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Toscnumenvnas 3anucka

[Iporpamma 1Mo XMMUU Ha YpOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMsl COCTaBJEHA Ha
OCHOBE TpeOOBaHUI K pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON MpOrpaMMbl
OCHOBHOTO 00111ero o6pa3oBanus, npejacrabieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE
denepanbHOl paboueld pOrpaMMbl BOCITUTAHUS M ¢ YUYETOM KOHIICTIIIMM TMPEIO aBaHUs
ydueOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoi
denepanum.

[Iporpamma mo xuMuu MaéT MPEACTaBICHUE O IETAX, OOIIEH cTpaTernu oOydeHUS,
BOCIIUTAHUS U PA3BUTHUSI 0OYyUAIOIIMXCS CPEICTBAMU YU€OHOIO MPEeaMeTa, yCTaHABIUBAET
00s13aTeNIbHOE MPEIMETHOE COAEpKaHUE, MNPEeAyCMATPUBAET pPACHPEACICHUE €ro IO
KJIaccaM M CTPYKTYPUPOBAHHUE IO pa3zesiaM U TeMaM MPOrpaMMbl 10 XUMUH, ONPEeseT
KOJIMYECTBEHHbIE M KA4YE€CTBEHHBIE XAPAKTEPUCTUKHU COJACPKAHUSA, PEKOMEHIYEMYIO
MOCJIEI0BATEIBHOCTh U3YUEHUSI XUMUU C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3E€H, JIOTUKM Yy4eOHOro Tpoliecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydaronimxcs,
ompeeNsieT BO3MOXKHOCTH TpeAMeTa g pealu3aiuu TpeOoBaHMM K pe3yJibTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTEIbHONW MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl, a Takke TpeOOBaHMM K pe3yjibTaTaM OOy4YeHHs] XMMHHM HAa YPOBHE Iiejieh
M3yYEHHS TIpeAMETa M OCHOBHBIX BHUJOB Y4e€OHO-TO3HABATEIBLHON JESTEIbHOCTH
00yUaromerocs no OCBOEHUIO y4eOHOT'O COJIEPKAHUS.

3HaHUE XUMUU CIIYKUT OCHOBOM 151 POPMHUPOBAHUST MUPOBO33PEHUS 00yHarOIIErocs,
€ro TMpEeJCTaBJICHUNH O MaTepuajbHOM €IUHCTBE MHUPA, BAXHYIO pOJIb HUIPAIOT
dbopMupyembie XUMUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX YHEPTUHU U 00 IBOITIOLIUU
BEIIIECTB B MPUPOJE, O MYTSIX PEIHICHUs TJI00ATbHBIX MPOOJIEM YCTONYMBOIO pPa3BUTHS
YEeJI0BEYECTBA - CHIPHEBOM, DHEPIETUUECKOM, MUIIEBOM M IKOJOTMYECKONM O€30MacHOCTH,
po0JieM 37paBOOXpaHEHUS.

N3yuyenne xumunu:

CIIOCOOCTBYET peaM3aiiii BO3MOXKHOCTEH JJIi CaMOpa3BUTUA W (POPMUPOBAHUS
KyJIbTYPBI IUMYHOCTHU, €€ 00IIeH 1 PYyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHME MBIINIJICHUS U TBOPYECKUX CHOCOOHOCTEM
oOyyJaronmxcs, HaBBIKOB UX  CaMOCTOATENbHOM  y4eOHOM  JesSTeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M UCCJIEIOBATEILCKUX YMEHUN, HEOOXOIUMBIX KaK B MOBCEIHEBHOM
KU3HU, TaK U B Ipo(PecCuoHanbHON AESTEIbHOCTH;

3HAKOMHT CO CNEIU(UKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI IE€JIOCTHOTO
B3IJIA/Ia HA E€IMHCTBO NPUPOJBI U YENOBEKA, SBIISIETCS OTBETCTBEHHBIM JTallioM B
dbopMUPOBAHNUU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH O0YYarOIITUXCS;

CIocOoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTI'O OTHOIICHMSI K €CTECTBEHHO-HAYYHBIM
3HaHUAM, K TPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B JKOJIOTHYECKOE OOpa3oBaHHUE
00yJaronmxcs.

JlanHbie HampaBlieHWs B OOyYE€HHWHM XUMHUU OOECIEUUBAIOTCS  CHEIU(pUKON
coliepKaHusl y4eOHOTO TpenMeTa, KOTOPBIN SBISETCS TMEJaroru4ecky aganTHPOBAHHBIM
oTpakeHneM 0a30BOI HAYKU XUMHH Ha ONIPEICTIEHHOM dTare €€ pa3BUTHSI.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIIET0 00pa30BaHUsI OPUEHTUPOBAH HA OCBOCHUE
0OyYaroNMMHUCsl CUCTEMbl TIEPBOHAYAIBHBIX MOHATHA XWMHH, OCHOB HEOPTaHWYECKOUH
XUMUU U HEKOTOPBIX OTJICJbHBIX 3HAYUMBIX TTOHSATUA OPTraHUYECKON XUMHUH.

CtpykTypa cojepkaHus NporpaMMbl [0 XUMHH Cc(QOopMHpOBaHa Ha OCHOBE
CUCTEMHOTO0 Noxo0/1a K €€ uzydyeHuto. CoaepkaHue CKIabIBaeTCs U3 CUCTEMBI MOHATUIA O



XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI OHATHI 0 XUMU4ecKoi peakiuu. O6e 3tu
CUCTEMBI CTPYKTYPHO OPTaHM30BAHbI 110 MPUHIUITY TOCIEN0BATENBHOTO PA3BUTHS 3HAHUIN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN 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, Pa3BUBAIOTCS IOCJICAOBATEIHLHO OT OJHOTO YPOBHS K JIPYTOMY,
BBITIOJTHSIST QYHKIIMH OOBSICHEHHSI U IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS K BO3MOYKHOCTEH
MPAKTAYECKOTO0 MPUMEHEHUS U TTOTyUYEHUS N3y4aeMbIX BEIIECTB.

OcBoeHne mMporpaMMbl MO0 XUMHH CITOCOOCTBYET (POPMHUPOBAHUIO TPEACTABICHUS O
XAMHUYECKOW COCTABIIAIONIEH HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOW IPUPO/IBL,
LICHHOCTHOI'O0 OTHOILICHUS K HAyYHOMY 3HAHUIO U METOJaM II03HaHUs B Hayke. M3yueHue
XUMUU MPOUCXOUT C MPUBJICUCHUEM 3HAHUN U3 paHee W3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxatromnii Mmup», «brosorus. 5-7 kinacce» u «dusnka. 7 Kiaacey.

[1pu u3yueHur XuMUU MPOUCXOUT (POPMUPOBAHUE 3HAHUI OCHOB XMMUYECKOIN HayKU
Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, PAKTUYECKOM ACSATEIBHOCTH YETIOBEKA U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOH KyJbTYphl. 3ajlaya y4eOHOro mpeIMeTa COCTOUT B
bopMUPOBAHUU CUCTEMBI XUMUYECKUX 3HAHUN - BAXKHEHIINX (PaKTOB, MOHITUH, 3aKOHOB U
TEOPETUUYECKUX TMOJOKEHUHN, JOCTYMHBIX OOOOIIEHUN MHPOBO33PEHUYECKOr0 XapakTepa,
sI3bIKa HAyKW, B MPUOOILEHUN K HAYYHBIM METOJIaM MO3HAHUS MPU U3YUYCHUH BEILECTB U
XUMUYECKUX peakiuii, B (OPMUPOBAHUM U PA3BUTUU IMO3HABATEIBHBIX YMEHUN U HX
MPUMEHEHUU B Yy4eOHO-TIO3HABATEIBHON M Y4e€OHO-UCCIEIO0BATEIbCKON JEATeIIbHOCTH,
OCBOEHHUH MPaBWI 0€30MaCHOTO 0OpaIlleHHsI C BEIIECTBAMHU B MOBCEAHEBHOM KU3HHU.

[Ipu n3ydeHnn XMMHUKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus BAXKHOE 3HAUCHUE
nprOOpeNH TaKue 1eln, Kak:

dbopMHpOBaHKE UHTEIUIEKTYAIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHUIO,
COTPYJAHHYECTBY, CAMOCTOSITEIIBHOMY TIPUHSTUIO PELICHUHN, CTOCOOHOM afanTHUpOBaThCS K
OBICTPO MEHSIFOIITUMCS YCIIOBUSIM >KU3HU;

HAIPaBJICHHOCTh OOyYEHHUS Ha CUCTEMATHYECKOE MPHOOIIEHUE O0ydYarommxcs K
CaMOCTOSITEJIbHOW  TMO3HABATEIBbHOW AEATEIBHOCTHA, HAYYHBIM METOJaM I[IO3HAHHS,
bopMUPYIOITUM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

obecrieyeHue yCJIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETCHUIO OOYYarOIUMUCS OMBITA
pa3HOOOpa3HOM JEATENIbHOCTH, TI0O3HAHUS W CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB
(KITIOUEBBIX KOMITETEHIMI), UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE ISl PA3IMUHBIX BUIOB
NEATEIbHOCTH;

dbopmupoBaHue 001IeH (HYyHKIIMOHAIHHOM M €CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH, B
TOM YHCIIE YMEHUN OOBACHSITH M OLICHUBATH SIBJICHUS OKPYKAIOIIETO MUPA, UCIIOIB3YS
3HAHMS U OTIBIT, MOJTYYEHHBIC TTPU U3YUYEHUU XUMUH, IPUMEHSTh UX MPU PEIICHUU MPoOIeM
B IIOBCETHEBHOW KU3HU U TPYIOBOU AEATEIHHOCTH;

dbopmupoBaHre y OOyYarOMMXCS TYMAaHHCTHUYECKHX OTHOIICHUH, MOHUMAHUS
[IEHHOCTH XUMHUYECKUX 3HAHWM IS BBIPAOOTKM HSKOJOTUYECKH IIEIeCO00pa3HOTro
MOBEJICHUSI B OBITY M TPYJOBOU JEATEIHLHOCTH B IIEJISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKpY’KaroUIEW IPUPOJHOUN CPELBIL;



pa3BUTHE MOTHBAIlMM K OOYUYEHHMIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO |
CaMOBOCITMTAaHUIO Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTHU K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHIIIEI0 00yUeHHUS.

OOGriee ymrciio yacoB I U3yueHust XuMuu - 136 gacoB: B 8 kitacce - 68 yacos (2 yaca
B HEJeN0), B 9 kiacce - 68 yacoB (2 yaca B HEJICIIIO).

Cooeporcanue yuebHo20 npedmema

Conepxanue 00ydeHus B 8 Kiacce.

llepsonauanvhbie Xumuyeckue noOHAMuUS.

[Ipenmer xumuun. Posib XuMHM B )KU3HU YEIIOBEKA. XMMHSI B CUCTEME HayK. Tena u
BellecTBa. OU3NUECKUE CBOKMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BelecTB. [loHsTHE 0
METO/IaX MO3HaHUs B XuMUU. YncThle BemnecTBa U cMecu. CriocoObl pa3iesieHus CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTeie U ClIOXKHBIE BeleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BalleHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BenlecTB. OTHocuTenbHas aromHass wacca. (OTHOCUTENbHAs
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMUYECKOT0 2JIEMEHTAa B COSIUHECHUH.

KonnuectBo BemectBa. Mouib. MonsipHas Mmacca. B3auMOCBSI3b KOJIMUECTBA, MACCHI U
YyuCJa CTPYKTYPHBIX €AUHUIL BellecTBa. Pacuérel mo oopMysiaM XUMHUUECKUX COCTMHEHUH.

OU3NYECKUE U XUMUYECKUE SIBJICHUA. XUMUYECKasd peakiusa U €€ MpU3HAKUA. 3aKOH
COXpPAaHEHHUS MacChl BEHIECTB. XHUMHUYECKHE ypaBHeHus. Kiaccuduxanus XUMHUUECKUX
peakiuii (CoeAMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuu skcnepumenm: 3HAKOMCTBO C XUMUYECKOH MOCY A0, MpaBUIaMH PaOOTHI
B jabopaTopuu U npuéMaMu oOpaleHus ¢ Ja0opaTOpHbIM 000PYI0BaHUEM, U3YUCHUE U
onucaHue (PU3NYECKUX CBOMCTB OOpa3IOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TIIaBlieHUE BOCKA, TasHHE JIbJla, paCTUpPAHUE caxapa B CTYNKE, KUMIEHUE U
KOHJICHCAIUsI BOJB) M1 XUMHUUYECKHUX (TOPEHHE CBEYH, MPOKATMBAHUE METHOU MPOBOJIOKH,
B3aMMOJICUCTBHE MeJla C KHUCIOTOW) SBJICHWM, HAOMIOJICHWE W OIMCAaHWE TPU3HAKOB
OPOTEKaHUSI XUMHUYECKUX peakiui (pa3joKeHHe caxapa, B3aMMOJICHCTBHE CEPHOU
KUCJIOTBl C XJopuzoM Oapus, paznoxenue ruapokcuna meau (II) mpu HarpeBaHuw,
B3aUMOJICHCTBHE KeJie3a ¢ pacTBOopoM coiu meau (M), uzyueHue crnocoOOB pasniesieHus
cMecel (¢ ToOMOIIbIO MarHuta, (UIBTPOBAHME, BbIIApUBAHUE, JAUCTUIUIALIMS,
xpomatorpadusi), MPOBEJCHUE OYUCTKU IMOBApPEHHOW COJM, HAONIOJEHHWE U OIMHCAHUE
Pe3yJIbTaTOB MPOBEICHUS OIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MaCChl, CO3JJaHUe
MOJeNel MOJIEKYJT (IIapOCTEPIKHEBBIX).

Baorcnetiwue npedcmageumenu Heopeanuyeckux eeujecms.

Bo3nyx - cmech razo. CoctaB Bo3ayxa. Kuciopos - 3JieMEHT U MPOCTOE BEUIECTBO.
Haxoxnenue kucinopojma B mpupone, (Ppu3nyeckue W XUMHUYECKHE CBOMCTBA (peakiuu
ropenus). Oxkcunapl. [lpumenenue kucmopoga. CrmocoObl TONyYeHHUS KHCIOpOoJa B
nabopaTopud ®W TPOMBINIUIEHHOCTH. KpyroBopoTr xkucimopoga B mnpupome. O30H -
aJUTOTpOITHAS MOAUUKAIINS KACIOPOaa.

TernoBo#t 3pheKT XUMUYECKON peakIui, TEPMOXUMHUUYECKHE YpaBHEHUS, DK30- U
SHJOTEPMUYECKHUE peakiuu. TOIIMBO: Yyroib U METaH. 3arps3HeHuEe BO3/yXa, YCUIICHUE
NapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CJIOS.



Bonmopon - asnmemeHT u mpoctoe BemiecTBO. HaxoxkIeHune Bomopona B HNPHPOJE,
du3nueckue U XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CrocoObl monydyeHus. Kucnorel u
COJIH.

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

dusnyeckrue CBOMCTBA BOAbI. Boma kak pactBoputenb. PactBopel. Haceimennsie n
HEHACBIIICHHBIE PacTBOPHI. PacTBOpUMOCTh BeliecTB B Bojae. MaccoBasi 40JIsI BELIECTBA B
pactBope. XUMUYECKHUE CBOMCTBA BOJIbl. OcHOBaHUsA. PoJib pacCTBOPOB B IPUPO/IE U B )KU3HU
yenoBeka. KpyroBopot Bojibl B ipupoie. 3arpsi3HeHre NpUupoaHbIX BoJ. OXpaHa U OUUCTKA
MPUPOJHBIX BOJI.

Knaccudukanus neoprannyeckux coenunenuit. Oxcunpl. Knaccudukanus okCHmoB:
cojieoOpa3yomue (OCHOBHBIE, KHCIOTHbIE, amQpOTepHbIE) U HECOJIe0OpasyIolIHe.
Homenknarypa oxkcupgoB. dusznyeckue U XMMHYECKHE CBOMCTBA OKCUAOB. [lomyuenue
OKCH/JIOB.

OcnoBanus. Knaccudukainus ocHOBaHWM: IMIETOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenknarypa ocHoBaHui. PU3NYECKME U XUMUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHue
OCHOBAHUMU.

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

Comu. HomeHknaTypa conen.

du3nUeCcKrue U XUMUYECKHE CBOMCTBA cosiel. [lomyuenune coneil.

I'eneTnueckas CBsI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuul sxcnepumenm: Ka4€CTBEHHOE OIPEACIICHUE COJCPKAHUS KUCIOPOJIa B
BO3/AyXe, NOJyYyeHHEe, cOoOupaHue, pacro3HaBaHWE U H3YUYECHHE CBONCTB KHUCIOPOJA,
HaOJIOJICHUE B3aUMOJICUCTBUS BEILECTB C KHCJIOPOJAOM W YCIOBHUS BO3HHUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HAKOMJICHHE ¢ 00pa3laMyd OKCHJIOB M OINHUCAHUE UX
CBOWMCTB, TOJIy4YeHHE, COOUpaHHe, pacro3HaBaHWE M W3YyUYCHHE CBOWCTB BOJOPOJA
(ropenue), B3aummoeicTBrue Bogopoaa ¢ okcuaoM meau (II) (Bo3MOXXHO MCIONIB30BaHHUE
BUJIEOMATEPUAIIOB), HAOIIOIeHHE 00pa3IOB BEIIECTB KOJTUYECTBOM | MOJIb, UCCIIEIOBAHNE
O0COOEHHOCTEW pPACTBOPEHHUS BEHIECTB C Pa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBIICHUE
PACTBOPOB C ONPEAECTEHHON MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA, B3AUMOJICUCTBUE
BOJIbI C METAJUIAMH (HATPUEM U KaJbI[MEM) (BOZMOMXHO UCIOJIb30BAaHUE BUACOMATEPUATIOB),
ucclieloBaHre 00pasIloB HEOPTaHMYECKUX BEIIECTB Pa3JIMUHBIX KJIACCOB, HAOJIOJCHUE
W3MEHEHUSI OKPACKM HWHIMKATOPOB B PAacTBOpPAX KHUCJIOT W IIEJIOYEH, H3YUYCHHUE
B3auMoercTBust okcuaa meau (1) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C METalaMH,
peakiMii HEWTpaau3aluuM, MOJy4EeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHUE OJHOTO
MeTaJUla APYTUM W3 PacTBOpa COJIM, PEUICHHE SKCIECPUMEHTAIBHBIX 3a/ad MO TEME
«BaxxHenme Kiaccbl HEOPraHUYECKUX COCTUHEHUIY.

Ilepuoouueckuii 3axon u Ilepuoouueckas cucmema xumuyeckux snemenmos JI.U.
Memnoeneesa. Cmpoenue amomoe. Xumuueckasn CB413b. OkucnumensHo-
80CCMAaHOBUMENIbHbIE PEAKYUU.

[lepBbie MOMBITKU KIacCU(PUKAIMA XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIECJIOYHO3EMEIbHBIE METAJIbI, TaJOT€Hbl, THEPTHBIC
rasbl). DJIIEMEHTHI, KOTOPbIE 00pa3yroT aM(OTEPHBIE OKCUIBI U TUAPOKCHU/IBI.

ITepuonnueckuit 3axkoH. Ilepumoauyeckas cucrema XUMUYECKUX diemeHToB JI.M.
MenneneeBa. KopoTkonepuoanas u gyimuHHonepuroHas Gpopmel [leprogudyeckoit CUCTEMBI



xumuueckux sneMeHToB .M. Menneneesa. Ilepuonsl u rpynmnbl. OU3UYECKUNA CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAa U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CoctraB artoMHbIX saep. M3orombl. OnekTtpoHbl. CTpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMHUYECKUX 3JeMeHTOB [lepmonnueckoi
cuctemsl /.. MenneneeBa. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA TI0 €0 MOJIOAKEHUIO
B [lepnonnueckon cucreme /[.M1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHUS  paguyca aTOMOB  XMMHYECKUX  DIIEMEHTOB,
METaJUIMYECKMX W HEMETAUIMYECKUX CBOWMCTB IO TpynmnaM M IepuojiaM. 3HauyeHue
Ilepnogmyeckoro 3akoHa u llepmoandeckod CHUCTEMBI XMMHYECKHUX JJIEMEHTOB JUIS
pa3BuUTHA HayKd U npakTuku. J[.M. MeHeneeB - yd4€HbIN U TPaXKJaHUH.

Xumuueckasi  cBs3b.  KoBajeHTHas  (mojsipHass W HEMOJSIpHAsi)  CBSI3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBA3b.

Crenenp okucneHusi. OKHCINUTEIBHO-BOCCTAHOBUTENbHBIE peakiuu. [Iponecchbl
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKHUCIIUTENIN U BOCCTAHOBUTEIU.

Xumuueckuil 3xcnepumenm: W3y4eHrue oOpas3IloB BEIECTB METAIJIOB U HEMETAJIJIOB,
B3aUMOJICMCTBUE THAPOKCHAA LMHKA C PACTBOPAMHM KHCIOT M WIEJIOYEH, MPOBEICHUE
ONBITOB, WUIFOCTPUPYIOIIUX IPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX pPEAKIIUU
(ropenue, peakiu pas3ioKeHUs], COSTUHEHU).

MexnpeaMeTHbIE CBS3H.

Peasmzannst MeXNpeaMETHBIX CBSI3€M NPU  HM3YYEHHMM XUMUM B 8§ KJacce
OCYLIECTBJISIETCS Yepe3 UCIOJIb30BaAHUE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX IMOHATUMN, TaK U
MOHSTUH, SIBJISIOIIMUXCS CUCTEMHBIMU ISl OTACJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4YHbIH (pakT, TMIIOTE3a, TEOpPHUsl, 3aKOH,
aHaJu3, CHUHTE3, KilacCU(PUKAIMs, TEPUOJUYHOCTh, HAOMIOACHHUE, HKCIEPHUMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@duznka: Marepusi, aTOM, B3JEKTPOH, INPOTOH, HEWTPOH, WOH, HYKJIHJ, W30TOIBI,
PaZloaKTUBHOCTb, MOJIEKYJIA, FIEKTPUUYECKUI 3aps]], BEUIECTBO, TENO, 00BEM, arperaTHoe
COCTOSHME BEIIECTBa, Ta3, (U3NYECKUE BEJIWYUHBI, EIUHUIBI H3MEPEHHUs, KOCMOC,
TJIaHETHhI, 3BE31b1, CoHIIC.

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 HM3MEHEHHM CBOMCTB XUMHYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KA, KaJIbLHsI U UX COCAUHEHUN B COOTBETCTBUU C
MIOJIOKEHHUEM 3JIEMEHTOB B lleproanueckor cucteMe u CTPOEHUEM UX aTOMOB.

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



Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIEeCTB. XUMUYECKUE CBOMCTBA
BEILIECTB, OTHOCSAUIMXCS K PaA3JIMUYHBIM KJaccaM HEOPraHUYECKUX COCIUHEHUH,
TE€HETUYECKas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKUX pPEaKIUid MO Pa3IUyHbIM MpU3HAKaM ([0 YUCITY U
COCTaBy Yy4YaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 U3MEHEHHUIO
CTENEHEH OKHCIEHUS XHMHYECKMX D3JIEMEHTOB, II0 OOpaTUMOCTH, [0 YYacTHIO
KaTtajin3aTopa). JK30- U S3HJAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTrie 0 ckopocTH XUMHUYECKOH peakiuu. [ToHsTe 00 00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsITHE O rOMOreHHBIX M reTeporeHHbIX peakuusx. [lonarue o
karanuse. [loHsATHEe O XUMHUYECKOM paBHOBECHMH. DaKTOphI, BIUSIOIIAE HA CKOPOCTH
XUMHUYECKOHN pEaKIMH U MOJO0KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIUH, SJEKTPOHHBIA OalaHC OKHCIUTEIBHO-
BOCCTAHOBHUTEIBHOM peaKkuuu. CocraBienue ypaBHEHUI OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopuss 3IEKTPOIIUTUYECKON JTUCCOLUALMU. OJEKTPOJUTHI W HE3JIEKTPOJIUTHI.
Katnonsl, aHnoHsl. MeXaHN3M AUCCOLMALMY BEUIECTB C PAa3INYHBIMHU BUJIAMHA XUMHUYECKOU
cBs3u. Crenenp aucconuany. CUIbHBIE U C1a0ble 3IEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. Y clloBUSl IPOTEKAaHUS PEAKIMI HOHHOTO 0OMEHA, MOJIHbIE
Y COKpAIlIEHHBIE HOHHBIE ypaBHEHHUs peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUN M COJIEH B
CBETE MPEACTABICHUI 00 3JEKTPOJIUTUYECKON Arccounanny. KauecTBeHHbIE peakuuu Ha
noHbl. [[oHSATHE O TUAPOIN3E COJIEH.

Xumuueckuu sKkcnepumenm: 03HAKOMIIEHUE C MOJIENSIMA KPUCTAJUIMYECKUX PEIIETOK
HEOPraHWYECKUX BEIIECTB - METAIJIOB M HEMETauloB (rpaura M anmasa), CIOKHBIX
BEILECTB (XJIOpUAA HATPHs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKON peakuuu
OT BO3ACHCTBUS pa3au4HbIX (PAKTOPOB, MCCIIEIOBAHUE AJIEKTPONPOBOAHOCTA PACTBOPOB
BEIIECTB, MpOLecca TUCCOLMALUU KUCIIOT, 1EeN04Ye U cojieil (BO3MOXKHO HCIIOIb30BaHHE
BUJICOMATEPHUATIOB), MPOBEIEHUE OIBITOB, WUIIOCTPUPYIOUIMX MPU3HAKA IPOTEKAHUS
peakiuii HOHHOTO oOMeHa (0O0pa3oBaHME OcajKa, BBIJCICHHE Ta3a, oO0pa3oBaHUE BOJBI),
ONBITOB, WUIIOCTPUPYIOIIMX HPUMEPBI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUM
(ropenue, peakuu pa3ioKEeHHsl, COEAUHEHNs), PACTIO3HABAHUE HEOPTAaHUYECKUX BELIECTB
C IOMOIIBIO KaYECTBEHHBIX PEAKLIMI HA MOHBI, PEIIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hememannwvl u ux coeounenus.

OO6mas xapakTepucTuka rajioreHoB. OCOOEHHOCTHU CTPOEHUSI aTOMOB, XapaKTEepHbIE
creneHu okucieHus. CTpoeHre U GU3NUEeCKUe CBOMCTBA MPOCTHIX BEIIECTB - TAJIOI€HOB.
XHUMHYECKHE CBOICTBA HA MPUMeEpPE XJIOpa (B3aMMOCICTBUE ¢ METAJIIaMU, HEMETaJIAMH,
miesnioyamu). XjaopoBoaopon. ConsiHas KUCIOTa, XUMUYECKHME CBOMCTBA, MOJy4YEHHUE,
npuMeHeHue. JlelcTBrue XJiopa U XJIOPOBOJOPOZAa HA OPraHu3M 4YesloBeKa. Baknenine
XJIOPUJIBI U UX HaXO0XJIEHHUE B MPUPO/IE.

Ob6mras xapaktepuctuka d1emMeHToB VIA-rpymmbel. OcCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEPHbIE CTENIEHU OKUCIICHMS.

Crpoenune u (¢u3NYECKUE CBOMICTBA MPOCTHIX BEIIECTB - KHUCIOPOJAa U CEphl.
AnnoTtponHble MOAUGUKALMK KUCIOpPOJa M cepbl. XHUMHUYECKHE CBOWMCTBA CEPBHI.
CepoBogiopoJi, CTpoeHHe, (PU3NYECKHE M XHUMHUYECKHe CcBoilcTBa. OKCHABI Cepbl Kak
MPEJICTaBUTENN KUCIOTHBIX OKcuaoB. CepHast KuCIOTa, (U3NYECKHE M XUMHUYECKUE
cBoicTBa (0OIIME KaK MpPEeICTAaBUTENs KJlacca KHUCIOT M crnenuduyeckue). XuMUYECKUe
peaKkIMH, JeKalllhue B OCHOBE MIPOMBIIINIEHHOTO CITOCO0a MOIyYeHUs] CEpPHON KUCIIOTHI.



[Ipumenenue. Conu cepHOM KHUCIOTHI, KAaYECTBEHHAs peaklus Ha Cyib(paT-hoH.
Haxoxnenue cepol 1 €€ COEAUHEHUN B TPUPOJIE. XUMUUECKOE 3arPsA3HEHUE OKPYKAOLIEH
Cpellbl COCIMHEHUSIMU Cepbl (KUCIOTHBIC IOXKIHW, 3arpsi3HEHHE BO3JyXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAILECHUS.

OO6miast xapaktepuctuka 3aeMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTEePHbIE CTEIICHU OKUCIICHUS.

A30T, pacmpocTpaHeHWe B Tpupone, (GU3MYECKHE W XUMHUYECKHE CBOWCTBA.
KpyroBopot azora B mpupoae. AMMHaK, ero (pu3M4eckrue M XHWMHUYECKHE CBOMWCTBA,
noydeHue W npuMeHenne. Comu aMMOHMS, WX (DU3UYECKHE W XUMHYECKHE CBOWCTBA,
npuMeHeHue. KauecTBeHHast peakiiysi Ha MOHbl aMMOHHUS. A30THAsI KUCJIOTA, €€ MOTyYeHHE,
busznueckne W XUMHUYECKHE CBOMCTBA (OOIIHME Kak MPEICTABUTENs Kiacca KUCIOT U
cnernupuyueckue). Mcnoap30BaHre HUTPATOB U COJICH aMMOHUS B KA4eCTBE MUHEPATbHBIX
ynoopennii. XUMHYECKOe 3arps3HEHUE OKPYKAIOIIeH Ccpelbl COEAMHEHUSIMUA a30Ta
(KUCTIOTHBIE TOXK/IH, 3arPSI3HEHUE BO3/TyXa, TOUBBI U BOJOEMOB).

®ochop, amrorponubie Momudukanuu QGocdopa, GUMUECKHE U XUMUUYECKUE
cBorictBa. Oxcua docdopa (V) u dochopHas kuciaora, Qu3nuecKue U XUMHUUYCCKHUE
cBOlCTBa, onyuenue. McnonpzoBanue pocharoB B kauecTBE MUHEPAIBHBIX YI00pEHUM.

O6mas xapaktepuctuka 31aemMeHToB [VA-rpymnmbel. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTEepPHbIE CTETIEHU OKUCIICHUS.

VYriepoa, aninoTponHbie MOAU(PUKALIMY, pacCIPOCTPAHEHUE B IPUPOIE, PUINYECKUE U
XuMUueckue cBoricta. Ancop6Ouus. Kpyrosopor yrieposaa B mpupojie. OKCuIbl yrieposa,
ux (U3MYECKUE U XUMUYECKHE CBOMCTBA, NEWCTBUE HA KUBBIC OPTaHU3MBbl, TIOJIyYEHUE U
MIPUMEHEHUE. DKOJIOTUYECKHUE MPOOJIeMbI, CBSI3aHHBIE ¢ OKcuIoM yriepoja (IV), runoresa
100aJbHOTO MOTEIJICHUS KJIMMaTa, MapHUKOBBIN 3P (deKT. YToabHas KUCIoTa U €€ COJu,
ux (U3MYECKHEe U XUMUYECKHE CBOMCTBa, MOJyuyeHHEe U TpuMeHeHue. KauecTBeHHas
peakiuusi Ha KapOoHaT-uoHbL. Mcmonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE,
POMBIILJIEHHOCTH U CEITbCKOM XO351CTBE.

[lepBoHavasibHbIE TOHSATHA OO0 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHUSX
yraepojga (MeTaH, 9TaH, JTWJICH, AalleTHJICH, JTaHOJ, TIUIEPHH, YKCYCHas KHCIOTa).
[IpupoaHbie UCTOYHUKHU YTIIEBOJOPOAOB (YroJib, MPUPOAHBIN ra3, HE(Th), MPOAYKTHI HX
nepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBIIIIJIEHHOCTH.

[TonsiTre 0 GMOJIOTMYECKH BaXKHBIX BEIIIECTBAX: KUPaAX, OEJIKax, yTiIeBOIax - U UX POJIU
B OKHW3HU 4eJoBeka. MarepuaibHO€ €IMHCTBO OPraHMYEeCKUX U HEOPTraHHMYEeCKUX
COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XMMHUYECKHE CBOMCTBA, MOJYyYEHHE U NPHUMEHEHHE.
Coenunenusi kpemHusi B npupoge. O6mme npexacrasienus o0 okcuae kpemuusi(1Y) u
KpeMHueBOM  kuciaoTe. CuiMkaThl, WX HUCIOJIb30BaHUE B  OBITY, MEIUIIUHE,
MPOMBINIJIEHHOCTU. BakHelIme cTpouTeNbHbIE MaTepUalibl: KEpaMUKa, CTEKJIO0, [IEMEHT,
0eToH, )xene300eToH. [Ipo6ieMbl 0€30MMacHOT0 UCTIOIB30BAHMS CTPOUTEILHBIX MATEPHATIOB
B IIOBCEIHEBHOW JKU3HU.

Xumuueckuil Ikcnepumenm: N3ydeHue oopaslioB HEOPraHWYECKUX BEIIECTB, CBOWCTB
COJISTHOW KHCJIOTHI, MPOBEACHUE KAaUECTBEHHBIX PEaKINil Ha XJIOPUJI-UOHBI U HAOJI0ICHHE
MIPU3HAKOB WX MPOTEKAHMs, OMBITHI, OTpaxkaronme (pu3ndeckue u XUMHUYECKUE CBOMCTBA
rajoreHOB M MUX COEAMHEHUN (BO3MOXKHO MCIOJIb30BAHUE BUACOMATEPHUAIIOB),
03HAaKOMJIEHUE C 00pa3laMu XJIOpUJI0B (TaJOTe€HUIO0B), O3HAKOMJIEHHE C 00pa3liaMu Cephl
U e€ coequHEHUsIMU (BO3MOXKHO HCIIOJNIb30BAaHUE BHUAEOMATEPUATIOB), HAOIIO/IEHNE
npolecca oO0yriMBaHUsL caxapa MoJ JCHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIOTHI,



U3yYeHUE XUMHUYECKUX CBOMCTB pa30aBIE€HHON CEpHOM KHCIOThI, MpPOBEJCHUE
KaueCTBEHHOM peakuu Ha cyiab(}ar-uoH U HaAONIOJEHHE NpHU3HaKa €€ MpPOTEKaHUs,
O3HaKOMJIEHUE C PU3NUYECKUMH CBOMCTBaMU a30Ta, (pocdopa u ux coequHeHuit (BO3MOKHO
WCIIOJIb30BaHUE BHJEOMATEpPHAIOB), O0Opa3llaMu a30THBIX U (POChHOPHBIX YI0OpEHUH,
NoJIy4eHHe, COOMpaHHue, pacrno3HABaHUE W HW3Y4YEHUE CBOICTB aMMHaka, MPOBEICHUE
Ka4eCTBCHHBIX PEAKIMHd Ha WOH aMMOHHUS W (ocdar-woH W M3ydeHWEe TMPU3HAKOB X
MIPOTEKAHUS, B3aUMOJCHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIOTBI C MEIBIO
(BO3MOXHO HCHOJIb30BAaHUE BHUJAEOMATEPUAIOB), M3YUYEHHE MOJEJICH KPUCTATUIMYECKHX
peméTok anmasa, rpadura, QyiepeHa, O3HAKOMIIEHHE C MPOLIECCOM aJcopOLuu
PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IIPOTUBOTrasa,
MOJIy4YeHUe, CcOoOMpaHue, paclio3HaBaHUE W M3YUYEHUE CBOWCTB YTJIEKHCIOrO rasa,
MIPOBE/ICHHE KAUECTBEHHBIX PEAKIIM HAa KapOOHAT U CUJIMKAT-UOHBI U U3yUYE€HHUE IPU3HAKOB
UX MPOTEKAHUs, O3HAKOMIICHHE C MPOIYKIHMEN CUIMKATHOW MPOMBINUIEHHOCTH, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BaxHelIre HeMeTaulbl U UX COSUHEHUSD).

Memannwi u ux coeoureHus.

OO0miast xapakTepUCTUKAa XWMUYECKHUX DJIEMEHTOB - METAUIOB HAa OCHOBAaHUU MX
nonoxenus B Ilepuogmyeckont cucremMe xumumueckux s3iuemeHToB .M. Menneneea u
cTpoeHusi atoMoB. CTpoeHHME MeETaUIOB. MeTralnuyeckass CBs3b M MeETalUIM4yecKas
KpUCTAJUIMYECKAss PEMmETKA. OJIEKTPOXMMHYECKMUA  PSAN  HANPSHKEHHM  METAJUIOB.
duznyeckre U XUMHUYECKUE CBOMCTBA MeTaioB. O0mIKe crnocoObl MOJyYeHNs METaIOB.
[ToHsiTHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBbl
(ctanp, 4yryH, JIOpaTIOMUHHN, OPOH3a) U X PUMEHEHHE B ObITY U TPOMBIIIIEHHOCTH.

[l{enmoynpie MeTawibl: TONOXKEeHHE B [leproanyeckol CHCTEME XUMHUYECKHUX
anemeHToB [[.1. MeHneneeBa, cTpoeHre NX aTOMOB, HAXOXKJICHHE B pupoae. Puznueckue
Y XMMHYECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kayusi). OKCUAbI U TUAPOKCHUIBI HATPUS U
Kanus. [I[puymMeHenne meaoYHbpIX METAIIIOB U UX COCIMHEHUM.

[IlemoyHO3EeMENBHBIE METAJJIBI MAarHUM W KaJIbLMK: mojiokeHue B Ilepumognueckoi
cucteMe XuMuuecKkux 3iemenToB /.M. MenneneeBa, cTpoeHME UX aTOMOB, HAXO0XK/ICHUE B
npupone. dusnyeckue M XUMHUYECKHE CBOMCTBA MarHus WM Kajplusa. BaxuHewnime
COEIMHEHUsS] KalbLus (OKCHUI, THAPOKCHA, coiu). JKECTKOCTh BOJIBI M CIOCOOBI €€
YCTPaHECHUS.

AmomuHul: nonokeHue B llepuonnueckon cucrtemMe XMMUYECKUX dnemMeHToB 1.
MeHnpneneeBa, CTpOEHHME aTOMa, HAaXOXACHUE B Ipupone. PU3NUECKHE U XUMHUUYECKHUE
CBOMCTBA aTFOMUHUS. AM(POTEpHBIC CBOMCTBA OKCHJIA U TUJIPOKCUJIA ATFOMUHUS.

Kenezo: nonoxenue B Ilepmoamyeckoil cucrteMe XuMHUeCKHX 3yemMeHToB [[.U.
MeHnpneneeBa, CTpOEHUE aTOMa, HAaXxOXAECHUE B Mpuponae. PU3NUECKHE M XUMHUUYECKHUE
cBoMcTBa >kene3a. Oxcunabl, TuaApokcuasl U conu sxenesa (II) u xenesa (I11), ux cocras,
CBOMCTBA U MOJYyYEHHUE.

Xumuueckuil sKkcnepumenm: O3HaKOMJICHHE ¢ 0oOpasllaMyu METaJJIOB U CIUIaBOB, UX
(Gu3HMUEeCKUMHU CBOMCTBAMHU, HW3YYEHHE PE3yJbTaTOB KOPPO3HH METAIJIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUJEOMATEPHATIOB), OCOOEHHOCTEN B3aMMOICHCTBHUS OKCHJIA KalbIUs U
HaTpHsl ¢ BOJOM (BO3MOYKHO MCITOJIb30BAaHUE BHJIEOMATEPHUANIOB), UCCIECIOBAHUE CBOWCTB
KECTKOM BOJBI, IpoLlecca TOPEHUs jKelle3a B KHCIOPOAE (BO3MOYKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMl HAa MOHBI (MarHus,
KaJlbLKA, ATIOMUHUS, TMHKA, sxkene3a (11) u xenesa (I111), menu (II), Habmtoaenue u onvcanue
OPOLIECCOB OKpalllMBaHUsl IUIAMEHUM HMOHAMM HATpHs, Kajdusl M KaiblUs (BO3MOXKHO
UCIOJIb30BAaHUE BUACOMATEPUAIIOB), HMCCIElIOBaHHE aM(OTEPHBIX CBOWMCTB THUAPOKCH]IA



QTIOMUHUS M TUAPOKCHAA [IMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJady M0 TeMe
«Baxxuenme MeTaibl U UX COCTUHEHUSD.

Xumus u okpysrcarowas cpeoa.

BemectBa u Marepuanbl B IOBCEIHEBHOW KM3HU 4esioBeka. be3zomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. IlepBas mnomoins mnpu
XUMUYECKUX 0KOraxX U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyXarliell cpeabl (MpelenbHas  JOMyCcTUMast
KoHIleHTpalus BemiecTB (nasnee - [1/IK). Ponas Xxumuu B peiieHnn 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuu 2Kcnepumenm: W3y4EHUE OOpa3lOB MaTEpUAIOB (CTEKIIO, CIUIaBbI
METAILJIOB, TOJIMMEPHBIE MaTEPHUAIIBI).

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXNpeIMETHBIX CBsI3€M MNpu M3yuyeHUH XuUMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 UCMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX IMOHATUMN, TaK U
MOHATHUH, SBJISIOIIUXCS CUCTEMHBIMH JIJI1 OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO0mue ecTecCTBEHHO-HAYYHbIE TOHSTHS: HAy4YHBIN (pakT, TMIIOTE3a, 3aKOH, TEOPHs,
aHaliu3, CHUHTE3, KiIaccuukanus, TMEePUOJAUYHOCTh, HAOIIOJIEHUE, SKCIEPUMEHT,
MOJIETTUPOBAaHUE, H3MEPEHHE, MOJETb, SBJICHHE, MapHUKOBBIA 3P EKT, TexXHOoIorus,
MaTEepUAIBI.

dusnka: MaTepus, aToM, dBJCKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJI, HW30TOIBI,
PaMOaKTUBHOCTD, MOJIEKYJa, SJCKTPUUECKUN 3apsf, MPOBOJHUKH, MOIYNPOBOTHUKH,
IUDIIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBa,
ra3, pacTBOp, pPACTBOPHUMOCTh, KpUCTAIMYECKass pPEMETKa, CIUIaBbl, (U3HUECKUE
BEJIMUMHBI, €IMHULIBI U3MEPEHUs, KOCMHUECKOE MPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, COTTHILE.

buonorus: dorocuntes, npixanue, buocdepa, sKkocucTeMa, MUHEpaIbHbIE YA00pEHHUS,
MUKPORJIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIHHBIC BEIICCTRA.

['eorpadusi: atmocdepa, ruapocdhepa, MHUHEpPaIbl, TOPHBIE MOPOJBI, TOJIE3HBIC
HCKOIIaeMbI€, TOTIJIMBO, BOJIHBIE PECYPCHI.

IInanupyemvle pesynromamsl 0c80€eHuUs Y4ebH020 npeomema

Jluunocmmuule pesynromamsoi

JIngHOCTHBIE PEe3yJbTAaThl OCBOCHHS MPOrPAMMbl OCHOBHOIO 0O0IIETro 0O0pa3oBaHMS
JOCTUTAIOTCST B XOA€ OOy4YeHUsT XUMHUM B E€IUHCTBE Y4eOHOW M BOCHHUTATEIbLHOMU
NEATEIbBHOCTU B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, MPUHSITHIMU B OOIIECTBE MpaBWIaMU U HOpMaMu
MOBEJICHUSI U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COIUATN3AIIAN
00yJaronmxcs.

JIM9HOCTHBIE PE3yNbTaThl OTPAKAIOT TOTOBHOCTHh OOYYAIOIINXCS PYKOBOJICTBOBATHCS
CUCTEMOU TTO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIIUU M PACIIMPEHUE OMBITA IEATETLHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YaCTH:

1) maTpuoOTUUYECKOTO BOCIIUTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY H
HAy4YHOMY HACJICJIUIO, TOHUMAaHUS 3HAYEHUS XUMHUUYECKON HAyKW B KU3HU COBPEMEHHOTO
o0111ecTBa, CHOCOOHOCTH BIIAJIETh TOCTOBEPHOU MH(DOPMAIUEN O IEPEIOBbIX JOCTHKEHUSIX



U OTKPBITUSIX MUPOBOM U OT€YECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTHU B HAYUHBIX 3HAHUSX
00 ycTpoiicTBE MHpa U OOIIECTBA;

2) rpaskJJaHCKOT'O0 BOCIIUTAHUS:

NPEICTABIICHUS O COIMANBbHBIX HOPMAax M MPAaBWIIAX MEXIMYHOCTHBIX OTHOILIECHUN B
KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO IMOJE3HOM, y4eOHO-
MCCJICIOBATENIbCKOM, TBOPYECKOM W JPYTrUX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEILHOCTH MPH BBHIMIOJHEHUN YUCOHBIX, TO3HABATEIIBHBIX
3a/a4u, BBIMOJHEHUU XHMHYECKHX JKCIIEPUMEHTOB, CO3JaHUM YUYEOHBIX TIPOEKTOB,
CTPEMJICHHSI K B3aMMOIIOHMMAHHWIO W B3aWMOIIOMOIIM B TIPOIECCEe OTOW y4YeOHOU
NEeSATETLHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBENICHNWE W MOCTYIIKM CBOWX TOBAPHINECH C
MTO3UIIMHA 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 JIJIS
NOHUMAaHUSl CYIIHOCTH HAay4YHOW KapTUHBI MHpA, TMPEACTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOJbI, B3AUMOCBS3SX UYEJIOBEKa C MPUPOIAHOU CPeNoil, O
POJIM XMMUU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO03HABATENILHBIX MOTHBOB, HAMPABJIECHHBIX HA MOJTYyYE€HUE HOBBIX 3HAHUH 10 XUMHH,
HEOOXOIUMBIX ISl OOBICHEHUSI HaOJI0/1aeMbIX MTPOIIECCOB U SIBJICHUIA;

MO3HABaTEJIbHOMW, HWH(POPMAIMOHHON W YHUTATENbCKOW KYJIbTYypbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITEIBHOM pabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOW JUTEPATYPOU,
JTOCTYITHBIMU TEXHHUYECKUMH CPEJICTBAMH WH(POPMAITMOHHBIX TEXHOJIOTHI;

MHTEpeca K 00yYeHHUIO U TO3HAHUIO, TI0003HATEIbHOCTH, TOTOBHOCTH U CITIOCOOHOCTH
K caMOOOpPa30BaHMIO, MPOCKTHONW M HCCIEAOBATEIHCKON NEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIMpPaBICHHOCTH M YPOBHS O0yUCHHUSI B TaTbHEHIIIEM;

4) popmupoBaHUS KyJIbTYPBI 30POBBS:

OCO3HAaHMS IEHHOCTU >KM3HU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3JIOPOBBIN 00pa3 *KU3HU, OCO3HAHUS TOCIEJACTBUNA M HEMPUITHS BPEIHBIX
npuBbIUEK  (YIOTpEOJEHUsS  alKOrojsi, HApPKOTHUKOB, KypeHUus), HE0OXOJIUMOCTH
coOJI0/IeHUs TTpaBUil 6€30MacCHOCTH MPU OOpAIIEHUU C XMMHUYECKUMHU BEIIECTBAMHU B OBITY
Y pEaJIbHOW JKU3HU;

5) Tpy1OBOTO BOCITUTAHUS:

WHTEpeca K MPaKTHUYECKOMY H3YUYEHHUIO TMpodeccuii W Tpylda pas3IudHOro poja,
yBaOKEHUE K TPYAy W pe3yJbTaTaM TPYIOBOW NEATEILHOCTH, B TOM YHCJIE Ha OCHOBE
MPUMEHEHUS TPEAMETHBIX 3HAHWW 10 XWMHH, OCO3HAHHOTO BBIOOpA WHIWBHIYATBHOU
TPACKTOPHUH TIPOIOJDKEHUST 00pa30BaHUS C YUETOM JJMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH
K XMMHUH, OOIIECTBCHHBIX HHTEPECOB M IMOTPEOHOCTEH, YCIENTHOW MpogecCHOHATBHON
NEATEIPHOCTH W Pa3BUTHS HEOOXOJMMBIX YMEHHH, TOTOBHOCTH aJallTUPOBATHCS B
poQeCCUOHATILHOM Cpeie;

6) 9KOJIOTUYECKOTO BOCIIMTAHUS:

HKOJIOTUYECKHU IIeJIeCO00Pa3HOT0 OTHOIIEHUS K MPUPOJIEC KaK MCTOYHUKY JKU3HU Ha
3emiie, OCHOBE €€ CyYIECTBOBAaHMS, TOHMMAHHS IIEHHOCTH 3JI0POBOTO M 0E€30MacHOTO
oOpa3a JKM3HHM, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3MUYECKOMY H
MICUXUYECKOMY 37I0POBBIO, OCO3HAHMS IIEHHOCTH COOJIFOICHUS] TIpaBWJI OE30MMacHOTrO
MOBEACHUS MPU pabOTE C BEIIECTBAMHM, a TAKKE B CUTYAIIUAX, YIPOXKAIOMINUX 30POBBIO U
JKHU3HU JIFOACH;



CITIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJyYaeMble NMPU U3YUYCHUH XUMUHU, JJIsI pEeIISHUsI
3a7a4, CBS3aHHBIX C OKPYXKAIOIIEH NPUPOAHOM CpeAoil, MOBBIIIEHUS YPOBHS
AKOJIOTMYECKOHN KYJIbTYpPbhl, 0CO3HAHUS II100aIBHOTO XapaKTepa SKOJIOTHIECKUX MpodieM 1
MyTeW X PEIICHUs MOCPEICTBOM METOJA0B XUMUHU;

AKOJIOTUYECKOTO0 MBIIIJICHUS, YMEHUS PYKOBOJCTBOBATHCA MM B ITO3HABATEIBHOM,
KOMMYHHMKATUBHOW U COUAIBHOM MTPAKTHUKE.

Memanpeomemusie pe3yibmamol

MeramnpeaMeTHbIe pe3yabTaThl. B cocTaBe MeTanpeaMETHBIX PE3YIbTaTOB BRIICISIOT
3HAYUMBIE JJIs1 (POPMUPOBAHUS MHUPOBO33PECHHS OOIICHAYYHBIC TIOHITHS (3aKOH, TEOPHS,
MPUHIUI, THUMOoTe3a, (akT, CHCTEMa, TMPOIECC, IKCICPUMEHT U JPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUYEOHBIX MpEaMETaX W IMO3BOJIIOT HAa OCHOBE
3HAHUU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEJCTABICHHUE O IIEJIOCTHOW HAYYHOH KapTHHE
MHpa, U YyHHUBEpCallbHbIe Yy4ecOHBbIC JEUCTBUA (ITO3HABaTEJIbHBIC, KOMMYHHKATHBHEIE,
peryJISTUBHBIC), KOTOpBIC 00eCIeYnBaroOT dbopmMupoBaHue TOTOBHOCTH K
CaMOCTOSITCIbHOMY  IUIAHUPOBAHUIO M OCYIISCTBICHHIO Y4Ye€OHOH JICATEIbHOCTH.
MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS 0O0pa3oBaTEIbLHON IIpOrpaMMbl 110 XHMHU
OTpaXkaroT OBJIAJICHUE YHUBEPCATLHBIMH TIO3HABATEILHBIMY ICUCTBUSAMH, B TOM YHCJIC:

1) 6a30BbBIC JIOTUYECKHE ICHCTBHS:

YMEHHE HCIIOh30BaTh MPUEMBI JIOTHYECKOTO MBINIICHUS MPU OCBOCHUW 3HAHHMA:
pPacKphIBaTh CMBICT XHMHYECKHX TOHSATHH (BBIACISATH WX XapaKTepHBbIC IPU3HAKH,
YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TOHSATHSAMH), HWCIIOJB30BATh TOHATHS IS
OOBSCHEHHSI OTACIBHBIX (DAKTOB W SBIICHWW, BHIOMPATh OCHOBAHUS W KPUTCPUU IS
KIaccu(puKanmuu XUMUYCCKAX BEMIECTB M XHMHYECKHUX pEaKIHi, yCTaHABIUBATH
MPUIMHHO-CJICJICTBEHHBIC CBS3M MEXIYy OOBEKTaMHW W3YyYCHHS, CTPOHUTH JIOTHYSCKHUE
paccyxaeHus (MHIAYKTUBHBIC, ACAYKTHUBHBIC, 1O aHAJOTHH), MPOBOJUTH BBIBOJBI U
3aKJIIOYCHHS;

yMEHHE TPUMEHSATH B TMpollecce IMO3HAHUS MOHATHSA  (IpeAMETHhIE |
METaNnpeIMETHbIC), CHUMBOJMYECKHE (3HAKOBBIC) MOJCIIH, HCIOJB3yeMble B XHUMHH,
peoOpa3oBbIBATh IMIMUPOKO IPUMEHSEMBIE B XHUMHU MOJICIbHBIC TIPEJCTABICHUS -
XUMUYECKUN 3HAK (CUMBOJ DJIEMEHTA), XUMHUecKas (opMyJia U ypaBHEHHUE XUMUYCCKOM
peakuy - TMPU PEIICHUH Yy4eOHO-TIO3HABATEIBHBIX 3a7a4, ¢ YYETOM ATHUX MOCITBHBIX
MIPEACTABIICHUA BBIABISATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPHU3HAKH H3Y4aeMBbIX
O0OBEKTOB - XHMHUYECKHMX BEIICCTB W XHMHYECKUX PEaKIMi, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIC CBSI3M M IPOTHBOPEYHS B H3ydaeMBIX
nporeccax M sIBJICHUSX;

2) 6a30BbIE UCCIEAOBATEIBLCKUE JCHCTBUS:

YMEHHE UCTI0JIb30BaTh MMOCTABJIEHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUS, &
TaKK€ B Ka4eCTBE OCHOBBI IS (DOPMHUPOBAHUS THIIOTE3BI MO IPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHHUE OTBITA IO IIAHUPOBAHUIO, OPTAHU3AINH U MPOBEJACHUIO YICHHUECKUX
DKCIIEPUMEHTOB: yMEHHE HaOmoIaTh 3a  XOJOM  MPOIECCa, CaMOCTOSITEIHHO
MIPOTHO3UPOBATH €T0 Pe3ybTaT, (POpMyIUpPOBaTH 00OOIIEHUS U BBIBOJIBI 10 pe3yJibTaTaM
IIPOBEIEHHOTO OTBITA, UCCIICTOBAHMS, COCTABIISATh OTYET O MPOCIIAaHHON padoTe;



3) pabota ¢ uHbopMaIrei:

yMEHUE BBIOMpaTh, aHAJTU3UPOBATh U MUHTEPIPETHUPOBATH MHGOPMALIMIO PA3IUYHBIX
BUJIOB U (hOPM MPEACTABICHUS, TOTYyYaEMYIO U3 pa3HbIX HICTOYHUKOB (HAYYHO-TIOMYJISIpHAS
JuTEpaTypa XMMHUYECKOTO COJEpXaHus, CIpaBOYHbIE Mocobus, pecypchl MHTepHeTa),
KPUTUYECKU OIICHUBATH MIPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHUE NPUMEHATh pa3du4yHble METOABl W 3alpoChl IMPU TOUCKE U OTOOpE
nH(OpPMAITUK U COOTBETCTBYIOIIMX JAHHBIX, HCOOXOIUMBIX ISl BHITIOJHEHUS YICOHBIX U
MMO3HABATENIbHBIX 3aJa4 ONPENEIEHHOr0 THUIa, NpUOOpEeTEeHHuEe OomnbpiTa B 00JIACTH
MCII0JIb30BaHUs NH(POPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHI, OBJIAJIEHUE KYJIbTYpPO
aKTUBHOTO HCIOJB30BAHUS PA3INYHBIX TMOMCKOBBIX CHUCTEM, CAMOCTOSITEIBHO BHIOMPAThH
ONTUMAaJBHYIO (OpMY MpeicTaBICHUS HHPOPMAIIUHU U UIUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4H
HECJIO)KHBIMHU CXEMaMH, JUarpaMMaMH, ApyTruMHu popMaMu Tpaduky 1 iX KOMOUMHAITUSIMU;

yYMEHHUE HUCTIO0JIb30BaTh U aHAJM3UPOBATH B MPOIECCe YUEOHON U MCCIIEA0BATEIbCKON
NEeSATEIPHOCTY HMHQPOPMALUIO O BIMSHUM TPOMBIIUICHHOCTH, CEJIIbCKOTO XO3SHCTBA U
TPAHCIIOPTa HA COCTOSIHUE OKPYIKAIOIIEH MPUPOIHOM CpEbl;

Y oOyuaromerocs  OyayT  chOPMHUPOBAHBI  CIEAYIOIIME  YHUBEPCAJIbHBIC
KOMMYHUKATUBHBIC JICHCTBUS:

yYMEHHE 3a/1aBaTh BOIPOCHI (B XOA€ auanora W (WiaM) JUCKYCCHM) IO CYLIECTBY
o0cyxmaeMoll TeMbl, (OPMYJIHPOBATH CBOM MNPEIJIOKEHUS OTHOCHTEIBHO BBINOJHEHUS
MPEUTOKEHHON 3a]1a4u;

MpUOOPETEHUE OIbITa MPE3CHTAUUU PE3YJIbTATOB BBIIOJHEHHUS XHUMHUYECKOIO
AKCIIEPUMEHTa (JJa00paTOPHOTO OMBITA, TA00PATOPHOM PAaOOTHI MO UCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, yU€OHOI0 MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMM IO3HABAaTEIbHOU W
MCCJIEI0BATENbCKOM IESITEIBHOCTH MPU PELIEHUH BOZHUKAIOIIMX MTPOOJIEM Ha OCHOBE yU€Ta
001X MHTEPECOB U COTJIACOBAHUS MO3UIINKA (00CYKIeHUSI, 0OMEH MHEHHSIMU, «MO3TOBBIC
MITYpMbD», KOOPAMHAIMS COBMECTHBIX JCHCTBUIA, OINpPEAEICHUE KPUTEPHUEB IO OLEHKE
KauyeCcTBa BBITIOJIHEHHON PabOThI U JPYTHE);

VY obyuatomierocs 6yayT chopMHUPOBAHBI CIICIYIOIINE YHUBEPCAIBHBIC PETYISTHBHBIC
JNEUCTBUSL:

YMEHHE CaMOCTOSITEIbHO  ONPENENsATh LEeIU  JEATEIbHOCTH, IUIAaHUPOBATh,
OCYLIECTBJISATh, KOHTPOJMPOBaTh W TMpPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOO
NesATEeNbHOCTh, BBIOMpPAaTh HauOosiee A(P(HEKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENIbHBIX  33Ja4, CaMOCTOSATEIbHO  COCTABJISATH WM  KOPPEKTUPOBATh
MPEVIOKEHHBIM aJNrOPUTM JEWCTBUM NIPU BBINOJHEHUM 33JaHUA C YYETOM IOJYyYECHUS
HOBBIX 3HAHUH 00 N3y4aeMbIX 00bEKTaX - BEHIECTBAX U PEAKLUIX, OLIEHUBATH COOTBETCTBUE
MOJIyYEHHOT'0 pe3yJjibTaTa 3asBJICHHOM 1IENH;

YMEHUE UCIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, TMpEJIaraéMble B YCIOBUU
3aJaHUM.

IIpeomemnvie pezyrvmamuol

[IpeameTHBIC pe3ynbTaThl MO Y4EOHOMY TpeaMeTy «Xumus» (0a30BbI YpPOBEHB)
o0ecreuynBaer:

1) mpencraBieHHe O 3aKOHOMEPHOCTAX M IO3HABAEMOCTH SIBJICHUW MPUPO/IBI,
MOHUMAaHHE OOBEKTUBHONW 3HAYMMOCTU OCHOB XHMMHUYECKOW HAyKH Kak o00JiacTu
COBPEMEHHOTO €CTEeCTBO3HAHMS, KOMIIOHEHTa OOIel KyJbTyphl U MPAKTUYECKOU



NEeSTEILHOCTH YeJIOBEKa B YCIOBUSIX COBPEMEHHOr0 0O0IIeCTBa; MOHUMAHUE MECTa XUMUU
Cpeau IPYruX €CTECTBEHHBIX HAYK;

2) BllaJiecHWe OCHOBaMH MOHSTHIHOTO anmapara i CUMBOJIMYECKOTO S3bIKa XUMUU IS
cocTaBieHHUs] (POpPMyJI HEOPraHWYECKUX BEIIECTB, YPABHEHUN XHUMHUYECKHX PEaKIUi;
BiajieHue ocHoBaMu Xumuueckod HomeHkIaTypel (IUPAC u TpuBManbHOW) U yMeHUE
WCIIOJIb30BaTh €€ NIl PEelIeHUs] y4eOHO-MO3HABAaTEIbHBIX 33/]a4; YMEHHE HCHOJb30BATh
MOJIETH JIJIs1 OOBSICHEHUS CTPOSHUSI aTOMOB M MOJIEKYJT;

3) BIaJeHHE CHUCTEMON XHUMHYECKUX 3HAHUHA M YMEHHE TPUMEHSTH CHUCTEMY
XUMUYECKUX 3HAHHM, KOTOpasi BKJIIOYAET:

BOKHEHIINE XUMHUYECKHUE TIOHSATUSA: XUMHUYECKUU SJIEMEHT, aToM, MOJEKYJa,
BEILIECTBO, IPOCTOE H CIIOKHOE BEIIECTBO, OJHOPOJHASI W HEOAHOPOAHAs CMECH,
OTHOCHUTENBHBIE ATOMHAS U MOJIEKYJIIPHASI MACCHI, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS
Macca, MOJSIPHBIA 00BEM, OKCHUJ, KHUCIIOTa, OCHOBAHHE, COJIb (CpeiHsisl), XMMHUYECKas
peakuus, peakluu COCIMHEHUS, PEaKIMU PA3JI0KEHUS, PEAKIMH 3aMEILICHUS, PEaKluu
oOMeHa, TerioBOM 3¢ (dEeKT peakiuu, 3K30- U IHAOTEPMHUYECKHE PEaKIMH, pPacTBOD,
MaccoBasi JI0Js1 XMMHYECKOIO 3JIEMEHTAa B COEIMHEHWHM, MACCOBas JOJS W IMPOLICHTHAas
KOHIICHTPAIMSl BEIIECTBA B PACTBOPE, SIAPO aTOMa, JIEKTPOHHBIA CIOM aroma, aTOMHAas
opbutanb, paadyc aroMa, BaJIEHTHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas CBS3b,
ANEKTPOOTPHULIATENBHOCTD, MOJISIPHAS W HEMOJIIPHAS KOBAJICHTHAs CBS3b, MOHHAs CBS3b,
MeTaJuIMuecKasi CBA3b, KPUCTAJUIMYECKas pelleTKa (aToMHas, WOHHAs, MeTajuinyecKas,
MOJIEKYJIIpHAsi), UOH, KATHOH, aHWOH, 3JIEKTPOJIUT U HEINEKTPOIUT, FNEKTPOIUTHUECKAS
JUCCOLMALINS, PEAKIMM MOHHOIO OOMEHA, OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHCIIUTENIb U BOCCTAHOBUTEND, OKUCIIEHUE U BOCCTAHOBIIEHUE, DJIEKTPOJIN3, XUMHIECKOE
paBHOBecHe, OOpaTUMblE M HEOOpPAaTUMBIE PEAKIUHU, CKOPOCTh XHMHYECKOW pEaKIIHH,
KaTauu3aTop, npenensHo gonyctumas koHneHTpauus (I1I1K), koppo3us MeTannos, CIUIaBbl;

OCHOBOTIOJIAralOIINE 3aKOHbl XMMHUU: 3aKOH COXPAHEHHUSI MAacChl, MEPUOAUYECCKUIA
3akoH J[.1. MeHneneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo;

TEOPUM XUMHH: aTOMHO-MOJIEKYJISIpHAsE TEOpHUs, TEOpUS DIICKTPOJIUTHUYECKON
IUCCOLMALINM, TMPEACTABICHUS O HAy4YHbIX MeETOAaxX I[I03HaHUsA, B TOM 4YHUCIIE
AKCIEPUMEHTAIIBHBIX U TEOPETUYECKHX METOAAaX HCCIEIOBAHMS BEIIECTB M HU3yUYCHUS
XAMHUYECKHUX PEAKIINM;

4) mpeAcTaBlIeHUE O MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX HJIEMEHTOB
(paguyc atoma, JIEKTPOOTPULIATENLHOCTE), TPOCTHIX U CIOKHBIX BEUIECTB OT MOJOKEHUS
anemeHTOB B Ilepuoanueckoil cucteMe (B MallbIX MEPUOJAX M INIABHBIX MOJArPYNIax) U
ANIEKTPOHHOIO CTPOEHHUs aToMa; YMEHHE OOBACHATH CBS3b IOJIOKEHUS DJJIEMEHTAa B
[Tepuoauyeckoii cucTeMe C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOSHUSI aTOMOB XUMHUYECKHUX
AJIEMEHTOB (COCTaB U 3apsi s/1pa, 00IIIee YUCIIO0 JICKTPOHOR), paCIPEICICHUEM JIEKTPOHOB
M0 DHEPreTUYECKUM YPOBHSM aTOMOB IEPBBIX TpeX MEPHUOJOB, Kaldus U KaJbIIUS;
KJIaCCU(PUITMPOBATH XUMUIECKUE IIIEMEHTHI;

5) ymenue KiaccupuIMpoBaTh XUMHYECKUE DIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA U
XUMUYECKUE PEAKIUU; OMPEAENSITh BAJICHTHOCTh M CTENEHb OKHUCIEHUS XUMHYECKHUX
AJIEMEHTOB, BUJI XUMUYECKOUN CBSI3M M THUIl KPUCTAJUIMYECKON CTPYKTYPHI B COCIMHEHUSX,
3apsii MOHA, XapakTep CpeAbl B BOJHBIX PacTBOpax BEIIECTB (KUCIOT, OCHOBaHHUM),
OKHCJIUTENIb U BOCCTAHOBUTEID;

6) yMeHHE XapaKTepu30BaTh (HU3NUECKUE U XUMUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB
(kucnopoa, 030H, BOAOPO, rpaduT, anMas, KpeMHUM, a30T, (pocdop, cepa, XJIop, HATPUH,
KaJIUM, MarHui, KaiabI[ud, aJFOMUHUN, JKEJIe30) M CJIOXKHBIX BEIIECTB, B TOM YHUCJIE UX



BOJHBIX PAaCTBOPOB (BOJIa, aMMHAK, XJIOPOBOJAOPO/I, CEPOBOIOPO, OKCUJIBI U TUIPOKCHIbI
metaiioB I - ITA rpynn, antomunus, meau (II), nunka, sxenesa (11 u III), okcuasl yriepoaa
(IT u 1IV), kpemuus (IV), azota u docdopa (III u V), cepst (IV u VI), cepnucras, cepHasi,
a30TucTas, a3otHas, QocdopHas, yrojabHas, KpEMHHEBasi KHUCJIOTa U HUX COJIU); YMEHUE
IPOTrHO3UPOBATh M XapaKTEPU30BaTh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U
CTPOCHHSI, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT UX CBOWCTB, BO3MOXHOCTb MMPOTEKAHUS
XUMUYECKUX TPEBPAIICHUN B Pa3JIMYHBIX YCIOBUSAX, BIUSHHUE BEIIECTB M XMUMHYCCKUX
MIPOLIECCOB HAa OPTaHU3M YEJIOBEKa M OKPY>KAIOIIYI0 MPUPOIHYIO CPEY;

7) yMeHHue COCTaBJISITh MOJICKYJISIPHBIE U MOHHBIC YPaBHEHHsI Peakuil (B TOM YHCIIE
peakiuii  MOHHOTO OOMEHa UM  OKHUCJIUTEIbHO-BOCCTAHOBHUTENBHBIX  PEAaKIIHil),
WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB/TPYII HEOPTaHHMUECKHUX
BEIIECTB, B TOM YHMCJIE MOATBEPKAAIOIINX TEHETHUECKYIO B3aUMOCBSI3b MEX/Ty HUMU;

8) yMeHUE BBIYUCIISITH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOIO 3JIEMEHTa B COEAMHEHHMH, MAacCOBYIO JIOJIIO BEIIECTBA B
pacTBope, KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00bEM ra3oB; yMEHHE IPOBOAUTH PacUEThI
10 YPaBHEHUSIM XUMHUYECKUX PEAKIUN U HAXOUTh KOJUYECTBO BEIIECTBA, 00BEM U MacCy
pEareHTOB UK POYKTOB PEAKIUY;

9) BnazeHne OCHOBHBIMM METOJIaMU HAay4YHOTO MO3HaHUs (HaONIoAeHHUE, U3MEPEHHUE,
HKCIIEPUMEHT, MOACIMPOBAHNE) TTPH U3yUYECHUHU BEIECTB U XUMUYECKUX SIBICHUN; YMEHUE
chopMynupoBaTh NPoOIEMy U MPEIJI0KUTH TyTU €€ PEIICHUS; 3HaHHEe OCHOB 0e30MacHOM
paboThl € XHWMHUYECKUMHU BEIIECTBAMH, XHMHUYECKOM TIOCYJOH U JabOpaToOpHBIM
000pyI0BaHUEM;

10) HanwuMe MPaKTUYECKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CIETYIOUIIX
XUMHUYECKUX IKCTIEPUMEHTOB:

M3YYECHHE U ONMCaHUE (PU3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHHE C (U3MUECKUMHU U XUMUYECKUMHU SIBJICHUSIMU;

OTIBITHI, WJUTFOCTPUPYIOIIUE MTPU3HAKH MPOTEKAHUS XUMUYECKUX PEAKITUN;

U3y4eHUEe CIIOCOO0B pa3zesieHusl CMecei;

MOJIyYEHUE KUCIOPOa U U3YUEHHE €r0 CBOMCTB;

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;

MCCIIEIOBAaHKE U OTIMCAHNE CBOMCTB HEOPTaHUYECKHUX BEIIECTB PA3IUYHBIX KIIACCOB,

OpUMEHEHUE HHAMKATOpOB (JIakMyca, MeTUJiopaHka u ¢eHondranenna) aus
OTIpe/IeTICHUS XapaKTepa CpPelbl B paCTBOPAX KUCIOT U HIETOUEH;

M3y4YCHWE B3aUMOJCUCTBUSA KHUCIOT C METalUlaMH, OKCHAaMH METalJIOB,
PacTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMU;

MOJTy4YeHUE HEPACTBOPUMBIX OCHOBAHUM;

BBITECHEHHE OJTHOTO METajljla APYTUM U3 PacTBOPA COJIH;

uccaenoBanre aMm(pOTePHBIX CBOMCTB THAPOKCHUJIOB ATFOMUHUS U 1TUHKA;

pellIeHre SKCIePUMEHTANBHBIX 3a7a4 1Mo TeMe «OCHOBHBIE KJIACChl HEOPTaHUYECKUX
COCJIMHECHUIY;

pelIeHre YKCIEPUMEHTATBHBIX 33/1a4 110 TeMe «DIEKTPOTUTHUECKAS JTUCCOITUAIUSY;

pellleHre SKCIEePUMEHTAIbHBIX 3a7ad 1o TeMe «Baxnelmme HemeTasibl U UX
COCIMHEHUS;



pelieHre SKCIEpPUMEHTAIbHBIX 3a7ady 1o TeMe «BakHeillime Meramibl W UX
COCIUHEHHUS;

XUMUYECKUE HKCIEPUMEHTHI, WIUTIOCTPUPYIOIIME MPU3HAKK TMPOTEKAHUS PEaKIIMMA
MOHHOTO OOMEHa;

KaueCTBEHHbIC PEAKIMM HA MPHUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX MOHBI: XJIOPH]I-,
Oopomun-, noaua-, cyiabdar-, dpocdar-, kapOOHAT-, CUIMKAT-AHUOHBI, THAPOKCUA-UOHBHI,
KaTUOHBI aMMOHHUS, MarHusi, Kajablys, AIIOMUAHMS, Kere3a (2+) u xenesa (3+), meau (2+),
IIMHKA;

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

11) Bmamenue mpaBmiiaMu O€30TIaCHOTO OOpAIEHUS C BEIIECTBAMH, UCIIOIb3YEeMbIMU
B TIOBCEJHEBHOW >XW3HU, MpaBWJIAMHU TOBEJACHHUS B LENAX COEpPEeKEeHUs 370pPOBbI U
OKpY>Karollel MpUPOIHOM Cpeibl; MOHMMaHKe Bpeia (0MacHOCTH) BO3/ICUCTBUS HA KUBbBIE
OpPraHMU3MBbl OIPENEICHHBIX BEIIECTB, CIIOCOOOB YMEHBIIECHUS M MPEIOTBPALLEHUS HX
BPEIHOTO BO3JCHCTBUS; MOHUMAHNUE 3HAUYEHUS KUPOB, OCJIKOB, YIJIEBOAOB ISl OpraHU3Ma
YeJI0BEKa;

12) BrageHue OCHOBAaMHM XHUMHUYECKOW TPAaMOTHOCTH, BKJIOYAIOUIEH yMeHHE
IPaBUJIBHO KCIIOJIb30BAaTh U3YUYE€HHBIE BEILIECTBA U MAaTEpUAJIbl (B TOM YHUCIIE MUHEPAJIbHbIE
yA0OpeHusi, MeTalIbl W CIUIaBbl, NPOAYKTHI TepepaboTKH MPHUPOIHBIX HCTOYHUKOB
YTIEBOAOPOAOB (YTisl, MPUPOAHOTO Ta3a, HEPTH) B OBITY, CEIBCKOM XO3SIMCTBE, Ha
MIPOU3BOICTBE;

13) ymeHue ycTaHaBIIMBaTh CBSI3M MEX]Y PEabHO HAOII0aeMbIMU XUMUYECKUMU
SBIICHUSIMU | TIPOLIECCAMU, TPOUCXOSIIMMH B MAaKPO- 1 MUKPOMHPE, OOBSICHATh TPUYUHBI
MHOT000pPa3us BEIIECTB; YMEHUE HHTETPUPOBATH XUMUUECKIE 3HAHUS CO 3HAHUSMU APYTUX
y4eOHBIX MPEIMETOB;

14) mpencraBienne o cdepax MnpodhecCHOHANHHONU NEATebHOCTH, CBA3aHHBIX C
XUMHEH M COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAaHHBIMHU Ha JIOCTH)KEHUSAX XMUMHUYECKON
HAyKH, YTO TTO3BOJUT OOYUYAIOIIMMCS paccMaTpUBaTh XUMHIO Kak cepy cBoer Oymayiiei
npo(eCCUOHATBHOW JIEATENbHOCTH U CHAENaTh OCO3HAHHBIM BBIOOpP XHUMHUHU Kak
npoUIBHOIO MpeaIMeTa MpHU Nepexo/ie Ha YpOBEHb CPETHETO 00I1Iero 00pa3oBaHus;

15) Hanuuue ombiTa pabOTHl C PA3IMYHBIMU UCTOYHUKAMH WHOOPMAIIUU 110 XUMUU
(Hay4Hast 1 HAYYHO-TIOMYJIsIpHAs TUTEPATypa, CII0BAPH, CIIPABOYHUKH, HHTEPHET-PECYPCHI);
yMeHHEe OOBEKTHBHO OIIEHWBAaTh WHGOPMAIMIO O BEIIECTBAX, WX MPEBpPALICHUSIX U
MPAKTUIECKOM IPUMEHEHUH.

K xoniy obyuenust B 8 kjacce y odyuaromierocs Oyay c(hopMUpOBaHBI CJICIYIOIINE
IIPEIMETHBIC PE3YJIBTATHI IO XUMUU:

PACKpBIBATh CMBICT OCHOBHBIX XUMHUUYECKUX TOHSTHI: aTOM, MOJICKYJIa, XUMHUYECKHMA
AJIEMEHT, MPOCTOE BEUIECTBO, CI0KHOE BEIIECTBO, CMECh (OJHOPOIHASL U HEOJTHOPOIHAsA),
BaJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAas W MOJICKYJISIpHAs Macca, KOJMYECTBO BEIECTBA,
MOJTb, MOJISIPHASI Macca, MaccoBast IOJISI XUMUYECKOTO AJIEMEHTa B COSTUHEHUH, MOJISIPHBIH
00BEM, OKCH]I, KUCIIOTA, OCHOBAHHUE, COJIb, JIEKTPOOTPHUIIATEIILHOCTD, CTETICHb OKUCIICHNUS,
XUMUYECKas peakius, Kiaccuukamus peakiuii: peakiuu COSANHEHUS, pPEaKIuu
pa3JIoXKEHUS, peaKIMU 3aMEIIeHHs, PEaKIIH 00MeHa, IK30- M YHIOTEPMUIECKIE PEaKIINH,
TEMI0BOM 3(PPEKT peakinu, sIpo aToMa, IEKTPOHHBIN CJIOW aToma, aTOMHAasi OpOUTAIIb,
paanyc aToMa, XUMHUYECKasi CBS3b, MOJISPHAS U HEMOJSIpHAsl KOBAJICHTHAs CBS3b, HOHHAS



CBA3b, MOH, KAaTHOH, AaHHOH, pPacTBOp, MaccoBas JOJs BewiecTBa (MpPOLEHTHas
KOHIIEHTpAIMsl) B paCTBOPE;

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

UCIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY [UJISi COCTaBJIeHUS (OpMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUM;

ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWMHApPHBIX COEJUHEHUSX, CTEHEHb
OKHCIIGHUSI DJIEMEHTOB B OWHApHBIX COEAMHEHHUAX, TNPUHAMICKHOCTh BEIIECTB K
oTnpeaenéHHOMY KJIacCy COSAMHEHUH 0 hopMyIiaM, B XMMUUYECKOM CBsI3U (KOBaJCHTHAS
Y MOHHAs) B HEOPIraHUYECKUX COCIUHEHUSX;

packpeiBath cMmbica [lepuoanueckoro 3akona J[.MI. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHUMAHUE TEPUOJNYECKON 3aBHCHMOCTU CBOMCTB XUMHUYECKHUX JJIEMEHTOB OT HX
noynoxkeHuss B Ilepuoguyeckoid CUCTEME, 3aKOHOB COXPAHEHHSI MAacChl BEILECTB,
IOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO Y4€HMs, 3aKOHa ABOTaJpo, OIUCHIBATh U
XapakTepu30BaTh TabMM4yHy0 Gopmy Ilepuonnyeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJIaBHas mnoArpynna (A-rpynma)y u «mobounas noxarpymma (b-
rpynna)», Majuble U OOJbIINE MEPUOJIbl, COOTHOCUTh 0003HAYEHMSI, KOTOPbIE UMEIOTCS B
tabmuue «llepuonnyeckas cucrema xumuueckux osneMmeHtoB .M. MengeneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XUMUYECKUX IIEMEHTOB (COCTAB U 3apsi]l
A11pa, O0IIee YHUCIIO FIEKTPOHOB U PACIPEIETEHUE UX 10 JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XUMUYECKHUE SJIEMEHTHI, HEOPTaHUYECKHUE BELIECTBA, XUMUUYECKHE
peakuuu (IO YUCIYy M COCTaBY YYacTBYIOIIMX B pEAKIMH BEUIECTB, MO TEIMIOBOMY
sdexry);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOMCTBA BEIIECTB Pa3TUUYHBIX
KJIaCCOB,  NMOATBEp)KJash  OMNHCaHWE  MpPUMEpPaMU  MOJEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIU;

IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kauy€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX NPEBPALLECHUI B PA3JIMYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MacChl BEIIECTB, MACCOBYIO
JOJII0 XMMHUYECKOTO 3JIEMEHTa Mo (QopMyJie COETUHEHMs, MACCOBYIO JOJI0 BEIIECTBa B
pacTBOpE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUY;

MPUMEHSATHh OCHOBHBIE ONEPALIMM MBICIUTEIbHON NEATEIbHOCTH - aHAJM3 U CHUHTE3,
CpaBHEHHUE, OO0O0OIlEHHE, CUCTEMATU3alMI0, KIACCU(UKAIUIO, BBISBICHUE MPUYMHHO-
CJIEICTBEHHBIX CBSI3el - JJII M3Y4YEHHUs] CBOWCTB BELIECTB M XUMHUYECKUX PEaKLUM,
€CTECTBEHHO-HAYyYHbIE METOJbl MO3HAHUS - HAONIOACHHE, U3MEPEHUE, MOJIETUPOBAHMUE,
AKCIIEPUMEHT (peaJIbHbIN U MBICIICHHBIN);

CJIeIoBaTh MpPaBWJIaM TIOJIb30BaHUS XUMHUYECKOM TMOCYyIOM U J1abOpaTOpHBIM
o0opyIOoBaHMEM, a TaKXe IpaBuiaM OOpalleHuss C BEUIECTBAMU B COOTBETCTBUHU C
MHCTPYKUHUSMHU 110 BBITIOJHEHUIO JJAOOPATOPHBIX XMMHUYECKUX OMBITOB IO MOJYUYEHHUIO U
coOMpaHUIO ra3000pa3HBIX BEIIECTB (BOJOPOIa U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB
C OIpEIEIEHHON MACCOBOW JIOJIE PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH U MTPOBOJAUTH
XUMUYECKUE SIKCIIEPUMEHTBHI 10 PACIIO3HABAHUIO PACTBOPOB IIEI0UYEH U KUCIIOT C IOMOUIBIO
WHIUKATOPOB (JTaKkMyc, heHondTarenH, METUIIOPaHXK U IpyTHe).



K koniy o0yuenusi B 9 knacce y oOyuatromierocst Oyay copMupoBaHbl CleayIOIIne
IPEAMETHBIE PE3YIBTAThI IO XUMHH:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHNA: XUMUYECKUN 3JIEMEHT, aTOM,
MOJIEKYJa, MOH, KaTHUOH, aHHOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAsl PEAKIUsl, XUMHUUIECKas CBS3b,
TEIUIOBOM 3(p(EeKT peakiuu, MOJb, MOJSPHBIH 00BEM, pacTBOp, DIIEKTPOJUTHI,
HERJICKTPOJIUTHI,  DJCKTPOJIUTHUECKAs AUCCOIHUAIMS, pEaKud HOHHOro oOMeHa,
KaTajin3aTop, XHMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE pEaKIHH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIINHN, OKHACIINUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAHOBJICHHE, AJJIOTPOIHUs, aM(POTEPHOCTh, XUMUYECKas CBsI3b (KOBaJICHTHAsI, HOHHAS,
MeTaJuIMYecKasi), KpUCTaJUIMUecKas pemeTKa, KOppo3Ws METaIOB, CIUIABBI, CKOPOCTH
XUMHAYECKOU pEeaAKLNH, ITpeaeiabHO nomycruMas konuenrpanus II/IK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITUN U NMPUMEHATH 3TH
NOHATHS IIPU ONMCAHUH BEIIECTB U UX MPEBPAILECHUN;

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

ONpENENATh BaJCHTHOCTh M CTENEHb OKHUCICHUS XHMHYECKHUX 3JIEMEHTOB B
COECIMHEHMSIX Pa3IM4YHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJlaccy
COeIMHEHHH 10 (opmysaM, BHUJ XUMUYECKOM CBSI3M (KOBaJ€HTHas, MOHHAsi,
METaJUIMYecKasi) B HEOPraHUYECKUX COEAMHEHUSX, 3aps]l HOHA M0 XUMHYECKOU (opMyIie,
XapakTep cpeAabl B BOJHBIX pacTBOpax HEOPraHMYECKUX COEIMHEHHH, THI
KPHUCTAJUINYECKOMN PEIIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbich [lepuonnueckoro 3akona [[.M. MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHME: ONHUCHIBATh M XapaKTepu3oBaTh TabinuHyro (opmy Ilepmonnueckoi
CUCTEMbI XMMHUYECKUX 3JIEMEHTOB: Pa3IMyaTh MOHATUS «TJaBHas noArpynmna (A-rpymnmna)»
u «mobouynas mnoarpynmna (b-rpynma)», maneie u OOJBIIME TEPUOMBI, COOTHOCHUTH
0003HaUYEHUs, KOTOpbIE UMEIOTCA B NEPUOAMYECKON Tabiuie, C YUCIOBBIMU
XapaKTepUCTHUKaMH CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsl sAapa,
oOliee 4KCIIO AIEKTPOHOB M pacHpeleleHHe MX IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHSTH
oO1I1e 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U MX COSAMHEHUN B Mpejenax
MaJIbIX IEPHUOOB M IJIaBHBIX MOATPYMI C Y4ETOM CTPOCHHUS UX aTOMOB;

KJIACCU(PUIIMPOBATH XUMUYECKHUE DJIEMEHThI, HEOPTaHUYECKHUE BELIECTBA, XUMUUYECKHE
peakuuu (10 YKCIIy U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEILECTB, 110 TEIIOBOMY 3D (eKTy,
110 U3MEHEHHUIO CTENIEHEN OKHUCIICHUSI XUMUYECKHUX AJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOlIME W cHenu(pUYecKHe XUMUYECKHE CBOWCTBA
IOPOCTBIX M CJHOXKHBIX BEUIECTB, MOATBEPKIAsi ONUCAHUE MPUMEpPAMU MOJIEKYJSIPHBIX U
MOHHBIX YPABHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

COCTaBIISITh YPABHEHUS DJICKTPOJIUTUUECKON TUCCOUMALINU KUCIIOT, IIEJT0YEH U COJIEH,
MOJIHBIE M COKpAIIEHHbIE YPAaBHEHUS PEAKIUil MOHHOrOo OoOMEHa, ypaBHEHMs peakiui,
MOATBEPKIAAOIINX CYLIECTBOBAHUE T'€HETUYECKON CBS3M MEXK/y BEIIECTBAMH Pa3JIMYHBIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITHUX PeaKIuii;

IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BOZMOXKHOCTH
IPOTEKAHUS] XUMUUYECKHUX MPEBPAIICHHUIN B pa3IMUHbIX YCIOBUSIX;



BBIUNCIISITH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO
JOJII0 XMMHUYECKOI0 JIEMEHTa MO (QOopMyJie COEIUHEHMs, MACCOBYIO JOJI BELIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUUYECKOHN peakuy;

coOnroAaTh MpaBWiIa TOJB30BAaHUS XUMHUYECKOM TMOCYJOoW U J1aOopaTOpPHBIM
o0Opy/0OBaHMEM, a TaKXKe IpaBWiIa OOpalleHMs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMHU IO BBITIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OMBITOB IO MOJYUYEHHUIO U
COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAaKa M YIIIEKUCIIOTO rasa);

MPOBOAMTDH PEAKIIUH, TOITBEPKIAIOIINE KaUEeCTBEHHBIN COCTAB PA3IUMYHbBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUAOPOMHUI-, MOIU-, KapOoHAT-, pocdar-, CUITUKAT-,
cynbhar-, TUAPOKCUA-UOHBI, KAaTHOHHl AMMOHMS M HOHBl H3YYCHHBIX METaJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTAaHMUECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIEC OIEPAIlMd MBICIUTEIBHONU NEATEIHHOCTH - aHAU3 M CHUHTE3,
CpaBHEHHE, 0000LIECHNE, CUCTEMATU3ALINIO, BBISIBICHUE IPUYNHHO-CIIEICTBEHHBIX CBA3EH -
JUIS U3YYEHHUS CBOMCTB BELECTB U XMMHUYECKHUX PEAKLIUN, €CTECTBEHHO-HAYYHbIE METObI
NO3HaHUs - HaOJIOJCHHE, U3MEpPEHHE, MOJEIUPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIH ).

Temamuueckoe niaHuposarnue

Bo3mokHOCTH
Ne KoJu-Bo
u/n HaumeHnoBaHue pa3ie/ioB/TemM qacop | MCTO/IB30BAHUA
20P
8 kiacc 68
1 | Ilepsonauanvuvie xumuueckue noOHAMUsL 20
11 Xumus — Ba)KHas 00J1aCTh €CTECTBO3HAHUS U 5 https://resh.edu.ru
MPAKTUYECKOMN JCSITEIIbHOCTH YeJIOBEKa
1.2 | BemecTBa 1 XUMUYECKHE PEAKITUH 15 https://resh.edu.ru
5 Baoicnetiwue npedcmagumenu HeopeaHuyeckKux 30
seujecms
2.1 | Bo3ayx. Kucnopoa. I[Tonsitue 06 okcumax 6 https://resh.edu.ru
2.2 | Bogopon. ITonsiTHe 0 KHCIIOTaxX U COJISIX 8 https://resh.edu.ru
2.3 | Bona. PactBopsl. [ToHsiTHe 00 OCHOBaHMSIX 5 https://resh.edu.ru
2.4 | OCHOBHBIE KJIACChI HEOPTAHUYECKUX COCTMHEHHIM 11 https://resh.edu.ru
Ilepuoouuecxuii 3axon u Ilepuoouuecxas
cucmema xumuiyeckux snemenmos /{. H.
3 | Menoeneesa. Cmpoenue amomos. Xumuueckas 15
c653b. OKUCIUMENbHO-80CCMAHOBUMETIbHBLE
peaxkyuu
[Tepnonnueckuii 3akoH u [leproauueckas cucrema https://resh.edu.ru
3.1 | xumuueckux ’1emenToB . . Menaeneena. 7
CrpoeHnue aroma
39 Xumudeckas cBs3b. OKUCIUTETHHO- Q https://resh.edu.ru

BOCCTAHOBUTEJIBHBIE PEAKIIUU
Pezepsnoe epems 3




Bo3mokHOCTB
Ne Kou-Bo
/i HauMeHoBaHue pa3ienoB/TemM qacop | MCMOIb30BANMS
20P
9 kiacc 68
1 | Bewecmeo u xumuueckue peaxyuu 17
11 [ToBTOpeHwue u yriayOneHne 3HaHUH OCHOBHBIX 5 https://resh.edu.ru
" | pa3nmenoB Kypca 8 Kiacca
12 OCHOBHUBIG 3aKOHOMEPHOCTU XUMHUYECKUX 4 https://resh.edu.ru
peaknui
13 DNEKTPOIUTAYECKAS TUCCOIHAITNS. XUMUYECKHE 2 https://resh.edu.ru
peakiMy B pacTBOpax
2 | Hememannol u ux coeounenus 25
71 OO01mast XxapaKTepUCTHKa XUMUYECKUX DJIEMEHTOB 4 https://resh.edu.ru
" | VIIA-rpynnsl. ["'anorensl
29 OO01mast XxapakTepUCTHUKa XUMUYECKUX DJIEMEHTOB 6 https://resh.edu.ru
" | VIA-rpynnel. Cepa u €€ coequHEeHuUs
23 OO6m1as xapakTeprUCTUKa XUMUYECKUX 2JIEMEHTOB 7 https://resh.edu.ru
" | VA-rpynmsl. A3ot, pocdop U UX coeAMHEHUSI
OO6m1as xapakTepUCTUKa XUMUYECKUX 2JIEMEHTOB https://resh.edu.ru
2.4 | IVA-rpynnsl. Yriepoa ¥ KpEMHHM, U UX 8
CO€JIMHEHHUSI
3 | Memannwt u ux coeounenus 20
3.1 | O0mume cBOMCTBA METAIJIOB 4 https://resh.edu.ru
3.2 | Baxueiimme MeTamwibl 1 UX COEIUHEHUS 16 https://resh.edu.ru
4 | Xumus u oxpyoscarowas cpeoa 3
4.1 | Xumus u okpyxaromas cpeaa 3 https://resh.edu.ru
Pe3zepenoe epems 3
lloypounoe nnanuposanue
No Kou1-Bo Bo3moxHOCTH
u/n Tema ypoka qacop ~CHOJIb30BAHM
20P
8 kirace 68
1 [IpeameT xumuu. Posib XuMUHK B )KU3HU YETIOBEKA. 1 hitps://resh.edu.ru
Tena u BemecTa
2 TlonsTHe 0 MeTOAaX MO3HAHUS B XMMHUHU 1 https://resh.edu.ru
[TpakTuueckas padora Ne 1 «IIpaBuna paboTsl B
3 nabopaTtopuu U NpuéMbl 0OpaIICHUS C 1 https://resh.edu.ru
J1a00paTOPHBIM 000PYAOBAHUEM




Yucrtsle BemmecTBa U cMecH. CriocoObl pa3aeneHus

4 . https://resh.edu.ru
cMmecei
[TpakTuyeckas pabora Ne 2 «Paznenenue cmecei

5 P p e https://resh.edu.ru
(Ha MpUMeEpe OYUCTKHU TTOBAPEHHOM COJIN )»

6  ATOMBI U MOJICKYJIBI https://resh.edu.ru
XUMHUYECKHE DJIEMEHTBI. 3HAKH (CUMBOJIBI

7 ( ) https://resh.edu.ru
XUMHUYECKHUX IJIEMEHTOB

8  IIpocThie 1 CIIOKHBIC BENIECTBA https://resh.edu.ru

9 | ATOMHO-MOJIEKYJISIPHOE YUCHHUE https://resh.edu.ru
3aK0OH MOCTOSTHCTBA COCTaBa BEIIECTB.

10 Xwumwnueckas popmyna. BaneHTHOCTH aTOMOB https://resh.edu.ru
XUMUYECKUX DJIEMEHTOB
OtHocuTenbHas aTroMHas Macca. OTHOCUTENbHAS

11 https://resh.edu.ru
MOJIEKYJISIpHas Macca
MaccoBast 10JI1 XUMUIECKOTO JJICMEHTA B

12 8 https://resh.edu.ru
CO€JIMHEHUU

13 KomuuectBo BemecTtBa. Monb. MosipHast macca https://resh.edu.ru
duznvecKre ¥ XUMUIECKUE SIBJICHUS. XUMUYeCcKas

14 https://resh.edu.ru
peakius
[Ipy3HaKky ¥ yCIIOBHS MPOTEKAHUS XUMHYECCKUX

15 P iy P https://resh.edu.ru
peaKImiA
3aK0H COXpaHEHHs MacChl BEIIECTB. XUMHUECKUE

16 P H https://resh.edu.ru
ypaBHCHHS
Brraucnenus KoimdecTBa, MacChl BEIIECTBA 110

17 ’ et https://resh.edu.ru
YpPaBHEHUSIM XUMHUYCCKUX PEAKITUI
Knaccudukanuss XumMmudeckux peaxkium

18 uran peaKl https://resh.edu.ru
(coenuHEHUs, Pa3JIOKEHHUS, 3aMEILICHHs, OOMEHA)
M. B. JIoMOHOCOB — y4EHBIN-IHIIMKIIONIETUCT.

19 Y T https://resh.edu.ru
O06o00111eHIE ¥ CUCTEMAaTU3alMs 3HAHU I
Kontpospnas padora Nel mo Teme «BemecTsa u

20 P P https://resh.edu.ru
XUMHUYCCKUC PEAKITUN
Bo3myx — cmecs razos. CocTtas Bo3nyxa.

21 Y Y https://resh.edu.ru
Kucnopon — anemeHT u nipoctoe BemectBo. O30H
duznyeckre 1 XUMUICCKHAE CBOMCTBA KHCIIOPOIa

22  (peakuuu okucieHus, ropenue). [lonstue 06 https://resh.edu.ru
OKCHJIaX
Cnioco0bI oJTydeHUsT KUCI0poa B 1a00paTopuu 1

23 Y PO parop https://resh.edu.ru
MPOMBITIUICHHOCTH. [IprMenenue kucmopoaa
TennoBoit 23HEKT XUMUUECKOUN peakIuu, MOHATHE

24 0 TEPMOXMMHUYECKOM YPaBHEHUHU, FK30- U https://resh.edu.ru
SHIOTEPMHUICCKHUX PEAKITUIX
TormnmmBo (HedTh, yroiab U MeTaH). 3arps3HCHUE

25 (nets, y ) p https://resh.edu.ru

BO3J1yXa, CIOCOOBI €ro Mpe0TBpalleHHUS




[IpakTrueckas padora Ne 3 o teme «llomyuenue u

26 z https://resh.edu.ru
coOupaHue KUCIOpOaa, U3yUEeHUE €ro CBONCTBY

27 Bonopos — 31meMeHT 1 MPoCTOe BEIIECTBO. https://resh.edu.ru
HaxoxaeHue B mpupoie

73 duznyueckre u XUMUIECKUE CBOWCTBA BOJIOPO/IA. https:/resh.edu.ru
[IpumeHnenue Boopoaa

29  TloHsiTHE O KUCIIOTaX M COJIAX https://resh.edu.ru

30  CnmocoObl ToTydeHHs BOAOpOAa B 1a00paTOpuu https://resh.edu.ru

31 [TpakTraeckas pabota Ne 4 o Teme «HoinquHe u https://resh.edu.ru
coOupaHue BOJIOPOa, U3YICHHUE €r0 CBOMCTBY

32  Monspusblii 00bEM ra3oB. 3aKkoH ABOraapo https://resh.edu.ru
Breruncnenust 00pEMa, KOIMUECTBa BEIIECTBA ra3a

33 10 ero U3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH https://resh.edu.ru
00BbEMY
Brrurcnenus 00bEMOB Ta30B 110 YpaBHEHUIO

34  peakiuu Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIICHUN https://resh.edu.ru
ra3oB

35 @®usnuyeckue U XMMHUYECKHE CBOICTBA BOJIBI https://resh.edu.ru

36  CocraB ocHoBanuil. [loHsiTre 00 HHAMKATOpPAX https://resh.edu.ru
Bopa xak pactBoputens. Haceiennsie u

37  HeHachllLIEHHbIE pacTBOpbl. MaccoBas 0 https://resh.edu.ru
BEIIIECTBA B PACTBOPE
[Tpaktuueckas padora Ne 5 o Teme

38  «lIpurotoBieHue pacCTBOPOB C ONMPEACIEHHON https://resh.edu.ru
MacCOBOH J0JIeH pacCTBOPEHHOTO BEIIECTBAY

39 KonTtponrhas padota Ne2 no teme «Kucnopos. https://resh.edu.ru
Bopopon. Bona»

40  Oxcuppl: cocTaB, KIaccuuKalys, HOMEHKJIATypa https://resh.edu.ru

41 [TosyyeHne u XMMHUYECKHUE CBOMCTBA KUCITOTHBIX, hitps://resh.edu.ru
OCHOBHBIX ¥ aM(POTEPHBIX OKCHIOB

47 OcHoBaHusi: cocTaB, Kiaccudukaius, https://resh.edu.ru
HOMEHKJIaTypa

43  IlomyueHue U XMMHYECKHE CBOMCTBA OCHOBAHHIA https://resh.edu.ru

44  KuCIOTHI: COCTaB, KilaccuduKalys, HOMEHKIATypa https://resh.edu.ru

45 TlomyueHue U XUMHYECKHE CBOMCTBA KUCIIOT https://resh.edu.ru

46 Conu (cpennue): HOMEHKJIATYpa, CIIOCOOBI https:/resh.edu.ru
MOJTyYeHHUs, XUMUYCCKHE CBOMCTBA
[Tpaktuueckas padota Ne 6. Pemenue

47  BKCHEPUMEHTAIBHBIX 33/1a4 10 TeMe « OCHOBHBIE https://resh.edu.ru
KJIACCHI HEOPTAHMYECKUX COSAMHCHUI

48 ['eHeTHYeCKas CBA3b MEXKIY Kaccamu https://resh.edu.ru
HEOPTaHMYECKUX COCAMHECHHN

49  OO6oO1IeHne u cUCTeMaTH3aIs 3HaHUHA https://resh.edu.ru




Kontponbsnas padota Ne3 o Teme «OCHOBHBIC

50 " 1 https://resh.edu.ru
KJIACCHI HEOPTAHMYECKUX COSTUHEHUN
[TepBble MOMBITKU KJIaCCUPUKALUA XUMUYECKUX

51 »snementoB. [loHsTHE O TpymHIIaX CXOIHBIX 1 https://resh.edu.ru
AJIEMEHTOB

5> [Tepnonnueckuit 3akoH u llepuoauueckas cucrema 1 hitps://resh.edu.ru
xuMudeckux raemeHToB JI. 1. MenneneeBa

53  Ilepuonpl, rpyniibl, MOATPYIITHI 1 https://resh.edu.ru

54 Crpoenue atoMoB. COCTaB aTOMHBIX SIED. 1 https:/resh.edu.ru
N3oTombl
CtpoeHue 3eKTpOHHBIX 000JI0YEK aTOMOB

55 anementoB [lepuonnueckoit cucremsl /. U. 1 https://resh.edu.ru
MenpgeneeBa
XapakTepucTuKa XUMHUYECKOT0 JIEMEHTA 10 €ro

56  monoxenwuto B [lepuonuueckoit cucreme /. U. 1 https://resh.edu.ru
MenpeneeBa
3Hauenue [leprnoanueckoro 3aKkoHa i pa3BUTHUA

57  wayku u npaktuku. 1. 1. MeHnneneeB — y4€HbIi, 1 https://resh.edu.ru
MeJaror M rpakIaHuH

53 DNEKTPOOTPUIIATEIHHOCTh ATOMOB XUMHUYECKUX 1 https:/resh.edu.ru
AJIEMEHTOB

59 HoHHas XxuMUYECKas CBA3b 1 https://resh.edu.ru

60  KoBaneHTHas MmoyisipHas XUMHUYECKasl CBSI3b 1 https://resh.edu.ru

61 KoBaneHTHas HENMOJIIpHAs XUMUYECKas CBSI3b 1 https://resh.edu.ru

62  CremneHb OKUCIICHUS 1 https://resh.edu.ru

63  OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 https://resh.edu.ru

64  OkuCIUTETN U BOCCTAHOBUTEIHU 1 https://resh.edu.ru

65 Kontponrnas padota Ned4 o teme «CtpoeHue 1 https://resh.edu.ru
aroMa. XUMHYECKAs CBSI3b»

66 Pe3epBLHI>1ﬁ ypok. O00011IeHre U cCuCTeMaTH3aIus 1 https:/resh.edu.ru
3HaHUHT

67 Pe3ep]iHI>Iﬁ ypok. O00011IeHre U cCuCTeMaTH3aIus 1 https:/resh.edu.ru
3HaHUHN

63 PeszepBHbiii ypok. O60011I€HNE U CUCTEMATU3AIINS 1 https:/resh.edu.ru

3HAHUU




Bo3moxHOCTH

Ne KoJu-Bo
u/n Tema ypoka wacop CHOIb30BAaHHS
20P
9 kJ1acc 68
1 IIepnonmueckuit 3axoH. [lepuonnueckas cucrema 1 hitps://resh.edu.ru
xuMudeckux saemeHToB J. 1. MenneneeBa
) 3aKOHOMEPHOCTH B U3MEHEHHUH CBOI?CTB 1 https://resh.edu.ru
XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOIOB
3 Knaccudukanus u HOMEHKIIaTypa HEOPTaHUIECKUX 1 https:/resh.edu.ru
BEIIIECTB
4 BI/II[EI XUMHUYECKOU CBSI3U U TUIIBI KPUCTAIITUYECKUX 1 https:/resh.edu.ru
pemeToK
KonTtponrhas padota Nel no teme «IloBTOopenue u
5  yrayOsieHue 3HaHUN OCHOBHBIX Pa3zesioB Kypca 8 1 https://resh.edu.ru
KJ1accay
6 Knaccudukanys XuMUYECKUX peaKuui 1Mo 1 hitps://resh.edu.ru
Pa3JIMYHBIM MPU3HAKAM
7 [ToHsATHE O CKOPOCTH XUMHUUYECKOUN PEAKIIUH. 1 https:/resh.edu.ru
[ToHsiITHE O TOMOTEHHBIX U T€TEPOTCHHBIX PEAKITUIX
[TonATHE O XMMHUYECKOM paBHOBECUU. DaKTOPHI,
8  BIUAIOUIME Ha CKOPOCTh XUMHUUYECKOUN peakinu 1 1 https://resh.edu.ru
MOJIO’KEHUE XUMUYECKOTO PABHOBECHUSI
9  OkHCIUTETHbHO-BOCCTAHOBUTEIBLHBIE PEAKITUU 1 https://resh.edu.ru
10 Teopust HMEKTPOJIUTHUECKON JUCCOIIUALINH. 1 https:/resh.edu.ru
CusibHBIE U CJIa0ble SJIEKTPOJIUTHI
11 HonHble ypaBHEHHS peaKIuit 1 https://resh.edu.ru
XUMHYECKHUE CBOMCTBA KUCIIOT U OCHOBAaHUM B
12 cBere mpencTaBieHUN 00 PIEKTPOIUTHUECKON 1 https://resh.edu.ru
U CCOLAALINHT
XUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 npencraBieHuii 00 3IEKTPOTUTUYECKON 1 https://resh.edu.ru
JUCCOIUALINHT
14  TlonsiThe 0 THAPOJIU3E COJEH 1 https://resh.edu.ru
15 OO0ob6mieHue u cucTeMaTu3aius 3HaHUi 1 https://resh.edu.ru
16 [Tpaktuueckas padora Ne 1. «Pemenue | https://resh.edu.ru
AKCTIEPUMEHTAILHBIX 3a/1a4»
KonTtpomarshas pabota Ne2 o teme
17  «DnexkTpoauTuyueckas IUCcConUaus. X uMHUIECKUE 1 https://resh.edu.ru
pEaKIMK B paCTBOPaX»
18 O6HU1asI XapaKTePUCTUKA TaJIOT€HOB. X UMUYECKUE 1 https:/resh.edu.ru
CBOMCTBA Ha IpUMeEpeE XJiopa
19 XnopoBogopoa. ComnsiHast KUCI0Ta, XMMAYECKUE | hitps://resh.edu.ru

CBOWCTBA, OJIyYCHUE, TPUMEHEHHUE




20

[IpakTiueckas pad6ora Ne 2 o teme «Ilomyuenue
COJISTHOW KHCJIOTBI, U3YUYECHUE €€ CBOMCTBY

https://resh.edu.ru

21

Breraucnenus no YPaBHCHUAM XUMHYCCKHUX
peaKuHﬁ, CCJIM OJIMH M3 pCAarcHTOB J1dH B U30BITKE

https://resh.edu.ru

22

23

OO6mas xapakTepucTuka 31eMeHTOB VIA-rpynimbl
AnnotponHble MoauduKanuu cepbl. HaxoxneHue

Cepbl U €€ COCNMHEHU B PUPOAE. XUMHUYECKHE
CBOMCTBA CEPBI

https://resh.edu.ru

https://resh.edu.ru

24

25

26

CepoBomopo/, cTpoeHue, GU3nIecKue u
XMMHUYECKUE CBOMCTBA

Oxcunpl cepbl. CepHasi KUCIIOTa, PU3NYECKUE U
XUMUYECKUE CBOMCTBA, TPUMEHEHUE

XHUMHUYECKHUE PEAKINH, JIEKAITUE B OCHOBE
IPOMBILUIEHHOTO CI0c00a NOJyYeHUs! CEpPHO
KHUCJIOTHI. XMMHUUYECKOE 3arpsi3HEHUE OKpYKaroIen
Cpeabl COEAUHEHUSMHU CEPhI

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

27

28

29

Brruncnenne maccoBoil JOJIM BBIXOAa MPOIYKTa
peakuuu

OO11as XapakTepuCTHUKA 3JIEMEHTOB V A-TpYIIIIbI.
A30T, pacpocTpaHeHue B IpUpoe, pusndeckue u
XUMHYECKUE CBOKCTBA

AMMHak, ero (pU3NYECKue 1 XUMHYECKHE CBOMCTBA,
IIOJIyYEHHE U IIPUMEHEHNE

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

30

31

[Ipaktuueckas padora Ne 3 no teme «Ilonyuenue
aMMUaKa, U3y4YeHHe €ro CBOMCTBY

A30THas KUCI0Ta, €€ PU3NIeCKue 1 XUMHUUYSCKHUE
CBOMCTBa

https://resh.edu.ru

https://resh.edu.ru

32

33

34

Hcnonb30BaHne HUTPATOB U COJICH aMMOHHSI B
KaueCcTBe MUHEPAJIbHBIX yA00peHH. XUMHUYECKOE
3arpsi3HEHNE OKPY KAIOIIEH cpebl COSTUHEHHUSIMU
azoTa

dochop. Oxeun pochopa (V) u pochopras
KHCJIOTa, (PU3NYECKUE U XUMUYECKIE CBONCTBA,
NOJTyueHHe

Ucnionp3oBanue (hochaTroB B KauecTBe
MUHEPAJIBHBIX Y100peHuit. 3arpsi3HeHue
MIPUPOHON cpefbl pocharamu

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

35

36

Yriepoa, pacpoCcTpaHEHHE B TIPUPOJIC,
(bu3HYeCKUEe M XUMUYSCKHE CBOWCTBA

Oxcunpl yriepoaa, ux GU3NIECKUe 1 XUMUUECKHE
CBOMCTBA. DKOJIOTHYECKHE MPOOJIEMBI, CB3aHHBIC C
okcusioM yriepoaa (IV)

https://resh.edu.ru

https://resh.edu.ru

37

YroJibHag KUCIIOTa U €€ COJTU

https://resh.edu.ru




[IpakTiueckas padora Ne 4 o teme «Ilomyuenue

38 yraekucioro raza. KauecrBeHHas peaxius Ha 1 https://resh.edu.ru
KapOOHAT-HOH»
39 [TepBOHaYaNbHBIE MTOHATHUS 00 OPTAHUYECKUX 1 https://resh.edu.ru
BEIIECTBAaX KaK O COSAMHCHUSIX YTIIIepoia
40 KpemHUi 1 €ero COeTHHCHUS 1 https://resh.edu.ru
[TpakTudeckas padora Ne 5. Permenue
41 SKCHEepUMEHTAJIBHBIX 33J/1a4 10 TeMe «Baxuerme 1 https://resh.edu.ru
HEMETAIUIBl M X COCTUHCHMSI»
42 KonTponbnas padota Ne3 no teme «Baxueiimme 1 hitps://resh.edu.ru
HEMETAJUTBl U UX COCTMHCHUS
OO0mas XxapakTepucTUKa XUMUIECKIX HIIEMEHTOB —
43  METaIoB. MeTanane?Kaﬂ CBA3b 1 METAILTHHECKAS 1 https://resh.edu.ru
KpucTauueckas pemérka. Ou3ndecKue CBOMCTBa
METaJIOB
44 XUMHUYECKHE CBOﬁCTPa METAJIJIOB. § | https://resh.cdu.ru
DNEKTPOXUMHUECKUH Pl HATPSHKEHUN METAILIIOB
OO6mue crocoObl noxyueHus: MmetaioB. CIijiaBbl.
45 BBI‘—II/ICJEGHI/IH 10 YPaBHEHUSIM XUMHUYCCKUAX 1 https://resh.edu.ru
PEeaKIHiA, €CITM OJIMH U3 PEareHTOB COACPIKUT
IpUMECH
46 IloHsTHE O KOPPO3UH METAIIOB 1 https://resh.edu.ru
47  lllenmo4yHble METAJLIBI 1 https://resh.edu.ru
48  Oxcuibl ¥ TUAPOKCHUIBI HATPUS U KaJIUs 1 https://resh.edu.ru
49 Illemo4HO3EMEIIbHBIC METAIUIBI — KAIBIIUA M MarHUH 1 https://resh.edu.ru
50 Baxnenmme coeTuHEHUS KaabIIHs 1 https://resh.edu.ru
51 OO06o01ieHne U cucTeMaTu3alus 3HaHUI 1 https://resh.edu.ru
52 JKécTkocTb BOJBI U CIOCOOBI €€ YCTpaHEHUs 1 https://resh.edu.ru
53 [IpakTrueckas pa?om No 6 o Teme «OKécTkoCTh 1 https:/resh.edu.ru
BOJIbI U METOJIbI €€ YCTPAHEHU S
54  AmomMuHui 1 https://resh.edu.ru
55 AwmdoTepHble CBOMCTBA OKCUIA M TUAPOKCHIA 1 https://resh.edu.ru
56  XKeneso 1 https://resh.edu.ru
57 Oxcunpl, THAPOKCHUABI U cosin kene3a (1) u skenesa | hitps://resh.edu.ru
(I11)
58 OO0o01IeHNE U cCUCTeMaTH3allks 3HAaHU I 1 https://resh.edu.ru
[Tpaktuueckas padora Ne 7. Pemenue
59  sKcmepUMEHTAIBHBIX 3a7a4 1Mo Teme «BaxHeimme 1 https://resh.edu.ru
METaJUIbl U X COSTUHECHUS
Brraucienus mo ypaBHEHUSAM XUMUYCCKUAX
60 PEaKIMiA, €CJTM OJITMH U3 PEarcHTOB JiaH B N30bITKE 1 https://resh.edu.ru

VI COLEPKUT MPUMECH. BbIUnCIIEHUsT MacCOBOU
JIOJIM BBIXOJa IPOAYKTA PEAKLIMU




61 OO6oOmeHne U CUCTEeMaTH3alMs 3HAHUI 1 https://resh.edu.ru
K 6ota Ned eme «B i

o KonTponbHas pabora Ned mio Teme «Baxneriume 1 https://resh.edu.ru
METAILJIBI U X COCTUHEHHUS

63 BemecTBa 1 MaTepuaiibl B MOBCEAHEBHON YKH3HU 1 https://resh.edu.ru
YeJI0BeKa

64 XUMHYECKOE 3arpsi3HEHHE OKPYKAIOIIEH Cpe/Ibl 1 https://resh.edu.ru

65 Poib XMMUHM B pEIICHUH SKOJIOTHYSCKHUX MPOOIeM 1 https://resh.edu.ru
P 7 . 06006

66 [C3CPBHBIH ypoK O060061IeHre U cHCTeMaTU3aIus 1 https://resh.edu.ru
3HaHUU
P 7 .

7 De3epBHBIA ypoK O06o0011eHNE U cCUCTEeMaTU3AIIHS 1 https:/resh.edu.ru
3HAaHWUU
P 7 . 06006

63 ' ;;EEII;IHBII/I ypok. O6001eHue 1 cucTeMaTH3aIus 1 https://resh.cdu.ru

B (denepanbHbix M peruoHaNbHBIX MPOILEAypax OIEHKH KayecTBa OOpa3oBaHMs
UCTIONB3YeTCs TepedyeHb (KoaudukaTtop) pacmnpelesieHHbIX MO0 KiaccaM MPOBEPSIEMbBIX
TpeOOBaHMI1 K pe3ysibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM TPOrpaMMbl OCHOBHOTO
o01ero 00pa3oBaHus U SJIEMEHTOB COJIEPKAHUS IO XUMUHU.

IIposepsiemble mpebogarnus K pe3yibmamam 0C80eHUs OCHOBHOU 00pA308aMeENIbHOL

npoepammsl (8 Kracc)

Kon
MIPOBEPSEMOTO
pe3yJibTaTa

[TpoBepsiembie IpeAMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM
00pa3oBaTeIbHON MPOTPaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHus

1

ITo Teme: «HepBOHa‘IaJ'IBHBIG XUMHWYCCKHUEC ITOHATHUA»

1.1

PacCKpbIBaTh CMBIC]I OCHOBHBIX XUMUYECKUX MOHSTHI: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, IIPOCTOE BEIIECTBO, CII0XKHOE BEILECTBO, CMECH
(omHOpOJHAs U HEOJHOPOJIHAS ), BaJICHTHOCTb, OTHOCUTEIbHASL aTOMHAs
Y MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBas JI0Js XUMHYECKOTO 3JIEMEHTAa B COEIWHEHUH, MOJSPHBIN
00BEM, XHMMHUYECKasi peakius, KiacCupUKAIUs PpPEaKIuil: peakiuu
COCJIMHEHHUS, PEAKLUUU Ppa3JIOKEHUS, PEAKUHUHM 3aMEIICHHs, peaKUuu
oOMEHa, 5K30- W DHJOTEPMHUECKHE pEaklHUH, TEemIoBol 3ddext
peakluu, pacTBOp, MaccoBas  J0Ji1  BenlecTBa  (NMPOLICHTHas
KOHIICHTpAIIHs1) B pacTBOpE

1.2

HIUIIOCTPUPOBAThL B3aWMOCBSA3b OCHOBHBLIX XHMHYCCKHX MOHATUN U
MNPHUMCHATH O3THU IMOHATHUSA IMPHU ONMKMCAHHWHM BCHICCTB U UX HpeBpaHleHI/II\/’I

1.3

WCIIOJIb30BAaTh XMUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBlieHUs (opmyl
BEIIECTB U YPABHCHUM XMMHUYECKUX PEAKIUU

1.4

PacCKpbIBaTh CMBICI 3aKOHOB COXPAHEHUSI MacChl BEILIECTB, TIOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYE€HUsI, 3aKOHa ABOTapo




1.5

onpecAcisATG BAJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCOMHCHHUAX

1.6

KJacCU(PUIMPOBAaTh XMMHYECKHE peakuuu (10 YHCIy H COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, M0 TEMIIOBOMY 3P dheKTy)

1.7

BBIYHCIISITh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYKDO M MOJSIPHYIO MacChl
BEILIECTB

1.8

BBEIYHCIIATh MAacCCOBYIO JIOJI0 XUMHYECKOTO J3JIeMEeHTa 1o (opmyre
COCIMHEHUS,

1.9

BBIYUCJIATH MACCOBYIO JOJIIO BCIICCTBA B PACTBOPC

1.10

MPUMEHSTh €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUS - HAOJIOJCHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, DKCIIEPUMEHT (peabHbIM U MBICICHHBIN)

ITo Teme: «Baxxuenmmue MpCaACTABUTCIIN HCOPIraHUYICCKUX BCIUICCTB»

2.1

PaCKpPbIBATh CMBICJI OCHOBHBIX XHMMHWYCCKHX TTOHSITUI: OKCH I, KHUCJIOTA,
OCHOBAHUC, COJIb

2.2

ONPENENATh NPUHAMIEKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
COEJIMHEHUH 10 hopMyam

2.3

KJIaCCI/I(l)I/II_[HpOBaTI) HCOPIraHNYCCKHC BCIIICCTBA

2.4

XapaKTCPU30BATH (OHHCBIB&TB) 06HII/IG XMMHUYECKHE CBOMCTBA BCIICCTB
Pa3INYHBIX KJIaCCOB, IMOATBCpXKaAaA OIMNCaHHC IIpuMecpaMu
MOJICKYJISAPHBIX ypaBHGHI/Iﬁ COOTBCTCTBYIOIMHNX XUMHNYCCKUX pCaKIII/Iﬁ

2.5

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTHU oT nux
Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHHA XHMHYCCKHX
HpeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

CIENOBATh MpPaBWJIAM  TOJIb30BAaHUS XHUMHUYECKOM TOCYIOM H
Ja00paTOpPHBIM O0OpPYJIOBAaHMEM, a TakKXKe IMpaBWiaM OOpalleHus: C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIHUSMH IO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO TOJYYECHUIO M COOUpaHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOPOJAa M KHCJIOPOJA), MPUTOTOBICHUIO
pAaCTBOPOB € ONPEAECITEHHON MaCCOBOM J10JIEM PaCTBOPEHHOIO BENIECTBA,
IUIAHUPOBAaTh W NPOBOJUTH  XMUMHUYECKHE  HIKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJOYEH ©  KHUCJIOT C MOMOIIBIO
WHIMKATOPOB (JaKMyc, peHo(TalenH, METUIIOPAHK U IPYTHE)

2.7

ITPOBOJAMTH PACUETHI 10 YPABHEHUIO XMMUYECKOW pEaKLUU

[To Teme: «llepuoamueckuii 3akoH u Ilepuomnueckas cucrema
xumuyeckux osnemeHtoB .M. MenneneeBa. CTpoeHHE aTOMOB.
XumMuueckas cBsi3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM

3.1

PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX MOHATHW: SAPO aroma,
AJIEKTPOHHBIN CIIOM aromMa, aTroMHas oOpOuTaldb, paanyCc aToma,
XAMUYECKasi CBA3b, MOJISIPHAST W HEMOJApHAs KOBAJCHTHAS CBS3b,
BJIEKTPOOTPHUIIATEIILHOCTh, HOHHAS CBSI3b, MOH, KATHUOH, aHUOH, CTCTICHb
OKHCJICHUS

3.2

KJ'IaCCI/I(l)I/II_II/IpOBaTB XUMHUYCCKUEC 3JICMCHTHI

3.3

ONMKCHIBATh W XapaKTepu3oBaTh TabmuuHyio ¢opmy lleproanueckoi
CUCTEMBl XMUMHUYECKHUX DOJEMEHTOB: pa3inyaTh TMOHITHS «rJaBHas
noarpynna (A-rpynmna)» u «mobouHas mnoarpynmna (b-rpymma)y,
«MaJIbIe» U «OOJIBIINE)» MEPUOIbI
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ACMOHCTpUPOBATbL ITOHHUMAHHUC Hepuozmqecxoﬁ 3aBUCHUMOCTH CBOMCTB
XHUMHWYCCKHUX JJICMCHTOB OT UX ITOJIOXKXCHU B HCpI/IOI[I/I‘ICCKOﬁ CHCTEMC

3.5

COOTHOCUTh  OOO3HAuY€HHUS, KOTOpblE  HMEIOTCA B  Tabiuue
«Ilepuonnueckas cucrema xumudeckux snemMeHntoBs [[.M. MenneneeBa»
C YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XHUMHYECKHX
AJIEMEHTOB (COCTaB W 3apsii siapa, OOIIEee 4YUCIO DIIEKTPOHOB H
pacnpeziesieHue X MO0 AIEKTPOHHBIM CIIO0SIM)

3.6

onpCaACIIATE CTCIICHL OKHMCJICHHUA 3JICMCHTOB B 6I/IHapHLIX COCIMHCHUAX

3.7

OoIIpCACITL BUI XUMHYECKOM CBSI3U (KOB&J’IGHTH&H 141 I/IOHHaSI) B
HCOPTaHNYCCKHNX COCOAMHCHUAX

IIposepsiemvbie snemenmul cooepoicanus (8 knacc)

Kon

IIpoBepsieMblil 2IEMEHT COJICP KAHUS

HepBOHaanBHble XUMHWYCCKHUEC ITOHATHA

1.1

HPGIIMGT XUMHUH. Poinb XUMMU B KM3HU 4Y€JIOBEKAa. XHMMHUS B CUCTEME HaYK.
Tena n BCIICCTBA. dusznyeckue CBOMCTBA BCIICCTB. AFpGFaTHOG COCTOAHHUC
BCHICCTB

1.2

[TonsiTHE O MeTOIax IO3HAHHUS B XHMHH. YHCThIC BEIICCTBA U CMECH.
Crioco0ObI pa3esieHus: cMecei

1.3

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dJEeMEHThl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BElleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckas popmyiia. BaneHTHOCTh aTOMOB XMMHUYECKUX JIIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cOoCcTaBa  BemecTB. OTHOCUTENIbHAass aTOMHAs — Macca.
OtHocuTeNbHAs MOJEKyJIspHAas Macca. MaccoBas [0 XUMHUYECKOTO
JJIEMEHTA B COCIMHEHUHN

1.5

KommuecTBo BemectBa. Moiib. MoisipHas Macca. B3anmMoCBsI3b KOJIMYECTBA,
MaccChl W 4WCia CTPYKTYPHBIX enuHMIl BemiecTBa. Pacuérel mo dopmynam
XMMHWYECKUX COCAMHEHUN

1.6

du3nyecKkre U XUMUYECKHE SBIICHUS. XUMUYECKas PEAKIUs U € MpU3HaKH.
3aKOH  COXpaHEHHMsSI  MacChl  BEMIECTB. XHWMHYECKHE  YpPaBHCHHS.
Knaccudukamms XuMuYecKHX  peaknuuid  (COSAMHEHUS,  Pa3IOKEHUs,
3aMelieHus, 0OMeHa)

1.7

XUMHUUYECKHM SKCIIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYIOM, C
npaBuiamMu  paboTel B Jabopatopun W TOpuéMamMu  oOparieHuss ¢
J1a60paTOPHBIM 000PYIOBAHUEM, U3YUCHHUE U OMMUCAHNE (DU3UIECKUX CBOWCTB
00pa3oB HEOPTaHWYECKUX BEIIECTB, HaOMOeHne (PU3NIecKuX (IJIaBJICHUE
BOCKa, TastHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KUIICHUE U KOHJICHCALIUS
BOJIbl) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAIIMBAHUE MEIHON MPOBOJIOKU,
B3aMMOJICUCTBUE MeJla C KHUCJIOTOM) sIBIIEHWH, HAOIIOJICHWE W OIMCaHue
MPU3HAKOB MPOTEKAaHWS XHUMHUYECKHX peakiuui (paslioKeHue caxapa,
B3aMMOJICCTBUE CEPHOW KHUCJIOTHI C XJOPUAOM Oapusi, pa3joKeHue
ruapokcuaa menu(Il) npu HarpeBanun, B3aMMOJEHCTBUE JKele3a C pacCTBOPOM
comu wmeau(ll), mzydenwe crocoOOB pazjeneHus cmeced (C MOMOIIBIO
MarHuTa, (uiIbTpPOBaHME, BbIIAPUBAHUE, AUCTHILIALMSA, Xpomarorpadus),




MPOBEICHUE OYHCTKM TIOBAapEHHOW COJIM, HAONIOJICHME U OINUCAHUE
pe3yJbTaTOB MPOBEACHUS ONBITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAaHEHMS
MacChl, CO3/IaHUE MOJIeJIeH MOJIEKYJI (I1apOCTEPKHEBBIX )

BaxHenmme npeacTaBUuTe M HECOPTaHUYECKUX BEIIECTB

2.1

Bo3nyx - cmech rasoB. CoctaB Bozayxa. Kucnopon - aieMeHT u mpocToe
BemecTBo. Haxoxkmenne Kuciiopoaa B mpupojie, GU3NdecKue u XUMHUIECKUC
cBoiicTBa (peakiuu ropenust). Okcumpl. [Ipumenenne kucnopoaa. CriocoObt
MOJIYYCHHST KUCJIOPOJia B JIAOOpAaTOpPHH W TPOMBINIICHHOCTH. KpyroBopoT
Kucaopoja B mpupojie. O30H - aIoTponHas MOAU(UKAIIS KUCIOpoAa

2.2

TernoBoit 3PdexkT XUMHUUECKOW peakIuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M SHJAOTEPMUYECKHUE Peakiuu. TOMINBO: Yyrojb U METaH. 3arpsa3HeHue
BO3/lyXa, YCWJICHHE MAPHUKOBOIr0 3(pdekTa, pazpyiieHrue 030HOBOrO CII0si

2.3

Boaopon - aneMeHT u nmpoctoe BeniecTBo. HaxoxkieHue Bogopo/ia B IpUpo/Ie,
dbu3nYecKre U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MOTYyUYCHHUS.
KuciaoTtel 1 conm

2.4

Momnsipabiii 00bEM razoB. Pacy€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM

2.5

dusnyeckne cBoMcTBa BOAbl. Boma kak pactBoputenb. PacTBOpEIL
HacplimieHHbIe ¥ HEHAChIIEHHBIE PaCTBOPBL. PaCTBOPUMOCTD BEIIECTB B BOJIE.
MaccoBass nons BemectBa B pacTBOpe. XUMHYECKUE CBOMCTBA BOJBI.
OcHoBanusi. Ponbs pacTBOpOB B MPUPOJAE U B KU3HU yenoBeka. KpyroBopot
BOJbl B IMPUPOJE. 3arps3HEHHWE NPUPOIHBIX BOJA. OXpaHa W OYHUCTKA
IIPUPOIHBIX BOJ

2.6

Knaccudukanusa neopranmdeckux coeauHeHuid. Oxcuppl. Knaccuduxarus
OKCHUJIOB: coJieoOpa3yromue (OCHOBHBIE, KHUCJIOTHbIC, amM(pOTEpHBbIE) U
HecosieoOpasyromnue. Homenkmarypa okcuaoB. Ou3ndecKkue W XUMUUICCKUC
CBOIMCTBA OKCUJIOB. [lonyueHue okcuaoB

2.7

OcHoBanus. Knaccudukanuss OCHOBaHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. Homenknatypa ocHoBaHuil. @DuU3MYECKUEe U XUMHUYECKHE
CBOWCTBA OCHOBaHMM. [lonydueHue ocHOBaHUM

2.8

Kucnotel. Knaccudukamnus kucnor. Homenknarypa kucior. Ouzndeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHocTH MetamuioB H.H. bekerosa.
[TosmyyeHue KUcJioT

2.9

Comu. Homenkiatypa coneit. @u3n4eckue U XMMUYECKUE CBOMCTBA COJICH.
[Tonydenue cosen

2.10

I'eneTnyeckas CBS3bL MCKAY KJIaCcCaMU HCOPIraHNMICCKUX COCI[I/IHCHI/Iﬁ

2.11

XUMHUYECKUM OKCIIEPUMEHT: KAuE€CTBEHHOE OIIPEICIICHUE COIAEpPIKAHUA
KHCIIOpOJia B BO3/IyXe, MOJyueHne, coOOnpaHue, paclio3HaBaHUE U U3yUCHHUE
CBOMCTB KHCJIOPO/1a, HAOJI0ICHNE B3aMMOICHCTBHSI BEIIECTB C KHUCIOPOIOM U
YCJIOBUSI BOBHUKHOBEHHUS U MPEKpaIIeHUus: ropeHus (1moxapa), 03HaKOMJICHHUE
c oOpas3iiaMd OKCHUJIOB M OIHUCAHWE WX CBOWCTB, MOJydeHHE, coOupaHue,
pacrio3HaBaHHE W U3y4YEHUE CBOWCTB BOJOpoJa (TOpEHHUE), B3aUMOJICHCTBUE
BOJIOpoAa € okcunoM  meau(Il) (BO3MOKHO VCII0JIb30BAHUE
BUJIEOMATEPHUATIOB), HAOIOICHHE 00pa3lloB BEIIECTB KOJUYECTBOM | MOJIb,
UCCJIEIOBAHNE OCOOCHHOCTEH pACTBOPEHMS] BEUIECTB C  Pa3IM4HOU
pPacCTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHON MaCCOBOU
JIOJIEW PAaCTBOPEHHOI'O BENIECTBA, B3aMMOJIEMCTBHME BOJBI C METaJUIAMU




(HaTpueM W KaibleM) (BO3MOXXHO HCIOJIb30BAaHUE BHUEOMATEPHUATIOB),
OTpEJIEICHHEe PACTBOPOB KHUCJIOT M WIEJOYEH C MOMOUIBIO MHAUKATOPOB,
UCCJIEIOBaHNE OOpa3llOB HEOPTaHUYECKHX BEIECTB PAa3IMYHBIX KJIACCOB,
HaOJIOZICHUE M3MEHEHMsI OKPACKH HWHAMKATOPOB B PacTBOpax KHUCIOT U
niesnoyeil, n3yuenue Bzanmozeincteusa okcuaa menu(ll) ¢ pactsopom cepHoit
KHUCTIOTBI, KUCJIOT C MeETajllaMd, peakIuil HeHTpaau3anu, MOJyueHHe
HEPACTBOPUMBIX OCHOBAHH, BBITECHEHHE OJHOTO MeTaia APYIuM W3
pacTBOpa COJM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a/1ad 10 TeMe «BakHeumme
KJIACChl HEOPTAHUYECKUX COCTMHEHUIN

[lepnognueckuit 3akoH u llepuonnueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
.M. MenaeneeBa. CTpoeHHe aTOMOB. XUMHYECKasi CBsI3b. OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIC PEAKIIMHI

3.1

HCpBBIe IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/IH XUMMYECKHUX DJIEMEHTOB. lloHsATHE O
rpymnmimax CXOAHbIX 3JICMCHTOB (IHCJIO‘-IHI)IG N MICJIOYHO3CMCIIbHBIC MCTAJIJIbI,
rajJJor¢dbl, HHCPTHBIC I"&SI)I). BHGMGHTBI, KOTOPLBIC 06p33y10T aM(bOTepHBIG
OKCH bl U THUAPOKCHUIbI

3.2

[lepnognueckuil 3akoH. [leprognueckas cUCTEMa XHUMHUYECKHX 3JIEMEHTOB
J.A. MenneneeBa. KopoTkonepuogHas # UIMHHONEPUOAHAS (HOPMBI
[lepnognueckorr cucTteMbl XxuMudeckux a3nemeHToB J[.M. Menneneesa.
[lepronel u rpynmbl. @U3HYECKANA CMBICI MOPSIKOBOTO HOMEpa, HOMEPOB
IIEpUOAA U TPYIIILI JIEMEHTA

3.3

Crtpoenue atomoB. CocTaB aTOMHBIX szep. M30Tonbl. DnekTponbl. CTpoeHue
AIEKTPOHHBIX 000J0YEK AaTOMOB TMepBBIX 20 XUMHYECKUX DJIEMEHTOB
[Tepuoanueckoit cuctemsl /.M. MenneneeBa. XapakTepuCcTUKa XUMUYECKOTO
3JIEMEHTA T10 €ro noJiokeHuro B [lepuoanueckoii cucreme .M. MeHneneeBa

3.4

3aKOHOMEpPHOCTH HW3MEHEHHSI PpaJnyca aTOMOB XWUMHUYECKUX DIJIEMEHTOB,
METAUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB IO TPYIINaM M IEPUOAAM.
3nauenue [lepuoanueckoro 3akona u [lepuoanueckoi CUCTEMbI XUMUYECKUX
DIIEMEHTOB Ul pa3BUTHs Hayku U npaktuku. .M. MenaeneeB - yuyéHbii u
rpaKJIaHUH

3.5

Xumnueckasi cBsi3b. KoBasieHTHass (MoJjsipHass W HEMOJSIPHAs)) CBSI3b.
DIEeKTPOOTPUIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHas CBSI3b

3.6

CreneHb OKHUCJICHHA. OKHCIIUTEIIFHO-BOCCTAHOBUTEILHBIC PCaKIUU.
Hpoueccm OKHCJICHHS M BOCCTaHOBJICHUS. OKMCIIMTEIIM U BOCCTAHOBUTEIN

3.7

XHUMHUECKUI HKCIEPUMEHT: H3ydeHuEe OoOpasloB BEIIECTB METANIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THJIPOKCHIA IUHKA C PACTBOPAMHU KHUCIJIOT U
HIEI0YEH, IPOBEAECHUE OMBITOB, WILTFOCTPUPYIOIIMX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIX PEAKIUH (TOpeHHE, pEaKIIMK PA3JIOKEHUs], COSTUHEHUSI)

IIposepsiembie mpebogarnus Kk pe3yibmamam 0C80eHUS OCHOBHOU 00PA308aAMENIbHOL

npoepammsl (9 kracc)

Kon

[IpoBepsiemble peAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOU

MPOBEPSEMOTO 00pa3oBaTenpHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 00pa30oBaHUs

pe3yJabpTaTa




ITo Teme: «BemecTBo 1 XuMuyeckas PCaKmus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XWMHMYECKHUX IOHATHI: PacTBOp,
ANEKTPOJIUTBI, HEDJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS] AUCCOLMALINS,
peakMu HMOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOe paBHOBECHE,
oOpatuMeble U HEoOpaTUMbIe peakuuu, OKHUCJIUTENIbHO-
BOCCTAHOBUTEJbHBIE  pPEAKIUH,  OKUCIUTENb,  BOCCTAHOBUTEID,
OKHCIICHHE ¥  BOCCTAHOBJICHHME, aJUIOTPONHs, aM{(pOTEpPHOCTH,
XUMHUYECKasd  CBs3b  (KOBaJieHTHas, MOHHAs,  MeETaJuIM4ecKas),
KpUCTaJUIMYECKasi peIIETKA, CIJIABbl, CKOPOCTh XUMHUYECKOW PEaKLHH

1.2

HIUTIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHUX MOHSITUHA U
MMPUMCHATD OTH INIOHATHA IIPU OIIMCAHWH BCIICCTB U UX HpCBpaHIeHI/H?I

1.3

COCTAaBIISAITh YPABHEHUS DJIEKTPOJUTUYECKON JUCCOIMALMUA KHUCIIOT,
IIEJIOYEN M COJIEH, TMOJIHBIE W COKPAIIEHHBIE YPABHECHUSA PEAKIUMN
MOHHOTO OOMEHa

1.4

pacKpbIBaTh CYUIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX pEaKIUui
MOCPEJCTBOM COCTABJICHHUSI DJICKTPOHHOTO OaJlaHCca 3TUX peaKIui

1.5

MIPOBOJIUTH PACYETHI IO YPABHEHUIO XUMUYECKOW PEAKIIUU

I[Io Temam: «Hemeramnel m ux COCIUHCHUA» H «Mertamipl U HUX
COCIMHCHU)

2.1

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(UUECKHEe XUMUYECKUE
CBOMCTBa NPOCTBIX M CJOKHBIX BEIIECTB, MOATBEPXKAAsl OMUCAHUE
npUMEpPaMH MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIIUil

2.2

COCTAaBJIATh YPABHCHUA pCaKHHﬁ, IMOATBCPKAAOIMIUX CYIICCTBOBAHUC
TeHETUYECKOM CBS3H MCKAY BCHICCTBAMHU PA3JIMYHBIX KJIACCOB

2.3

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHMS,
BO3MOKHOCTH TMPOTEKAHUSI XMMHUYECKUX MPEBPALICHUN B pPa3IAYHBIX
YCIIOBUSAX

2.4

ClIeIOBaTh  MpaBWJIaM  [OJb30BAHMS  XHUMHYECKOM TOCYIO0M U
7abopaTopHBIM 000pYy/IOBaHHEM, a TakKe NpaBWIaM oOOparieHus: ¢
BEI[ECTBAMH B COOTBETCTBHUM C HMHCTPYKIHMSIMHU TIO BBIMOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB MO TOJYYECHHUIO M COOUpaHUIO
ra3000pa3HbIX BEUIECTB (AMMHUAKa U YIIEKUCIIOro ra3a)

2.5

MPOBOJIUTh  PEAKIWMH, TIOATBEPXKIAIONINE KAUYEeCTBCHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OTIBITHBIM MYTEM XJIOPHUA-, OPOMHU/I-
, moaua-, kapoonar-, pocdar-, cunukar-, cyabdar-, THIPOKCU-UOHBI,
KaTHOHbI aMMOHHUS, MOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIONIUE B
BOJHBIX PAaCTBOpPAX HEOPTAHMYECKUX BEIICCTB

ITo Teme: «XUMUSI M OKpYKAOLIAs Cpeaay

3.1

PaCKpBIBAaTh CMBICI OCHOBHBIX xuMmuuyeckux moustuil: [1JIK BemecTsa;
KOPPO3HsI METAJIJIOB

3.2

MPUMEHSATH OCHOBHBIE OTIepPaIliy MBICITUTEIIBHON ACATEIHPHOCTH - aHAJIN3
U CHUHTE3, CpaBHEHHE, O00OOIlEHHE, CHUCTeMaTH3alUI0, BBISBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBS3CH - JUIA U3YUYCHUS CBOWMCTB BEIICCTB H
XUMUYECKUX PEaKIUi; €CTCCTBEHHO-HAYYHBIC METOJBI ITO3HAHUS -
HaOJIOICHUE, H3MEPEHUE, MOJICTTUPOBAHNE, SKCTICPUMEHT (PEaIbHBIA U




‘ MBICJICHHBIN)

IIposepsiemvbie anemenmul cooepacanus (9 knacc)

Kon

IIpoBepsieMblIil SIEMEHT COJICPIKAHUS

BemectBo u xumnueckas peakius. [loBropenune

1.1

HCpI/IOI[I/ILIEECKI/Iﬁ 3aKOH. HepI/IOI[I/I‘IGCKa}I CHCTCMa XHUMHUYCCKHUX 3JJICMCHTOB
I[I/I MCHI[GJICCB&. CTpO@HI/Ie aTOMOB. 3aKOHOM€pHOCTI/I B H3MCHCHHUH
CBOMCTB XUMMYECKHUX DJICMECHTOB IICPBBIX TpéX IICPHUOA0B, KA, KaJIbLWA U
Hux COGI[I/IHGHI/Iﬁ B COOTBCTCTBHHU C IIOJIOKCHHUCM 3JICMCHTOB B HepHOﬂquCKOﬁ
CUCTEMC U CTPOCHHUCM HMX dATOMOB

1.2

CrpoeHue BemIECTBa: BUABl XUMHUYECKOM CBSI3U. THIIBI KPUCTAIUIMYECKHX
pPEIETOK, 3aBUCHMOCTh CBOWCTB BEIIECTBA OT THUNA KPUCTAUIMYECKOU
pPEelIETKM M BUAA XUMHUYECKOM cBs3u. Knaccupukanus M HOMEHKIATypa
HEOPTraHWYECKUX BEIIECTB (MEXAYHAPOAHAs] U TPUBHAJIbHAS). XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIUXCA K Pa3jMYHBIM KJIacCaM HEOPTaHHYECKUX
COEIMHEHNH, TEHETUYECKAs CBsI3b HEOPraHUYECKUX BELIECTB

1.3

KHaCCI/I(i)HKaI_[I/IH XUMHNYCCKHUX peaKI_[I/Iﬁ I10 PA3JIMYHBIM IIPU3HAKaAM (HO quci1y
N COCTAaBY YYAaCTBYIOIIMX B pCaKIIMH BCIUICCTB, II0 TCILNIOBOMY B(b(l)eKTy, I10
W3MEHECHHIO CTEICHEW OKHUCICHUS XUMUUYCCKUX SJICMCHTOB, 110 O6paTI/IMOCTI/I,
II0 Yy4aCTHIO KaTaﬂmaTopa). DK30- U OHIOTCPMUYCCKUC PCAKIUU,
TCPMOXNMHUYICCKUC YPABHCHHUA. IlonsiTue o CKOpPOCTH XUMMYECKOU PCAKIINU

1.4

[TonsiTue 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUYECKHUX peakuusx. [lonstue o
TOMOTEHHBIX M TETepOTreHHbIX peakuusax. [loHsATHE O XUMHUYECKOM
paBHOBecHH. DaKTOpPbI, BIMSIOLIME HA CKOPOCTh XMMUYECKOW pPEAKIUU U
M0JIOKEHUE XUMHYECKOTO PABHOBECHSI

1.5

OKHCITUTETFHO-BOCCTAHOBUTEIILHBIC ~ PEaKIMKM, JJICKTPOHHBIH  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHON peakiuu. (CocTaBlIeHHE ypaBHEHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEaKIMii ¢ HCIIOJIh30BaHUEM METOJa
AIICKTPOHHOTO OajaHca

1.6

Teopus 3AEKTPOJIUTHIECKON TUCCOIUALIMU. DJICKTPOJIUTHI U HEIJICKTPOIUTHI.
Kartnonsl, aHnoHbl. MeXaHuW3M JTHUCCOLNMALMM BEIIECTB C Pa3IMYHBIMHU
BUJAMH XUMHYECKOH cBs3u. Crenenp muccormaimu. CUibHBIE U ci1a0ble
ANEKTPOJUTHL. Peakimm MOHHOTO OOMEHa. YCIOBHS MPOTEKAaHUs peakuui
HOHHOTO OOMEHA, IMOJHBIE U COKpalIEHHbIC MOHHBIC YPaBHEHUS PEaKIUu.
CBoiicTBa KHCIIOT, OCHOBAaHMM M COJ€H B CBeTE MpEACTaBICHUN 00
AIEKTPOJUTHYECKON auccoruannu. KauecTBEHHBIE pEakKUUM HAa HWOHBI.
IToHsiTHE O TUAPOIU3E COJIEN

1.7

XUMUYECKHUI SKCIIEPUMEHT: O3HAKOMIICHHE C MOJIENAMHU KPUCTAJUITMYECKUX
pPEmETOK HEOPTaHWYECKUX BEIIECTB - METAIOB U HEMETAUIOB (rpadura u
anmasa), CJIOKHBIX BEIIECTB (XJIOpUIa HATPHs); UCCIIEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XMUMHYECKON peaKIMu OT BO3JAEHCTBUSI Pa3IUYHBIX (HaKTOPOB;
UCCIIEIOBAHUE  DJIEKTPONPOBOJIHOCTA  PACTBOPOB  BEILIECTB, Ipollecca
JUCCOLMALIMM  KHUCJIOT, IIeJIo4el U cojied (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAJIOB); TPOBEJCHHUE OIBITOB, WUIKOCTPUPYIOIIUX TMPU3HAKH




NpPOTEeKaHUsl peakiuii MOHHOro oOMeHa (oOpa3oBaHME OCaJKa, BBIIEICHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (ropenue, peakiuu
pa3loKEeHUs, COCIMHEHMs); paclo3HABaHWE HEOPraHUYECKUX BEIIECTB C
MOMOIIIBI0 KAUECTBEHHBIX PEAKIMi HA UOHBI; PEIICHUE SKCIIEPUMEHTAIBHBIX
3aJ1a4y

HewmeTtamnel u ux COCAUHCHU A

2.1

OOmast xapakTepucThuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHbIe cTerneHn okucieHus. CTtpoeHue W (U3MYECKHUE CBOHCTBA
MPOCTBIX BELIECTB - raJOT€HOB. XMMUYECKHE CBOMCTBA Ha MPUMEPE XJIOpa
(B3auMOJIeHCTBHE C METaNIaMH, HEMETAJUTAMH, 1eJ04aMu ). XJIOPOBOJOPO.
ConsiHast KUCIIOTa, XHWMHWYECKHE CBOWMCTBA, IIOJYyYEHHUE, IPUMECHECHHE.
JencTtBrue XJiopa M XJOPOBOJOPOJa HA OpPraHU3M 4YeJioBeKa. Baknenime
XJIOPUBI M KX HAX0XKJACHUE B IPUPOJIEC

2.2

OOmast xapaktepucTuka 31nemMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapakTepHble CTerneHu OokuciaeHus. CrtpoeHue u (U3MUECKUE
CBOMCTBA IIPOCTBIX BEIIECTB - KHUCIOPOAAa U CEpPBl. AJUIOTPONHBIE
MOAM(PUKALMA  KUACIOpOAa U cepbl. XHUMHUYECKHE CBOMCTBA CEpBHL.
CepoBojioposi, cTpoeHue, (GU3nUecKue M XUMHUUECKHue CBOMCTBA. OKCHIbI
Cepbl KaK MPEICTABUTENN KUCIOTHBIX OKCUAO0B. CepHas KUCIoTa, GU3nYecKue
U XMMUYECKHE CBOMCTBa (00IIME Kak IMpenCcTaBUTENs Kiacca KUCIOT U
cneuuduueckue).  XUMUYECKHE  peaklMM, JeKallue B OCHOBE
IPOMBIIIIEHHOTO ClI0c00a nostydeHust cepHoi kucnotsl. [Ipumenenue. Conu
CEpHOI KHCJIOThI, KaueCTBEHHasi peakuusi Ha cyibdar-uoH. HaxoxneHue
Cephl U €€ COCAMHEHUN B MPUPOJIC. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH
Cpelbl COCAUHEHUSIMU CEPBbI (KUCIOTHBIE OXIH, 3arpsi3HEHHE BO31yXa U
BOJ1I0EMOB), CIIOCOOBI €r0 MPEAOTBPAIlECHUS

2.3

OO6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHsS. A30T, pPAacHpOCTpPAHEHHE B
npupoae, (Gu3MUECKMEe W XUMHUYECKHMe CBoWcTBa. KpyroBopoT azora B
npupoae. AMMHaK, ero Gu3NUeCKre U XMMUYECKUE CBOMCTBA, MOJyUYEeHUE U
npumeHenue. Coiau aMMOHUS, UX (PU3MYECKHEe U XHMHYECKHE CBOMCTBA,
npumeHenue. KauecTBeHHas peakuysi Ha MOHBI aMMOHHUS. A30THasl KUCJIOTA,
e€¢ mosyyeHue, (QuU3MUECKME UM XHMHYCCKHE CBOMCTBa (0OIIHME Kak
IpeCcTaBUTEN Kilacca KUCIIOT U crienupuyeckue). McnonbszoBaHue HUTPATOB
U COJICM aMMOHHMS B KadyeCTBE MHUHEPAIBHBIX YI0OpeHud. XHUMHUYECKOe
3arpsi3HEHHE OKPYKAIOLIEH Cpellbl COEIMHEHUAMHU a30Ta (KUCIOTHBIE T0XKIH,
3arpsi3HEHHUE BO3/1yXa, IOYBBI U BOJOEMOB)

2.4

docdop, annorponnsie Moaudukanuu pocdopa, puznyeckue U XUMHUIECKUE
ceorictBa. Oxcupn dochopa(V) u docdhopnas kuciora, ¢Gu3MYEeCKUe U
XUMHUYECKUE CBOWCTBA, moyiydeHue. Mcnonas3oBanue (ocdaTtoB B KauecTBE
MUHEPATBHBIX YI0OpEeHUN

2.5

OO6mast xapakrtepuctuka snemMeHToB [VA-rpynnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTE€pPHbIE CTENEHU OKHUCIEHHUS. YTIJIEpOJ, aJuIOTPOIIHbIE
Moau(UKaIMK, pAaCHPOCTPaHEHUE B MPUPOAE, GU3NYECKUE U XUMHUYECKHE
coiicTBa. AncopOuusi. KpyroBopot yrieposa B mpupojae. OKCuabl yriepoja,




uX (pU3NYECKUEe U XMMHUUYECKHUE CBOMCTBA, IEWCTBUE HA YKUBbIE OPTaHU3MBI,
IOJlyYeHUE M TPUMEHEHHE. OKOJOTMYECKUE TPOOJEMBl, CBA3aHHBIE C
okcuznoMm yraepoaa (IV); runore3a rno0anbHOrO NOTEIUIEHHS KIMMATa;
NapHUKOBBIN 3 (ekT. YroipHass KucCIOTa U €€ Coiu, UX (PU3MYECKHe U
XUMHUYECKHE CBOMCTBA, IOJy4YeHHE U IpUMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHBl. Mcnonp3oBaHWe KapOOHATOB B  OBITY, MEIWLHHE,
IPOMBIIUIEHHOCTHU U CEJIbCKOM XO035IIICTBE

2.6

[lepBoHayanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUAX
yraepoaa (MeTaH, STaH, STWIEH, alleTWIEH, 3TaHOJ, TJIHUIEPUH, YKCyCHas
kucnora). Ix cocrtaB u xumuyeckoe crpoeHue. I[loHsaTue o OMOIOTHYECKH
BaXXHBIX BELIECTBAaX: JKUpaX, Oelikax, yrieBoJax - U UX PO B KU3HU
yenoBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKMX M HEOPraHWYECKUX
COeIMHEHUN

2.7

Kpemuuii, ero ¢usuueckue M XHUMUYECKUE CBOMCTBA, IOJyY€HUE U
npuMmeHenue. CoenuHeHust KpeMHus B npupoze. O0mue npeacraBieHus 0o
okcuze kpemuus (IV) u kpemHueBoit kucinore. CUIMKAThI, UX UCIOJIb30BAHUE
B OBITY, MEAMIIMHE, NPOMBIIUICHHOCTU. BakHeilllne CTpouTenbHbIE
MaTepualibl: KepaMuKa, CTEeKJIO0, IIEMEHT, O€TOH, keye300eToH. [Ipobmembl
0€30MacHOr0 MCIOJIb30BaHUSl CTPOUTEIBHBIX MATEpUAJIOB B MOBCEIHEBHOMN
KU3ZHH

2.8

XVUMUYECKUH 3KCIIEPUMEHT: U3yUeHUE 00pa3lloB HEOPIraHUYECKUX BEIECTB,
CBOMCTB COJIIHOW KUCJIOTBI; POBEJICHUE KAYECTBEHHBIX PEAKIIUI HA XJIOPHU/I-
WOHBI M HAOJIIOICHHE TPU3HAKOB HMX MPOTEKAHUSI; OMBITHI, OTPAXKAIOIIUE
¢uznyeckue M XHUMHUYECKHME CBOMCTBA TaJOr€HOB M HUX COEIMHEHUI
(BO3MOXXHO HCIIOJIH30BAHUE BHIEOMATEPHAIIOB); 03HAKOMIICHHE C 00pa3IiaMu
XJIOpUJ0B (TaJOreHuI0B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€
COEMHEHHUSIMU (BO3MOKHO MCIOJIb30BAHKE BUI€OMATEPUAoB); HAOIIOACHHE
npoliecca 00yTIMBaHUs caxapa Moj AeCTBUEM KOHUEHTPUPOBAHHON CEPHOM
KHCJIOTBI; U3yYeHHE XMMHUYECKUX CBONCTB pa30aBIICHHON CEPHOUN KHCIOTHI,
NPOBEICHUE KAYECTBEHHON peakuuu Ha Cynb(paT-uoH M HaOIoJeHue
NpU3HaKa e€ MPOTEeKaHus; O3HAKOMJIEHUE C (PU3NYECKUMH CBOMCTBAMM a30Ta,
dbochopa u ux coenquHeHU (BO3MOMXKHO MCIOJIH30BAHUE BUIEOMATEPUATIOB),
oOpasnaMu a30THbIX U (PochOpHBIX yI0OpEHUI; MOTydeHHe, COOMpaHHeE,
pacro3HaBaHWE U U3YUYEHUE CBOWCTB aMMHUaKa; MPOBEICHUE KAYECTBEHHBIX
peaknuii Ha HOH aMMoHMsS U (ocdaT-HOH M HU3y4YEHUE MPU3HAKOB HX
MIPOTEKAHUsI, B3aUMOJCHUCTBUE KOHUECHTPUPOBAHHOW a30THOM KHCIIOTBHI C
MEIBpI0 (BO3MOKHO MCIOJIb30BAaHUE BHUJIEOMATEPUANIOB); U3YUEHUE MOAEIIEH
KPUCTAJUTMUECKUX PEMETOK anmasa, rpaduta, GyuiepeHa; 03HaKOMIICHUE C
MPOIIECCOM aJIcOPOIIUU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM MpPOTUBOrasa; IOJy4YeHHe, COOMpaHHe, pPACIO3HABAHHUE U
M3Yy4YEHHUE CBOMCTB YIJIEKUCIIOrO ra3a; MPOBeIeHNE KaYeCTBEHHBIX PEeaKIil Ha
KapOOHAaT- W CWJIMKAT-UOHbBl M HW3Y4YEHUE TNPU3HAKOB HUX MPOTEKAHUS;
O3HAKOMJICHUE C MPOAYKIIMEW CHJIMKATHOM MPOMBIIIJICHHOCTH; PEIIEHUE
HKCIIEPUMEHTAJIBHBIX 3a/lad 1o TeMme «BaxHeillne HeMeTauibl U UX
COEJIMHEHUSD)

MeTtaibl U ux COCIMHCHU




3.1

OO6mias XxapakTepuCTUKa XUMHUYECKUX AJIEMEHTOB - METAJUIOB HA OCHOBAHUU
UX T0JIOKEeHUs B llepumognueckoil cucreMe XUMUYECKuX 3yeMeHToB /J[.M.
MenpaeneeBa u ctpoeHuss atomMoB. CTpoeHUE MeTaIoB. MeTauimdeckas
CBSI3b M METAJUIMYECKasd KPHUCTAJUIMYeCKas pEeHIETKa. DJICKTPOXUMUUYECKUM
PAJI HANPSIKEHUM METAJUIOB

3.2

du3nyecKre 1 XUMHUIECKUE CBONCTBA MeTAIIIOB. O0IIIHe CIIOCOObI MOTyYeHUS
MeTaJIoB. [IoHsATHE O KOPPO3UM METAIOB, OCHOBHBIEC CIIOCOOBI 3aIUThI UX
or koppo3uu. CrnaBbl (CTallb, YyryH, AIOPATIOMUHUN, OpOH3a) M UX
MPUMEHEHUE B OBITY U MPOMBIILICHHOCTH

3.3

[Ilenounsie MeTauIbl: TOJOXKEHUE B Ileproanueckoll cucteMe XUMUYECKUX
saneMeHToB .M. MeHeneeBa; CTpoOeHUE UX aTOMOB; HAXO0KJICHUE B IIPUPOJIE.
dusznvecKue U XMMHUIECKHUE CBOMCTBA (Ha mpuMepe HaTpus U Kajus). OKCHUJIbI
W TUJIPOKCUIBI HATpusi U Kaius. [I[puMeHeHue IIeJIOYHBIX METAUIOB M HX
COCJIMHEHUH

3.4

[[lenoyHno3emMenbpHbIE METaJbl MarHuid W KaJbLUMWA: IIOJIOKCHHE B
[Tepponnueckoit cucreme xumuueckux osneMeHTtoB J[.M. Mennaeneena;
CTPOEHHUE MX aTOMOB; HAXOXICHHE B Mpupoje. PU3NYECKUEe U XUMUYECKUE
CBOMCTBA MarHus W Kaubllus. BakHeWInne coeauHEHUS Kaabliusa (OKCHI,
TUIAPOKCHU, coJin). JKECTKOCTh BOJIBI M CLIOCOOKI €€ YCTpaHEHUs

3.5

ATIOMUHUIN: TOJ0KEHUEC B HepHOIIHIIGCKOfI CHUCTCMC XUMHNYCCKHUX 3JICMCHTOB
I[I/I MCHI[GJIGGB&; CTPOCHHC aTOMa,; HAXOXKIACHHUC B IIPHUPOAC. duznyeckue u
XUMHMYECKHUE CBOMCTBA aJIlOMHHMUS. AM(i)OTGpHI;IG CBOMCTBA OKCHuIa H
I'MAPOKCHUad aJIIOMHUHUA

3.6

Kenezo: nonoxenune B lleproguueckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
JI.. MeHnneneeBa; CTpoeHME aTOMA; HaXOXKJIEHUE B ITpupoe. Pusnueckue u
XUMUYECKUE CBOMCTBa *kene3a. OKcuabl, rTuApoKcuibl U conu xenesa(ll) u
xenes3a(lll), ux coctas, CBOMCTBA U MOJyYEHUE

3.7

XHUMHUECKUI 3KCHEPUMEHT: O3HAKOMJIEHHE ¢ oOpa3laMH METauIOB U
CIUUIaBOB, UX (DU3UYECKUMU CBOMCTBAMH; MU3YUYEHHE PE3YJbTAaTOB KOPPO3UU
METAJJIOB (BO3MOXXHO HCIOJIb30BAHHE BUJIEOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJCHCTBUA OKCHIA KaJbIlud W HaTpUs C BOJOH (BO3MOXKHO
WCIIOJIb30BAHUE BUIEOMATEPHUATIOB); UCCIIEIOBAHUE CBOMCTB KECTKOW BOJIBI;
Mpollecca TOPEHHsI JKelle3a B KHUCIOpoAEe (BO3MOXKHO UCIIOJIb30BaHUE
BHJICOMATEPHUAIIOB); IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIUI HA HOHBI
(Marnusi, Kanbius, amoMuHus, uHka, xenesa(ll) u xeneza(Ill), memu(1l);
HAOJIOZICHUE W OIKCAaHHWE TIPOIECCOB OKPAITMBAHUS TUJIAMEHH HOHAMU
HATpHs, Kajdus U Kajablius (BO3MOXKHO HCIIOJb30BAaHUE BHUICOMATEPHUATIOB);
uccieaoBanue aMmGOTEPHBIX CBOMCTB TUIPOKCHU/IA aFOMUHUS U THAPOKCHUIA
[IMHKA; PEIICHUE KCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHele MeTasibl
U UX COCTMHEHUS»

XUMHS U OKpY’Karolas cpeaa

4.1

Hogele Matepuaibl U TeXHOIOTHU. BeniecTBa 1 Marepualibl B OBCEHEBHOM
JKM3HU YeI0BeKa. XUMUS U 310pOBbe. be3omacHoe ncnoiab30BaHre BEMIECTB U
XUMUYECKUX peakiuii B ObITy. [lepBasi mOMOIIs MPU XUMUYECKUX 0KOTaxX U
OTPaBJICHUSIX

4.2

OCHOBBI  JKOJIOTUYECKON  TrpaMOTHOCTH. XUMHYECKOE  3arpsi3HEHUE




okpyxarmeid cpenpl IIJIK. Ponp XuMHM B pEHICHHM HKOJOTMYECKUX
npobiem. [IpupoaHble HCTOYHUKU YTIIEBOAOPOAOB (Yrojb, IPUPOAHBINA a3,
He(dThb), IPOIYKTHI UX EPEPAOOTKHU, UX POJIb B OBITY U MPOMBIIIJICHHOCTH

43 XHWMHYECKUI DJKCIEPUMEHT: H3y4YCHHE OO0pas3IioB MaTepHaioB (CTEKIIO,

CILJIaBbl METAJIJIOB, OJIUMEPHBIC MaTEPHUAJIbI)

J1J1st mpoBeIeHHsI OCHOBHOTO T'OCYIapCTBEHHOTO 3K3aMeHa 1o xumuu (aanee - OI'D mo
XUMUH) UCIIOJIb3YETCsl IepeueHb (KoAU(PUKATOP) MPOBEPSIEMBIX TPEOOBAHUH K pe3yJibTaTaM
OCBOCHHSI OCHOBHOW 00pa30BaTENbHOW MPOTPaMMbl OCHOBHOI'O OOIIEro 0Opa3oBaHHs U
AJIEMEHTOB COJIEP>KAHUS.

IIposepsiembie na OI'D no xumuu mpeb068aHus K pe3yibmamam 0C80eHUsi OCHOBHOU
00pazo8amenvbHoU NPOSPAMMbL OCHOBHO20 00Uie20 00pa308aHUs

Kox
TIPOBEPSIEMOTO
TpeOOBaHUSI

[TpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pe3yibTaTaM 0a30BOTO
YPOBHSI OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
o61iero odpazoBanus Ha ocHoBe OI'OC

1

IIpencrasiieHue:

1.1

O TMO03HABA€MOCTH SIBIICHUM npupoabl, ITOHHMMAHHUC 00BEKTHUBHOM
3HAUUMOCTH OCHOB XMMHYECKOM HAaYKH KaK obnactu COBPCMCHHOI'O
CCTCCTBO3HAaHMNA, KOMIIOHCHTA 061H€ﬁ KYJIBTYPBI H HpaKTquCKOP'I
ACATCIIBHOCTH 4YCJIOBCKA B YCJIOBHAX COBPCMCHHOI'O O6HIGCTBa;
IMNOHMMAaHNEC MCCTAd XMMHU CPCAN APYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX MCTOJAaX IIO3HAHHUSA, B TOM YHCJIC SKCIICPUMCHTAJIBHBLIX H
TCOPECTUUCCKUX  MCTOHaxX  HCCICAOBAHUS  BCINCCTB W  HU3YUCHUA
XUMHUYCCKHUX peaKquI; YMCHUC HMCITIOJIb30BATh MOACIIN JIA OOBSICHCHUSA
CTPOCHHUS aTOMOB 1M MOJICKYIJI

1.3

o chepax nmpodeccHoHaTBHON NEATEILHOCTH, CBSI3aHHBIX C XHUMHUEH U
COBPEMEHHBIMH TEXHOJIOTUSMU, OCHOBAHHBIMH Ha JIOCTHDKCHHUSIX
XUMHYECKOH HAyKW, YTO IIO3BOJIAT OOYYarOIIMMCS paccMaTpHUBaTh
XUMHIO Kak cepy cBoel Oyayie mpodhecCHOHATBHOM NeSITEIPHOCTH 1
clieTiaTh OCO3HAHHBIN BBHIOOP XUMHUH KakK MPOQHILHOTO MpeaMeTa Mpu
nepexo/ie Ha YPOBEHb CPEIHEro o0Iero oopa3oBaHus

Brnagenune cucteMoi XUMUYECKUX 3HAHUM U YMEHUE IIPUMEHATH CUCTEMY
XMMHWYECKUX 3HAHUU, KOTOpask BKIIOYAET:

2.1

BOKHCUIITNE XWMHYCCKUEC TIOHATHS: XHWMHUYCCKHH OSJIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOIHOPOJIHAS CMECh, OTHOCUTEILHBIC aTOMHAS U MOJICKYJISIPHAS MACChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIApPHAs Macca, MOJIIPHBIH OOBEM,
OKCHUJI, KUCJIOTa, OCHOBAaHHUE, COJIb (CpelIHsisl), XMMUYECKasi peaKuus,
peakiui COCNUHEHUS, PEAKIMU Pa3JI0KEHUS, PEaKINH 3aMEeIICHHUS,
peakiuu oOMeHa, TETI0BOM d(PPEKT peakIu, IK30- U SHTOTEPMUUECKHE
peakiuM, PAcTBOpP, MaccoBas JIOJsl XUMHYECKOTO DJJIEMEHTA B




COEIMHEHHUH, MacCOBasl J0Js U IIPOLICHTHAsI KOHILIEHTpAaLUs BEUIECTBA B
pacTBope, SAPO aTOMa, AJIEKTPOHHBIN CJIOM aTOMa, aTOMHAasi OpOUTalb,
paguyc aroma, BaJICHTHOCTb, CTEIEHb OKUCIICHMS, XMMHUYECKasl CBS3b,
IEKTPOOTPHULIATEIBHOCTb, MOJISPHAs U HENOJIAPHAs KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, METAJUIMYECKAs CBA3b, KPUCTAUIMYECKAS pEIIETKA
(aTOMHas, MOHHAs, METAJNINYECKasl, MOJIEKYJIIpHasi), WOH, KAaTHOH,
AQHUOH, JJIEKTPOIIUT U HEDIIEKTPOJIUT, JJICKTPOIUTUIECKAs JUCCOLUALINS,
peakud  HOHHOTO  OOMEHAa, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEeaKIuu, OKUCIUTEND U BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJICHUE,
AIIEKTPOJIN3, XUMUYECKOE paBHOBECHE, OOpaTHMblE W HEOOpAaTHMbIE
peaKkIuu, CKOPOCTh XUMUYECKON peaknu, KaranusaTop, IIJIK, koppo3us
METaJUIOB, CILJIaBbI

2.2

OCHOBOIIOJIaraloIMe 3aKOHbl XHWMHUHU: 3aKOH COXPAHEHUS MaccChl,
nepuoauueckuit 3akoH JI.M. MeHneneeBa, 3akOH TOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJipo

2.3

TEOPUU XUMUH: aTOMHO-MOJIEKYJISIpHAs TEOopHUs, TEOpUs
AIEKTPOJMTHYECKON JTUCCOLAALIMHT

Brnanenue ocHoBaMHU XMMHUYECKON IPaMOTHOCTH, BKIIOYAOIICH:

3.1

YMEHHE MTPaBUIILHO UCII0JIb30BATh U3YUEHHbIC BEIIECTBA U MaTepHUabl (B
TOM 4YHCJIe MUHEpaJIbHbIC yAOOPEHHS, METAJIbl U CIUIABBI, MPOITYKTHI
nepepaboTKi  MPUPOAHBIX  MCTOYHUKOB  YIVIEBOJOPOJOB  (YIJiA,
OpUPOAHOTO Ta3a, HepTH) B OBITY, CEIbCKOM XO3SICTBE, Ha
MIPOU3BOJICTBE M MOHMMAHHUE 3HAYCHHS KUPOB, OCIIKOB, YIIIEBOJOB IS
OpraHrh3Ma YeJIOBEKAa; YMEHHUE IMPOTHO3UPOBATH BIUSHHUE BEIIECTB U
XMMHUUYECKUX TMPOLECCOB HAa OpPraHMW3M YEJIIOBEKA M OKPYKAIOIIYIO

MPUPOJIHYIO Cpeny

3.2

YMEHUE HHTETPUPOBATh XWMHUUYECKHE 3HAHMS CO 3HAHMSIMHU JPYTUX
y4eOHBIX MPEAMETOB

3.3

HaJIM4Me OMbITa PadOThI C Pa3IMYHBIMU UCTOYHUKAMH MH(OpMALUU 10
XUMUM (Hay4yHass M HAy4yHO-NOMYyJIsipHAs JIUTEepaTypa, CIOBapH,
CIPABOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHUC 00BEKTHBHO OLICHHNBATDH I/IH(I)OpMaI_[I/IIO O BCIICCTBAX, HX
MNPCBPpAICHUAX U IMPAKTHYCCKOM IIPUMCHCHHUHN U YMCHHC HCIIOJIb30BATH
e€ JJI pCIICHUA yqe6H0-n03HaBaTeanbe 3aJa4

Biianenre ocHOBaMM MOHATUMHOTO anmnapara U CUMBOJIMYECKOTO A3bIKA
XUMUU 7151 COCTaBIICHUSI (DOPMYJT HEOPraHMYECKUX BEILIECTB, YPABHEHUI
XUMHUYECKUX peakiuii; ocHoBaMu xumMuuecko HoMeHknaTypsl (IUPAC
U TPUBHAIBHOMN)

YMeHne OOBSCHATH CBSI3b MMOJOXKEHUsA ayeMeHTa B llepuoauueckoit
CUCTEME C YHUCJIOBBIMU  XapaKTEPUCTHUKAMU CTPOCHUsS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (cocTaB W 3apsan sapa, oOIee YHcio
AJIEKTPOHOB), PpAaCHpEACIICHHEM JJEKTPOHOB II0 JIHEPreTUYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NIEPUOJI0B, KAJIUsl U KAJIbIUs

[IpencraBneHne 0 MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX
AJIEMEHTOB (paguyc aroMa, >JIEKTPOOTPHUIATEIBbHOCTh), MPOCTHIX H
CIOXHBIX BEIIECTB OT TOJOXKEHUsI 3yeMeHTOB B [lepuogmueckon




cucteMe (B MaJibIX MEpHOJaxX M TIaBHBIX MOATPYIAX) U AJIEKTPOHHOTO
CTpOEHHs aToma

7 YMenue kiaccupuimupoBaTh:

7.1 XAMHUYECKUE 3JIEMEHTBI

7.2 HEOPraHUYECKHE BEIIECTBA

7.3 XUMHYECKUE PEAKIINHU

8 YMeHue onpeensiTh:

8.1 BAJICHTHOCTbh U CTENEHb OKUCIICHUS XUMUYECKUX 2JIEMEHTOB, 3aps]l HOHA

8.2 BUJl XHMHMYECKOW CBS3M U THUN KPUCTAIUIMYECKOM CTPYKTYphI B
COEJIMHEHUSIX

8.3 XapakTep Cpeibl B BOJHBIX pacTBOpaxX BelIeCTB (KUCIOT, OCHOBAHH)

8.4 OKHUCIIUTEIIb U BOCCTAHOBUTEIb

9 YMeHne XxapakTepu3oBaTh GU3HUCCKIE M XUMUUYECKHE CBOWCTBA:

9.1 MPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOJOPO, FpaduT, aiMas, KpeMHHH,
azot, (Qocdop, cepa, XJIOp, HATpUM, KaJul, MarHUM, KaJbIIHMH,
ATFOMHHUH, KeJe30)

9.2 CJIOHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX pacTBOPOB (BO/A, aMMUAK,
XJIOPOBOJOPO, CEPOBOAOPO, OKCUIBI U THAPOKCUIIBI MeTauioB [-1TA
rpynmn, amromunus, meau (I1), nuaka, xenesa (11 u I11), okcuas! yriepoaa
(I u 1V), kpemuus (IV), azora u gocdopa (Il u V), ceper (IV u VI),
CEepHHCTasl, CepHas, a30THCTas, a30THas, (ochopHas, yrojpHasd,
KPEMHUEBAsI KUCJIOTA U UX COJIN)

9.3 MPOTHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEILIECTB B 3aBUCUMOCTH
OT UX COCTaBa U CTPOEHUS, MPUMEHEHHUE BEIIECTB B 3aBUCUMOCTHU OT UX
CBOMCTB, BO3MOXHOCTb NPOTEKAaHHUS XHWMHYECKHUX NPEBpAlICHUN B
pPa3JIMYHbBIX YCIOBUSIX

10 YMeHue cocTaBisiTh MOJIEKYJIIPHBIE U MOHHBIE YPaBHEHHS PEaKIui, B
TOM YUCJIE:

10.1 peakuuii HFOHHOTO 0OMEeHa

10.2 OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI

10.3 WUTIOCTPUPYIOUIUX XUMUYECKUE CBOMCTBA U3YUYEHHBIX KJIacCOB (TpyI)
HEOPraHUYECKUX BEIIECTB

10.4 MOATBEPKAAIOIIMNX FTeHETUYECKYIO B3aUMOCBS3b MEXIY HUMHU

11 YMeHue BBIYUCISTH (MIPOBOJAUTH PACUETHI):

11.1 OTHOCUTEJIbHYI0 MOJIEKYJSIPHYIO M MOJISIDHYXO MAacChl BELIECTB,
MaCCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUH

11.2 MAacCCOBYIO JIOJIKO BEILIECTBA B pACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €ro Maccy, 00beM ra3oB

11.4 [0 YPaBHEHUSM XUMHYECKUX pPEAKIUd U HAXOAUTh KOJIMYECTBO
BEIECTBA, 00BEM M MACCy PEareHTOB WJIM MTPOIYKTOB PEaKIIUU

12 Biiasienue (3HaHHE OCHOB):

12.1 OCHOBHBIMH METOJaMU HAyYHOTO TMO3HaHMs (HAOII0/IeHNe, U3MEPEHHUE,
AKCTIIEPUMEHT, MOJICJIMPOBAHUE) TIPU U3YUCHUHU BEIIECTB U XMMUYECKHUX
SABJICHUHN; YMEHHE CHOPMYIUPOBATH MPOOJIEMY U MPEIIOKUTh MyTH €€
pelieHusl

12.2 O0e3omacHoi palbOThl € XHUMHWYECKUMHM BEIIECTBAMM, XHUMHUYECKOU




NOCYJI0i 1 JJaOOpaTOPHBIM 000PYJOBAaHUEM

12.3

IpaBUJIaMu O€3011aCHOr0 OOPAIEHUS C BELLIECTBAMH, UCIIOIb3yEMbIMU B
NOBCE/IHEBHOM >KM3HM, MpPAaBUJIAMHU IIOBEJCHUS B LENAX COEpeKeHUs
30POBb W OKPYXAlOIIEW NPUPOAHOM Cpenpl; IOHMMAHME Bpeaa
(ormacHOCTH) BO3ACKHCTBUS HA JKHBBIE OPraHU3Mbl ONPEIEHEHHBIX
BEIIECTB, CIOCOOOB YMEHBIIECHUS U TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBHUS

13

Hanuune MMPAKTUYCCKNX HABLIKOB IINIAHUPOBAHUA M OCYHICCTBIICHUA
ClIeaAyromux XuMHIYCCKHUX SKCIICPUMCHTOB!

13.1

HN3YYCHUC U OIIMCAHHC (1)H3HII€CKI/IX CBOICTB BCIICCTB, O3HAKOMIJICHHUC C
(1)I/ISI/I‘{CCKI/IMH N XUMHUYCCKHUMU ABJICHUAMMU,; OIIBITHI, HJIJIFOCTPHUPYIOIIUC
IMPU3HAKH ITPOTCKAHMWA XUMHYCCKHUX peaKuHﬁ

13.2

HN3YYCHHUC CII0co00B Pa3aACICHUA cMmecen

13.3

MOJy4YEHUE KUCTIOPOIa U U3YUYEHHUE €T0 CBOWCTB; MOJyYEHHE BOJAOPOA U
M3y4YEHUE €r0 CBOMCTB; MOJYYECHHE YIJIEKUCIIOTO Ta3a U U3YUYECHUE €r0
CBOMCTB; MOJIYy4€HHE aMMHAKa U U3YYECHHUE €r0 CBONCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C  OMNPEAECIEHHOM MacCOBOM  JOJIEU
PacTBOPEHHOIO BEIIECTBA

13.5

MpUMEHEHUE UHIMKATOPOB (JJaKMyca, MEeTUIopaHka 1 ¢heHondTaienHa)
JUISL OIPEICJICHHS XapaKTepa Cpeibl B paCTBOPAxX KHUCJIOT U HIEIOUYEH

13.6

HCCICAOBAHUC MW  OIIMCAHHC CBOMCTB HCOPIraHNM4YCCKHUX BCHICCTB
Pa3JINYHBIX KJIACCOB; N3YUCHUC B3aI/IMOI[CI\/'ICTBI/ISI KHCJIOT ¢ METaJlJIaMU,
OKCHJaMu MECTAJIJIOB, PaCTBOPUMBIMHU n HCPACTBOPUMBIMHU
OCHOBAaHHUAMH, COJIIMH, TIIOJYUYCHHC HCPACTBOPUMBIX OCHOBaHI/Iﬁ;
BBITCCHCHHEC OJHOTO METAaJJIa APYTUM U3 pacTBOpa COJIM, UCCIICAOBAHNC
aM(l)OTepHBIX CBOMCTB THAPOKCHU 0B AJIFOMWHHKA U TMHKA

13.7

pelIeHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo TemMaM: «OCHOBHBIE KJIAcCChl
HEOPraHUYECKUX COCIUHEHUN»; «IDIEKTPOJUTUYECKAST IUCCOIUAIU;
«Baxuenne HeMeTaJuIbl ¥ UX COSIUHEHU»; « BaxkKHEHIIIMEe MeTalIbl U
WX COCTUHCHMUS»

13.8

XUMHUYECKUE IKCIIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS
peakIyii FOHHOTO OOMEHa; KAYeCTBEHHBIEC PEAKIIMHU Ha TPUCYTCTBYIOIIHE
B BOJHBIX pAacTBOpax HWOHBI XJOpHI-, OpOMHUA-, MOIWUI-, CyIbdart-,
dbocdar-, xapOboHaAT-, CUIUKAT-aHUOHBI, THUJIPOKCHUJI-UOHBI, KATHOHBI
aMMOHHUS, MarHus, KaJbIus, allOMHHUSA, Kele3a (2+) u xenesza (3+),
Meau (2+), uuHKa

14

YwMenue:

14.1

MPEACTABIATh PE3yJbTaThl JKCIEepUMeHTa B  (opMe BBIBOJOB,
JIOKA3aTelbCTB, TpadUKOB W TaONHII W BBISBIATH OJMIUPUUECKHEC
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBS3M MEXAY peajbHO HAOII0JaeMbIMU XMMHYECKUMU
SBJICHUSIMU U IIPOLIECCAMM, MPOUCXOMAIIMMHA B MAaKpO- U MUKPOMUDE,
OO0BSACHATHh NPUUYMHBI MHOTO00pa3usi BELIECTB




HepelleHb JleEMEeHmoe6 COO@pOfcaHM}Z, npoeepAiaemoblx Had OCHO6HOM eocydapcmeeHHOM

IK3AMEHE NO XuUmMuu

Kon

[IpoBepsieMblii 37I€MEHT COJEPKAHUS

1

HepBOHa‘-IaJ'II)HBIe XUMHWYCCKHUEC ITOHATHA

1.1

Ywucteie BemecTBa U cMecu. CrmocoObl pa3aesieHus CMecei

1.2

ATOMBI W MOJICKYJIBI. Xumuaeckne 3aeMEHThI. CHMBOJIBI XMMHYECKHX
QJICMCHTOB. HpOCTI)IG N CJIOXXHBIC BCIICCTBA.

1.3

XuMHUecKas (1)OpMYJ'Ia. BaneHTHOCTP aTOMOB XHMMHMYECKHX DJIEMEHTOB.
CreneHb OKHUCIICHUS

1.4

3aKOH TIOCTOSIHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAss aTOMHAs Macca.
OTHOCHUTEIbHAS MOJICKYJIAApHAsA Macca. MaccoBas J0JI1  XUMHYCCKOI'O
2JICMCHTA B COCANHCHHNUN

1.5

KonuuectBo BemectBa. Monb. Monsipaass macca. MosisipHbIii 00BEM Ta30B.
B3anMocCBsI3b KOJTUYECTBA, MACCHI U YUCJIA CTPYKTYPHBIX €MHUIL BEIICCTBA

1.6

duznyecknue U XMMHUYECKHUE SIBICHUSA. XUMHUYECKas pcaKkuus u ee IIPU3HAKH.
3aKoH COXpPaHCHHA MACChI BCIICCTB. XHUMHYECKHE YPAaBHCHUA

[lepuognueckuiil 3akoH U llepuoanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
J.N. Menneneea. CTpoeHHE aTOMOB

2.1

[lepuonnuecknii 3akoH. Ileproandeckass cucTeMa XMMHYECKUX 3JIEMEHTOB
JA.N. Menneneesa. Ilepuonst u rpymnmsl. PU3NYECKUNA CMBICI TOPSIKOBOTO
HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI JIEMEHTA

2.2

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHUE
AIIEKTPOHHBIX 000JI0YEK AaTOMOB MepBbIX 20 XMMHYECKHMX 3JIEMEHTOB
[Iepnognueckou cucremsl .M. MenneneeBa

2.3

3aKOHOMEPHOCTH B WU3MEHEHUU CBONCTB XMMHUUYECKHX DJIEMEHTOB MEPBBIX
TPEX TIEPUOOB, Kaus, KaJIBIUS (paguyca aTOMOB,
AIEKTPOOTPULIATEIIBHOCTH, METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB) U
MX COCJIMHEHUH B COOTBETCTBHUH C MOJIOKEHUEM 3JIEMEHTOB B [lepuoanueckon
CHUCTEME U CTPOCHHUEM MX aTOMOB

Crpoenue BeniecTna

3.1

Xumuyeckass cBsi3zb. KoBajieHTHass (MOJsipHAs W HEMOJIApHAs) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh ~ XMMHUYECKUX  dJIeMEHTOB. oOHHas  CBS3b.
MeTtamanyeckast CBA3b

3.2

Turbl KPUCTAUIMYECKUX PEIMIETOK (aTOMHAas, HWOHHAs, METa/UIMYecKas),
3aBUCHUMOCTh CBOMCTB BEIIIECTBA OT THUMA KPUCTAJIIMYECKON PEIIETKN U BUA
XUMHYECKOU CBA3U

Baxknelmme npeactaBUTENIM HEOPTaHUYECKUX BemiecTB. Hemetaiuibl m ux
coequHeHUsA. MeTajuibl U UX COeIUHCHUSI

4.1

Knaccudukainus 1 HOMEHKIATypa HEOPTaHWYECKUX COCAMHEHUN: OKCHUIOB
(coneoOpasyroiue: OCHOBHBIE, KHUCIJIOTHBIE, amdoTepHbIe) u
HecosieoOpas3yromue; OCHOBaHUN (IIEN0YM U HEPACTBOPUMBIE OCHOBAHMS);
KUCJIOT (KHUCIOpOACOAEpKalIie U OECKHCIOPOJHbIE, OJHOOCHOBHBIE W
MHOTOOCHOBHBIE); COJIeH (CPEAHHUX U KUCIIbIX)

4.2

Ou3NuecKue M XUMHUYECKHE CBOWCTBA MPOCTHIX BEHIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOPa, KUCJIOPOJa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS




4.3

DU3NYECKUEe U XUMMHUYECKHE CBOMCTBA IMPOCTBIX BECIICCTB-MCTAJUIOB: JIMTHA,
HaTpHsd, KaJlisd, Mardvs 1 KaJibliys, a ITlOMHUHUSA, JKEJIC3a. SHCKTPOXI/IMI/I‘IGCKI/II\/'I
pPAaAa HaHpH}KGHHﬁ MCTaJIJIOB

4.4

du3nveckre 1 XHMHISCKHAE CBOMCTBA BOAOPOIHBIX COCTMHEHUH HEMETAIIIIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOJIA, AMMHAKA

4.5

Du3NUecKue U XMMHUYECKUE CBOMCTBA OKCUI0B HeMeTalioB: ceprl (IV, VI),
azota(Il, IV, V), docdhopa(lll, V), yraepoma(ll, IV), xpemaumsa(IV).
[TosmyyeHne OKCHJIOB HEMETAJLIIOB

4.6

XUMUYECKHE CBOMCTBA OKCHIOB: MeTallIoB [A-IIIA rpymm, muuaka, meau(Il) u
xenesa(ll, I1). ITonyyeHue OKCHIOB METaJLIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAHUM U aM(OTEPHBIX THIPOKCUAOB (Ha IpUMeEpe
THAPOKCUIIOB alIIOMHUHMS, Keje3a, LuHKa). [lomydyeHwe oOcCHOBaHWN U
aM(pOTEPHBIX THIPOKCHJIOB

4.8

OO011e XMMUYECKUE CBOMCTBA KUCIIOT: XJIOPOBOIOPOIHOM, CEPOBOJOPOIHOM,
CEpPHUCTOM, cepHOM, a30THOU, (hochopHOM, KpeMHUEBOM, YTroabHOM. OcoObIe
XMMHAYECKHE CBOMCTBA KOHUEHTPUPOBAHHOM CEPHOM M A30THOM KHCIOT.
[TosryyeHne KUCIoT

4.9

OO01mue XuMUYECKHUe CBOMCTBA cpeHux coseil. [Tomyuenue coneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, pacCiio3HaBaHUC BOAOPOAd, KHUCIIOPOOdd, aMMHAKA,
YIUICKHCIIOIO I'a3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMHUakKa, CepHOﬁ 1 a30THOM KHUCJIOT B IMIPOMBIIIJIICHHOCTH. O6IHI/IG
CITOCOOBI MMOJYy4CHUA MCTAJIJIOB

4.12

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

XUMHUYECKHUE PEAKIINHU

5.1

Knaccudukanys XuMUYeCKUX peakifil Mo pa3IuyHbIM IPU3HAKAM: 10 YUCITY
U COCTaBY yUYacCTBYIOIIMX B PEaKLMU BEILIECTB, MO TEIJIOBOMY 3(deKTy, mo
VU3MEHEHUIO CTEIICHEN OKUCIIEHUs XUMUYECKUX YIIEMEHTOB

52

TernoBodt >PpexkT XUMHUUECKOW peakiu, TePMOXUMHUYECKHUE YpaBHEHUS.
DK30- ¥ SHAOTEPMHUYECKHE peaKuU. TepMOXUMUYECKUE YPABHEHUSI

5.3

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKkuuu. Oxucnurenu u
BOCCTaHOBUTENM. [Iponecchl OKHCIEHUST U BOCCTAHOBIICHHS. JJIEKTPOHHBIN
0aJlaHC OKHUCIIUTENIBHO-BOCCTAHOBUTEIBHON pEaKLIUU

54

Teopus  SJIEKTPONUTHYECKOM  aucconuanuv.  KaTuoHbI,  aHUOHBL.
DIIEKTPOJIUTHI U HEAJIEKTPOJIUTHI. CHUJIbHBIE U cJ1a0ble AIeKTPoJIUThl. CTeTIeHb
JACCOLIMALINUT

5.5

Peakiuu nonHoro oo6MeHa. Y cjoBUs IPOTEKaHUS PeaKiuii HOHHOTO OOMEHa,
IIOJIHBIE ¥ COKPAUIEHHBIC HOHHBIE YPABHEHUS PEAKLIMI

XUMHS M OKpYKaromas cpeaa

6.1

BemectBa u marepuansl B MOBCEAHEBHOW XU3HM 4EJOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB M XMUMHUYECKUX PEaKIuil B jJabopaTopuu U OBITY.
ITepBasg moMoIIs TP XUMUYECKUX 0KOTaxX U OTPABIICHUSAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpyKaromel cpeapl (KUCIOTHBIC JOXKIH,
3arpsi3HEHUE MOYBbI, BO3JyXa U BOJAOEMOB), CIIOCOOBI €ro MpeI0TBPAIICHUS
[Ipenenvhas nomyctumas kouueHTpamus BemectB (I1K). Pons xumuu B
pPEIICHNH DKOJOTUYECKUX TMpoOsieM. YCWICHHE TapHUKOBOTO 3(dekra,
pa3pylLIeHHE 030HOBOTO CJIOS




6.3 [Ipumenenue cepsl, a30Ta, pocdopa, yriepoaa, KpeMHHUS U UX COEAUHEHUN B
ObITY, MEIMIIMHE, TIPOMBIIIEHHOCTH U CEIhCKOM Xo3siicTBe. [IpumeHeHue
METAJIJIOB U CIUIABOB (CTajlb, YyTYH, JIOPATIOMUHHM, OpoH3a) B OBITY U
MPOMBIIIUICHHOCTH UX coeAuHeHuil. [loHsiTHe O KOppO3UMM METasuioB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UH

6.4 [TpupoHble UCTOYHUKHU YIIIEBOAOPOAOB (Yroib, MPHUPOAHBIN Ta3, HE(DTH),
MPOJYKTHI X TIepepaboTKH (OCH3MH), MX POJIh B OBITY M MPOMBINIJICHHOCTH

6.5 [lepBoHauanbHBIC MOHATHS 00 OPTAHUYECKUX BEIIECTBAX KAK O COCIMHEHUSIX
yriepojaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TAHOJ, [JIMUEPHH, YKCyCHas
kucioTa). [loHsTne 0 OMONOrMYECKH Ba)KHBIX BEILIECTBAX: XKHUpaX, Oelkax,
YIJIEBOJAX - U MX POJIM B KU3HM YEJIOBEKa

7 Pacuérer:

7.1 1o opMyJIaM XUMUYECKUX COCTMHEHHM

7.2 Macchl (MacCOBOI1) OJIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 110 XUMHUYECKUM YPABHEHUSIM

Yuebno-wemoouueckoe obecneuenue oopazosamenbHo2o npoyecca

1. T'abpuensu O.C., OctpoymoB WN.I'., CnankoB C.A. «Xumus: 8-i kjacc: 6a30BbIi
YPOBEHb: YUYECOHUK.

2. I'abpuensn O.C., OctpoymoB N.I'., CraakoB C.A. «Xumus: 9-i kmacc: 6a30BbIN
YPOBEHB: YUECOHUKY.
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