. CTpoeHre atoMOB. XUMHYECKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIEC PEAKLIMU

3.1

[lepBbie MOMBITKH KIaCCUPUKAIIMU XUMHUYECKUX 3JIeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (LIEJIOYHbBIEC U IIEJI0YHO3EMEIIbHbIE METAJUIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT amdoTepHbIC
OKCHbI U TUAPOKCHIBI

3.2

ITepuoanueckuii 3akoH. [lepuonnyeckas cucTemMa XUMHYECKHUX SJIEMEHTOB
JA WM. MenneneeBa. KopoTkomepuonHas M AJUHHONEPHOAHAS (HOpMBI




ITepuognueckont cucremMbl xuMudeckux 3neMeHToB J[.MI. MeHneneena.
[Tepuonsl u rpynmnbl. OU3MYECKUN CMBICT TOPSAKOBOTO HOMEPA, HOMEPOB
MIEpUOJIa ¥ TPYIIIIBI DJIEMEHTA

3.3

Crpoenne atoMoB. CoctaB aTOMHBIX szep. M3oTonsl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UEK AaToMOB TEpBbIX 20 XMMHUYECKUX 3IIEMEHTOB
[Iepnognueckou cucremsl .M. MenaeneeBa. XapakTepuCcTUKa XUMAYECKOTO
AJIEMEHTA 110 ero noJiokeHuro B Ilepuoandeckoit cucteme .M. Menaeneena

3.4

3aKOHOMEpPHOCTHM HU3MEHEHHsI pajJuyca aTOMOB XUMUUYECKUX DJIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOWCTB MO TPyNIlaM MU IEPHOJIAM.
3nauenue [lepuoanueckoro 3akoHa u [lepuonnueckoit CUCTEMBI XUMUYECKHUX
AJIEMEHTOB IS Pa3BUTUS HAyKd W npakTuku. /.M. MenneneeB - yuyéHbld u
IpaKIAHUH

3.5

Xumuueckass cBsa3b. KoBajeHTHas (HOJISIpHaH )51 HGHOH}IpHa}I) CBA3b.
QHGKTPOOTPI/IHaTeJIBHOCTB XUMHUYECKHUX 3JIEMEHTOB. loHHas CBs3b

3.6

CreneHp OKHUCJICHHUA. OKHUCIUTEIFHO-BOCCTAHOBUTEIILHBIC PCaKIunu.
HpOHCCCBI OKHCJICHUS M BOCCTAHOBJICHUA. OKMCIMTEIN U BOCCTAHOBUTEIU

3.7

XHUMHUYECKUI JKCIEPUMEHT: H3yuyeHUuEe OoOpasloB BEIIECTB METAIOB U
HEMETAJUIOB, B3aUMOJEHUCTBUE THIPOKCHA LIUHKA C PACTBOPAMHU KHCIIOT U
LIEJI0YEH, IIPOBEACHUE OIBITOB, WLTFOCTPUPYIOIIUX IIPUMEPBI OKUCIUTEIIBHO-
BOCCTAHOBUTENBHBIX PEaKluil (TOpeHUE, peakliuu pa3yioKeHUs, COSTUHEHMS])

IIposepsiemble mpebogarnus K pe3yibmamam 0C80eHUs OCHOBHOU 00pA308aMeNbHOL

npoepammsl (9 kracc)

Kon [IpoBepsieMble IPEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO 00pa3oBaTeIbHON MTPOTPaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHus
pe3yJibTara

1 ITo Teme: «BemecTBo 1 XuMUYECKasi PEaKIus

1.1 pacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHUX IOHATHI: PacTBOp,
ANEKTPOJIUTBI, HEJJIEKTPOJUTHI, AIEKTPOJIUTHUYECKAS] JUCCOLUALINS,
peakiry HOHHOTO OOMEHa, KaTaliu3aTop, XHMHUYECKOE pPaBHOBECHE,
oOpaTuMbIe u HeoOpaTUMBbIe peakuuu, OKHUCIIUTEIbHO-
BOCCTAHOBUTEJBHBIE  PEAKIUU,  OKUCIUTENIb,  BOCCTAHOBUTEID,
OKUCJIEHHME W  BOCCTAHOBJIEHHE,  aJUIOTpOmnHusi, aM(OTEPHOCTb,
XUMHUYECKass  CBsI3b  (KOBAJIGHTHAs, HWOHHAsA,  MeTaJUlnueckas),
KpUCTAJUTMYECKasl penéTKa, CIIaBbl, CKOPOCTh XUMHUECKON peakInu

1.2 WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMUYECKUX TIOHSATUM M
MPUMEHSITh OTU OHSTHS MPU ONMCAHUH BEIIECTB M UX MPEBPAIICHUIN

1.3 COCTaBIISAITh YPABHEHUS DJIEKTPOJUTUUYECKON AUCCOIMAIMUA KHUCIOT,
HIEJIOYEN U COJICH, MOJIHBIE W COKPAIIEHHBIE YPAaBHEHUSI pPEaKIuu
MOHHOTO OOMeHa

14 pPacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTEIIBHBIX pPEaKIU
MIOCPEJICTBOM COCTABJICHHMSI DJIEKTPOHHOTO OajiaHca 3THX peakuui

1.5 MIPOBOAUTH PACUETHI 110 YPABHEHUIO XMMUYECKOM peaKIuu

2 [Io Temam: «Hemeramnel M HMX coeauHeHHs» M «MeTtamibl M UX




COCAMHCHMU A

2.1

XapaKTepru30BaTh (OMHUCHIBATH) OOIIME U ClieU(PUUECKUE XUMHUYECKHUE
CBOMCTBAa MPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPKIas OMUCAHUE
pUMEPaMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAUMHAYECKUX PEAKIINHI

2.2

COCTaBJIATh YPABHCHUA peaKHHﬁ, IMOATBCPKAAOIMINX CYIICCTBOBAHUC
TE€HETUYECKOM CBS3U MCXKAY BCIICCTBAMM PA3JIMYHBIX KJIACCOB

2.3

IIPOTrHO3UPOBATH CBOMCTBA BCHICCTB B 3aBUCHUMOCTHU OT HX CTPOCHMH,
BO3MOKHOCTH IIPOTCKAHUA XHUMHUYCCKUX HpeBpaHIeHI/Iﬁ B Pa3JIMYHBIX
YCIOBUAX

2.4

CIIeIOBaTh MpaBWJIaM  TOJB30BAHUS  XUMHUYECKOW TMOCYIOH |
1abopaTopHbIM 000OpyAOBaHHWEM, a TaKkKe TMpaBuiaM oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHUM C HMHCTPYKIMSIMHU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB IO TIONYYCHHIO W COOMPAHUIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa M YTJIIEKHUCIIOro ras3a)

2.5

MPOBOJIUTh  PEAKIWMH, TIOATBEPXKTAIONINE KAUYeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: PACTIO3HABATH OTBITHBIM MYTEM XJIOPHI-, OPOMU/I-
, moaua-, kapoonar-, pocdar-, cunukar-, cyiabdar-, THIAPOKCU-UOHBI,
KaTUOHBI aMMOHHS, MOHBI M3YyYECHHBIX METAJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOPAaX HEOPTAaHMYECKUX BEIIECTB

[To TeMe: «XUMUS U OKPYKAIOIIAS CPEA»

3.1

pPACKpBIBaTh CMBICI OCHOBHBIX XuMUueckux nouHstuil: [IJIK BeliecTsa;
KOpPPO3Hsl METAJJIOB

3.2

MIPUMEHSTH OCHOBHBIE OTIEpPAIliH MBICIUTEIHFHOU ACATEIHHOCTH - aHAJIN3
U CHUHTE3, CpaBHEHHE, O00OOIlEHHE, CHUCTeMaTH3alNI0, BBISBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH - I U3YUCHUS CBOMCTB BEIICCTB H
XUMUYECKUX PEaKIHUi;, E€CTECTBEHHO-HAYYHbIE METOMBI ITO3HAHMS -
HaOIIOICHNE, U3MEPEHUE, MOJICTUPOBAHKE, SKCIICPUMEHT (peabHBIA U
MBICJICHHBIN )

IIposepsiemvbie snemenmul cooepoicanus (9 knacc)

Kon

[TpoBepsieMblid 3JIEMEHT COJICPKAHUS

BemectBo un xummnueckas peakuus. [lopropenue

1.1

ITepuonnueckuit 3akoH. Ilepuoamyeckas cucreMa XMMHUYECKHUX JJIEMEHTOB
A.N. Mengeneea. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B HU3MEHEHUU
CBOMCTB XMMHUUYECKHUX IJIEMEHTOB MEPBBIX TPEX MEPUOIOB, KaJUsl, KAIbLHS U
MX COCIMHEHHUI B COOTBETCTBUHU C MIOJIOKEHUEM AJIEMEHTOB B [lepunoanueckon
CHUCTEME U CTPOCHUEM MX AaTOMOB

1.2

CrpoeHre BeHIECTBA: BUJBl XUMHUYECKOM CBSI3U. THIIBI KPUCTATUNIMYECKHUX
pEemETOK, 3aBUCMMOCTH CBOWCTB BELIECTBA OT THUNA KPUCTAUIMYECKOU
pEeETKM M BUAA XUMHUYECKOM cBsi3u. Knaccudukanuss ¥ HOMEHKIATypa
HEOPTraHWYECKUX BEIIECTB (MEXAYHAPOAHASI U TPUBHAIIbHAS). XUMUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPTaHUYECKUX
COCIMHEHUN, TCHETUYECKAs CBsI3b HEOPraHUYECKUX BELIECTB




1.3

Knaccudukanuys XuMU4ecKuX peakivii o pa3inyHbIM MpU3HaKaM (TI0 YUCITy
U COCTaBy YYacCTBYIOIIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3 (deKTy, 1mo
WU3MEHEHUIO CTENEHEH OKUCIICHUS] XUMUYECKUX PJIEMEHTOB, 10 00PaTUMOCTH,
MO0 YyYacTHIO Karajausaropa). OK30- M SHIOTEPMHUYECKHE PpEaKIIH,
TEpPMOXUMHUYECKUE ypaBHEHUs. [IoHSITHE O CKOPOCTH XUMUYECKON peaKinu

1.4

[Tonsite 06 0OpaTUMBIX ¥ HEOOPATUMBIX XUMUYECKHX peakiusax. [lonsrue o
TOMOTEHHBIX M TE€TEPOTeHHBIX peakuusax. [loHATHE O XHMHYECKOM
paBHOBeCUU. PaAKTOPBI, BIMSIOMIAE HA CKOPOCTh XUMHUYECKOM PEAKUHH U
IIOJIO’KEHUE XUMHUYECKOIO0 PaBHOBECHUS

1.5

OKMCIIUTEIFHO-BOCCTAHOBUTEILHBIC pCaKknuu, 3HCKTp0HHBIﬁ OajaHC
OKHCJIHUTEIIbHO-BOCCTAHOBUTEILHOU PCaKIINH. CocraBneHue ypaBHeHI/Iﬁ
OKHUCIIUTCIBbHO-BOCCTAHOBUTCIILHBIX peaKum”I C HCIIOJIB30BaHHUCM MCTOAA
QJICKTPOHHOI'O OajaHca

1.6

Teopust 37IEKTPOTUTAYECKON TUCCOUUALINU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, aHumoHbl. MexaHW3M OHCCOLMAIIMK BELIECTB C Pa3IUYHBIMHU
BUJAMU XUMHYeCKOM cBsA3U. CreneHb aucconanuu. CUibHBIE W cliaOble
ANEKTPOJIUTHL. Peakiiu MOHHOrO OOMEHa. YCIOBHUSI MPOTEKaHUs peaKiuit
MOHHOTO OOMEHA, IMOJHBIE U COKpAIIEHHbIE MOHHBIC YpaBHEHUSI PEaKIIUil.
CBoiicTBa KHCIJIOT, OCHOBAaHMM M COJ€l B CBETE€ MpEACTaBICHUNU 00
ANEKTPONIUTUYECKON Jucconuanuu. KadecTBEeHHbIE pEaKIMd Ha HWOHBI.
[ToHsITHE O THAPOJIN3E COJIEH

1.7

XHUMHUYECKHI SKCIIEPUMEHT: O03HAKOMJICHHE C MOJICIIIMH KPUCTaJUTMYCCKUX
peéTOK HEOPTraHMYECKUX BEIIECTB - META/UIOB U HeMeTauioB (rpadura u
ayMasa), CJIOKHBIX BEIIECTB (XJIOpHIa HATPHS); UCCIICIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOM pEeaKIud OT BO3JICHCTBUS Pa3IMYHBIX (DaKTOPOB;
HCCIICIOBAHUE  DJICKTPOIPOBOJHOCTA  PAacTBOPOB  BEIIECTB, IIporiecca
JVCCOIMAIIMK KHUCJIOT, INeJIoYeii M cojied (BO3MOXKHO HCIIOJIb30BaHUC
BUJICOMATEPHAIIOB); TIPOBEICHNUE OIBITOB, WUIIOCTPUPYIOMNUX TPU3HAKA
MPOTEKaHUsI peakluii MOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BBIACICHHUE
raza, oOpa3oBaHME BOJbl); ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHMCJINUTEILHO-BOCCTAHOBUTEILHBIX peaKImii (ropenwue, peaKIuu
pasoKeHMS, COCIMHCHHMS), paClO3HABAHWE HEOPTAaHMYECKUX BEIIECTB C
MTOMOIIBI0 KAY€CTBEHHBIX PEaKIUii Ha MOHBI; PEIICHUE dKCIIEPUMCHTAIBHBIX
3a7a4

HewmeTtamnel u ux COCAMHCHU

2.1

OOmast xapakTepucThUka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CtpoeHue W (U3MYECKUE CBOWCTBA
MPOCTBIX BEIIECTB - TaJOT€HOB. XMMUYECKUE CBOMCTBA HA MPUMEPE XJIOpa
(B3aUMOJEHCTBUE C METaNIaMH, HEMETAJUIAMH, 1eJ04aMu ). XJIOPOBOJOPO.
ConsiHasg KHCJIOTA, XWMHUYECKHUE CBOMCTBA, MOJIYYE€HUE, IPHUMEHECHHUE.
JeuncTtBrue XxJiopa M XJOPOBOJIOPOJAa HA OPraHU3M 4YeJioBeKa. BaknHenime
XJIOpUBI M UX HAX0XKJAEHUE B IPUPOJIE

2.2

OO6mast xapaktepuctuka siaemMeHToB VIA-rpymmbl. OCOOCHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue u (U3HMYECKUE
CBOMCTBAa TIPOCTHIX BEIIECTB - KHUCJIOPOAA H CEPhl. AJIIOTPOMHbBIC
MoaM(UKAIIMKA  KUACTOpoAa W cepbl. XWMHUYECKHE CBOWMCTBA  CEPBHL.




CepoBosiopoji, cTpoeHue, (GU3MYECKHe W XUMUYECKHe cBoMcTBa. OKCHUIBI
CEepBI KaK MPEeICTABUTEIN KUCIIOTHBIX OKCHA0B. CepHast KucioTa, Gu3ndecKue
U XMMHYECKHE CBOMCTBa (OOIME Kak MPEACTaBUTEISA Kjacca KHUCIOT H
cneruuueckne).  XUMHYECKHE  peaKIWM, JIeKallieé B OCHOBE
MIPOMBITIUICHHOTO CIToco0a Mmoy4deHus: cepHout Kuciothl. [Ipumenenne. Conun
CEpHOM KHUCJIOTHI, KaUYeCTBEHHAs peakius Ha cyibdar-moH. Haxoxmenue
CEephl U €€ COCTMHCHUI B MPUPOJIe. XUMHUECKOE 3arpsi3HCHNUE OKPYKaIoeih
CpeIbl COSAMHEHUSMU CEephl (KUCIOTHBIC OKIW, 3arpsi3HCHHE BO3IyXa U
BOJIOEMOB), CITOCOOBI €r0 NPeA0TBPAICHUS

2.3

OObmas xapakrepuctuka 31eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHMUS. A30T, PACHpPOCTPAHECHHE B
npupojse, ¢u3NYecKue W XHMMHUYecKue cBoiicTBa. KpyroBopor azora B
npupojie. AMMHAK, €ro (pU3NYecKue U XUMUYECKHE CBOICTBA, MTOJIyYEHUE U
npuMmeHenune. Conu aMMOHUS, UX (U3NYECKUE U XMMHUYECKHE CBOMCTBA,
npumeHeHue. KauecTBeHHas peakuysi Ha MOHBI aMMOHHUS. A30THasl KUCJIOTA,
e€¢ ToJlyueHue, (uU3MUecKkue U XUMHYECKHE CBoilcTBa (0OmMe Kak
IPEeICTaBUTEIS Kacca KUCIOT U cnieruduyeckue). Mcnoiab30BaHne HUTPATOB
U COJIEM aMMOHHMS B Kaue€CTBE MHUHEPAIbHBIX YI0OpeHUi. XHWMHYECKOE
3arpsA3HEHUE OKPYKAIOIICH Cpeibl COCTMHEHUSMU a30Ta (KUCIOTHBIE T0XK/IH,
3arpsi3HEHHE BO3/yXa, IOYBBI U BOJOEMOB)

2.4

®docdop, amnorponHsie Moaupukannu pocdopa, puznyeckre 1 XUMHUIECKUE
ceorictBa. Oxcua dochopa(V) u dochopHas kuciora, ¢GuU3HIECKHE U
XUMHUYECKUE CBOMCTBA, moiyueHue. Mcnonb3zoBanue ¢ochaTtoB B KauecTBe
MUHEPaJIbHBIX YI00peHUN

2.5

OO6mast xapakrtepuctuka snemMeHToB [VA-rpynmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHW OKUCICHMs. YIJIEpOJ, aIOTPONHbIE
Mou(UKalMK, pacOpOCTpPaHEHUE B MpUpPOAE, PU3NYECKUE U XUMHUYECKHE
cBoicTBa. Ancop6uus. Kpyrosopot yriepona B mpupoje. OKCUIbI yIiiepoa,
X (U3NYECKUE U XMMHYECKHUE CBONCTBA, JICWCTBHUE HA YKUBHIE OPTaHU3MBI,
MOJlyYeHWE ¥ TPUMEHEHHE. ODKOJIOTUYECKUE TPOOIEMBbI, CBSI3aHHBIE C
okcugom yraepoga (IV); rumoreza rno0ambHOrO MNOTEMJIEHUS KIUMATa;
NapHUKOBBIA 3 dexT. YronapHas KucioTra U e€ coii, UX (U3MYECKUEe U
XMMHYECKHE CBOMCTBA, OJyueHue U puMeHeHne. KauecTBeHHas peakiius Ha
kapOoHaT-uoHbl. Vcmonb3oBaHWe KapOOHATOB B  OBITY, MEAMIIMHE,
IPOMBIIIJICHHOCTH U CEIbCKOM XO035IHCTBE

2.6

[TepBoHaYaIbHBIC MTOHATHS 00 OPTAaHMYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yriiepoga (MeTaH, 3TaH, STUJIEH, allETWJICH, TAaHOJ, TJIUIEPHUH, YKCyCHas
kucnora). Ux coctaB m xumudeckoe crpoeHue. IloHsarne o OmogorHmuecKu
BKHBIX BEIIECTBAX: XHUpaX, OeJKax, yrieBoJax - W WX POJU B KHU3HU
yesmoBeka. MaTepuaibHOE €IUHCTBO OpPTraHUYECKUX W HEOPTraHUYECKUX
COeIMHEHUN

2.7

KpemHuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IIOJy4YEHHE U
npuMenenue. CoenuHeHus KpeMHusi B npupoge. OO0uue npeacTaBieHus: 00
okcuze kpemuus (IV) u kpemHueBoit kucnore. CUIMKATBI, UX UCIOJIb30BAHUE
B OBITYy, MEAMIMHE, MPOMBIIUICHHOCTH. BaxHelue CcTpouTelbHbIe
MaTepuajbl: KEpaMUKa, CTEKIIO, IIEeMEHT, 0eToH, xene300eToH. [Tpobiembl




0e301acHOTr0 MCIOJIL30BAHUS CTPOUTCIIBHBIX MAaTCpHUaJIOB B HOBCC,Z[HeBHOI\/’I
KHU3HHU

2.8

XUMHUECKHUI SKCIIEPUMEHT: U3yYeHHE 00pa30B HEOPraHMYECKUX BEIECTB,
CBOMCTB COJIIHOW KHCJIOTBI; IPOBEICHUE KAYECTBEHHBIX PEAKIIMN HA XJIOPUI-
VOHBl M HAOJIIOJICHHE NPHU3HAKOB HMX MPOTEKAHHS; OMBITHI, OTPAXKAIOLIUE
duznyeckue M XHUMHUYECKHME CBOMCTBAa TaJOr€HOB M WX COCIUHEHUI
(BO3MO>XKHO HCIIOJIb30BaHNE BHIEOMATEPHAIIOB); 03HAKOMIIEHHE C 00pa3aMu
XJIOpUAOB (TaJOTeHUIOB); O3HAKOMJICHHE C oOpasmamMu cepel U 8
COEMHEHHSIMH (BO3MOKHO MCITOJIb30BaHKE BII€OMATEpUaoB); HAOIIOACHHE
nporecca OOyTIMBaHUS caxapa Moj ASHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOM
KHUCIIOTBI; U3yYeHHE XUMHUYECKUX CBOMCTB pa30aBICHHONW CEpHOM KHUCIOTHI,
MPOBEICHUE KAYeCTBEHHOM peakiuu Ha CyibpaT-uoH U HabIoJeHue
npuU3HaKa e€ MPOTEeKaHUs; 03HAKOMIIEHHE C (PU3NUECKUMH CBOMCTBaMU a30Ta,
docdopa u ux coequHeHU (BOZMOKHO MCIOIb30BAaHUE BHUIEOMATEPUAIIOB),
oOpasniaMu a30THBIX U (POCPOpHBIX yIOOpEHUM; MOIydeHue, coOupaHue,
pacro3HaBaHWE W M3YyYECHHE CBOMCTB aAMMHAaKa; IPOBEICHUE KaYECTBEHHBIX
peakuuii Ha HMOH aMMOHHS W (ocdaT-MOH M H3y4YEHUE MPU3HAKOB HX
IIPOTEKAHMS, B3aWMOJCUCTBUE KOHLECHTPUPOBAHHOW A30THOM KHCIIOTBHI C
MepI0 (BO3MOKHO MCIOJIb30BAaHUE BHJIEOMATEPHANIOB); U3YUEHHE MOJEINIEH
KPUCTAUTMYECKUX PEIIETOK anMasa, rpadura, QyepeHa; 03HaKOMIICHHE C
MPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHUBOTrasa; IOJy4YEHHE, COOMpaHHE, pACIO3HABAHHE W
W3Yy4YEHUE CBOMCTB YIJIEKUCIIOIO ra3a; MPOBeICHNE KaYECTBEHHBIX PEaKIUil Ha
KapOOHaT- W CHUJIMKAaT-MOHbI W M3y4Y€HUE MPHU3HAKOB MX IPOTEKaHMUS;
O3HAKOMJIEHUE C MPOAYKUHWEH CHIMKATHOW IPOMBIIUIEHHOCTH; PELICHUE
DKCIIEPUMEHTAJIBHBIX 33Jady 10 TeMme «BaxHelne HeMeraulbl U MX
COEJIMHEHUSD)

Mertaibl U ux COCIMHCHU

3.1

OO01ast xapakTepUCTHKAa XUMHUUYECKUX AJIEMEHTOB - METANIOB HA OCHOBAaHUU
uX nojoxeHus B llepmoamueckoit cucreMe xumuudeckux snemeHtoB [.M.
MenpaeneeBa u ctpoeHus atomoB. CTpoeHue MeTamuioB. MeTamndeckas
CBA3b M METAJUIMYECKAs KPUCTALIMYECKAs PEUIETKA. DJIEKTPOXUMUYECKUI
P HANPSKEHUM METAIIIIOB

3.2

duznyeckre 1 XUMHUYECKUE CBOMCTBA MeTAJIIOB. O011IHe CTIOCOObI MOTYUYEHUs
MeTauioB. [loHsATHE 0 KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX
or koppo3uu. CruiaBwl (CTajgb, YyTyH, IIOPATIOMHHHM, OpOH3a) W UX
IPUMEHEHUE B OBITY M MPOMBINIJICHHOCTH

3.3

[IlemouHble METAIIBL: TOJOXKEHUE B lleprnoanyeckon CUCTEME XMMHUYECKUX
aneMeHToB .M. Menneneesa; CTpoeHUE X aTOMOB; HAXOKJIEHUE B IIPUPOLE.
dusznyecKue U XMMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kajus). OKCUIbI
Y TUAPOKCUIBI HATpusi U Kaius. [[puMeHeHue IIeIOYHBIX METAIOB U UX
COeIMHEHUN

3.4

[IleoyHO3EMENBHBIE METAJIBI MAarHud W KIbLUWA: TOJIOKECHUE B
Ilepuognueckont cucrteme xumuuyeckux osyemMeHTtoB JI.M. Mennaeneena;
CTPOCHHE MX aTOMOB; HAXOXKJIECHUE B MpUpojie. PU3NUECKUE U XUMUUYECKHUE
CBOMCTBA MarHusi M Kajibllus. BakHeWine coequHEHUs Kaablius (OKCHJ,




THAPOKCU, coiin). ZKECTKOCTh BOJIbI M CIIOCOOBI €€ yCTpaHeHus

3.5

AJFOMUHHI: T0J10’keHUE B [lepronueckoil cucTeMe XUMUYECKUX JIIEMEHTOB
J.W. MenneneeBa; CTpOEHUE aTOMa; HaXOXKJIeHHUE B Iipupoae. dusnueckue u
XUMUYECKAE CBOWCTBA QIIOMUHUA. AMQOTEpHBIC CBOIMCTBA OKCHIA U
TUJIPOKCUIA aJTFOMUAHUS

3.6

Keneso: nonoxenne B llepmoguueckor cucreMe XUMHUYECKHX 3JIEMEHTOB
JI.11. MenneneeBa; CTpoOeHUE aTOMa; HAXOXKAEHNE B Ipupoe. Prusnyeckue u
XUMHUUYECKUEe CBOMCTBA xene3a. Okcuapl, ruipokcuabl u conu xenesa(ll) u
xenesa(lll), ux cocras, CBOMCTBA U MOJTYYCHUE

3.7

XUMHUYECKUI SKCIEPUMEHT: O3HAKOMJICHHE C oOpa3llaMM METaUIOB U
CIUIABOB, MX (DU3UYECKUMHU CBOMCTBAMM; U3yUEHHE PE3YJIHTATOB KOPPO3UU
METauIoB (BO3MOKHO MCIIOJIb30BaHUE BHUECOMATEPUATIOB), OCOOCHHOCTEN
B3aMMOJICUCTBUSL OKCHJA KaJbliMsl W HATpUs C BOJOM (BO3MOXKHO
WCIIOJIb30BAHUE BUIEOMATEPHUATIOB); UCCIIEIOBAHUE CBOMCTB KECTKOW BOJIBI;
npolecca TOpeHUs JKeile3a B KUCIOopoAe (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB); IPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEAKIIUIA HA HOHBI
(MarHus, Kaublus, amtoMuHus, nuHka, xenesa(ll) u xeneza(lll), menu(Il);
HaOJIOJICHUE W OMNHMCAaHWE IIPOIIECCOB OKpalllMBaHUs IUJIAMEHHM HMOHAMU
HATpus, Kajdus U Kajablus (BO3MOXKHO HCIIOJb30BAaHUE BHUICOMATEPHUATIOB);
uccneaoBanue aMmGOTEPHBIX CBOMCTB THJIPOKCHU/IA alFOMUHUS U THAPOKCHUIA
LMHKA; PEIICHUE KCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelme MeTaibl
U UX COCTMHEHUS»

XUMUs U OKPYXKaIoIIasi cpeaa

4.1

Hogele Matepuaiibl 1 TeXHOIOTHHU. BeniecTBa 1 Marepualibl B OBCEHEBHOM
JKM3HU YeJI0BeKa. XUMUS U 310pOBbe. be3ormacHoe ncnoiab30BaHre BEMIECTB U
XUMHUUYECKUX peakiuil B ObITy. [lepBasi momolib Npyu XUMHUYECKUX 0XKOTaxX U
OTPABJICHUSIX

4.2

OCHOBBI  DKOJIOTHYECKOM  TIPaMOTHOCTH. XUMHYECKOE  3arpsi3HEHUE
okpyxarmen cpenpl [IJIK. Ponp XxuMuM B pEMICHHM 3KOJOTMYECKUX
npobiaem. [IpupoaHble HCTOYHUKU YTIIEBOAOPOAOB (Yrojb, IPUPOAHBIN a3,
He(DTh), IPOIYKTHI UX EPEPAOOTKH, MX POJIb B OBITY ¥ MPOMBIIIJICHHOCTH

4.3

XUMHUYECKUI DJKCHEPUMEHT: H3y4YeHHEe O00pa3loB MaTepHalioB (CTEKJIO,
CILJIaBbl METAJJIOB, TOJIUMEPHBIE MATEPHAJIbI )




J111s ipoBeIeHHsI OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa Mo xumud (manee - OI'D mo
XUMUH ) UICTIOJIB3YETCs MiepedeHb (KoaudukaTop) npoBepsseMbix TpeOOBaHUM K pe3yibTaTaM
OCBOGHHUSI OCHOBHOH 00pa30BaTeNbHOW MPOTpaMMBbl OCHOBHOTO OOIIET0 OO0pa30BaHUS H
AJIEMEHTOB COJICPIKAHUSI.

IIposepsiemvie na OI'D no xumuu mpebo6anus K pe3yibmamam 0C80eHUsl OCHOBHOU
00pazo6amenbHol NPOSPAMMbL OCHOBHO20 00We20 0OPA308aHUs

Kon
IIPOBEPSAEMOTO
TpeOOBaHMSI

[TpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pPe3yiIbTaTaMm 0a30BOTO
YPOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
o61ero odpazoBanus Ha ocHoBe I'OC

1

HpCI[CTaBJ'ICHHeZ

1.1

O TMO03HABAEMOCTH SIBICHUM npupoabl, ITOHUMAHHC 00BEKTHBHOMN
3HAUUMOCTH OCHOB XMMHYECKOM HAaYKH KaK obnactn COBPCMCHHOI'O
CCTCCTBO3HAaHMNA, KOMIIOHCHTA 061H€ﬁ KYJIBTYPBI H HpﬂKTPI‘lGCKOfI
ACATCIIBHOCTU YCJIOBCKAa B YCIOBHAX COBPEMCHHOI'O O6H_I€CTBa;
IMOHUMAHNUC MCCTA XUMHNH CPCIHN NPYIHX CCTCCTBCHHBIX HAYK

1.2

O HAy4YHBIX MCTOAAaX IIO3HAHHUSA, B TOM YHCJIC SKCIICPUMCHTAJIBHBIX H
TCOPECTUUCCKUX MCTOAaxX  HCCICAOBAHUSA  BCIONCCTB W  HU3YUCHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHUC HCITIOJIb30BaTh MOACIIN IS OOBSICHCHUSA
CTPOCHHUS aTOMOB M MOJICKYJI

1.3

o cepax mpodeccuoHaTBHOM NEATETLHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBaHHBIMH Ha JOCTHXKEHHUAX
XUMUYECKON HayKd, YTO TO3BOJUT OOyYarouMMcs paccMaTpuBaTh
XUMHUIO Kak cepy cBoel Oyayiei mpodhecCHOHATBHON NeSITEIPHOCTH 1
c/ieNiaTh OCO3HAHHBIA BHIOOP XMMUU KaK MPOGUIBLHOTO MpeaMeTa Mpu
Nepexo/ie Ha YPOBEHb CPEJIHEro 001ero oopa3oBaHus

Biianenue cucreMoi XUMUYECKUX 3HAHUM M YMEHHE TPUMEHATh CUCTEMY
XMMHYECKUX 3HAHUM, KOTOPAsi BKJIFOYAET:

2.1

BOKHEUIITNE XWMHYCCKUE TIOHATHS: XHWMHUYCCKHH DSJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPO/IHAS CMECh, OTHOCUTEILHBIC aTOMHAS U MOJICKYJISIPHAS MAacCChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJIIPHBIH OOBEM,
OKCHJ], KHACIIOTa, OCHOBaHUE, COJb (CpEIHss), XUMHUYECKasl peaKius,
pEaKiMi COCIUHEHUSI, PEAKIMU PA3JIOKEHUS, PEaKINH 3aMEIICHHUS,
peakiuu 0OMeHa, TETI0BOM d(PPEKT peakIuu, 9K30- U SHIOTEPMUUECKHE
peakiuu, pacTBOp, MaccoBas JOJS XUMHYECKOrOo DJJIEMEHTa B
COCIMHECHUH, MAcCOBasl JIOJIS M MPOIICHTHAs] KOHIICHTPAIUs BEIIECTBA B
pacTBope, SIAPO aToMa, JICKTPOHHBIA CJIOW aToma, aTOMHasi OpOUTallb,
paguyc aroma, BaJCHTHOCTh, CTEMEHb OKWCJICHUS, XMMHYCCKas CBS3b,
AIIEKTPOOTPHIIATEIILHOCTD, TIOJIIPHAS ¥ HEMOJIIpHAs KOBAJICHTHAS CB3b,
WOHHAs CBS3b, METAUIMYECKAs CBS3b, KPHCTAIMYECKas penieTka
(aToMHas, WOHHAs, MeTa/UIMYecKas, MOJICKYJIIpHas), WOH, KaTHOH,
aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT, IICKTPOITUTHIECKAS TUCCOIUAIINS,
peaKkuu  HOHHOTO  OOMEHa, OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIC
pEaKINK, OKUCIUTEIh U BOCCTAHOBUTEIb, OKHCJIICHHE M BOCCTAHOBJICHHE,




AIEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTUMbIe
peakIfu, CKOPOCTh XUMUYECKON peakinu, katanuzarop, [IJIK, koppo3us
METaJUIOB, CILJIABbI

2.2

OCHOBOITOJIATAlOIINE 3aKOHbl XWUMHH: 33aKOH COXPAHEHUs MaccChl,
nepuoandecknii 3akoH [[.11. Menneneesa, 3aKk0H TOCTOSTHCTBA COCTAaBa,
3aKOH ABOTaJIpo

2.3

TEOPUU XUMUH: aTOMHO-MOJIEKYJISIpHAs TEeopHUs, TEOpUs
AIEKTPOJIMTHYECKON JUCCOLMALIMHT

BJ'IaI[CHHe OCHOBaMH XHUMHYECKOU I'PaMOTHOCTH, BKJII-OIIaI-OHIGI\/’Il

3.1

yMEHUE MPABUIILHO UCII0IH30BaTh U3yUECHHBIE BEIIECTBA U MaTepUalbl (B
TOM 4YHCJIe MUHEpaJlbHbIC yAOOpEHHS, METAIIbl U CIUIABbI, MPOMAYKTHI
nepepaboTKh  MPUPOJAHBIX  UCTOYHUKOB  YIVIEBOJOPOJIOB  (YIJi,
OpUPOAHOTO Ta3a, HepTH) B OBITY, CEIbCKOM XO3SICTBE, Ha
MIPOU3BOJICTBE U TOHUMAHKUE 3HAYCHUSI )KHUPOB, OCIKOB, YIJIEBOJOB JJIS
OpraHvM3Ma YeJIOBeKa; YMEHHUE MPOTHO3UPOBATHh BIUSHHUE BEIIECTB U
XUMHUYECKUX IMPOLIECCOB HA OPraHu3M 4YEeJOBEKa M OKPYKAIOIIYIO

MPUPOJIHYIO CpPEeaY

3.2

YMEHHE HWHTETPUPOBATh XUMHYECKUE 3HAHUS CO 3HAHUSMHU APYTUX
y4€OHBIX NMPEAMETOB

3.3

HaJIM4KE OTbITa PAOOTHI C PA3IMYHBIMU UCTOYHUKAMH WH(OpMAIUU 10
XUMUM (Hay4yHass W HAy4YHO-TIOMyJsipHash JIMTepaTypa, CIOBapH,
CIIPABOYHHUKH, HHTEPHET-PECYPCHI)

3.4

yMEHUE OOBEKTUBHO OIICHMBATh HMH(POPMALMIO O BEHIECTBAX, UX
MPEBpAIEHUSIX U MPAKTUYECKOM MTPUMEHEHUN U YMEHHUE HCIO0JIb30BATh
e€ s pelieHns yueOHO-TT03HaBaTEIbHbIX 3a/1a4

Brnaagenune ocHOBaMU MOHATUIHOIO anmnapara ¥ CUMBOJIMYECKOTO SI3bIKA
XUMUH JJIS1 COCTaBJIEHUS (DOPMYIJT HEOPTraHUYECKUX BEIIECTB, YpaBHEHUN
XUMHUUYECKUX peakiuit; ocHoBaMu xumMudyeckoit HoMeHknaTypsl (IUPAC
Y TPUBHAJIBHOM )

YMeHue oOBSICHATH CBS3b IMOJIOKEHHUS dJeMeHTa B llepuomnueckoit
CAUCTEME C YHUCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB
XUMHYECKUX DJJIEMEHTOB (COCTaB M 3apsd  sjapa, oOIee YHCIo
AJIEKTPOHOB), PACIHpEICICHUEM DJJIEKTPOHOB II0 ODHEPTreTUYECKUM
YPOBHSIM aTOMOB IE€PBBIX TPEX MEPUOJIOB, KAIIKSI U KAIbIUS

[IpencraBieHne 0 MEPUOAUYECKON 3aBUCUMOCTU CBOMCTB XUMHUYECKUX
AJIEMEHTOB (paauyc aroMa, 5SJIEKTPOOTPHUIATEIBHOCTh), MPOCTHIX U
CJIOXKHBIX BEIIECTB OT TIOJIOKEHUSI DJIEMEHTOB B Illepuoguueckout
cucteMme (B MaJibIX MEpUOaX U TVIABHBIX MOATPYIIIAX) U AJIEKTPOHHOTO
CTPOCHUS aTOMa

YMenue knaccuuimpoBarh:

7.1

XUMHUYCCKHEC DJICMCHTBI

7.2

HCOPIraHNYCCKHC BCIICCTBA

7.3

XUMHUYCCKHUC PCAKIINHA

YMeHHE OnpenessiTh:

8.1

BAJICHTHOCTDb M CTCIICHb OKHCJICHUS XUMHUYCCKHUX DJICMCHTOB, 3apsa HOHA

8.2

BUJ XHMHUYECKOM CBSI3M M THUIl KPUCTAJUIMYECKOM CTPYKTYpPHl B




COCAMHCHHUAX

8.3 XapakTep Cpebl B BOJAHBIX PACTBOpaxX BEIIECTB (KUCIOT, OCHOBAHMIN)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBaTh GU3NUECKUE M XUMUUYECKIE CBOMCTRA!

9.1 MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOJOPOI, TpaduT, aama3, KpeMHHUIA,
a3ot, (Gocdop, cepa, XJOp, HATPHUM, Kalul, MarHuM, KaJIbLUH,
ATIOMUHUH, 5KeJIe30)

9.2 CJIOHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX pacTBOPOB (BO/A, aMMUAK,
XJIOPOBOJIOPOJ, CEPOBOJOPOA, OKCUIBI U THAPOKCUILI MeTauioB [-ITA
rpymi, amtomuaus, meau (1), muaka, xenesa (II u I1), okcuasl yriepoaa
(I u 1V), kpemuus (I1V), azora u dochopa (Il u V), ceper (IV u VI),
CEepHHCTasl, CcepHasi, a30THCTas, a3o0THas, (ochopHas, yrojpHasd,
KPEMHUEBAsI KUCJIOTA U UX COJIN)

9.3 MPOTHO3UPOBATh U XapaKTePU30BaTh CBOIMCTBA BEUIECTB B 3aBUCUMOCTHU
OT UX COCTaBa M CTPOCHUS, TPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOXKHOCTh NPOTEKAaHUS XWMHUYECKHUX TIPEBpAIICHUN B
Pa3IMYHBIX YCIOBHUIX

10 YMeHHe COCTaBIIATh MOJICKYJISIpHbIE M MOHHBIC YPAaBHEHUS pEaKIuil, B
TOM YHCIIE:

10.1 peakiuii HOHHOTO 0OMeHa

10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI

10.3 WUTIOCTPUPYIOIIUX XUMHUUECKHUE CBOMCTBA M3YUCHHBIX KJIACCOB (TPYIIN)
HEOPTaHUYECKUX BEIIECTB

10.4 MOJITBEPKIAIONTNX TeHETUYECKYIO B3aUMOCBSI3b MEXAY HUMH

11 YMeHue BBIYUCISTH (IPOBOJAUTH PACUETHI):

11.1 OTHOCHUTEJIbHYK0 MOJIEKYJSIPHYI0O W MOJISIPHYKO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOT'O 3JIEMEHTA B COEAMHEHUU

11.2 MacCOBYIO JOJIFO BEUIECTBA B pACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3oB

11.4 II0 YPAaBHEHUSAM XHMHMYECKHX PEAKIMN W HAXOIUTh KOJIMYECTBO
BEIIeCTBa, 00BEM U MacCy peareHTOB WJIHM MMPOYKTOB PEaKIIuu

12 Biiasienue (3HaHHE OCHOB):

12.1 OCHOBHBIMH METOJaMU HAyYHOTO MO3HaHMs (HAOII0/IeHNe, U3MEPEHHUE,
HKCIIEPUMEHT, MOJICITUPOBAHUE) MPU U3YUCHHUH BEIIECTB U XUMUUYECKUX
SBJICHUI, YMEHHE C(HOPMYITHPOBATH MPOOIEMY U MPEIIOKUTh MyTH €€
pelieHus

12.2 Oe3omacHOi pabOThl € XWMHUYECKHMMH BELIECTBAMM, XHUMHUYECKOU
MOCYI0M U JJA0OpaTOPHBIM 000pYyI0BaHUEM

12.3 npaBuiIamMu 0€30MacHOro OOpaIlleHUs C BEIlIeCTBaMH, UCIOJIb3YEMbIMU B
MOBCETHEBHOM JKM3HM, TPAaBUIAMHU TIOBEJICHUS B IENAX cOepekeHus
30pOBbSl U OKPYJKAIOLIEHM NPUPOAHOM Cpelbl; IIOHMMAaHHWE Bpela
(omacHOCTH) BO3ACHCTBUS HA JKUBBIE OPTaHU3MBI OMpPENCTEHHBIX
BEIIECTB, CIMOCOOOB YMEHBIIEHUS M TMPEAOTBpAIlIEHUS UX BPEIHOTO
BO3JICUCTBUS

13 Hannume mnpakTuyecknxX HABHIKOB TUIAHUPOBAHMSI U OCYIIECTBICHUS

cleayromux XuMHICCKHUX SKCIICPUMCHTOB!




13.1

HN3Y4YCHHUC N OIMMCAHUC (1)I/ISI/I‘{€CKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHEC C
(1)I/IBI/I‘{CCKI/IMI/I N XUMHUYCCKUMHU SABJICHUAMU, OIBITHI, HJIJIIOCTPHUPYIOIINUC
IMPU3HAKH ITPOTCKAHMWA XUMHYCCKHUX peaKuHﬁ

13.2

U3y4YeHHEe Croco00B pa3IesieHus] CMeceil

13.3

MOJy4YEHUE KUCTIOPOIA U U3YUYEHHUE €r0 CBOWCTB; MOJyYEHHE BOJAOPOJA U
M3yYECHUE €r0 CBOMCTB; MOJYYEHHE YIJIEKHCIOTO Ta3a U U3YUYECHHUE €r0
CBOMCTB; MOJIY4CHHE aMMHUAKA U U3YYEHHE €r0 CBONCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C  OIPEACIEHHOM MAacCOBOM  JI0JIEH
pacTBOPEHHOTO BELIECTBA

13.5

MIPUMEHEHHUE WHIUKATOPOB (JJakMyca, MeTUIopanxa 1 (heHodTarenHa)
JUTSL OTIPEJICJICHHUS XapaKTepa Cpeibl B paCTBOPAX KUCIOT M MIEIOYeH

13.6

HCCICAOBAHUC MW  OIIMCAHHC CBOMCTB HCOPTraHUYCCKHUX BCHICCTB
Pa3JIMYHBIX KJIACCOB; N3YUCHHUC B3aI/IMOI[CI\/'ICTBI/ISI KHCJIOT ¢ MCTaJlJlIaMU,
OKCHJaMu MECTAJIJIOB, PaCTBOPUMBIMHU n HCPACTBOPUMBIMHU
OCHOBAaHHAMH, COJIIMH, TIIOJYYCHHC HCPACTBOPHUMBIX OCHOBaHHﬁ;
BBITCCHCHHC OJHOTO MCTAJJIa IPYTUM U3 paCcTBOpa COJIM; UCCICAOBAHHNC
aM(bOTepHBIX CBOMCTB IT'MAPOKCHUIO0B aJIIOMHMHHMA W [TMHKA

13.7

PCHICHUC JSKCIICPUMCHTAJIBHBIX 3ala4 II0 TCMaM: «OCHOBHBIC KJIACCBI
HCOPraHNYCCKHUX COGI[PIHGHHﬁ»; «3JI€KTpOJII/ITI/I“I€CKa}I AUcCconanusy,
«BaxkHelnine HeMeTallIbl U UX COCAUHCHUAY, «BaxHeie MeTaibl 1
X COCOAMHCHUA»

13.8

XUMHUYECKUE IKCIIEPUMEHTHI, WJUTFOCTPUPYIONTUE MPU3HAKU MMPOTEKAHUS
peakiuii HOHHOTO OOMEHa; KAYeCTBEHHBIEC PEAKIIMHU Ha TPUCYTCTBYIOIIHE
B BOJHBIX pAacTBOpax HWOHBI XJIOpHI-, OpOMHUA-, MOIUI-, CyIbdart-,
dbocdar-, xapboHaAT-, CHUIUKAT-aHUOHBI, THUJIPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUS, MarHus, KaJbIus, allOMHHUS, Kene3a (2+) u xenesza (3+),
Meau (2+), uuHKa

14

YmMenue:
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MPEACTaBIATh PE3yJbTaThl dJKCIEepuMeHTa B  (opMmMe BBIBOJOB,
JIOKA3aTelbCTB, TpadUKOB W TaOJHI] M BBISBIATH DMIIUPUUECKHE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBS3M MEXAY PEaJbHO HAOJI0IaeMbIMH XUMHYECKHUMHU
SBJIICHUSIMU U TIPOLIECCAMM, TPOUCXOAAIIMMHA B MAaKpO- U MUKPOMHUDE,
OOBSACHATHh IPUUYMHBI MHOTO00Opa3usi BEUIECTB

Hepequb IJleMEeHmoe6 COO@pOfC‘aHH}Z, npoeepAaemoblx Ha OCHO6HOM eocy()apcmeeHHOM

IK3AMEHE NO XuUMuu

Kon [IpoBepsieMblii JIEMEHT COJIEPKAHUS
1 [IepBoHaYaJIbHBIE XUMUYECKUE TIOHSITHS
1.1 YucTteie BeniecTBa U cmecu. CiocoObl pa3ieneHus cMecei
1.2 ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKUE 3JeMeHTbl. CHMBOJBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BEIIECTBA.
1.3 Xumuueckas Qopmyna. BajgeHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

CrerneHpb OKHUCIICHUS




1.4

3aKOH TOCTOSIHCTBA COCTaBa BCIIICCTB. OTtHOocuTEeNnbHAss aTOMHAs Macca.
OTHOCUTEIbHAS MOJICKYJISIpHAasA Macca. MaccoBas A0 XHUMHYECCKOI'O
QJICMCHTA B COCANHCHHNHN

1.5

KonuuectBo BemectBa. Monb. Monsipaas macca. Mouisipablid 00BEM Ta30B.
B3anMocCBsI3b KOJTMYECTBA, MACCHI U YUCIIA CTPYKTYPHBIX €MHUIL BEIIECTBA

1.6

OU3NYECKNE U XUMHUYECKHE SIBJICHHUSI. XUMHUYECKasl PEaKUs U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MACChl BENIECTB. XUMUYECKHE YPABHEHUS

[Teproanueckuii 3akoH U lleproauueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
JN. Menneneea. CTpoeHHE aTOMOB

2.1

[lepnognuecknil 3akoH. Ileproanueckass cUCTEMa XHUMHUYECKHX 3JIEMEHTOB
H.1. Menneneea. Ilepuoasl u rpymmnbl. QU3NYECKUAN CMBICI MOPSAIKOBOTO
HOMEpa, HOMEPOB NIEPUO/IA U TPYMIIBI DJIEMEHTA

2.2

Crpoenne aromoB. CocTaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHUE
AJIIEKTPOHHBIX 000JI0YEK AaTOMOB MepBbIX 20 XMMHYECKHMX 3JIEMEHTOB
[Tepnonnueckoii cucremsl .M. MeHnneneena

2.3

3aKOHOMEPHOCTH B WU3MEHEHUH CBOMCTB XUMHUYECKHX 3JIEMEHTOB MEPBBIX
TPEX MIEPUO/JIOB, KaJus, KaJIbIUS (pamuyca aTOMOB,
AIEKTPOOTPUIIATEILHOCTH, METANTHYECKUX U HEMETAUIMYECKUX CBOWCTB) U
MX COCIMHEHHI B COOTBETCTBUHU C MIOJIOKEHUEM 3JIEMEHTOB B [lepunoaunueckon
CHUCTEME U CTPOCHUEM UX aTOMOB

CtpoeHue BenecTna

3.1

Xumuyeckass cBsi3b. KoBajeHTHass (MOJsipHAs U HEMOJISIpHAs) CBA3b.
DJIeKTPOOTPUIIATEILHOCTh ~ XMMUYECKUX  JJIEMEHTOB. OHHas  CBS3b.
MeTtamanyeckast CBA3b

3.2

Tumel KpPUCTAUIMYECKUX PEIIETOK (aTOMHAas, HWOHHAs, METa/uIMuecKas),
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIETKN U BUAA
XUMHYECKOU CBSI3U

Baxknenmme npeactaBuTeNIM HEOPTaHUYECKUX BemlecTB. Hemeraiuibl u ux
coeanHeHnsa. MeTajuibl 1 UX COeIUHEHUSA

4.1

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX COEAMHEHUN: OKCHUIOB
(coneoOpasyroiue: OCHOBHBIE, KHUCIIOTHBIE, amdoTepHbIe) u
HecoJeo0pa3yolre; OCHOBaHMN (IIEN0YM M HEPacTBOPUMEBIE OCHOBAHUS);
KACTOT (KUCTIOpOJCOepKale M OECKHCIOPOAHbIE, OIHOOCHOBHBIE W
MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KUCIIBIX)

4.2

OU3UYECKUE W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB-HEMETAILIOB:
BOJIOPOJIa, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, hocdopa, yriaepoia, KpeMHUS

4.3

Pu3nyecKne U XUMUYECKHUE CBOMCTBA MPOCTHIX BELIECTB-METAIUIOB: JIUTHUS,
HATpUs, Kallisl, MarHus 1 KaJblKsl, aTFOMUHUS, Keje3a. DIEKTPOXUMUYECKUN
PSAI HAIPSKEHUM METAJUIOB

4.4

DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPOJHBIX COCIMHEHU N HEMETAIIJIOB:
XJIOPOBOJIOPOJIA, CEPOBOJIOPOJIA, AMMHUAKA

4.5

duznyeckre U XMMHUYECKUE CBOMCTBA OKCUAOB HeMmeTauios: cepol (IV, VI),
azota(ll, IV, V), docdhopa(Ill, V), yraepoma(ll, IV), xkpemuusa(IV).
[TomyyeHne OKCHI0B HEMETAJIOB

4.6

Xumnueckue cBorictea okcuaoB: metaisioB IA-IIA rpynn, uunka, meau(Il) u
skenesza(Il, I1T). ITomydyeHne OKCHIOB METAIIJIOB




4.7

XUMHUYECKHE CBOMCTBA OCHOBAHUM U aM(pOTEPHBIX TUJIPOKCUAOB (Ha IpUMeEpe
TUAPOKCUIIOB alIFOMHMHMS, Kene3a, LuHKa). llomydyeHwe ocCHOBaHUN U
aM(pOTEPHBIX THIPOKCHIOB

4.8

OO01ue XMMUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOOPOIHOM, CEPOBOIOPOAHOM,
CEpHHCTOM, CEpHOM, a30THOU, ochOpHOH, KPEMHHUEBOMU, YyroibHOH. OcoObIe
XUMHYECKUE CBOMCTBA KOHLUEHTPUPOBAHHOM CEPHOM M A30THOM KHCIOT.
[TosmyyeHne KuciIoT

4.9

OO0mme XuMHUYECKHE CBOMCTBA cpeaHux coneit. [Tomyuenue conei

4.10

HonyquHe, CO6I/IpaHI/I€, paciio3HaBaHUEC BOAOPOAd, KHUCIIOPOOdd, aMMHAKA,
YITICKHUCIIOTO I'a3a B J1a60paT0me
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HonyquHe aMMHUakKa, CGpHOﬁ 1 a30THOM KHUCJIOT B IMPOMBIIIJIICHHOCTH. O6HII/IG
CITOCOOBI MOJYUCHUS MCTAJLJIOB

4.12

I'eneTnueckas CBS3b MCXKIY KlIaCCaMM HCOPIraHM4YCCKUX CoeI[I/IHCHI/Iﬁ

XUMHUYECKHUE PEAKIINHU

5.1

Knaccudukanus XuMUYeCKUX peakifil M0 pa3InyHbIM IPU3HAKAM: 10 YUCITY
Y COCTaBy YYacCTBYIOLIMX B PEAKIMHU BELIECTB, MO TEIUIOBOMY 3 (DEKTy, 1Mo
VU3MEHEHUIO CTEIICHEN OKUCIICHUs XUMUYECKUX YIIEMEHTOB

5.2

TeroBoi 3PpdekT XUMHUECKOW peakIuu, TEPMOXUMUYECKUE YPABHEHMS.
DK30- ¥ SHAOTEPMHUYECKHUE peaKnU. TepMOXUMUYECKUE YPABHEHUSI

5.3

OKHCINTENPHO-BOCCTAHOBUTEIIBHBIE peaKkuuu. Oxucnurenu u
BOCCTaHOBUTENM. [Iponeccsl OKHCIIEHUST U BOCCTAHOBIICHHS. JIEKTPOHHBIN
0aJlaHC OKHMCIUTEIBHO-BOCCTAHOBUTEIBLHON pEaKIuu

5.4

Teopus  SJIEKTPONUTHYECKOM  aucconuanuv.  KaTuoHbI,  aHUOHBL.
DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI. CHUIIbHBIE U cJ1a0ble IeKTPOJIUThl. CTEeTeHb
JVCCOLUHALIHI

5.5

Peakiiuu nonHoro oo6MeHa. Y cja0BHs IPOTEKAHUS PeaKIuii HOHHOTO OOMEHa,
IIOJIHBIE ¥ COKPAIIEHHBIE HOHHBIC YPABHEHHUSI pEaKIUU

XUMHS M OKpYKarowas cpeaa

6.1

BemecTtBa 1 marepuanbl B MOBCEAHEBHOW XU3HM YEJOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX PEaKIuil B jJadopaTopuu U OBITY.
[TepBasg moMoIIb TPU XMMUYECKUX 0KOTaX U OTPABIICHUSAX

6.2

XHUMHUECKOE 3arpsi3HEHHE OKpYyXKarolled cpelabl (KUCIOTHBIE TOXKAM,
3arpsi3HEHHE MOYBBI, BO3yXa U BOJOEMOB), CIIOCOOBI €ro MpeAoTBpaLIECHUs
[IpenenbHas gomyctumas koHueHtpanus BemectB (IIJK). Ponp xumun B
pEIICHUHN DKOJOTUYECKUX TMpoOsieM. YCWICHHE TapHUKOBOTO 3(Pdekra,
pa3pylIeHHe 030HOBOI'O CJIOs

6.3

[Tpumenenue cepsl, a3ota, pocdopa, yriaepoaa, KpeMHUS U KX COCTUHEHUI B
OBITY, MEIULIMHE, POMBIIIEHHOCTH U CEIbCKOM Xo3siicTBe. [Ipumenenue
METaJUIOB U CIUIaBOB (CTajb, YYTYH, NIOPATIOMHHHMI, OpoH3a) B OBITY U
MPOMBIIIEHHOCTH UX coeauHeHnil. [loHATHE O KOppO3uUM METaIOB,
OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT KOPPO3UHU

6.4

[IpupoaHble MCTOUYHUKHU YIIIEBOJAOPOAOB (Yroyib, IPUPOAHBIA Ta3, HEPTH),
IPOJIYKThI MX NepepadoTKu (OEH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbHBIC MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, allEeTWIICH, 3TAaHOJ, TJIUIEPHUH, YKCyCHas
kucnora). IloHdarre o OMOJOrMYeCKH BaXKHBIX BEIIECTBAX: JKHpax, Oeakax,




YIJIEBOJIAX - U UX POJIM B KHU3HU YEJIOBEKa
7 Pacuérsr:
7.1 110 opMyJIaM XUMHUYECKHUX COCTMHCHHM
7.2 Macchl (MacCOBOI) 10JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYCCKHM yYPaBHECHUSIM

Yuebno-wemoouueckoe obecneuenue oopazosamenbHo20 npoyecca
1. Tabpuensun O.C., OctpoymoB WN.I'., CnankoB C.A. «Xumus: 8-i kinacc: 6a30BbIii
YPOBCHB: YUCOHHK.

2. I'abpuensan O.C., OctpoymoB WU.I'., CnaakoB C.A. «Xumus: 9-i1 knacc: 6a30BbIN
YPOBEHB: YUCOHUK.



