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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (enepanpbHOl pabodeil MpOrpaMMel
BOCIIUTAHUS U C YUETOM KOHIICTIIIMH TIPEenogaBanusi yaeOHOro npeamMera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM naéT TPENCTaBICHUE O IIEJsAX, OOIEel cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TeMaM MpPOTrpaMMbl O XHUMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU COJIepKaHusl, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUIMXCs, OMNpEeAesisieT BO3MOXKHOCTH TMpeaMera  Jyis
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHMsl, a TaKKe TPeOOBAaHUM K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYArOIMIErocss MO OCBOCHUIO
y4eOHOI'0 COJIepIKAHUSI.

3HaHWE XHUMHH CIIY’)KUT OCHOBOM Juisi (OPMHPOBAHUS MHUPOBO33PECHHUS
00y4Jaromierocsi, ero MpeAcTaBIeHUN O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPrUM W 00 SBOJIOIMHU BEIIECTB B MPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
IHUIIEBOM U SKOJIOTMYECKOM OS30ITaCHOCTH, MPOOJIEM 3IpaBOOXPAHCHHS.

N3yuenne xumun:

CIIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JJii  CaMOpa3BUTUSI U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
0o0y4arommxcsi, HABBIKOB HMX CaMOCTOSATENbHOW y4yeOHOW JIesTEeIbHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCJIENOBATEILCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOMN 1eITeNbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
1[EJIOCTHOTO B3TJIsSIIa HA €IMHCTBO MPUPOJIBI U YETOBEKA, SIBJISETCSI OTBETCTBEHHBIM
3TaroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOIINXCS;



CIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHSI K E€CTECTBEHHO-
HAay4HBIM 3HaHUSM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJaJ B SKOJIOIMYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
colepKaHUsl  y4eOHOro  MmpeameTra, KOTOpbIM  SBIAETCS  NEeAarormyecku
a/JIalITUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OIMpeNeIEHHOM JTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 0O0ILIEr0 0Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHMM UM HEKOTOPBIX OTHENbHBIX 3HAYMMBIX IOHITHI
OPraHu4YeCKON XUMHH.

CrtpykTypa coaepaHus MpOrpaMMbl IO XMMHUU CPOpPMUpOBaAHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
IIOCJIEIOBATEIBHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona /1. . MeHieneeBa kak OCHOBHOI'O 3aKOHA XWMUU;

— YUYEHUS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— TpeACcTaBiIeHUM 00 DIIEKTPOIUTHUYECKOW JHUCCOLMALMUM BEUIECTB B
pacTBopax.

Teopernueckre 3HaHUA pacCMaTPUBAKOTCA HAa OCHOBE OMIIUPUYECKH
HOJIYYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JIpyroMy, BBIIONHSAS (QYHKIUM OOBACHEHUS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEHM MPAKTHUYECKOrO0 MPUMEHEHHUS U TMOIyYeHUS
M3Yy4aeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIIOCOOCTBYEeT  (OPMHUPOBAHUIO
IPEACTABIECHNAS O XUMHYECKON COCTABIAIOIIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTEeMHOW MpPHUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAay4HOMY 3HAaHUIO H
MEeToAaM MO3HaHHWA B Hayke. M3ydeHue XWMHUU NPOUCXOIUT C IPUBICUYCHUEM
3HaHUW M3 paHee H3YyUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaloluid MUpy,
«buonornusa. 5—7 knacce» u «Pu3uka. 7 Kinacey.

[Ipy wW3ydyeHUH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUA OCHOB
XMMHUYECKOM HayKH Kak OOJIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUECKOU
JEATENbHOCTH YEJIOBEKA M KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMeTa COCTOMT B (DOPMHPOBAHHHM CHCTEMBI XHUMHYECKHUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYNHBIX O00OOIIEHUIT MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B



NPHOOIICHNM K HAyYHBIM METOJaM II03HAHHWS TIPH HW3YYCHUW BEIIECTB U
XUMHUYECKUX PeaKinii, B (GOPMUPOBAHUH W PA3BUTUH TO3HABATEIHHBIX YMCHHUU U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4e€OHO-MCCIIEI0OBATEIhCKON
JeATENHbHOCTH, OCBOCHHWM TIPaBWJI 0O€30MacHOrO OOpaleHus C BEIIeCTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (dopMupoBaHHE WHTEIJIEKTYaTbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIILHOMY MPHUHITHIO PEIICHHH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIONTUMCS YCIIOBUSIM JKU3HU;

— HamnpaBJIICHHOCTh OOYy4YeHUS HA  CHCTEeMAaTHYECKOe MpUOOIIeHUE
o0yJaromuxcss K CaMOCTOSITENbHON MO3HABATEIILHON ACSITENbHOCTH, HAYyYHBIM
METOJlaM TIO3HaHUsA, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— o0ecTieueHne yCIOBUIA, CIOCOOCTBYIOIIUX MPUOOPETECHUIO 00 YyJaOIIUMUCS
OIbITa Pa3HOOOPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHMSA, KIFOUYEBBIX
HABBIKOB (KJTIOUEBBIX KOMIIETEHIIMI), UMEIONIUX YHUBEPCATbHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JIESITEIBHOCTH;

— (dopmupoBanmne oO0mell (HYHKIIMOHATBLHON W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUU OOBICHATH U OICHUBATh SIBIICHUS
OKPYXKAIOIIET0 MHpPA, UCIOJB3Yysl 3HAHWUS W OMBIT, MOJYYCHHBIC MPU U3YICHUH
XUMHUH, TPUMEHITh WX MPH PEIICHWHW MpoOJeM B IOBCEIHEBHOW KU3HU U
TPYAOBOH EATEIHHOCTH;

— (¢opMHpoBaHHE y OOYyYalOIIMUXCAd TYMAaHUCTHYECKHX OTHOIICHUH,
MOHUMAHUSI TEHHOCTH XWUMHUYECKUX 3HAHWA HJI BBIPAOOTKH JKOJIOTHYECKHU
1eJecO00pa3HOro TMOBEJAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPaHEHUS CBOETO 37I0POBbSI U OKPYKAIOIIEH MPUPOTHON CPEIBI;

— pa3BUTHEC MOTHUBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHS OOIIEYEIIOBEUECKHX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIS W HAMPABICHHOCTH JATbHEHUIIETO
o0y4eHus.

OO6miee 4YMCIIO dYacoB, OTBEASHHBIX IS W3Y4YEHUS XWUMHU HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanHus, cocTaisieT 136 yacos: B 8 kiacce — 68 yacoB (2
jaca B HeJeno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COAEPXAHME OBYYEHUA

8 KUIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XMMHM B KU3HU 4YEIOBEKA. XUMHUS B CHUCTEME HayK.
Tena u BemecTBa. du3znueckue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSIHUE BEILIECTB.
[Tonsitue o Meromax mo3HaHuwst B XuMmuH. Yucteie BemectBa u cMmecH. CriocoObl
pas3aeneHust CMecen.

ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE 7dyeMeHThl. CHMBOJIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U clloXkHbIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YUEHUE.

Xumuueckas ¢opMyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsE aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBast 107151 XUMUYECKOT0 2JIEMEHTa B COSIMHEHUH.

KonnuectBo BemectBa. Monbs. MonsipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W 4HCIIa CTPYKTYpHBIX €IWHWII BemecTBa. Pacu€rel mo dopmynam
XUMUYECKUX COCTUHEHUH.

dusznuecKkue U XUMUYECKUE SBJICHUSA. XUMUYECKash peakius U e€ MpU3HAKU.
3aKOH COXpaHEHHUS MacChl BellecTB. XHUMHYeCKue ypaBHeHus. Knaccudukxarus
XUMHUYECKUX PEAKINil (COeTMHEHUS, PA3I0KEHUS, 3aMEIIeHUs, OOMEHA).

Xumuueckuit IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOH MOCy/oH, mpaBwiaMu paboOThl B jJabopaTopuu U
npuémMamMu oOpalieHusl ¢ JIabopaTOpHBIM 00OPYTOBAaHHWEM, W3YYEHUE U OIHMCAHHE
Gu3NUeCKMX  CBOMCTB  O00OpasloOB HEOPTaHWYECKWX  BEIIECTB, HAOIIOEeHUE
(dusznyeckux (IJIaBJICHUE BOCKA, TasHUE JIbJ]a, paCTUPAHUE caxapa B CTYNKE, KUIICHUE
W KOHJICHCAIlUsl BOJIbI) M XUMHUYECKUX (FOpeHHE CBEYM, MPOKAIMBAHHUE MEIHOMU
MIPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCJIOTOMN) SBJICHHM, HAOIIOJCHUE U OMMCAHNE
MPU3HAKOB  MPOTEKaHUSI  XUMUYECKMX  peakuuid  (pasnmokeHue  caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJOpUJIOM Oapusi, pasiioKeHUEe THUIIPOKCUJIA
meau (1) mpu HarpeBaHuu, B3auMoOJEHCTBHE eie3a ¢ pactBopoM conu menu (1),
M3Y4YEHHE CIIOCOOOB pa3JeNeHus] CMECEil: C TMOMOIbI MarHurta, (UIbTPOBAaHUE,
BBITIAPUBAHUE, JUCTWUISALNS, XpoMmaTorpadus, MPOBENCHHE OYMCTKH TOBApEHHOU
coiyd, HaONIOJIeHWEe W  OINHCAaHWE  Pe3yJbTaTOB  IPOBEJACHUS  OIBITA,
WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3/IaHUE MOJEIEH MOJIEKYI
(IIapocTepKHEBBIX).

BaxxHeilune npeacTaBuTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopog — 3jeMEHT U MpOCTOE
BeniecTBO. HaxoxaeHwe Kuciaopoaa B TpHUpoAe, (PU3MUECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunbl. [lpumenenue kucinopoma. CrocoObI



MOJTYYEeHHS KUCTIOpoa B JabopaTopuu U npombinuieHHOoCTU. KpyroBopot kuciopoia
B nipupoze. O30H — ayutoTpoIHast MoAupUKAIUS KUCITOPOa.

TermnoBoit >phekT XUMHUUECKON peakiuu, TEPMOXUMUYECKUE YPAaBHEHUS, IK30-
U DHIOTEPMUYECKHE peakuuu. TOIIMBO: yroiab MU METaH. 3arps3HEHUE BO3.1yXa,
YCWICHHE MTapHUKOBOTO d(eKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bomopon — anemenT u npocroe BemecTBo. HaxoxaeHne Bonopona B IpupoLe,
(dbuznYecKre U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, crIOcOoObI noydeHus. Kucnorsl
U COJIU.

MousipHbIif 00BEM Ta30B. Pacd€Tsl Mo XMMHUYECKUM ypaBHECHUSIM.

dusnyeckue CBOMCTBAa BOAbBL. Bojga kak pacTtBoputenb. PacTBOpEL
HacelllieHHble W HEHACHIIIEHHbIE PacTBOpPbl. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBasi 011 BElllECTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBa BOAbl. OCHOBaHWS.
Ponbs pacTBOpOB B Mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B HPHUPOJE.
3arpsi3HeHHe NPUPOAHBIX BOJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heoprannueckux coeauHennil. Oxcuawl. Knaccudukarus
OKCHJOB:  cojeoOpasytonue  (OCHOBHBIE,  KHCIOTHBIE, aMmdoTepHbIe) U
HeconeoOpasyonue. Homenknatypa okcuioB. uznyueckue U XUMUYECKHE CBONCTBA
OKcuI0B. IlonyyeHune okcuos.

OcHoBanus. Krnaccudukaruss OCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HomeHkinarypa ocHoBaHui. DU3NUECKME M XUMHUUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kucinor. @usnyeckue u
XUMHUYECKUE CBOWCTBA KHUCIOT. Pan axtuBHoctn wmeramnoB H. H. bekerosa.
[Tosmyuenue KUCIOT.

Comu. Homenknarypa coneil. ®@u3znyeckne M XUMHYECKHME CBOWCTBA COJIEH.
ITonyyenue comeil.

I'eHeTnyeckas CBSI3b MEXIY KJIacCaMU HEOPTAHUYECKUX COEIUHEHHUI.

Xumuueckuit IKCnepumMenm:

Ka4eCTBEHHOE OIPENEIICHUE COAEpKaHUs KHCIOPOAa B BO3AYyXE, MOJNYyYEHHE,
coOupaHue, paclo3HaBaHUE W M3YyYEHHE CBOMCTB KHUCIOpOAa, HabJoIeHne
B3aUMOJEHCTBHS BELIECTB C KUCIOPOJIOM U YCIOBUSI BOSHUKHOBEHHUS U MTPEKPALLCHHUS
ropeHus (moxapa), 0O3HAKOMJICHHE ¢ oOpa3llaMHi OKCHJIOB U OMHCAHHE WX CBOWCTB,
MoJIy4eHue, coOUpaHue, paclio3HaBaHUE U U3YUYEHHE CBOWCTB BOAOpOAa (TOpEHHE),
B3auMojielicTBue Boaopoaa ¢ okcuaoM Meau (ll) (BO3MOXKHO UCIONIB30BaHUE
BUJICOMATEPUAJIOB), HAOIIOZAEHUE OOpa3lOB BEIIECTB KOJWYECTBOM 1  MOIb,
MCCJIEIOBAHNE OCOOEHHOCTEH PaCTBOPEHUS BEIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBIIEHUE PACTBOPOB C ONPENEIEHHOW MACCOBOM JOJEH pPacTBOPEHHOIO
BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METAJNIaMU (HATPUEM U KaJIbIIEM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICOMATEPUAIIOB), HCCIEIOBAaHWE OO0pa3l0oB HEOPraHMYECKUX



BEIIECTB PA3IMYHBIX KIJIACCOB, HAOIIOJEHHUE W3MEHEHHS OKpPAacKU WHIUKATOPOB B
pacTBopax KHUCIOT W IIeJoueil, uydeHue BzaumopeiictBus okcuma meau (ll) c
pPacTBOPOM CEpPHOM KHCIOTHI, KHCJIOT C METajulaMHi, PEaKkIUd HEeUTpaln3aluu,
NOJIyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHWE OJIHOIO MeETajula JPYruM M3
pacTBOpa COJU, PEMIEHUE IKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxxHeunmme Kiaccol
HEOPraHUYECKHUX COCTMHEHUM.

Ilepuoanuyecknii 3axkoH u Ilepuoamuyeckas cucreMa XHMHYECKHX
iemenTtoB JI. HN. MengeneeBa. CrtpoeHue aromMoB. XHUMHYECKAs CBA3b.
OxkHCINTEeTbHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble MOMBITKK KiIacCU(UKALMK XUMUUYECKUX »dJeMeHTOB. lloHsite o
rpynnax CXOJHBIX D3JIEMEHTOB (ILEJIOYHbIE U IIEJTOYHO3EMENIbHbIE MEeTaJlIbl,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yroT aMPOTEpHbIE OKCUIIBI U
TUIPOKCH/IBL.

[Tepuonnueckuit 3akoH. llepuoanueckas cucreMa XHUMUYECKUX 3JIEMEHTOB /.
N. Menneneea. Koporkonepuoanas u anvHHonepuoHas gpopmsl [lepuoanueckoit
cuctembl xumuueckux odinemeHtoB JI. M. Mengeneesa. llepuoabl u rpymnisl.
PU3NYECKUN CMBICI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CoctaB atoMHBIX saep. M3oronbl. DnekTpoHsl. CTpoeHUE
AJICKTPOHHBIX  000JIOYEK aToMOB  TepBbIX 20  XUMHUYECKMX  DJIEMEHTOB
[Tepuognueckonr cucremsl JI. WM. MengeneeBa. XapakTepucTuka XHUMHUYECKOTO
AJIEMEHTA IO ero nojoxeHuto B Ilepnonnueckon cucreme /. . Menneneesa.

3aKOHOMEPHOCTM M3MEHEHHs paJdyca AaTOMOB XHMHYECKHX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUNIMYECKUX CBOMCTB MO IrPyIaM U Iepruoaam.

3nauenue llepuoanueckoro 3akoHa u llepuonnueckoil CUCTEMbI XUMHUYECKHUX
DJIEMEHTOB Ui pa3BuUTHA Hayku M npaktuku. . M. MenpeneeB — y4€Hbil u
rpaXkJaHUH.

Xumuueckast cBsi3b. KoBaneHTHass (ToyisipHas W HEMOJsIpHasi)  CBS3b.
DIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucieHusa. OKUCIUTETbHO-BOCCTAHOBUTENBHBIE peakiuu. [Iponeccsl
OKHCJIEHHUS U BOCCTaHOBJIEHUsI. OKUCIIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

U3ydeHHEe OO0pa3IOB BEMICCTB METAUIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pPAacTBOPAMM KHUCIOT M WIEIOYEW, IPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPHI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakiuu pa3ioKeHUs, COCAUHEHUS).

Mesrcnpeomemmnule ceaszu

Peanmusanus MeXnpeaMETHBIX CBA3€d NPH M3YYEHWH XHMHU B 8 Kjacce
OCYIIECTBIISIETCS] Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH,



TAaK U MOHATUM, ABIISIIOIINXCS CUCTEMHBIMU JJIS1 OTJAEIBHBIX PEAMETOB €CTECTBEHHO-
HAay4YHOI'0 IIUKJIA.

OOuue ecTeCTBEeHHO-HAY4YHbIE TOHSTHS: Hay4dHbIM (DaKT, TUMOTE3a, TEOpus,
3aKOH, aHallu3, CHUHTE3, KiaccupuKaius, MepUOJUYHOCTh, HAOIIOICHUE,
JKCIIEPUMEHT, MOJEIINPOBAHUE, U3MEPEHUE, MOJETb, SIBIICHUE.

®usnka: MaTepus, aToM, IEKTPOH, ITPOTOH, HEUTPOH, MOH, HYKJIU/, W30TOIIHI,
PaAMOAKTUBHOCTb, MOJIEKYJA, HJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TENIO, O0BEM,
arperaTHOe COCTOsIHUE BEIEeCTBA, ra3, (U3NUeCKUe BETUYUHbI, SUHUIIBI U3MEPEHUS,
KOCMOC, IIaHETHI, 3B&3/1b1, COJIHIIE.

buonorus: dorocuntes, Abixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEpaNbl, TOPHbIE TOPOJbI, MOJIE3HbIE
HCKOIMAEMbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKAs] peaKUMs

ITepnognueckui 3akoH. lleproanueckas cucremMa XMMHYECKUX BJIEMEHTOB /l.
. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB
XUMHYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPUOJIOB, KaJKsl, KAJIBIUSA U X COCIMHEHUN B
COOTBETCTBHHM C IOJIOKEHUEM DJIEMEHTOB B llepnonnueckoil cucteMe U CTpOEHUEM
MX aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMHYECKOW CBS3U. THUIBI KPUCTAUIMYECKUX
PEmETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT THUINA KPUCTALINYECKOW PEIIETKA U
BHUJIa XUMHYECKOU CBS3H.

Knaccudukanuss m HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEILIECTB, OTHOCSAILIMXCA K pa3IM4HbIM KJlaccaM HEOPraHWYECKHUX
COCIMHEHUH, TEHETUYECKAs CBA3b HEOPTAHUYECKHUX BEILIECTB.

Kiaccudukanys XuMU4eCcKUX peakivil Mo pa3IudHbIM MpU3HaKaM (10 YUCTy U
COCTaBY YYacCTBYIOIIMX B PEAKI[MU BEIECTB, M0 TEIUIOBOMY 3D (DEKTY, 110 U3BMEHEHUIO
CTETNIEHEH OKHUCJICHUS XUMHUYECKHUX OJJIEMEHTOB, IO OOpAaTUMOCTH, 1O Y4YacCTHIO
KaTaau3aropa). JK30- U SJHIO0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHHUS.

[lonsitue o ckopocT XxuMuueckod peakuuu. I[lonsitue o0 o0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakuusx. [[oHsATHEe O TOMOIe€HHBIX U TeTEePOre€HHBIX
peakuusx. [lonsatue o karanuze. [loHaTne 0 xumMuueckoMm paBHOBecHH. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XHMHYECKOW pPEAKIUMM U IIOJ0KEHUE XUMHUYECKOIO
PaBHOBECHSL.

OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE  PEAKIUH, AIEKTPOHHBIN Oasianc
OKHCJIUTEIBbHO-BOCCTAHOBUTEIbHOM pEaKUnH. CocraBiienue YpaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM € HMCIIOJNIB30BAHMEM  METOAA
AJIEKTPOHHOT0 OasiaHca.



Teopust 37IEKTPOIUTUYECKON TUCCOLUALMU. DJIEKTPOJIMTHl U HEJIEKTPOJIUTHI.
KaTtuonsl, aHuoOHbl. MeXxaHU3M JUCCOLMALMM BEUIECTB C Pa3IUYHBIMU BUIAMHU
XUMH4eckoil cBsizu. Ctenens auccounanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCIOBHS MPOTEKAHHS pEeaKIUid MOHHOTO OOMEHa,
IOJIHBIE W COKpAIEHHbIE HWOHHbIE YypaBHEHMs peakuuil. CBolicTBa KHCIIOT,
OCHOBAaHMI M COJIEH B CBETE NPEICTABICHUNA 00 3JIEKTPOIUTHYECKON JAMCCOLMALINH.
KauecTBeHHble peakiuu Ha MOHBI. [loHsTHE O TUApPOIH3E COTEN.

Xumuueckuit IKCnepumMenm:

O3HAKOMJIEHHME C MOJEISIMH KPHUCTAIMYECKUX PEIETOK HEOPraHWYECKUX
BEUIECTB — METAUIOB M HEMETAJIOB (rpadura M anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpHsi), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW pEeaklUH OT
BO3JICHCTBUS PA3IMYHBIX (DAKTOPOB, UCCIIEIOBAHUE DIIEKTPOIPOBOIHOCTH PACTBOPOB
BELIECTB, IIpolecca JMCCOLMAIMM KHUCJIOT, IIelaoYed U conedl  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEpPUAJTIOB), MPOBEIEHUE OIBITOB, WLIIOCTPUPYIOIINX
MPU3HAKHU MPOTEKAHUs peakluii HOHHOro oomMeHa (0Opa3oBaHUE OCaJlKa, BbIJCICHHE
rasza, oOpa3oBaHHE BOJbl), OINBITOB, WUIOCTPUPYIOLIUX MNPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX pEAKUUN (TOpEHUE, PpEeaKLUu pPa3I0KEHUs, COEIUHEHMUS),
pacno3HaBaHWE HEOPTraHWYECKHUX BEIIECTB C MOMOIIbI0 KaYECTBEHHBIX pPEaKIMil Ha
MOHBI, PEIIEHUE IKCIIEPUMEHTAIBHBIX 3a/ad.

Hemeranibl U MX coeiMHEHUA

OOmiass  xapakTtepucTuka ranoreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue M (PU3NYecKHe CBOMCTBA IMPOCTHIX
BEIIECTB — raJJOreHoB. XMMUYECKHE CBOMCTBA Ha pUMeEpE XJiopa (B3auMOIEHCTBUE C
METa/llaMH, HEeMeTalUlaMH, Ienodyamu). XJjopoBomopon. ConsiHas KHCIIOTa,
XUMHUYECKHE CBOMCTBA, MOJIy4eHUE, MpUMEHeHHe. [[eficTBHe Xjiopa U XJI0pOBOAOPOIa
Ha OpraHu3M yesoBeka. BaxkHeime XJ0pupl U UX HaXO0XKAEHUE B IPUPO/IE.

O6mras xapakrtepuctuka 37eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTeNneHu okucieHus. CTpoeHue U (U3MUECKHE CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJa U CEephbl. AJUIOTPOINHbIE MOAU(DHUKAIUN KUCIOPOAA U
cepbl. XuUMHYECKHEe cBoilcTBa cepbl. CepoBOAOPON, CTpOEHUE, (PU3NYECKHEe U
XUMUYECKUE CBOMCTBA. OKCUIBI Cepbl KaK NPEACTABUTENIN KHUCIOTHBIX OKCHIOB.
Cepnas kuciioTa, Gu3nuecKrue U XUMHUECKUE CBOMCTBA (OOIIME KaK MPEICTaBUTENS
KJlacca KHUCIOT M crenududeckue). XUMUYECKHE pEeaklvu, JIeKallne B OCHOBE
MPOMBIIJIEHHOTO croco0a TMOJydeHUs CepHOM KucnoThl. [lpuMeneHue cepHOU
kucnotbl. ColM CepHOM KHCIIOThI, KadyeCTBEHHas peakius Ha CyiabpaT-uoH.
Haxoxnenue ceppl W €€ COCNMHEHUA B TMPUPOJIE. XHUMHUYECKOE 3arpsi3HCHUE
OKpYXaloLlEel Cpesibl COEIUHEHUAMU Cepbl (KUCIOTHBIE TOXKAM, 3arpA3HEHUE BO3AyXa
1 BOJI0OEMOB), CIIOCOOBI €ro Mpe0TBpaLICHUS.



OO6mrast xapakrtepuctuka sieMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHBIC CTEMEHW OKHCICHUS. A30T, pPaclpoCTpaHEHHE B TPHUPOJE,
du3nUecKkue U XUuMUYeCKue cBoicTBa. KpyroBopor a3ora B mpupoje. AMMHAK, €ro
du3nueckue U XMMUYECKUE CBOKICTBA, MojydyeHrue U npumenenue. Conu aMMOHUS,
X (pu3MYecKkue M XMMUYECKHUE CBOMCTBA, MpuMeHeHHe. KauecTBeHHas! peakuus Ha
WOHBI aMMOHUSA. A30THas KHUCJIOTa, €€ ToJydeHHue, (PU3WYecKne W XUMUYECKUC
cBOMcTBa (OOlIME Kak TMpEeACTaBUTENS Klacca KUCIOT U CHeHUPUUYECKUE).
Hcrnonb3oBaHne HUTPATOB U COJIed aMMOHUSI B KaU€CTBE MUHEPAIbHBIX YA00PEHUIA.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEeH Cpelbl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIU, 3arpsi3HEHHE BO31yXa, MOYBbl M BOAOEMOB). Docdop, aIOTPONHbBIE
moupukanuu Gochopa, pusnueckue u xumudeckue cBoiictBa. Oxeup dhocdopa (V)
u ¢dochopHas kuciora, (UMYECKHE U XHUMUYECKHE CBOMICTBA, IMOJIyYCHHE.
Ucnonb3oBanue ¢hochaToB B KaueCTBE MUHEPATIBHBIX YIOOPECHHIA.

O6mass xapakrepucthka 3JeMeHTOB |VA-rpynnel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHBIC CTCIICHH OKHUCIICHHS. YTJIEPOJ, aUIOTPOITHBIC MOJIU(PHUKAIINH,
pacnpocTpaHeHue B TMpUpojae, (Ppu3nyeckue U XUMUYECKHE CBOMCTBA. AjcopOrms.
KpyroBopot yraepoaa B npupose. OKcuabl yrieposaa, ux (Gu3uv4ecKkue u XUMUIECKHe
CBOWMCTBA, JCHCTBME HA JKHMBBIC OpPraHW3MbI, IIONyYeHHE W TPUMCHCHHUE.
Dkoyioruyeckre NpoOJeMbl, CBs3aHHbIe ¢ okcugom yriaepoaa (IV), rumoresa
rJI00AJIbHOTO TOTEIUIEHUs KJIMMaTa, MapHUKOBBIA 3P ¢deKT. YroiapHas KUCIoTa U €€
comu, WX (U3MYECKHE W XUMHUYECKHE CBOWCTBA, TMOJNYYCHHE W TMPUMEHEHUE.
KauecTBeHHast peakuus Ha KapOoHaT-uOHbL. Vcnonb3oBaHHe KapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM XO035UCTBE.

[lepBoHauanbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriepoga (MeTaH, 9TaH, STUJIEH, alleTUJICH, dTaHOJ, TJIUIEPHUH, YKCYCHAsI KHUCIIOTA).
[IpupogHbIE UCTOYHUKH YTIIEBOIOPOAOB (yroJib, IPUPOAHBIN Ta3, HEPTH), TPOTYKTHI
ux TmepepaboTrku (OeH3WH), MX POJIb B OBITY M TpoMbIIIeHHOCTH. [loHsATHE O
OMOJIOTMYECKU BXKHBIX BEIIECTBAX: JKUPaAX, O€TKaxX, yIrIeBOAaX — U UX POJIA B )KU3HU
genmoBeka. MarepuanbHOE €IMHCTBO OPTaHUYECKUX M HEOPTAHHUIECKUX COCTHMHCHUM.

KpemHuii, ero ¢usndeckue © XUMUYCCKHE CBOHCTBA, TOJyYCHHUE U
npumeHeHue. CoeanHeHus: kpeMHus B pupoze. OOmue npeacTaBieHuss 00 OKCHJe
kpemuus (IV) m kpemuueBoit kucnore. CHIMKATBI, UX HUCIIOJIB30BAaHWE B OBITY, B
MIPOMBITINICHHOCTH. BaKHEHIne CTpPOUTENbHBIE MaTepuajbl: KEPaMHKa, CTEKJIO,
IIeMEeHT, 0eToH, kene300eroH. I[Ipobiembl  ©€30MacHOr0  HUCMOJB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHUE O0Opa3lOB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MIPOBE/ICHNE KAaYECTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HAOJI0IeHHE IPU3HAKOB MX
MPOTEKAHMs, ONBITHI, OTPAKAIOIIKE (PU3NUECKUE U XUMUYECKHE CBOMCTBA TAJIOTCHOB



U UX COCIMHEHUHN (BO3MOXKHO HCIIOJIb30BAaHUE BUIECOMATEPHUAJIOB), 03HAKOMJICHUE C
oOpasliaMu XJIOPHIOB (TaJOTeHUIOB), O3HAKOMJIEHHWE C oOpa3namMu cepbl u eé
COCIMHEHUAMH (BO3MOXXHO HCHOJIb30BAHME BHUIEOMATEpUAIOB), HaOIOIEHUE
nporecca OOyrIMBaHUSA caxapa Ioj JCHCTBUEM KOHIICHTPUPOBAHHON CepHOM
KHUCIIOTHI, W3Y4YCHHE XUMHUYECKHX CBONCTB pa30aBICHHONW CEPHOW KHCIOTHI,
IPOBEJCHUE KAaUYeCTBEHHOW pEakiuu Ha Cynb(arT-uoH u HaOII0JEeHUE MpU3HaKa €€
MIPOTEKAaHMUs, O3HAKOMJIEHHE C (PU3WYECKUMM CBOMCTBaMM a3oTa, (ochopa u ux
COEIMHEHUN (BO3MOYKHO HMCIOJB30BaHUE BUICOMATEPUAIIOB), 00pa3iaMy a30THBIX U
dbochopHBIX yHOOpeHH, MONydeHHe, COOMpaHHe, pAaCIO3HABAaHWE W U3y4YCHHUE
CBOMCTB aMMHaKa, MPOBEJACHNUE KaYeCTBEHHBIX peaklvii Ha MOH aMMoHUs U (docdar-
VOH U M3y4YE€HUE MPU3HAKOB X MPOTEKAHUSA, B3aUMOJICHCTBUE KOHUECHTPUPOBAHHOU
a30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO HCIIOJNB30BAHHUE BHUICOMATEPUATIOB),
M3Y4YCHHE MOJEe KPUCTAUIMUECKUX PEmETOK anmasza, rpadura, QysuiepeHa,
O3HAKOMJICHHE C MPOIIECCOM aJICOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yriaéM W YCTPOMCTBOM IMPOTHUBOrasa, MOJy4dyeHue, coOupaHue, pacro3HaBaHUE U
M3y4YEHUE CBOMCTB YIJIEKMCIOrO Ta3a, MNPOBEIACHUE KA4YECTBEHHBIX pEAKLUN Ha
KapOOHAT M CUJIMKAT-UOHBI M U3yYCHNE MPU3HAKOB MX MPOTEKAHMS, O3HAKOMJICHHUE C
MPOAYKIIMEN CHIMKATHON MPOMBIINIIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
1o TeMe «BakHelne HEMETAJIbl U UX COCUHEHUS.

MeTasuibl 4 UX COCAMHEHMSI

OO0mas xapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METANIOB HA OCHOBAaHUU HUX
nosiokenus B [lepuoanueckon cucreme xumudeckux sneMeHroB [[. M. Menneneesa
U cTpoeHus aToMoB. CTpoeHHE MeTaUIoB. MeTtajuinueckasl CBsI3b U METaJUIMYecKas
KpUCTAJUINYECKasl PEMETKA. OJNEKTPOXUMUYECKUN PSAJ  HANpSKEHUH METaJlloB.
duznyeckue M XHUMHYECKHE CBOKCTBA MeTauioB. OOmme crnocoObl MOIy4eHUs
MetaioB. [loHATHE O KOpPpO3WM METAJIJIOB, OCHOBHBIE CHOCOOBI 3aIIUTBl MX OT
koppo3un. CmiaBbl (CTallb, YYT'YH, AIOPATIOMUHUMN, OpOH3a) U WX MPUMEHEHHE B
OBITY U IPOMBITTUICHHOCTH.

[Ileounble MeTamibl: MOJMOXKEHUE B lleproanueckol CHCTEME XHUMUYECKUX
anemeHnTtoB JI. WM. MennaeneeBa, CTpoeHHE MX aTOMOB, HAXOXKIEHHUE B MPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kamusi). OKcuabl U
TUAPOKCUIBI HATpUS U Kanusi. [I[puMeHeHre mEenouYHbIX METaVIOB U UX COCTUHEHUI.

[[lemoyHo3eMenbHBIE  META/JIbl MAarHuii W KajblUil: IOJ0KEHHE B
[Tepnoguueckon cucrteme xumuueckux sneMmeHToB . 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaxOXJEHHE B Npupoje. PU3NUECKUEe U XMMHUYECKHUE CBOMCTBA MArHUs U
Kaiblius. BaxkHnenmue coemuHeHus Kanblus (OKCHI, TUAPOKCUI, coin). KECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTPAHEHHS.

AmomuHui: nonoxenue B Ilepronnueckoil cucTeMe XMMHUYECKUX DJIEMEHTOB
J. U. MenneneeBa, cTtpoeHue aroma, HaxoxJeHue B mpupoge. dusznueckue u



XUMHYECKHUE CBOWCTBA altOMHUHMS. AMQOTEpHBIE CBONCTBA OKCHIA W THUIPOKCHIIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuoanueckoii cucreme XuMu4ecKkux snemMeHToB /1. U.
MeHeneeBa, CTpOEHUE aTOMA, HAX0XKJIEHUE B Npuponae. Pu3nvecKkue 1 XUMUYECKUE
cBoicTBa »xene3a. Okcuapl, rugpokcuasl u conu xene3a (ll) u xeneza (l1), ux
COCTaB, CBOMCTBA U IOJIyYEHUE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME ¢ oOpasllaMyd METAJUIOB U CIUIABOB, WX (U3HUYECKUMU
CBOMCTBaMU, U3YUEHHE PE3YyJIbTATOB KOPPO3UU METAIIIOB (BO3MOKHO HMCIIOJIb30BAHHE
BHUJIEOMATEPUATIOB), OCOOCHHOCTEN B3aUMOJCHCTBUSI OKCHJA KaJIbIIUS W HATPHUA C
BOJIOM (BO3MOKHO HCHOJIb30BAHUE BHUEOMATEPUATIOB), HCCIEIOBAHUE CBOWCTB
KECTKOM BOJIBI, MPOIIECCa TOPEHUS JKeye3a B KUCI0poae (BOZMOXKHO HUCIIOIb30BAHUE
BHJIECOMATEPHUAIIOB), MPU3HAKOB IPOTEKAHUS KAUYECTBEHHBIX PEAKIMHA HA HWOHBI:
MarHus, KaJblWs, aTioMUHMs, IuHKa, keme3a (II) u xemesa (I1), memm (I1),
HaOJII0/ICHUE U OTNMCAaHKE MPOIIECCOB OKPAIIUBAHUS TUIAMEHU MOHAMU HATPHSI, KaJIUSI
U Kaiblus  (BO3MOKHO — HCTIOJIB30BAHME  BUIEOMATEPUATIOB), HCCIIEIOBAHUE
aM(pOTEpHBIX CBOWCTB THAPOKCHUIA ATIOMUHHUS M TUAPOKCHIA ITMHKA, DPEIICHUE
AKCIEPUMEHTATBHBIX 3aJ1a4 10 TeMe «BakHeire MeTaibl U UX COSTUHEHUS.

XuMUS ¥ OKPY:KA0IIas cpeaa

BemectBa u Marepuanbl B IOBCEIHEBHOM KW3HU 4YeloBeKa. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB W XMMHYECKUX peakiuii B ObiTy. [lepBas momormip mpu
XUMUYECKUX 0KOrax U OTPaBJICHUSIX.

XYUMHUYECKOE 3arps3HeHHE OKpYKarollel cpeabl (MpeAesbHas AOoMycTUMas
KoHIIeHTparus BemecTB, gaiee — [1JIK). Pons XumMuu B pemieHHH SKOJOTHUECKUX
pooIeM.

Xumuueckuii IKcnepumenm:

u3ydeHrue oO0pas3lloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJJIOB, IOJIUMEPHbBIC
MaTepualbl).

Mexcnpeomemmoie ceaszu

Peanuzanus MexnpeaMETHBIX CBS3ed NpU HM3YyYEeHWH XUMHUU B 9 Kiacce
OCYHIECTBIISIETCS] Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHM,
TaK U MOHSATUM, SIBJSIOIINXCS CUCTEMHBIMU JJIsI OT/IEJIbHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAY4YHBbIE TMOHSATHS: HaydHbIM (HaKT, TUIOTE3a, 3aKOH,
Teopus, aHalu3, CHUHTE3, KiIaccupukauus, MEePUOAUYHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, MOJIEIb, SIBJICHNE, MTAPHUKOBBINA d(PdeKT,
TEXHOJIOTUsI, MAaTEPUAJIbI.

@uznka: MaTepusi, aToM, 3JIEKTPOH, ITPOTOH, HEUTPOH, WOH, HYKIIU/, W3O0TOIIHI,
PaaOaKTUBHOCT, MOJIEKYJIa, ANEKTPUYECKUI 3apsi, IIPOBOJIHHKH,



MOJYNPOBOJHUKH, TUAIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEI0, 00BEM, arperaTHOe
COCTOSIHME BEIIEeCTBA, ra3, pacTBOpP, PACTBOPUMOCTb, KPHUCTANIMYECKash PEIIETKa,
CIUIaBbl, (PM3MYECKNE BETMYHMHBI, €AMHUIIBI U3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO,
TUIaHeThI, 3BE3161, COITHIIE.

buonorusi: ¢orocunTes, apixanue, Owmocdepa, IKOcUCTEMa, MUHEPAIbHBIC
yI0OpeHusi, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, runpocdepa, MUHEpaNbl, TOPHbIE TTOPO/bI, MOJIE3HbIE
MCKOITaeMBbI€, TOTUINBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIIBTATBI OCBOEHHMSA ITPOI'PAMMBLI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIBTATBI

JInyHOCTHBIE  pe3yNbTaThl OCBOEHUS MPOrPaMMbl  OCHOBHOI'O  OONIEro
o0pa3oBaHUs JOCTUTalOTCS B XOJ€ OOyYEeHHMs XHMHUHM B €IUHCTBE Y4YeOHOUH U
BOCITUTATEIbHONU JEATEILHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCHUUCKHUMU
COIIMOKYJIbTYPHBIMH ¥ JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, TPHUHITHIMU B
oOIIeCTBE TpaBWIAMH ¥ HOPMaMH TIOBEACHUS M CIOCOOCTBYIOT TIpoOIleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COLMATIU3AIIUN 00YyUYarOIIUXCsl.

JInaHOCTHBIE pe3ynbTaThl OTpaxaroT TOTOBHOCTb oOy4Jaronmxcs
PYKOBOJCTBOBATbCA  CUCTEMON  IO3UTHUBHBIX  IIEHHOCTHBIX  OpPUEHTAUUA U
pacuIMpeHue OnbITa ASSITEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) NnaTpHOTHYECKOT0 BOCIIHTAHUS .

IIEHHOCTHOT'O OTHOIICHHS K OT€UECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY U
HAy4YHOMY HaCJE€JIMI0, TOHMMaHUA 3HAYEHUSI XUMUYECKOM HAayKu B KHU3HU
COBPEMEHHOI0 0O0IIleCTBA, CIOCOOHOCTH BJAJAECTh JIOCTOBEpHOM wHH(pOpMaLUe o
MEPEOBhIX JOCTHXKEHUSX U OTKPBITUSAX MHUPOBOM W OTEUECTBEHHOW XHUMMWH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIECTBA;

2) rPa’kIaHCKOr0 BOCITHTAHUS:

MpEACTABICHUSI O COIMAJIbHBIX HOpPMax U TMpaBWiIaX MEXKITUNYHOCTHBIX
OTHOILICHUM B KOJUIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIIEN0BATENBCKONM, TBOPUECKON U APYTUX BUAAX JEATEIHHOCTH,
TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW JEATEIbHOCTH TIPU BBHITIOJHEHUU
y4eOHBIX, IMO3HABATEJbHBIX 3aJ]a4, BBINOJIHEHUH XHUMHUYECKUX HSKCIEPUMEHTOB,
CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO U B3aHMOIIOMOIIU
B IIpOIIeCCe 3TOU y4eOHOU ACATEILHOCTH, TOTOBHOCTH OIICHUBAThH CBOE IMOBEICHUE H



IIOCTYIIKM CBOMX TOBAapHUIIEH C NO3MUUU HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM
OCO3HAHMSI TOCIIEACTBUI TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKHE NPEJCTABICHUS O BEIIECTBE M XHMHUYECKOM pEaKIMH,
COOTBETCTBYIOILIHE COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKHM M COCTaBJISIOLINE
OCHOBY JUIsl TTOHMMAaHHUsl CYIIHOCTM HAay4YHOW KapTHHbBl MHpA, NPEICTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PpPAa3BUTHUs TPHUPOJIbI, B3aUMOCBSA35AX YEJIOBEKa C
HNPUPOJHON CPENIoil, O pOJIM XMMHUHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

II0O3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HAa IOJYYEHHE HOBBIX 3HAHHUU I10
XUMUH, HEOOXOIUMBbIEC Jisi OOBSCHEHHUS HAOIIOJAaeMbIX TPOLECCOB U SBJICHUH,
MO3HABATENbHON, MH(POPMALMOHHON W YHUTATEeNIbCKOW KYJbTYpbl, B TOM YHCIIE
HaBBIKOB  CaMOCTOSITENIbHOM padoThl ¢  Y4eOHbIMM TEKCTaMH, CHPaBOYHOMN
JUTEpaTypol, JOCTYMHBIMH TEXHUYECKUMHU  CpPEICTBaMU  MH(GOPMALMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOY4YEeHUI0 M [O3HAHUIO, JHO003HATENbHOCTh, TOTOBHOCTH H
CHOCOOHOCTh K caMOOOPa30BaHMIO, IPOEKTHONW U MCCIEA0BATENbCKON 1EATENbHOCTH,
K OCO3HAaHHOMY BBIOOPY HampaBJI€HHOCTU U YPOBHSA 00y4eHHUS B JalbHEUIIEM;

4) popMupOBaHUS KYJIBTYPHI 310POBbSI:

OCO3HAaHME IIEHHOCTH >KU3HU, OTBETCTBEHHOI0 OTHOLIEHUSI K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/0pOBbII 00pa3 >KHU3HH, OCO3HAHHE IOCIEICTBUN U HENpUATHE
BpEAHBIX  NpPUBbIYEK  (YyMOTpeOJSIEHUs  aKOrojisi, HApPKOTUKOB,  KYpPEHHS),
HEOOXOJUMOCTU  COOJIIOZIEHUS TMpaBWwil  OE30MaCHOCTH MpU  OOpallleHUH  C
XMMHUYECKUMU BEIIECTBAMHU B OBITY U pEAIbHOM KU3HU;

5) TpyA0BOr0 BOCIIMTAHUSI:

MHTEpPEC K MPAKTHUYECKOMY M3YYEHHIO NpodeccHil u TpyAa pa3IndyHOro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTam TPYIOBOH JNEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
IPUMEHEHUS MPEAMETHBIX 3HaHUN M0 XUMUH, OCO3HAHHBIN BBIOOP MHIMBUIYaJIbHOU
TPAeKTOPUHM TPOJODKEHUSI 0Opa3oBaHUsl C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CHOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEH, YCHEIIHON
npodeccuoHanbHON JEATEIbHOCTH U PAa3BUTHUA HEOOXOAUMbBIX YMEHHUN, TOTOBHOCTb
a/lalITUPOBAThCS B MPO(ECCUOHATIBHOM Cperie;

6) IKOJIOrH4eCKOr0 BOCTIMTAHMS:

HKOJIOTMYECKHU LIEJIECO00PA3HOE OTHOIIEHUE K MPUPOJIE KaK UCTOUYHHMKY >KM3HU
Ha 3emje, OCHOBE €€ CyIEeCTBOBAHHSA, NOHMMAaHUE LIEHHOCTH 3J0pOBOTO U
Oe3omacHoro oOpa3za JKM3HM, OTBETCTBEHHOE OTHOLIEHHME K COOCTBEHHOMY
¢u3nYecKOMy U TICUXHMYECKOMY 3/I0pPOBBIO, OCO3HAHHME LIEHHOCTH COOJIOECHUS
npaBuil 0€30MACHOIO MOBEJECHUS NMPU PadOTe ¢ BELIECTBAMM, a TAKKE B CUTYALMSX,
YIpOXKAarOIIMX 30POBBIO U KU3HU JIIOJIEH;



CIIOCOOHOCTH TPUMEHSTh 3HAHUWSA, TOJydaeMble MPU H3YYCHUH XUMUH, IS
pelIeHus 3a7a4, CBSI3AHHBIX C OKPYXAIOWEW NPUPOJHOU CPEdOM, IJIs IMOBBILICHUS
YpPOBHSI ~ DKOJIOTUYECKOM  KYJIBTYpbl, OCO3HAaHHUS  IJ00AIbHOIO  XapakTepa
HKOJIOTUYECKUX MpOOJieM M MyTed UX pEeUIeHUs IMOCPEICTBOM METOAOB XHMMHH,
AKOJOTMYECKOTO MBIIUIEHUS, YMEHHUS PYKOBOJICTBOBATHCS MM B MO3HABATEIIbHOM,
KOMMYHHKAaTUBHOW W COLIMAJILHOM MIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpenMETHBIX pE3yJIbTAaTOB BBIACHSIOT 3HAYUMBIE IS
dbopMHpOBaHKS MUPOBO33pPEHUsSI OOIIECHAYYHbIE MOHATUSA (3aKOH, TEOPHs, MPUHIINII,
runore3a, (akT, CUCTEMa, TMPOIECC, DOKCIEPUMEHT U JPYroe.), KOTOpbIC
HCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUE€OHBIX MpeIMeTax W TO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 OTUX NpPEeIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAy4YHOW KapTHHE MUpPA, ¥ YHUBEpCAIbHbIC Y4eOHbIC NEWCTBUS (TIO3HABATEIbHBIE,
KOMMYHUKATHBHBIE, PpETYJSATUBHBIE), KOTOpble oOOecneuuBarT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOATEIIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
NEATEIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

ba3oBble 1ornueckue AecTBUs:

YMEHHUS UCIONb30BaTh MPUEMBI JIOTUYECKOI'O MBIIUICHUS TPU OCBOCHUU
3HAHMM: PACKpPBIBATH CMBICI XUMUYECKUX TMOHITHH (BBIACIATH MX XapaKTEpHbIE
MPU3HAKH, YCTaHABIMBAaTh B3aUMOCBS3b C JPYTUMH MOHATHSIMHU), HCIOJIb30BATh
MOHSATUS JIJI1 OOBSICHEHUSI OTJEIbHBIX (JAKTOB W SIBJICHUM, BHIOMpATh OCHOBAHUS U
KpUTEpPUHN I KiIacCU(PUKAIMK XUMHUYECKUX BEHIECTB U XUMHUYECKHX PEaKIIMH,
yCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXKAY OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUYECKUE PACCYXACHUSA (MHAYKTUBHBIC, NEIYKTHUBHBIC, [0 AHAJIOTHH),
JIeNaTh BBIBOJBI U 3aKJIFOUCHUS;

YMEHHE TIPUMEHATh B TMIPOIECCE TMO3HAHUA TMOHATUA (TIPEAMETHBIE U
METaINpeIMETHbIE), CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, UCIOIb3YyEMbIE B XHUMHH,
peoOpa3oBbIBATh IIUPOKO MPUMEHSIEMbIE B XUMHUHU MOJICNIbHBIC TPEACTABICHUS —
XUMUYECKUN 3HaK (CUMBOJ DJJIEeMEHTa), XuMuueckas GopMyna W ypaBHEHHUE
XUMHUYECKON peakluuu — MpU PElICHUH Y4eOHO-MO3HABATENbHBIX 3aJlay, ¢ YYETOM
ATUX MOJENbHBIX MPEACTABICHUN BBISBISITh U XapaKTEPU30BaTh CYILIECTBEHHBIE
MPU3HAKU U3YYAEMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKUX PEaKIUH,
BBIABJISITh  OOIIME  3aKOHOMEPHOCTH,  IPUYUHHO-CIEJACTBEHHBIE  CBS3U U
IPOTUBOPEUHNS B U3YYAEMBIX MPOLIECCaX U SIBICHUSAX.

ba3oBble ucciaenoBare/bCKue 1eiCTBUS !

YMEHHUE HCIIOIb30BaTh IIOCTABICHHBIE BOMPOCHI B KA4YECTBE HWHCTPYMEHTA
MO3HAHUSA, & TAK)KE€ B KaUeCTBE OCHOBBI I (POPMUPOBAHUS THIIOTE3bI MO MPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;



MpUOOpPETeHNE ONbITa MO IJIAHWPOBAHUIO, OPTraHW3allMd MW TMPOBEIACHUIO
YUEHHYECKUX OKCIEpUMEHTOB, YMEHHE HaOmoJaTh 3a XOAOM  IIpoliecca,
CaMOCTOSITETFHO TPOTHO3WPOBATH €r0 pe3ynbTar, (popMymupoBaTh 00OOMICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIIEIOBAHUS, COCTABISITH OTUYET O
MpOJIeTaHHOM padoTe.

Pabora c nndopmanmeii:

yMEHUE BBIOMpPATh, aHATU3UPOBATh W HWHTEPHPETHPOBATH HHPOPMAIIHIO
pa3NUYHBIX BUJIOB M (OPM MpEACTABICHUS, MOJY4aeMyl0 W3 PAa3HBIX HUCTOYHUKOB
(Hay4YHO-TIOMYJIIpHAs JIUTepaTypa XUMUYECKOTO COJIEp KaHMsl, CIIPABOYHbIE TTOCOOHS,
pecypcol HTepHeTa), KpUTHUECKH OLIEHWBATH MPOTUBOPEUYMBYIO U HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHUE TMPUMEHATHh PA3IMYHbIE METOJAbl M 3alpOChl MPHU IMOUCKE M O0TOOpe
uH(bOpPMAIIUM ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JUISI BBHITIOJHEHUS
y4eOHBIX M MO3HABATEIBHBIX 3a7a4 OMPEICNEHHOTO THIA, TPHOOPETEHUE OIBITa B
00JaCTM  HCIONB30BaHUSI  WH(POPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOI'O HCIIOIB30BAHUS PA3IUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTHMANBHYIO (DOopMy TpenctaBiieHus WHGOpMAIMU U
WUTIOCTPUPOBATh peIlaeMble 3aJayd  HECIOXHBIMA CXEMaMH, JuarpaMMami,
ApyrumMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

YyMEHUE HCMOJb30BaTh W aHAJIM3UpOBaTh B IMpolecce Yy4eOHOH u
HCCIIEIOBATEIbCKON JIEATEILHOCTH WH(GOPMAIUIO O BIUSHUUA TMPOMBIIIIICHHOCTH,
CEeNTbCKOT0 X03SCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEeH TPUPOJTHOMN CpEbl.

KoMMyHHKAaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe TelCTBUA:

YMEHHUS 3aJ]aBaTh BONPOCHI (B X0OJI€ Auajora u (WiM) IUCKYyCCUHU) MO CYLIECTBY
obcykgaemMorr  Tembl, (OPMYIHMPOBATH CBOM TMPEMIOKEHHS  OTHOCUTEIBHO
BBITIOJTHEHHS MIPEITIOKEHHOM 3a/1a4H;

YMEHUS  TMPEACTaBIATh  MOJYYEHHBIE  PE3YJbTaThl  IMO3HABATEIbHOMU
JIESTENBHOCTH B YCTHBIX M MUCHMEHHBIX TEKCTaX; JENIaTh MPE3EHTAILUI0 PE3YIIHTATOB
BBITIOJTHEHUSI XUMHUUYECKOT0 JIKcHepuMeHTa (1abopaTOpHOro OIbITa, J1abopaTOpHOM
paboThI 1O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHUS y4yeOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIHLHON M MCCIIENOBATEILCKON JEATEILHOCTH TPHU PEIICHUU BO3HUKAIOITUX
mpoOsieM Ha OCHOBe yuéra OOmMWX WHTEPECOB U COTJIACOBAHUS TO3UIUN
(o6cyxnenus, 0OMEH MHEHUSIMHU, «MO3TOBBIE IITYPMBI», KOOPIUHAIMSI COBMECTHBIX
JCUCTBUM, ONpeeieHre KPUTEPUEB MO OIEHKE KauecTBa BBIMOJHEHHOM palboThl U
apyrue).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Yy4eOHbIE eCTBUS:

YMEHHE CaMOCTOSTENIbHO ONpeNeATh IeNd JeATeIbHOCTH, IUIAaHUPOBATh,
OCYHIECTBIISITh, KOHTPOJUPOBATh U TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO



JeSTENbHOCTh, BbIOMpaTh Hanbosnee 3¢h(EeKTUBHBIE CIMOCOOBI penieHus Y4eOHbIX U
MO3HABATENBHBIX  33/1a4, CAMOCTOSITEIBHO COCTABJATH WM KOPPEKTHUPOBATH
IIPEUVIOKEHHBIA  QNTOPUTM JCHMCTBHM TIPHU BBITOJIHEHUN 33aJaHUM C y4ETOM
MOJyYEeHMs] HOBBIX 3HAHM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHUBAaTh COOTBETCTBHE IIOJYYEHHOIO pPE3yJIbTaTa 3asBJIICHHOM LIEJIH, YMEHHUE
WCIOJIb30BAaTh U AHAJTU3UPOBATH KOHTEKCTHI, MPE/JIaraéMble B YCIOBHUH 3aIaHUN.

HNPEIMETHBIE PE3YJIBTATDHI

B cocraBe nmpeaMeTHBIX PpE3yJbTATOB IO OCBOCHHIO  0053aTENbHOIO
COJlep)KaHMs, YCTAHOBIEHHOTO JaHHOW (enepanbHON paboyeil mporpamMmoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYArOUIMMUCS HAy4YHbIE 3HAHUS, YMEHUS M CIIOCOOBI
nencTBUi, cenuduueckue s NpeIMeTHON 001acTi «XUMUS», BUJIbI IEITEIIbHOCTH
MO0 TIONYYEHUIO HOBOTO 3HAHMS, €ro HWHTEpPHpeTaluu, MNpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYyaITUsIX.

K koHiy oOyyeHus B 8 kJjiacce npeaMeTHble pe3ysbTaThl HA 0a30BOM YpPOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YJAIOIMMUXCS YMEHU:

e PpAacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IIOHATHM: aTOM, MOJIEKYJIA,
XUMHYECKUN 3IJIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECh
(omHOpOJHAST M HEOJHOPOJIHAS), BAJCHTHOCTh, OTHOCHUTENIbHAS aTOMHAasl U
MOJIEKYJIIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSIpHAs Macca,
MaccoBasi J0Jsi XMMHUYECKOTO 3JIEMEHTAa B COCJUHEHUH, MOJISPHBIN 00BEM,
OKCHJ], KHUCJIOTa, OCHOBAHUE, COJIb, JJIECKTPOOTPULIATEIBLHOCTh, CTEIECHb
OKHCIICHUS, XUMHUYECKasi peakius, Kiaccupukalus peakluuil: peakiuu
COCJIMHEHHUS, PEaKlUU Pa3oKEeHUs, PeaKlMy 3aMellleHUs], peakliui oOMeHa,
9K30- M JHAOTEPMUYECKUE PEAKIMHU, TEIIoBOM 3P EKT peakuuu, Sapo
aToma, JJICKTPOHHBIN CJIOM aToma, aTOMHas OpOUTaldb, paauyc aToma,
XMMHYECKasi CBSI3b, MOJISIPHAS W HEMOJApPHAS KOBAJCHTHAs CBSI3b, MOHHAS
CBSI3b, MOH, KaTHOH, aHUOH, PacCTBOP, MaccoBas JI0Js BEIeCTBA (MPOICHTHAs
KOHILIGHTpAIMs1) B PaCTBOPE;

e WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TIOHATUHA U
MPUMEHSTh 3TU MTOHATHS MPU ONKMCAHUM BEILIECTB U UX MPEBPALLCHUI;

e HCIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JJI COCTaBIEHUsI (POpMYJ BEIECTB
Y YPAaBHEHUW XUMUYECKUX PEAKLINN;

e ONPEIEIATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIWHCHHUSX,
CTEINEHb OKUCJICHUS DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, TPUHAIJICKHOCTh
BEIIECTB K OIpEACIIEHHOMY KJacCy COeAuHEeHUW 1o ¢opmyam, BHUT
XUMUYECKOM CBSI3W  (KOBaJ€HTHAasT W HOHHAs) B HEOPraHUYECKUX
COCIUHECHUSX;

e packpeiBaTh cmbicn Ilepuoamueckoro 3akona [I. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB



XUMHUYECKUX D3JEMEHTOB OT HX MNojoxkeHus B Ilepumonnueckoil cucreme,
3aKOHOB COXPAHEHHUsI MacChl BEILIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUEHUS1, 3aKOHa ABOTapo;

ONKCHIBAaTh M XapakTepuszoBaTh TabmuuHyro @opmy Ilepuonuueckoit
CUCTEMBI XMMHYECKUX IEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHAs MOArpyMna
(A-rpynma)» u «noOounass moxarpynmna (b-rpynma)», mameie u Oomibiine
NEpPUOJbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B TalOIuue
«Ilepnognueckas cucremMa xumuueckux snemeHToB JI. M. MenpaeneeBa» c
YHUCJIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHHS aTOMOB XMMHYECKUX 3JIEMEHTOB
(cocTaB W 3apsj sapa, oOUiee YUCIO 3JIEKTPOHOB U pacHpelereHue UX Mo
AIIEKTPOHHBIM CJIOSIM);

KJIacCUPUIMPOBATh XUMUYECKUE HJIEMEHTbI, HEOPraHWYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (M0 YHCIAy M COCTaBy YYacTBYIOIIMX B pEAKUUHU
BELIECTB, IO TEIIOBOMY (P (DEKTY);

XapaKkTepu3oBaTh (OMUCHIBATh) OOLIME XMMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IMOATBEPKIAs OMMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHMM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

IPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O
cocTaBa, BO3MOXHOCTH TMPOTEKaHUS XMMHYECKMX TPEBpalllEHUN B
Pa3INYHBIX YCIOBUSX;

BBIYHCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BELIECTB,
MacCOBYIO JIOJIF0 XHMHYECKOrO0 »3JIEMEHTa 10 (opmysie COEAUHEHMUS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHHUIO
XAMUYECKOU pEaKIUH;

OPUMEHATh OCHOBHBIE ONEPALMA MBICIUTEIBHON AESITENIBHOCTH — aHAJINU3 U
CHUHTE3, CpaBHEHHE, O0000IlIeHHE, CHUCTEeMAaTH3alMio, KiacCU(pUKAIIUIO,
BBISIBJICHUE NPUYMHHO-CIIEICTBEHHBIX CBA3€H — [UII W3Y4YEHUS CBOMCTB
BEUIECTB U XMMHYECKUX PEAKLHH, ECTECTBEHHO-HAYYHbIE METOJIbI [IO3HAHUS
— HaONIoICHUE, WU3MEpPEHUE, MOJEIUPOBAHUE, IKCIEPUMEHT (peasibHbId U
MBICJICHHBIN);

CJIEZIOBATh MpaBUiIaM MOJIb30BaHUS XUMHUUYECKOM MOCYI0M U J1aOopaTOPHBIM
o0opylnoBaHUEM, a TaKkKe TMpaBuiaamM oOpalleHus C BeEUIeCTBaMH B
COOTBETCTBMM C HMHCTPYKIMSIMH TIO  BBIMIOJHEHUIO  JabOpaTOPHBIX
XUMHUYECKUX OIBITOB MO MOJIYYECHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB
(BomopoJa M KHUCIOpOAA), MPUTOTOBJIEHUIO PACTBOPOB C OIpeneIEHHON
MaccoBOM J0Jeld pacTBOPEHHOIO BELIECTBA, I[UIAHUPOBATh W MPOBOAUTH
XUMHUYECKUE SKCIEPUMEHTHl IO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C MOMOILBIO MHIUKATOPOB (JIAKMYC, (peHOI(PTaIENH, METUIIOPAHXK U

Apyrue).



K xonmy oOydenus B 9 kijacce mpeIMeTHbIE pe3yibTaThl HA OA30BOM YpOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUH:

PacCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHUX MOHATUNA: XUMUYECKUM 3JIEMEHT,
aToM, MOJIEKYJa, HWOH, KaTUOH, aHWOH, IIPOCTOE BELIECTBO, CIIOKHOE
BELIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCIIEHMS,
XUMHYECKasl PeaKius, XUMUIECKas CBsI3b, TEINIOBOM 3(h(PeKT peakiuu, Mob,
MOJISIPHBI 00BEM, pacTBop, ANEKTPOJIUTHI, HERJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAsT JUCCOLMAIIMS, PEAKIIMM HOHHOTO OOMEHa, KaTaau3aTop,
XUMHYECKOE paBHOBeCcHE, OOpaTUMble U  HEOOpaTHUMbIE  PEaKIvy,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUHU, OKHCIUTEIb, BOCCTAHOBUTEID,
OKHUCJIEHHE W BOCCTAHOBJIEHUE, AJJIOTPONHs, aM(POTEpHOCTb, XHUMHUECKas
CBsI3b (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas), KPUCTAIUIMYECKAsT PEIIETKa,
KOPpO3Hs METAJIJIOB, CIUIABBI, CKOPOCTh XUMHUYECKON PEAKLUH, MPENEIBHO
nonycrumas konnentpanus [1JIK Bemecrsa;

WUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~ XMMHUYECKHUX TOHATUH U
IPUMEHSATH 3TH MOHATHS IIPU ONMCAHUM BEIIECTB U UX MPEBPALICHUI;
UCTOJIb30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHUS (POPMYI BEIIECTB
Y YPaBHEHUI XUMUYECKUX PEAKIUM;

OTPEAENSITh BAJIEHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX DJIEMEHTOB B
COEIMHEHUAX PA3JIUYHOIO COCTaBa, MPUHAIEKHOCTh BEUIECTB K
orpenenéHHOMY KJIAcCy COeIUHEHUH 1o (GopMyliaM, BUJ XUMUYECKONU CBS3H
(KOBaJICHTHAsl, MOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX COEAUHEHUSX,
3aps]l MOHa IO XUMUYECKOU (popMyiie, XxapakTep cpelbl B BOAHBIX PaCTBOpPax
HEOPraHMYECKUX COEAMHEHUN, TUIl KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO
BEIIECTBA;

packpsiBaTh cMmbici Ilepuoamueckoro 3akona J[. WM. MenaeneeBa wu
JEMOHCTPUPOBaTh €ro TMOHUMAHHME: OINUCHIBATH U  XApAKTEPU30BATh
Tabnuunyo ¢opmy Ilepuoanueckoit cUCTEMbl XMMHYECKHUX 3JIEMEHTOB:
paznuyaTh TMOHATUSA «JaBHas mnoAarpynmna (A-rpynma)» M «1moOoyHas
noarpynna (b-rpynna)», Maible U OONbIIME TEPUOMABI, COOTHOCHUTH
0003HauY€HUs1, KOTOPbIE UMEIOTCS B TIEPUOANYECKOM TabuIle, C YUCIOBBIMU
XapaKTEpPUCTUKAaMU CTPOEHHUSI aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB MU
3apsiA  siapa, oOIIee 4YHCIO OJIIEKTPOHOB U paclpeieNeHue HX T0
AJIEKTPOHHBIM CJIOSIM), OOBSICHSITH OOIIME 3aKOHOMEPHOCTU B HU3MEHEHHUU
CBOWCTB DJIEMEHTOB M WX COCIMHEHUH B NPENENiax MajblX INEPUOAOB H
[JIaBHBIX TOArPYII C YYETOM CTPOEHUS UX aTOMOB;

KJ1acCU(ULIUPOBATh XUMHUYECKUE BJIEMEHThl, HEOPraHWYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKlIUd



BEIIECTB, MO TEIIOBOMY 3(QeKTy, M0 M3MEHEHHUIO CTEIEeHEW OKHUCIICHHS
XUMHYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CcHeHUDUUECKUEe XUMUYECKHUE
CBOMCTBAa MPOCTBIX M CIOXHBIX BEIIECTB, TMOATBEPXKIas OMUCAHUE
nprUMepaMH MOJICKYJSIPHBIX M HWOHHBIX YPaBHEHUHW COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

COCTaBJISITh YPAaBHEHUS AJIEKTPOJIUTHIECKON TUCCOLMAIIMN KUCIIOT, EI0ue
U COJICH, MOJIHBbIE U COKpAIEHHBIE YpaBHEHUS PEaKlUii MOHHOTO OOMEHa,
ypaBHEHUS] pPEaKIui, MOATBEPKIAIONINX CYIECTBOBAHUE T'€HETUYECKON
CBSI3U MEXK]1y BEIIECTBAMU Pa3JIMYHbBIX KJIACCOB;

packpbiBaTh  CYIIHOCTh  OKHCJUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKIUN
MIOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOT0 0ajaHca 3THX PEaKIni;
IPOrHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXHOCTH TPOTEKAHUS XHMHYCCKUX TIPEBPAMICHUA B Pa3TUIHBIX
YCJIOBUSIX;

BBIYUCIISATh OTHOCUTEIHHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJNI0O XHMHYECKOTO »JJIEMEHTa 1o (opmysie COSANHECHUS,
MacCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOAUTH PACUETHI M0 YPABHEHUIO
XUMHUYECKOHN peaKIuu;

coOJII0IaTh TPaBWJIa MOJIb30BAHUSI XMMHUYECKOW MOCYJ0M M J1aO0paTOPHBIM
o0opymoBaHMEM, a Takke TMpaBWia oOOpamieHus C BEMecTBaMU B
COOTBETCTBHUM C HHCTPYKIUSAMH TIO  BBIMIOJHEHUIO  JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJYYECHUIO U COOMPAHUIO ra3000pa3HbIX BEILIECTB
(aMMHaKa U yrieKucsoro rasa);

IPOBOJUTEL PEAKIIUH, TIOATBEPKIAIONINE KAYECTBEHHBIN COCTAaB Pa3IMYHBIX
BCIIECTB: pACTO3HABaTh OMBITHBIM NYTEM XJIOPUA-, OPOMHI-, HOIUI-,
kapOoHaT-, Qocdar-, cunukar-, cyiabdar-, THAPOKCUA-HOHBI, KaTHOHBI
aMMOHHUSI ¥ WOHBI HM3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIC OINEPAIMU MBICIUTEILHON JEATEIbHOCTH — aHaJu3 U
CUHTE3, CpaBHEHHUE, 0000IEHNEe, CUCTEMATU3AIINIO, BBISIBJIEHUE MPUYUHHO-
CJIC/ICTBEHHBIX CBSI3€M — JJII W3YYCHHUS CBOWCTB BEMIECTB M XUMHUYECKUX
peaKimii, eCTECTBCHHO-HAyYHbIE METOJbl TO3HAHWS — HaONIOJCHUE,
U3MEpEeHne, MOJIeIMPOBaHUE, SKCIIEPUMEHT (PeabHbI U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne HaumenoBanue
(uudpossbie)
n/ pa3jejioB U TeM Bcer | Konrpoibn IIpakTH4eck
o0pa3oBaTejibHbIE
n NPOrpamMMmsl ] bie padoThI ue paboTbl
pecypchbl
Paznean 1. [lepBonayajibHble XMMUYeCKHE OHATHSA
XumMmusi — BakHast
o0acThb
but6mmoreka [IOK
€CTECTBO3HAHUS U
1.1 N 5 2 https://m.edsoo.ru/7f4183
MIPAKTUYECKOU 7¢
NEeSATeTbHOCTH -
YyeJIoBeKa
BemectBa u but6mmoreka [IOK
1.2 XUMUYECKHE 15 1 https://m.edsoo0.ru/7f4183
peakuu 7c
Uroro mo pazneny 20

Pa3znen 2. BaxHeiline npeacraBsu

TCJIN HEOPraHNn4YeCKUX BEIIECTB

Bosayx.
Kncnopot bubmuorexa [IOK

2.1 i 6 https://m.edso0.ru/7f4183
[Tonsarue 06 7c
OKCHAX T
Bonopon.Ilonsitue bu6mmoreka [IOK

2.2 0 KHCJIOTax U 8 1 https://m.edsoo0.ru/7f4183
COJISIX 7c
Bona. PactBopbl. bu6nmoreka [IOK

2.3 [Tonsitue 06 5 1 1 https://m.edsoo.ru/7f4183
OCHOBaHMAX ic
OCHOBHBIE KJIACCHI bu6moreka [IOK

2.4 HEOPTraHUYeCKUX 11 1 1 https://m.edso0.ru/7f4183
COCIMHEHU I 7c

Hroro mo pazaeny 30

Paznean 3. Ilepuoanueckuii 3axon u [lepuonnueckas cucreMa xXumMudeckux iementos 1. U.
MenpaeseeBa. CtpoeHue aToMOB. XUMUYecKasi CBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbBIE

peakuuu
[Tepuoanueckuit
3aKOH U bu6nmoreka [IOK
31 Tepuoanueckas 7 https://m.edsoo.ru/7f4183
7c
cucreMa L



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHUYECKUX
aneMeHToB . H.
Menneneena.

Crtpoenue aToma

[TPOI'PAMME

XuMu4ueckas
CBS3b. but6mmoreka [IOK
3.2 OKHCIUTEIBHO- 8 https://m.edso0.ru/7f4183
BOCCTAaHOBUTCIBH 7c
bIC PEaKIuu
Bbub6muoreka [IOK
Hroro no pazneny 15 https://m.edso0.ru/7f4183
ic
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edso0.ru/7f4183
ic
OBIIEE
KOJIMYECTBO 68
YACOB IIO



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

KonunyecTBo yacos DJIEeKTPOHHBIE
Ne HanmenoBanue
(uudposbie)
n/ | pasgenoBuTeM = Bcer | Kourpoasn = IlpakTuveck
o0pa3oBaTe/ibHbIE
n NMPOrpaMMbI 0 ble padoThI ue padoTsl
pecypchbl
Pa3znea 1. BenecTBO M1 XUuMHUYeCKHEe peakmumn
[ToBTOpEHME M
1y0ieHue
T . bubmuoreka [IOK
3HAHWI
1.1 5 https://m.edsoo.ru/7f41
OCHOBHBIX
a636
pasziesoB Kypca
8 Kkimacca
OcHOBHEBIE
3aKOHOMEPHOCTH Bubmorexa LIOK
1.2 p 4 https://m.edsoo.ru/7f41
XUMHAYECKUX
. a636
peakiui B
DIIEKTPOIUTHYEC
Kast
HCCOLHALIH bu6mmoreka [IOK
1.3 ' 8 1 1 https://m.edsoo0.ru/7f41
XUMHAYECKHUE
a636
peakiuu B E—
pactBopax
Hroro mo pazneny 17
Pa3znea 2. HeMeTa/JIBI H X COeTUHEHUS
OO6masg
XapaKTepUCTUKA
bu6mmoreka LIOK
XUMHAYECKAX
2.1 4 1 https://m.edsoo.ru/7f41
SJIEMEHTOB
a636
VIIA-rpynmns.
T"amorenst
Oo61as
XapaKTepUCTHKA
N bubmuorexa [IOK
2.2 6 https://m.edsoo.ru/7f41
aieMeHTOB VIA-
a636
rpynnsl. Cepa u
e€ coeIMHEHU
Oo6imas
XapaKTepUCTUKA Bubmorexa IIOK
2.3 P P 7 1 https://m.edsoo.ru/7f41
XUMHAYECKAX

3y1eMeHTOB VA-

a636



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

rpymisl. A30T,

docdop u ux
COCTMHCHUS

2.4

Obmas
XapaKTepUCTUKA
XUMHYECKHUX
snemeHToB |VA-
TPYIIIIHL.
Yraepoa u
KPEMHUH U UX
COEMHEHUS

bubmuorexa [IOK
https://m.edsoo.ru/7f41
a636

Hroro no pazneny

25

Pa3gea 3. MeTaiibl M X COCANHEHU S

OO0mue cBoiicTBa bubmorexa [JOK
3.1 4 https://m.edsoo.ru/7f41
METAaJIJIOB
a636
Baxwuetimme bubmuorexa [IOK
3.2 METaJUIbI U UX 16 1 https://m.edsoo.ru/7f41
COCIMHECHUS a636
Hroro no pazueny 20

Pa3nen 4. Xumus u okp

YiKaas cpeaa

BemecTBa u bubnunorexa LIOK
4.1 MaTepHassl B 3 https://m.edsoo.ru/7f41
JKU3HU YeJ0BeKa a636
Hroro mo pazneny 3
bu6mmoreka LIOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41
a636
OBIIEE
KOJIMYECTBO 68 3
YACOB I1O

[NPOIT'PAMME



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

