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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHUK Ha ypOBHE OCHOBHOI'O OOLIETr0 00pa30BaHUs COCTaBJIECHA Ha
OCHOBE TpeOOBaHUI K pe3yJibTaTaM OCBOEHHUS OCHOBHOI 00pa30BaTENbHOW MPOTpaMMBbl
OCHOBHOTO 00111ero oopazoBanus, nmpeactaBieHHbIXxB @I'OC OO0, a Takke Ha OCHOBE
benepanpHON paboyeil MporpamMmbl BOCIIUTAHUS U ¢ YYETOM KOHIICTILIMU MPENoJaBaHus
ydyeOHOro mpeameTa «XuUMHUS» B 00pa3oBaTeNbHBIX oOpraHu3auusx Poccuiickoi
denepanumu.

[Iporpamma 1o XxuMuu Ja€T NPEACTABICHUE O LEJX, O0IIeN cTpaTernu o0yyeHus,
BOCIIMTAHMSA U PA3BUTHUS 00YUaIOIUXCsl CPEACTBAMU yUE€OHOTO MIPEIMETA, YCTaHABIMBAET
00s13aTeNIbHOE TPEAMETHOE COJAEpKaHHe, MPEAyCMaTPUBAECT paCHpe/ie]IeHHe €ro IO
KJIacCaM M CTPYKTYpPUPOBAHUE IO pa3/iesiaM U TEMaM IPOTrpaMMbl IO XUMHH, OMPEIETSAET
KOJIMYECTBEHHbIE W KAYECTBEHHBIE XapAKTEPUCTHKU COJAEPKAHHS, PEKOMEHIYEMYIO
IIOCJIEIOBATEIIbHOCTh U3YUEHUSI XUMHUU C YYETOM MEXKIIPEIMETHBIX U BHY TPUIIPEAMETHBIX
CBs3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OOydarolmuxcs,
OTpe/eNisieT BO3MOXKHOCTH TMpeAMeTa Hjsl peanu3aluu TpeOOBaHW K pe3yibTaTaM
OCBOCHHUSI OCHOBHOM 00pa30oBaTeNbHOM MPOTpaMMbl Ha YpPOBHE OCHOBHOTO OOIEro
oOpa3oBaHMsl, a TaKKe TpeOOBaHUN K pe3yjbTaTaM OOy4eHHs XMMHUHU Ha ypOBHE LEJeH
U3y4YEeHHUs NpeIMeTa U OCHOBHBIX BHJIOB YYEOHO-IIO3HABATEIBHOW JESITEIbHOCTU
00y4aroIerocsi o OCBOCHUIO Y4eOHOT0 COACpHKaHMSL.

3HaHMEe XHMHUU CIYXKUT OCHOBOM st  (OpMHpPOBaHUS  MHUPOBO33PECHHUS
00y4aroIerocsi, ero MpeacTaBIeHUi O MaTepHAJIbHOM E€IUHCTBE MHpA, BaXHYIO POJIb
urpart GopMHpyeMble XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAILICHUAX YHEPTUH U 00
HBOJIIOLIMY BEILECTB B MPUPOJE, O MyTSAX PEUICHUs IOOANbHBIX MPOOJIEM yCTONYMBOIO
pPa3BUTHUS 4YEIIOBEUECTBA — CBIPHEBOM, DHEPIETUYECKOM, NUIIEBOM M 3KOJOTHYECKOU
0€30MacHOCTH, IPOOJIEM 3PABOOXPAHECHHS.

N3yuenue xumun:

CIOCOOCTBYET pealu3alii BO3MOXKHOCTEM il camMopa3BUTUSL U (POPMUPOBAHUS
KyJbTYpbl JIMYHOCTH, €€ oOueil M (pyHKUMOHAJIBHON I'PaMOTHOCTH; BHOCUT BKJIAJ B
(OpMHPOBAHNE MBIIUIEHUS] U TBOPYECKUX CIOCOOHOCTEW OOYyYaroIMXCsl, HaBBIKOB HMX
CaMOCTOSITENIbHON Y4EOHOH 1eATENbHOCTH,IKCIIEPUMEHTANIBHBIX U MCCIIEA0BATENbCKUX
YMEHHUM, HEOOXOIUMBIX KaK B IOBCEJHEBHOW XHM3HH, TaK U B MPO(deCcCHOHATBHOU
NEeATEIbHOCTH;

3HAKOMUT CO CIIEIU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIa/IbIBAET OCHOBBI LIEJIOCTHOTO
B3IUIAJa HAa EOUHCTBO IIPUPOABI W YEIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TAllOM B
(OpMUPOBAHNHN €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00y4YarOIIUXCs;

crnocoOcTByeT (OPMHUPOBAHMIO IIEHHOCTHOIO  OTHOLIEHUS K  €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K NPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJaJ B 3KOJOTMYECKOE
00pa3oBaHKe 00YYArOITUXCSI.

JlanHple HampaBieHHs B OOyYE€HHHM XUMHUU O0O0ECIEUMBAIOTCA CHEIUPUKOIM
COJIepKaHusI y4eOHOro MpeaMeTa, KOTOPBIN SBISETCS MeJAaroruyeckl aJanTHPOBAHHBIM
OTpakeHHEM 0a30BON HAYKU XMMUU Ha ONPEIEIEHHOM dTarle e€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs OPHEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBl TICPBOHAYAIBHBIX TMOHSATUA XUMHUH, OCHOB
HEOPraHMYECKOW XUMHH W HEKOTOPBIX OT/ACJIBbHBIX 3HAUYMMBIX TMOHSATUA OpraHUYeCKOM
XUMHH.

CtpykTypa coAepKaHHS TMPOrpaMMbl 1O XHMHHU C(HOPMHpPOBaHA HA OCHOBE
CHUCTEMHOTO MoJixo/a K e€ uzyueHuto. CoaepkaHue CKIaAbIBACTCA U3 CUCTEMbI TOHATUN
0 XUMHUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATUH 0 XUMHU4ecKoupeakiuu. Ooe
ATU CHUCTEMBI CTPYKTYPHO OPraHW30BaHbI MO MPHUHIUIY MOCJIEI0BATEIBHOTO Pa3BUTHS
3HAaHUW Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN Pa3HOTO YPOBHS:
aTOMHO -MOJICKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,
nepuoandeckoro 3akoHa J[. . MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHU;

YYEHUSI O CTPOCHHUH aTOMa U XUMHYECKOM CBSI3U;
MPEACTABICHUIA 00 SJIEKTPOTMTUYSCKON JTUCCOIMAITIH BEIIECTB B PACTBOPAX.
TeopeTuueckre 3HaHUS PACCMATPUBAIOTCS HA OCHOBE AMITUPUUYECKUIIOTYUCHHBIX U

OCMBICJIEHHBIX (JaKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBHO OT OJHOIO YPOBHS K JPyromy,
BBIMONHAS (PYHKIMM OOBSCHEHUS U  NPOTHO3UPOBAHHS CBOMCTB, CTPOCHHUS H
BO3MO>KHOCTEN IPAKTUYECKOTO ITPUMEHEHUS U MTOTYYEHHS U3Y4aeMbIX BEILIECTB.
OcBoeHMe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIONIPEACTABICHUS O
XMMUYECKOW COCTABJISIFOIIEN HAYYHOM KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOU ITPUPO/IBIL,
LIEHHOCTHOT'O OTHOILIEHUS K HAYyYHOMY 3HAHUIO U METOJAM IIO3HaHUsA B Hayke. M3yuenue
XUMHH TPOUCXOJUT C TPUBICUCHHEM 3HAHMA U3 paHee MU3YUYEHHBIX Y4YEOHBIX
npeameToB: «Okpyxaroumi mMupy», «buonorus. 5—7 knacced U «Pusnka. 7 Kimacey.
[Ipy u3ydyeHMHn XUMHUH TPOUCXOAUT (POPMHUPOBAHUE 3HAHUNW OCHOB XHUMHUYECKOU
HayKd Kak o0JacTh COBPEMEHHOIO €CTECTBO3HAHMS, NPAKTHYECKON JesITeIbHOCTU
YeJI0BEKa U KaK OJJTHOTO U3 KOMIIOHEHTOB MUPOBOI KyJIbTYpbl. 3a/1aua yueOHOro peaMeTa
COCTOMT B (POPMHUPOBAHUU CHUCTEMBl XUMHUYECKMX 3HAHUNW — BaKHEHIIMX (aKTOB,
HNOHSTUHA, 3aKOHOB M  TEOPETUYECKUX IOJIOKEHUM, JOCTYNHBIX  000OIIEHHUH
MHUPOBO33PEHUYECKOI0 XapakTepa, s3blka HayKd, NPUOOLIEHHMM K HayYHbIM METO/aM
MO3HAHUS MPU U3YyYEHUH BEIIECTB M XUMUYECKUX PEAKIMii, B GOPMUPOBAHNU U PA3BUTUU
MO3HABATEIbHBIX YMEHMA M UX TNPUMEHEHHHM B Y4YeOHO-IIO3HABATENLHOM W y4eOHO-
UCCJIEIOBATENICKON JIEATEIBbHOCTH, OCBOCHMM TPaBMI O€30macHOro oOpaiieHus ¢
BEIIECTBAMM B IIOBCETHEBHOM KU3HMU.
[Ipy wn3ydeHMM XUMHMM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsI Ba)KHOE
3HaueHUE NMPUOOPENN TAKUE LU, KaK:
. dbopMupoBaHME  HMHTEIVIEKTYaJlbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMoOOpa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSTEIbHOMY TPUHATUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOUTUMCS YCIOBUSIM KU3HU;
. HaIpaBJIEHHOCTh 00Y4YEHMsI HA CUCTEMATUUECKOE MTPUOOILIEHNE00yYatoInXCsl K
CaMOCTOSITEJIBHOW TI03HABATEJIbHOW JESATENbHOCTH, HAyYHBIM METOJAM I103HAHWSA,
(GbopMUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIOCOOHOCTEN KXUMHUH,
e  ofecreueHue yCIOBUM, CIIOCOOCTBYIOMIMX MPUOOPETEHHIO O0YYAIOIIMMHUCS OMbITa
pa3HOOOpa3HON JEATEIbHOCTH, MO3HAHWSA M CAMOIMO3HAHUS, KIIOUEBBIX HABBIKOB



(KJTHOYEBBIX KOMITETEHIIUI ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE TSI PA3IMYHbIX BUJIOB

NEeATEITbHOCTH,

. dbopmupoBanne  oOmiel  (QPYHKIIMOHAIBPHOW HW  €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCJIE€ YMEHHUIN OOBSCHATH M OIICHUBATH SBJICHUS OKPYIKAIOIIETO MHPA,
WCITIONTB3YS 3HAHUS U OIBIT, TIOJTyYCHHBIC TIPH U3YUYEHUUXUMUH, IPUMEHSTH UX MIPU PEIICHUU
po0JIeM B TOBCEAHEBHOM )KU3HU U TPYAOBOU JIEATEIHLHOCTH;

. dbopmupoBaHre y OOy4arolMIMXCS TYMaHUCTUYECKUX OTHOUIICHWM, TTOHUMaHUs
EHHOCTH XUMUYECKHUX 3HAHUMN I BEIPAOOTKU IKOJIOTMYECKH 11eJ1IeCO00pa3HOro MOBEACHUS
B OBITY M TPYJIOBOM AEATENBHOCTU B IEISXCOXPAHEHHUSI CBOETO 370POBbS U OKpYKAroIIeH
IIPUPOIHOU CPELIbI;

. pa3BUTHE MOTHBAlMM K OOYYEHHIO, CHOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHUSI OOIIEYEIOBEUECKHX II€EHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MPO(UJIsS U HAIIPABICHHOCTH JaJIbHEHIIIEro 00y4eHuUs.

HekoTtopsie npakTudeckue padoThl Oy1yT MPOBOAUTH C UCIIOJIB30BAHUEM 000PYI0BaHUS
Ilentpa «Touka poctax:

- uu¢posort nabopatopun POLUSLAB mno xumum c¢ HabopamMu JaTYMKOB:
oecrpoBOAHBIM MyJbTUAATIHKOM LFS, maTamkom juist m3MepeHus OnTHYECKON TII0OTHOCTH U
MYTHOCTH PAacTBOPOB BEIIECTB, JAaTYMKOM u3MepeHus pH cpeapl pacTtBopa, MaTdyuKoOM
U3MEPCHHUS DJIEKTPUIECKON TIPOBOIUMOCTH

- BUPTYaJILHOTO TIPAKTHKyMa.

brnaromaps sTomy y 00y4darommxcs oI BUTCS BO3MOKHOCTh KOJTUYECTBEHHBIX HAOIIOICHUN
GUBUYECKUX W XMMHUYECKHX SIBJICHHMA, MPOUCXOASIIMX C BEIIECTBAMH, IS TOIYYCHHS
nocroBepHodt uHpopmanuu. Ha oOcHOBE TOJNyYEHHBIX SKCIEPUMEHTAIbHBIX JTAHHBIX
oOyyJaronme CMOryT CaMOCTOSATENIbHO JeNaTh BBIBOJbI, 0000IIATh pe3yJbTaThl, BBISBISATH
3aKOHOMEPHOCTH, 4YTO OyAeT CHnocoOCTBOBAaTh MOBBIIIEHUIO MOTHBAIUM OO0y4YeHUs
HIKOJIbHUKOB.

B xome mnpaktuueckux paboT oOyyarougecs OyIyT BOBJIEUYEHBI B IPOEKTHO -
UCCJIE0BATENBCKYIO JeATeNbHOCTh. KOMIUIEKT @ poBOi 1abopaTopuu MO3BOJISIET JOCTUYD
00pa3oBaTeNbHBIX PE3yJIbTATOB 00YUYaAIOMUXCs, TaET BO3MOKHOCTh yTITyOIE€HHOTO N3yUeHUS
nmpeaMeTa, B TOM YHCJIE€ BO3MOXHOCTh Pa3BUTHUSI H300PETATENHCKOTO, KPEaTUBHOTO,
KPUTUYECKOTO MBINLICHHUS, pa3BUTUS (yHKIIMOHAIHLHOW TPAMOTHOCTH OOYYaOIIUXCS, B TOM
YHUCJIE €CTECTBEHHOHAYYHOU U MAaTEMAaTHYECKOM.

B xoxe u3yuenus kypca npojoipkaercss GOpMUPOBAHKE SKCIEPUMEHTATBHBIX YMECHUMN

* ONHMCAHUE IKCIIEPUMEHTA,

* COCTAaBJIEHHE W 3aIl0JHEHNE Ta0JINII,

* TOCTpOEHHE rpa@UKOB MO TAOJUYHBIM JAHHBIM,
* MpOBEACHUE MAaTEMaTUUYECKUX PACUETOB.

dopMUpOBaHUE UCCIIEIOBATEILCKUX YMEHUMN: oTIpeielieHrue NpoosiemMbl, ((OpMYITUPOBAHKE
UCCJIEA0BATENIbCKOW 3a7aud, IJAHUPOBAHME pEIICHUS 3a7aud, IOCTPOEHUE MOJEIIEH,
BBIJIBWKEHUE THUMOTE3, OKCIEPUMEHTAJbHAs TMPOBEpKA THUIIOTE3, aHajdu3 JaHHBIX
HKCIIEPUMEHTA U HAOMI0AeHUH, POPMYIHPOBAHNE BHIBOJOB.

OO0m1ee KOJIMYECTBO YacOB, OTBEAEHHBIX JIJIsl H3YYCHUS] XUMHUH Ha YPOBHE OCHOBHOTO
ob11ero oOpazoBaHnus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (24aca B He/eN0), B 9

KJ1acce — 68 4acoB (2 yaca B HEJIEIIO).



COIEPKAHUE OBYUYEHUA

8 KNIACC

IlepBoHaYabHbIC XMMUYECKHE IOHATHS

IIpeamer xumun. Posib XuMuu B KU3HU YeNOBEKa. XMMUS B CUCTEME HayK. Tena u
BelecTBa. GU3nYecKre CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue Bemiects. [TonsTue o
METOJIaX MO3HaHus B XUMHH. YucThie BemecTBa U cMecu. CrocoObl pa3ieneHusl CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE AIEMEHTHI. CUMBOJIBI XUMUYECKUXIJIEMEHTOB.
[IpocTbie U CIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHUE.

Xumuueckass Qopmyna. BaneHTHOCTH aTOMOB XHMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHocuTeNbHAs aroMHas Macca. OTHOCUTENIbHAs
MOJIEKYJIApHasa Macca. MaccoBas 1011 XUMUYECKOTO AIEMEHTA B COCIMHEHHUH.

KomnuectBo BemecTBa. Mosb. MoisipHas Macca. B3auMoCBsA3b KOJIMUECTBA, MACCHI
U 4YuCla CTPYKTYPHBIX €IWMHHUII BeuiecTBa. Pacuérel mo ¢dopmysiaM XUMHUYECKHUX
COCIMHEHUU.

PuU3NYECKHE U XUMUYECKHUE ABICHUSA. XUMHUUECKas peakius U €€ NPU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BEIMICCTB. XUMHUYECKHE ypaBHEHus. Kiaccubukarms XuMUIeCKUX
peaknuii (COeTMHEHHUS, PA3JIOKECHIsI, 3aMeIeHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKOW MOCYJIOM, MpaBwiiaMu padOThl B JadopaTopuu U
npuéMamMu OO0pallleHusT C J1a0OpaTOPHBIM OOOpYIOBAaHUEM, H3yUYEHHE U OMNHCAHUE
(bU3UYECKUX CBOWCTB OOpA3IOB HEOPTaHMUYECKUX BEIECTB, HAOMIOACHHE (DU3UIECKUX
(ru1aBlieHHE BOCKA, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYIKE, KUIIEHUE U KOHJICHCAIIUS
BOAbI) MU XUMHUYECKMX (FOpPEHHE CBEYM, NPOKAIMBAHUE MEIHOM IPOBOJIOKH,
B3aUMOJICUCTBUE MeNla C KUCIOTOW) SIBI€HUH, HAONIOAEHUE W ONHUCAHME IPU3HAKOB
NPOTEKAaHUSI XUMHUYECKUX pEaKUui (pas3sioKeHUEe caxapa, B3aUMOJECHCTBHE CEPHOMI
KHCIIOTBI C XJIOpHAOM Oapusi, pasnokenue runpokcuna menu (II) mpu marpeanum,
B3auMojieiicTBHE xene3a ¢ pactBopoM conu meau (II), usyuenue cnocoOoB pazaeneHus
cMeced: ¢ TOMONIbIO MarHuTa, (QUIBTPOBaHWE, BbIIAPUBAHUE, JIUCTUIUISIMS,
xpomaTorpadus, MpoBelIeHWE OUYKUCTKU IMOBAPEHHOW COJIM, HAONIOJICHUE W OIHMCAHUE
pE3yibTaTOB MPOBEIEHUS OIbITa, HWUIIOCTPUPYIOIIET0 3aKOH COXPAHEHUS MaccChl,
CO3J]aHUE MOJIEeNIEl MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Ba:xHeiiue npeacTaBUTeIM HEOPraHMYeCKHUX BellecTB

Bosnyx — cmech razos. CocraB Boznyxa. Kuciopo — 371eMEHT 1 MpOCTOE BEMIECTBO.
Haxoxnenue kuciopoja B npupoje, Gu3nueckue U XUMHUYECKUEe CBOMCTBA (peakiuu
ropenusi). Oxcunpl. I[Ipumenenne kuciopona. CrnocoObl

MOJTyYeHHST KUCIIOPOJa B TaOOpaTOpUH M TPOMBIIINIEHHOCTH. KpyroBopoTt Kuciopoa B
npupoze. O30H — aJuToTpoITHas MOAU(PUKAIIHS KACTIOPO/Ia.

TenmoBoit 3hhexT XUMHUYECKOI peakliy, TePMOXUMUYECKUE YPAaBHEHUS, K30 - U
OHAOTEPMUYECKUAE PEaKIMU. TOMIMBO: Yrojib U METaH. 3arps3HEHUE BO3AyXa, YCUICHHE
NapHUKOBOTO 3¢ eKTa, pa3pylIeHne 030HOBOTO CIOSL.

Bogopon — snemeHT u mpoctoe BemiectBo. HaxokneHue Bojopoaa B MPUPOJE,



bu3NYecCKue WU XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObImomyueHuss. KucioTer u
COJIH.

MonsipHablit 00b€M ra30B. Pacy€Tsl M0 XMMHUYECKUM yPaBHEHUSIM.

dusnyeckue cBOMCTBA BOAbI. Boxa kak pactBopureins. PacTtBopsl. HaceleHnbsie u
HEHACBIIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BeliecTB B BoJe. MaccoBas 101 BELIECTBA B
pacTBOope. XUMHUYECKHE CBoOWcCTBa BoAbl. OcHOBaHusA. Poib pacTBOpoB B IpHUpPOAE U B
XKU3HU YyenoBeka. KpyroBopot Bobl B mpupo/ie. 3arpsa3HeHue NpupoAHbIX Boa. OxpaHa u
OYMCTKA MPUPOJIHBIX BOJ.

Knaccudukanus neoprannueckux coeauaennii. Oxcuasl. Knaccudukanusokcuaos:
cosieoOpasyromue (OCHOBHBIE, KHCIOTHbIE, am(OTepHbIE) W HECOJIe0OpasyIoIIne.
Homenknatypa okcuioB. @PuU3nuecKkne U XMMHUYECKHE CBOMCTBA OKCHUIOB. llomydenue
OKCH/JIOB.

OcHoBanusa. Knaccudukanusi OCHOBaHUM: MIENOYM M HEPACTBOPUMbBIE OCHOBAHMSL.
Homenknatypa ocHoBannii. Pu3nueckue W XHUMHUYECKHAE CBOWMCTBA OCHOBAHUU.
[lonydeHue OCHOBaHUMU.

Kucnotel. Knaccudukamus xucinor. Homenknarypa kucior. Dusumdeckue u
XUMHUYECKUE CBOMCTBA KUCIOT. P aktuBHOCTH MeTtasioB H. H. bekerosa. Ilonyuenue
KHCJIOT.

Comu. Homenknarypa cosieil. @u3ndeckue M XMMHUYECKHUE CBOMCTBA COJICH.
[Tonyuenue conen.

I'eneTnueckas CBsI3b MEKy KIACCaMHU HEOPTraHUYECKUX COCTMHEHUMN.

Xumuueckuit IKCnepumMenm:

Ka4eCTBEHHOE OINPEACIICHUE COAEPkKAHUA KHUCIOpOAAa B BO3AYyXE, IOJy4YEHHUE,
coOupaHue, paclo3HaBaHME W HM3yUYEHHUE CBOMCTB  KHUCIOpOJAa, HaOIOaeHUE
B3aMMOJICHCTBUSL BEUIECTB C KHCIOPOIOM U YCIOBUS BOZHUKHOBEHHUS M MPEKPALICHHUS
ropeHust (moxapa), O3HaKOMJIEHHE ¢ OoOpa3liaMd OKCHJOB U OIMCAaHHUE HMX CBOICTB,
NoJIlydueHue, COOMpaHue, pPaclo3HaBaHME W HM3yYEHHE CBOMCTB BoJoponaa (TopeHue),
B3auMojielicTBue Bojmopona ¢ okcuaoM wmeau  (II) (BO3MOXKHO HCHOJIB30BaHKE
BUJICOMATEPHAIIOB), HAOIIOACHHE 00Pa3IIOB BEIIECTB KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE
0COOEHHOCTE pacTBOPEHHUsI BEUIECTB C PA3IMYHOM PACTBOPUMOCTHIO, IPUTOTOBJICHHUE
PAaCTBOPOB C ONPENEIEHHOW MAaCCOBOM JI0JIEN paCTBOPEHHOTO BEMIECTBA, B3aUMOIEHCTBUE
BOJAbl C MeTajulaMud (HaTpueM ©  KajubluueMm)  (BO3MOXKHO  HCIOJIb30BAaHHE
BHJICOMATEPHUAIIOB),

uccie0BaHle 00pa3loB HEOPraHWYECKUX BEILECTB Pa3JIMUHBIX KJIACCOB, HAOIIOJECHUE
U3MEHEHHUSI OKPACKH HWHIAMKATOPOB B pPACTBOpPaX KHUCIOT M IIEJIOYEH, H3yYCHHE
B3aumozeicTBus okcuna meau (I11) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT ¢ METAJIJIaMH,
pEaKUHil HEUTPAIU3ALMH, TTOJTyYEHNE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula JIPYyrUM U3 PacTBOpa COJIM, PEUICHUE SKCIIEPUMEHTAJIBHBIX 3aJ1a4 10 TEME
«BakHenmune Ki1accpl HEOPraHUYECKUX COCTUHEHUI.

IMepuoauueckuii 3akoH u Ilepuoanueckasi cucreMa XUMHUYECKHUX 3j1eMeHTOB /1.
N. MenneneeBa. Crpoenume aroMoB. XuMHYeCKass CBs3b. OKHCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIE PEeAKIIUN



[lepBpie MOMBITKM KiIacCU(PUKAIMN XUMUYECKHX 3eMeHTOB. [loHsTHE O rpymmax
CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbI,[AJIONEHbl, NHEPTHBIE
rasbl). DJIIEMEHTHI, KOTOpPbIE 00pa3ytoT aM(pOTEPHbIE OKCUIBI U TUAPOKCHUIBI.

ITepnoanueckuii 3akoH. Ilepumoamueckas cucrema xumMudeckux djiemeHToB JI. WM.
MenneneeBa. Koporkomepuoanas u manuHHOnepuomgHas Qopmbr [lepuogndeckoit
cuctembl XuMudeckux aemeHToB /. Y. Menneneesa. [lepuoabm rpymnmsl. @u3ndeckuii
CMBICII IOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JIEMEHTA.

Ctpoenue aromoB. CoctaB aTomHbIX saep. M3oromnbl. DiekTpoHbl. CTpoeHHe
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XMMHUYECKUX 3JieMeHTOB llepuoauueckoit
cucremnl J[. WM. MenneneeBa. XapakTepuUCTMKA XUMHUYECKOTO JJIEMEHTA IO €ro
nosnoxxenuto B [lepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEpPHOCTM H3MEHEHHMS paguyca aTOMOB XHWMHUYECKHX DJEMEHTOB,
METAJIMYECKUX U HEMETAJUIMYECKUX CBOMCTB M0 IPyNraM 1 NePUoIam.

3nauenune Ilepuoamnueckoro 3akoHa W lleproguyeckoil CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB Ul Pa3BUTUA HAYKHU U ITpakTuku. /. 1. MenneneeB — y4€HbIN U TpaKTaHHH.

Xumuueckasi cBsizb. KoBalieHTHass (MOJsipHasT M HEMOJIIpHAs) CBS3b.
DIIEKTPOOTPULIATENIBHOCTh XUMHUECKUX 3JIEMEHTOB. MlOHHAas CBS3b.

Crenenp oxucieHuss. OKHUCIMTENBHO -BOCCTAHOBUTEIIBHBIE  PEAKLIUU.
[Tpoueccol OKnCaEHUS U BOCCTAHOBIIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepuMenm:

U3y4deHUEe O0Opa3loB BEIIECTB METAJUIOB W HEMETANIOB, B3aUMOJIEUCTBUE
TMIPOKCHJA IMHKAa C pPacTBOPAMU KHCJIOT M UIEJNOYEH, IPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENILHBIX peakluidl (ropeHue,
peaKlMK Pas3IoKEeHUs, COCTUHEHNS ).

Mesrcnpeomemnule ceasu

Peanuzanusi MeEXNpEeIMETHBIX CBSA3€M MpU M3yYEHUH XUMUU B 8§ Kjacce
OCYIIECTBIISIETCS YePe3 UCTIOIB30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX TTOHITHM, TaK
U TIOHSITUM, SIBJISIIOIIUXCA CHUCTEMHBIMH IS OTAEJIbHBIX MPEAMETOB €CTECTBEHHO--
HAy4YHOTO IMKJIA.

OO01ure ecTeCTBEHHO--HAYYHBIE TTOHSATHS: HAYYHBIN (DAKT, TUTIOTE3a, TEOPHUS], 3aKOH,
aHaJau3, CHUHTE3, Kilaccuukamus, TEPUOAUYHOCTh, HAOIIOJAEHUE, OSKCIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBICHUE.

®dusuka: mMaTepusi, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, UOH, HYKIHJ], HU30TOIIHI,
PaIMOAaKTUBHOCTH, MOJICKYJIa, DJIEKTPUUECKHM 3apsi]l, BEMIECTBO, TEJIO, 00HEM, arperaTHOe
COCTOSIHWE€ BEIIEeCTBa, ra3, (U3MYECKUE BEIMYMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC,
TU1aHeTsl, 3BE371b1, ComHILe.

buonorus: dotocuntes, npixanue, ouocdepa.

['eorpadusa: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE TOPOJIbI, MOJE3HBIC
HCKOMaeMbIE, TOIUTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M xXuMu4eckasi peakiuus

[Tepuonnueckuii 3akoH. Ilepnonmueckas cucrema xumuyeckux sneMeHToB /l. M.



MenpaeneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB XMMHUYECKUX
AJIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KaIHs, KAJIBIUA U UX COCIMHEHUN B COOTBETCTBUU C
IIOJIOKEHUEM DIEMEHTOB B [Ieproandeckoi CUCTEME U CTPOCHUEM UX ATOMOB.

Crpoenue BemecTsa: BUIbI XUMAYECKON CBSI3U. THIIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKN U BUJA XUMUIECKON
CBSI3H.

Knaccudpukanus M HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BELIECTB, OTHOCALIMXCS K PA3IMYHBIM KJIACCaM HEOPraHUYECKUX COCAMHEHUM,
IE€HETUYECKas CBA3b HEOPIraHMYECKUX BELICCTB.

Knaccudpukanus XUMHUECKUX PEAKIM MO pPa3iMyHbIM MpHU3HAKaM (TI0 YHCITY U
COCTaBY YYacCTBYIOIIMX B PEAKIMH BEILIECTB, MO TEIUIOBOMY 3G (EKTy, M0 U3MEHEHUIO
CTENEHEW OKHUCIIEHUS XUMHYECKMX DJEMEHTOB, [0 OOpaTUMOCTH, IO Y4YaCTHUIO
KaTajau3aTopa). DK30- U S3HJI0TEPMUYECKUE PEAKIIUH, TEPMOXUMHUYECKHUE YPABHEHUSI.

[TonssiTue o ckopocty xumuueckol peakiuu. Ilonstue o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusix. [IoHATHE O TOMOTEHHBIX U TeTepPOTreHHBIX
peakuusax. [lomatue o xarammse. IloHAaTHe 0 XuMH4YeCKOM paBHOBecHH. PaKTOPHI,
BIIMSAIOIINE HA CKOPOCTh XUMHUYECKON PEAKIIMU U NTOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCINTEBHO-BOCCTAHOBUTEIILHBIE peakuuy, DIIEKTPOHHBIN OanaHc
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHOM peakiuu. CocTaBiIeHUE YPABHEHUM

OKHCJIUTEIBHO--BOCCTAHOBUTENBHBIX PEAKLUN C UCIIOJIB30BAHUEM METOJA 3JIEKTPOHHOIO
OanaHca.

Teopus >1EKTPOTUTUYECKON OHUCCOUMALMU. ODIEKTPOJIUTHI U HEIJIEKTPOJHUTHI.
Karnonel, aHMOHBI. MeXaHW3M JHMCCOLMALMKM BEHIECTB C PA3JIMYHBIMU BUJAMHU
XUMHUecKo# cBsizu. CteneHb quccounanuu. CHUIIbHBIE U C1a0bIe 3IEKTPOJIUTHI.

Peakunn unoHHOrO OOMEHa. YcClOBHS NPOTEKAaHUS peakluuil HOHHOrO OOMEHa,
MOJIHBIE U COKpAIICHHbIE HOHHBIE ypaBHEHUs peakuuii. CBONCTBA KUCJIOT,0CHOBAaHUHN U
coJiell B CBETE MpEICTaBICHUNA 00 IIIEKTPOIUTHUECKON nuccoumanuu. KauecTBeHHbIE
peakuuy Ha MoHbL. [ToHATHE O THIpOIIN3E COEN.

Xumuueckuit IKCnepumenm:

03HAKOMJIEHUE C MOJAEIIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPIraHUUYECKUX BEILIECTB —
METaJUIOB M HEMeTauioB (rpaduTa W ajiiMasza), CIOKHBIX BEIHISCTB (XJIOpHAa HATpUSA),
VICCJIE0BAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEAKIMUOT BO3AEHCTBUS Pa3IMUYHbIX
(GbakTopoB, HCCIIEJOBAaHUE AJIEKTPOIIPOBOJHOCTH PACTBOPOB  BEIIECTB, Ipollecca
U CCOIMAIMU KUCJIOT, 1IeJIouel U cojieil (BO3MOKHO UCTOIb30BaHHUE BUJIEO MATEPUATIOB),
IPOBEJACHUE OMNBITOB, WUIFOCTPUPYIOIIMX MPU3HAKK IPOTEKAHUA PEAKUUHA HOHHOIO
obmena (oOpa3oBaHuEe OCajKa, BBIJCICHHE Ta3a, OOpa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl OKHCIIUTEIbHO-BOCCTAHOBUTENILHBIX PpEAKIMM (ropeHue,
peaklMM pa3JIOKEHUs, COCIUHEHHUs), pPACIO3HABAHWE HEOPTaHWYECKUX BEILIECTB C
MOMOIIIbIO KAYECTBEHHBIX PEAKIIMA Ha MOHBI, PEIICHUEIKCIIEPUMEHTATIBHBIX 3a]1a4.

Hemeranibl u UX coeIMHEHUS

OO6mas xapakTepucTuKa rajnoreHoB. OCOOEHHOCTH CTPOSHHUSI AaTOMOB, XapaKTepHbIE
creneHu okucieHusa. CTpoeHre u GU3nUecKre CBOMCTBA MPOCTHIX BEILECTB — rajOreHoB.



XHUMHUUYECKHE CBOMCTBA HA MPUMEPE XJIOpa(B3aUMOCICTBUE C METANIAMH, HEMETAJNIAMH,
niesioyamu). XiaopooaopoAd. ConsiHasg KUCI0Ta, XUMHYECKHME CBOWCTBA, MOJIyYEHHE,
npuMeHeHne. JleMcTBUEXIIOpa U XJIOPOBOJOPOJA Ha OpraHU3M 4YeloBeKa. BakHenmme
XJIOPHUIBI M UXHAXO0KJICHUE B IIPUPOJIE.

O6mas xapakTepucTtrka 31eMeHToB VIA-rpynmnel. OcOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIe cTeneHn okuciaeHus. CTpoeHue U (pusnueckre CBOMCTBA MPOCTHIX BEIIECTB
— KHUCJIOpOoJa U cepbl. AJIJIOTPOITHbIE MOAU(PHUKALMU KUCIOPOJA U Cepbl. XUMUUYECKUE
cBoiicTBa cepbl. CepoBOOpO, CTPOEHHE, (PU3HUECKHUE U XUMUYECKUE CBOMCTBA. OKCHUIBI
Cepbl KakK MPEACTaBUTENM KUCIOTHBIX OKcuaoB. CepHas Kuciora, (usnueckue Hu
XUMHUYECKHE CBOMCTBA (00IIME KakK MpEeACTaBUTENS Kijacca KUCIOT U Crieuu(UuyecKue).
XUMHUYECKHE PeaKIInu, JeKallle B OCHOBE MPOMBIIIIEHHOTO CII0Cc00a MOTy4YeHHUs CEPHOM
KHUCIIOTHL. [Ipumenenune cepHoi kucaoTsl. Colnu CEpHON KMCIIOTHI, KAYECTBEHHAS PEaKIUs
Ha cynbdar-uoH. HaxoxxneHue cepsl W €€ coeAMHEHUH B Mpupoae. XUMHUYECKOE
3arpsi3HEHNE OKPYIKaIOLLEH Cpeibl COEAMHEHUSMU CEPbI (KUCIOTHBIE JOXK/H, 3arPA3HEHHE
BO3/yXa U BOJOEMOB), CIIOCOOBI €r0 MPeJOTBPAIICHHUS.

OO6mas xapaktepuctuka 31eMeHTOoB VA-rpymmbl. OCOOEHHOCTH CTPOEHUSATOMOB,
XapaKTepHbIE CTENEHU OKHUCICHHS. A30T, paclpocTpaHeHHE B Mpupojae, Gu3nyeckue u
XUMHUYecKkue cBoicTtBa. KpyroBopor asora B mpupoae. AMMHaK, €ro Gu3NyYecKue U
XMMHMUYECKHE CBOWCTBA, MOJy4YeHUE U NpuMeHeHue. ColM aMMOHUS, UX (U3UYECKHE U
XUMUYECKHE CBOICTBA, MpUMEHEeHHE. KauecTBeHHas peakliis HanOHbl aMMOHUS. A30THas
KHCTI0TAa, €€ MoJTy4YeHue, (Pu3nuecKkrue 1 XuMUIeCKre CBOMCTBA (0011IMe KaK MPeICTaBUTEIIS
Kjlacca KHMCIOT M crnenuduueckue). Mcnosnp3oBaHHEe HUTPATOB M COJIEH aMMOHHS B
KauecTBE MHUHEPAIbHBIX YJOOpPEHMH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe.bl
COEIMHEHUSIMU a30Ta (KUCIOTHBIE NOKIH, 3arpsI3HEHUE BO3/yXa, IMOYBBI U BOJAOEMOB).
docdop,amnorponHbie Mogudpukanuu Gochopa, Gusnueckrue 1 XMMHUUECKUE CBOWCTBA.
Oxcun dochopa (V) u dochopHas kuciora, GU3NIECKUEe U XUMUUYECKHUE CBOWCTBA,
noutyuenue. Mcnonb3oBanue pochaToB B KAUECTBE MUHEPAJIbHBIX YA00pEHUI.

O6mmas xapaxkTepucTtika 31eMeHToB [VA-rpynmnel. OcoOOEHHOCTH CTPOEHUS ATOMOB,
XapaKTEepHbIE  CTENEHU  OKUCIEHUS.  YTJIEpoid, aUIOTPONHbIE  MOAM(UKAIUH,
pacnpoCcTpaHEHUE B MPUPOJE, (PU3MUECKHME M XUMHYECKHE CBOMCTBA. AncopOrus.
KpyroBopot yraepona B mpupoxae. Okcuapl yriaepona, ux (pusnueckue U XUMHUECKUE
CBOMCTBA, IEWCTBHE HA KUBbIE OPraHU3MbI, OJYYEHHE U IPUMEHEHUE. DKOJIOTMUYECKUE
npobseMsbl, cBsizaHHbIe ¢ okcupomyriepona (IV), rumoresa riobanbHOr0 MOTEIICHUS
KJIMMaTa, NapHUKOBBIA 3¢ (eKT. YTronbHas KUCIOTa U €€ COJIM, UX (U3NYECKUE U
XMMHMUYECKHE CBOICTBA, NOJIy4eHHE U TpUMeHeHne. KauecTBeHHas peakiiyus Ha KapOoHaT-
uonbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEIULIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHble TOHATUS OO0 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHHUSAX
yriaepoaa (MeTaH, 3TaH, ATWIEH, aleTWIEH, JTaHOJI, IVIMLEPUH, YKCYCHAas KHUCIOTA).
[TpuponHbIe UCTOYHUKH YTIIEBOJOPOAOB (Yrojb, MPUPOIHBIN a3, HE(PTh), MPOTYKThl UX
nepepadoTku (OEH3MH), UX POJIb B OBITY U MpOMBIIIICHHOCTH. [IoHATHE O OHMOIOTHYecKn
BaXXHBIX BEIECTBAX: >XHUpax, OelKax, yriieBoJaX — M HMX pOJIM B KU3HU YEJOBEKa.



MarepranbHO€ €IMHCTBO OPraHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUN.

Kpemuuii, ero ¢usnueckue u XMMUYECKHE CBOMCTBA, MOJIyYEHHE U MPUMEHEHUE.
Coenunaenus kpeMaus B npupoze. Oomue npeacrasieHus 06 okcuae kpemaus (IV) u
KpeMHHUeBOW kucnore. CUIIMKAThI, UX HUCIOJIb30BaHUE B OBITY, B MPOMBIILIEHHOCTH.
Baxueiliiue cTpouTeNnbHbIE ~ MaTepUallbl:  KE€paMHKa, CTEKJIO, LIEMEHT, OETOH,
xene300eToH. [Ipobrembl 6€30MacHOr0 MCIMOJB30BAHUS CTPOUTENBHBIX MAaTepHalIOB B
ITOBCEIHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

M3ydeHHue O0O0pa3IOB HEOPTaHWYECKUX BEIIECTB, CBONCTB COJSHOW KHCIIOTHI,
MPOBEICHNE KAUE€CTBEHHBIX PEAKIMM Ha XJOPUI-UOHBI U HAOJIOJEHHE MPU3HAKOB UX
POTEKAHUsA, OIBITHI, OTpaXkarolre Gu3nueckre 1 XUMUYECKUE CBOMCTBA TaJIOTEHOB U UX
coeMHeHu (BO3MOXKHO UCIIOJIb30BAHUE BUIEOMATEPUAIIOB), 03HAKOMJICHHE C 00pa3aMu
XJIOpUJOB (TajJoreHuI0B), O3HAKOMJIEHHWE C OO0pas3lamMu cepbl U €¢ COCAUHEHHUSIMHU
(BO3MOKHO HCIOJB30BaHKUE BUIEOMATEPUATIOB), HAOMIO/IEHHE Mpolecca OOyIrIIUBaHUS
caxapa moJ AEHCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHCJIOTHI, N3yYEHUE XHUMUYECKUX
CBOMCTB pa30aBICHHOW CEpPHOM KHUCIOTHI, MPOBEACHHE KAueCTBEHHOM peakiuu Ha
cysibdaT-uoH U HAOIO/ICHNE MPU3HAKA €€ MPOTEKAHUS, 03HAKOMJICHHE C (U3HUECKIMHU
cBOMcTBaMM a3oTa, Qocpopa U UX coeIuHEHUH (BO3ZMOXKHO MCIOJIb30BAaHUE
BHUJICOMATEpPHAIOB), oOpa3laMu a30THBIX M (POCPOpHBIX YIO0OpEeHUH, MOJydeHHE,
coOupaHue, pacrio3HaBaHWE U U3y4YEHUE CBOMCTB aMMHUAaKa, MPOBEJICHUE KAU€CTBEHHBIX
peakiuii Ha MOH aMMOHHMS M GocpaT-uOH M H3yUYEeHHE NPHU3IHAKOBUX MPOTECKaHUS,
B3aUMOJICHCTBUE KOHUEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEAbl0 (BO3MOXKHO
UCIOJIb30BaHUE BHUACOMATEPUATIOB), U3YYEHHE MOJEJIeH KPUCTAUIMYECKUX PEeIIETOK
anMasa, rpaduta, QyiepeHa, 03HaAKOMJIEHHE CIPOLECCOM aJCOPOIUMU PACTBOPEHHBIX
BEIIECTB AKTUBUPOBAHHBIM yTIEM MYCTPOHCTBOM IMPOTHBOTa3a, MOJIydYeHUEe, COOMpaHue,
pacIiO3HaBaHWE W M3YYEHHE CBOWCTB YIVIEKHCIIOTO Ta3a, NPOBEIEHUE KadeCTBEHHBIX
peakiuii Ha KapOOHAT W CHJIMKAT-UOHbI W HM3yYCHHE INPU3HAKOB HX MPOTEKAHHUS,
O3HAKOMJIEHME C  MNPOAYKUMEN  CHJIMKATHOM  TNPOMBILIJIEHHOCTH,  PEILICHHE
DKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHENIIMe HEMETAIIIBI U KX COEUHEHHUS.

MeTaibl 4 X COeIMHEHU S

OOmas xapakTepuCTUKa XUMUYECKHX DJIEMEHTOB — METAJUIOB Ha OCHOBAaHUH HUX
nosnoxxenus B llepmoanueckon cucreme xumudeckux 3yemeHToB . Y. MenneneeBa u
cTpoeHuss atoMoB. CTpoeHHE METAUIOB. MeTalmiMyeckas CBsI3b M MeETauIn4yecKast
KPUCTAJUIMYECKAsE PpEIIETKA. ODJIEKTPOXMMHUYECKUN  PA HANPSHDKEHUHM  METAJUIOB.
duznyueckre 1 XuMHUYECKUe CBoKcTBa MeTaJIoB. OO1IKe CIIOCOOBI OTYYEeHUS] METAILJIOB.
[ToHsiTE O KOPPO3UU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBbl
(cTamp, 4yryH, JIOPATIOMUHHIA, OpOH32) U UX IPUMEHEHNUE B OBITY U IPOMBIIIIICHHOCTH.

[llenounsie MeTajuibl: noOJOXKEeHUME B llepuoanyeckol cUCTEME XHMUYECKUX
anementoB JI. WM. MeHneneeBa, CTpOCHHE HX AaTOMOB, HAXOXIEHHUE B IPUPOJE.
duznueckre M XUMHUYECKHE CBOMCTBa (Ha mpumepe Hatpusi U Kaius). OKcuabl U
TUAPOKCH]IBI HATpUA U Kanwus. [I[puMeHeHre menoYyHbIX METAUIOB U X COEIMHEHU.

[IlenouyHO3eMeENBHBIE METAJUIBI MAarHUM M KaJIbLIMKM: MOJIOKEeHUE B llepuonnueckoi



cucteMe XxuMu4deckux eMeHToB [. 1. MenzaeneeBa, CTpO€HUE UX aTOMOB, HAXO0XK/ICHUE
B npupone. dusnyueckue M XMMHUYECKHE CBOMCTBA MarHus M Kaiuplus. Baxuenmwne
COCIMHEHMS Kalblusa (OKCHI, THAPOKCHUI, coiii). JKECTKOCTh BOABI U CHOCOOBI €&
YCTpaHEHHS.

AmroMuHMN: nosiokeHne B llepuonnueckon cucreme xumuyeckux sneMeHToB/l. .
MengeneeBa, CTpOCHHE aTroMa, HaxOXJAeHHE B mpupoae. PHU3NUECKHE U XUMHUYECKHUE
cBOMcTBa amoMuHMS. AMGOTEpHbBIE CBOICTBA OKCHIA U TUIPOKCUAA AIFOMUHHUS.

Keneszo: nmonoxenue B Ilepuogmueckoid cucreme Xxumuyeckux annemeHtoB J[. M.
MeHpeneeBa, CTpOEHHE aTOMa, HaXOXKJIE€HHE B mnpupone. OU3nueckue U XUMHUYECKHE
cBoiicTBa xene3a. Okcuapl, ruapokcuasl U conu xkeneza (II) u xenesza(lll), ux cocras,
CBOMCTBA U MIOJIyYECHHUE.

Xumuueckuit IKCnepumMenm:

O3HaKOMJIEHHE ¢ 00pa3laMy METAJJIOB U CIUIaBOB, UX (PU3UYECKUMHU CBONCTBAMH,
U3YyUYCHHE  pe3yJbTaTOB  KOPPO3UKM  METAUIOB  (BO3MOXXHO  HCIOJIb30BAaHHE
BH/ICOMATEPUAIOB), OCOOCHHOCTEN B3aUMOJEHUCTBHS OKCHJIA KAJIBIIUSL U HATPUSL C BOJOM
(BO3MOHO HCIIOJIb30BaHKE BHIEOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB JKECTKOW BOIBI,
npoliecca TOPEHUs JKeJe3a B KUCIopoie (BO3MOXKHO MCIOJb30BaHUE BUIEOMATEPHAIIOB),
MIPU3HAKOB IPOTEKAHUS KAUECTBEHHBIX PEAaKLMI HA UOHBI: MarHus, KaJblIMs, aJIFOMUHUS,
LMHKA, JKeJe3a
(I1) m xene3a (II1), menu (II), HabmromeHWe W OMUCAaHWE MPOIIECCOB OKPAITUBAHUS
IJJAMEHM HWOHAMM  HATpus, Kajausi MW  Kaiblus (BO3MOXHO HCHOJb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIEOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCUIA AITIOMUHUS U
TUAPOKCUA [IMHKA, PEIEHUE IKCIIEPUMEHTAJIbHBIX 3aa4 10 TeMe «BakHenmrnemMeTasibl
Y UX COCIMHEHUS.

XUMHUA ¥ OKpY:KaOLIas cpeaa

Bemectsa m Marepuanbl B NOBCEIHEBHOM JKM3HM 4YeNOBEKa. be3omacHoe
UCIOJIb30BAaHUE BEILIECTB M XHMMHUYECKMX peakuuid B ObiTy. IlepBas momours mnpu
XAMHUYECKUX 0KOrax U OTPABICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKawlled cpeabl (mpeaesibHas —AOMycTUMast
KoHIleHTpanusa BenlecTB, nainee — IIJIK). Poip Xxumum B pelieHUH 3KOJIOTUYECKHUX
npo0JieM.

Xumuueckuit IKCnepumenm:

u3yueHue oOpaslloB MaTepuajoB (CTEKIO, CIUIaBbl METaJUIOB, MOJMMEPHBIE
MaTepHuabl).

Mesicnpeomemmnbwie cea3u

Peanuzanus MeXOpeaMETHBIX CBSI3€M MNpU HM3YYEHHMM XHUMUU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 UCTOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHSATHH, TaK
U TIOHSTUM, SIBJISIIOIIUXCA CHUCTEMHBIMH IS OTAEJIbHBIX MPEAMETOB €CTECTBEHHO--
HAay4YHOTO IIUKJIA.

OOuue ecTecTBEHHO-HAYYHBIC MTOHATHS: HAYYHBIM (PakT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanMW3, CHUHTE3, KIacCu(UKAIUs, TEPUOJUIHOCTh, HAOIIOJICHUE, OJKCIEPUMEHT,
MOJIETUPOBAHUE, H3MEPEHHE, MOJIeb, SBJICHUE, MAPHUKOBBIA 3(P(dEKT, TEXHOJIOTHS,



MaTepHAJIbL.

®dusnka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIUJ, H30TOIIbI,
PaTMoaKTUBHOCTb, MOJIEKYJIa, AJICKTPUUECKUI 3apsi, MPOBOIHUKH, IMOJYIPOBOAHHUKH,
IUDIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, T€JI0, 00bEM, arperaTHOe COCTOSIHUE BEILECTBa,
ra3, pacTBOp, pPacTBOPUMOCTb, KPHCTAUIMYECKas PEIIETKA, CIUIaBbl, (PUINIECKUE
BEJIMYUHBI, EIWHUIBI W3MEPEHUsS, KOCMHYECKOE IPOCTPAHCTBO, ILUIAHETHI, 3BE3IIHI,
Comnuize.

buonorus:  ¢orocunres, apixaHue, Ouochepa, IKOCHCTEMA, MUHEpPAIbHbIE
y1oOpeHus, MUKPO3JIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIE BELIECTBA.

['eorpadusa: armocdepa, runpocdepa, MUHEpasbl, TOPHbIE MOPOAbI, MOJE3HBIC
WICKOITaeMbI€, TOIUTNBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINYHOCTHBLIE PE3YJIbTATbBI

JIM9HOCTHBIE Pe3yJIbTaThl OCBOCHHS MPOTPaMMBbl OCHOBHOTO 00IIEro 0Opa3oBaHUs
JIOCTUTAIOTCS. B XOJ¢ OOYYCHHsST XHMUU B EIMHCTBE Y4YeOHOW M BOCIUTATEIBHOM
JESTEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMH POCCUHUCKUMHU COLIMOKYJIBTYPHBIMHU H
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMH B OOIIIECTBE MPaBUIAMH U HOPMAMH
TIOBEJICHHSI ¥ CIIOCOOCTBYIOT IPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHS U COIMATH3AIHN
oOydJaronmxcsi.

JInaHOCTHBIE pe3yJIbTaThI OTpaXKaroT TOTOBHOCTH 00yJaroIIUXCs
PYKOBOJICTBOBATHCSI CUCTEMOW TO3UTHUBHBIX I[EHHOCTHBIX OPHUEHTAIMHA W PaCHIUPEHHE
OTIBITA JICATEIHHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpUMOTH4ECKOr0 BOCIIUTAHMSA:

[EHHOCTHOTO OTHOUICHUS K OTEUYECTBEHHOMY KYyJIbTYPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACJICJINIO, IOHMMAaHUS 3HAYCHUSI XHMUYECKON HAYKU B )KH3HH COBPEMEHHOTO
oOmecTBa, CHOCOOHOCTH BIaAETh JOCTOBEpHON uHpopManued O MepeaoBhIX
JOCTIKEHUSIX U OTKPBITUSX MUPOBOW M OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHUAX 00 yCTpOICTBE MUpa U OOIIECTBA;

2) rpakIaHCKOr0 BOCIIUTAHMSA:

NPEJICTABICHHS O COIMALHBIX HOPMaX M MPaBUJIaX MEXIMYHOCTHBIX OTHOIIICHHIA B
KOJUIEKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  OOINECTBEHHO  IOJE3HOM,
y4e0HO-UCCIIeIOBATENILCKON, TBOPUECKON M JPYTHX BUAAX JACATEIHLHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM JACSITEIPHOCTH IPU BHIOJHEHUN Y4eOHBIX, TO3HABATEIBHBIX
3a71a4, BBINIOJJHEHUH XUMHUYECKUX OJKCIEPUMEHTOB, CO3MaHUU YYEOHBIX MPOEKTOB,
CTpeMJICHHSI K B3aUMOIIOHMMAHHWIO M B3aMMOIIOMOIIM B TMpOIecce 3TOW y4eOHOM
JeSITEIBHOCTH, TOTOBHOCTH OIICHUBATH CBOE TIOBEICHNE U MOCTYIIKH CBOUX TOBAPHIIECH C
MIO3HIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YIETOM OCO3HAHHUS ITOCIIEACTBUHN MTOCTYTIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS:

MUPOBO33PEHUYCCKUE TIPEJCTABICHUS O BEIIECTBE W XUMHYECKOH peakiuwy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIONINE OCHOBY IS
NMOHMMAHHUSA CYIIHOCTH HAyYHOH KapTUHBI MHpa, MPEACTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIBI, B3AUMOCBS3SIX YETIOBEKa ¢ MPUPOIHON CpeoH, O
POJIM XMMUU B TO3HAHUU ITHX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MTOJIyYeHUE HOBBIX 3HAHWH MO XUMHUH,
HEOOXOIUMBIE U O0BSCHEHHS HAOII0aeMbIX MPOIECCOB U SIBJICHUMN,T03HABATEIBHOM,
WHPOPMAITMOHHON U YUTATENBCKOU KYJIbTYphI, B TOM YHCJIE HABHIKOB CaMOCTOSITEIILHOM
paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JIUTEPATYPOM, TOCTYITHBIMU TEXHUYECKIUMHU
cpeacTBaMy UH(POPMAIIMOHHBIX TEXHOJIOTHIA,

MHTEpeC K 00YUYCHHIO U MO3HAHUIO0, TF0003HATEILHOCTh, TOTOBHOCTh M CLIOCOOHOCTH
K camMo00pa30BaHUIO, MPOSKTHOW M MCCIIEAOBATEIBCKON NEATEIHPHOCTH, K OCO3HAHHOMY



BbIOOPY HANPaBIEHHOCTU U YPOBHsI OOYUYEHHs B 1ajbHEMIIEM;

4) popmMupoBaHusi KyJIbTYPHbI 310POBbS:

OCO3HAaHHME LEHHOCTH JKM3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO,
YCTaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCJEICTBUIA MHENPUSITHE BPEIHBIX
npuBblYeK  (YMOTpeOJieHUus  ajJKoroJisi, HApKOTUKOB, KypeHusi), HEoOXOJIUMOCTU
coOJTr0/IeHU s TTpaBUiI 0€30MaCHOCTHU MpU OOpaIIEHUH CXUMUYECKUMHU BEIIECTBAMU B OBITY
Y PEABHOM KU3HU;

5) TPy10BOIr0 BOCIUTAHMS:

MHTEpPEC K MPAKTHUYECKOMY M3YUYEHHIO MpOQeccHil W TpyAa pa3iuyHOTO poja,
YBaXEHUE K TPYAY MU pe3yJibTaraM TPYJIOBOM IEATENbHOCTH, B TOM YHCIE HA OCHOBE
NPUMEHEHUS NPEIMETHBIX 3HAHMWA 1O XHMHH, OCO3HAHHBIA BBIOOP MHIUBUIYATBHOU
TPAaEKTOPUM TMPOJOJLKEHHUsS] 00pa3oBaHUs C YUYCTOM JIMYHOCTHBIX HMHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB W MOTPEOHOCTEH, YCHEIIHON
npo(ecCHOHAIHON NIESITeTbHOCTH U Pa3BUTUA HEOOXOAMMBIX YMEHUN, TOTOBHOCTb
alanTupoBaThCA B MPO(ECCUOHATBHOM Ccperie;

6) 3K0,10rMYeCKOro BOCIIUTAHUSA:

AKOJIOTUYECKU 1[€TIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHHMKY JKU3HU Ha
3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHHE HEHHOCTU 370POBOTO M 0€30MacHOro
oOpa3a J>KHM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3/I0POBbIO, OCO3HAaHUE LIEHHOCTU COOJIIOJICHUS MpaBUil OE€30MacHOTO
NOBEJEHUS MpU padOTe ¢ BEIIECTBAMH, a TAKKE B CUTYyaLUsIX,yTPOKAIOIIHUX 3J0POBBIO U
JKU3HHU JIFOEH;

CIIOCOOHOCTH MPUMEHATH 3HAHMUS, TOTy4YaeMble MPU U3YUSHUH XUMUH, JIJISl pEeIICHUs
3a/1a4, CBS3aHHBIX C OKPY)KAIOWIEW IPUPOAHON CPENOW, Ui IOBBIIICHHWS YPOBHSA
HKOJIOTUYECKON KYJIbTYpbl, OCO3HaHUSI TJI00AILHOTO XapaKkTepa 3KOJIOTHYeCKUuX mpodiiem
U IIyTEW UX PENIEHUS IOCPEICTBOM METOJOB XUMHH, SKOJIOTMUYECKOTO MBIIIICHHS, YMEHUS
PYKOBOJICTBOBAThCSI UM B ITO3HABATEIbHON, KOMMYHUKATUBHON U COLMAIILHOM ITPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATDBI

B cocTtaBe MeTanpeIMeTHbIX Pe3yIbTaTOB BBIICISIOT 3HAUUMbIE 1711 (HOPMUPOBAHMUS
MHUPOBO33pEHUsI OOIICHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPHUHIIMI, TUIIOTe3a, (aKT,
CUCTEMa, MPOIIECC, IKCIEPUMEHT U APYTOE€.), KOTOPhIE HCIOIB3YIOTCS B €CTECTBEHHO-
HAy4HbIX YYEOHBIX MpeIMeTax U MO3BOJISIIOT HAOCHOBE 3HAHMM W3 ATUX MPEIMETOB
(dbopMUpOBaTh MPEACTABICHUE O LEJIOCTHOW HAYYHON KapTHUHE MHUpA, U YHUBEPCATIbHbIE
yueOHble aeicTBUs (MO3HABATENbHbIE, KOMMYHHUKATUBHBIC, PETYJISTHBHBIE), KOTOpHIE
obecreunBarOT (HOPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUTAHUPOBAHUIO U
OCYUIECTBJICHUIO YYEOHOUIEATETbHOCTH.

Ilo3HaBaTesbHbIE yHHMBEpCaJbHbIe Y4YeOHbIe [elCTBHSA

ba3oBrble 1ornyeckue aAefcTBU:

YMEHHUSI UCIOJIb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUICHHUS] IPU OCBOCHUH 3HAHWM:
pPacKpbIBaTh CMBICI XUMHWYECKUX MOHATUM (BBIACIATh HMX XapaKTepHbIC MPU3HAKH,
yCTaHaBJIMBATh B3aHMMOCBS3b C JAPYIMMH IOHSATHUSMH), HWCIHOJIb30BaThb MOHATHS IS
OOBSCHEHMSI OTIEIbHBIX (PAKTOB M SIBICHUM, BHIOMpPATh OCHOBAHUS U KPUTEPUU IS



KIacCu(PUKaMi XUMUYECKUX BEIIECTB W XUMUYECKUX PEaKIUd, YyCTaHABIMBATh
MPUYUHHO-CJICACTBEHHBIE CBSI3M MEXIYy OOBEKTaMH H3y4CHHS, CTPOUTH JIOTHYECKUE
paccyxneHus (MHAYKTHBHBIC, JCNYKTHUBHBIC, IO aHAJOTHUH), JeJlaTh BBIBOABI H
3aKJIFOYCHUS;

YMEHHUE MPUMEHATh B MOpPOLECCE MO3HAHMUS TNOHATUA (IpEeaMETHbIE U
METanpeIMETHbIE), CUMBOJUYECKUE (3HAKOBBIC) MOJIETH, HCIOJIb3YEeMbIE B XHUMWH,
peoOpa3oBbIBaTh MIMPOKO TMPUMEHSEMbICE B XUMHUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUH 3HaK (CUMBOJI DJIEMEHTA), XUMUUYecKast (opMyJia U ypaBHEHUE XUMUYECKOM
peakuyu — MpH PElICHUH Y4eOHO-TIO3HABATEIbHBIX 3a7a4, C YYETOM 3THX MOJIEIbHBIX
MPEJICTABICHUN BBISBJISATh W XapaKTEPU30BATHh CYIIECTBCHHBIE NPU3HAKU H3Yy4YaeMbIX
O00BEKTOB — XHMHYECKHMX BEIIECTB M XUMUYECKUX PEAKIUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CJICACTBEHHBIC CBSI3M W IMPOTUBOPEUMS B H3yYaE€MbIX
Mpoleccax u SIBJICHUSX.

Ba3oBhie ucciiegoBarejabcKkue 1eiCTBUSA:

YMEHHUE HUCMOJIb30BaTh MTOCTABJIEHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA O3HAHUS,
a TaKXe B KQUECTBE OCHOBBI JJIs1 POPMUPOBAHUS THUIOTE3bI 0 MPOBEPKE MPaBUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETEHHE ONbITa MO0 I[UIAHUPOBAHWIO, OpPraHM3allMd W  IPOBEJICHUIO
YYECHUYECKUX IKCTIEPUMEHTOB, YMEHHE HA0JI0/IaTh 3a XOJA0M IPOoIecca,caMOCTOSTEIHHO
MIPOTHO3UPOBATH €T0 PE3yNbTaT, POPMYIMPOBATH OOOOIIEHUS ¥ BBIBOJIBI TIO PE3yIbTaTaM
MPOBEIEHHOTO OIbITA, UCCIEOBAHUS, COCTABIISTh OTYET O MPOJEIAHHOMN padoTe.

PabGora ¢ undgopmanueii:

yMEHUE BBIOUPATH, AHAIM3UPOBATh M HHTEPIPETUPOBATH MH(HOPMAITMIOPA3TUNIHBIX
BUJIOB W (GOpM TPEACTABICHUS, TOIy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (HAy4YHO-
MOMYJISIpHAsL JINTEpaTypa XUMHUYECKOTO COJEPKaHUsI, CIPABOYHBIC TIOCOOUS, PeCcypcChl
HNHTepHeTa), KpUTUYECKU OIIEHUBATh TPOTUBOPEUYUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHE TPUMEHATh pa3IMyHble METOJbI M 3alpoChl MPU TIOMCKE H OTOOpE
UH(POPMAIIMU U COOTBETCTBYIOIINX JaHHBIX, HEOOXOAUMBIX JIJISl BHIMIOJHEHUS Y4EOHBIX U
MO3HABATENIBHBIX 3a/ad  OMPEACIICHHOTO THIA, MNPUOOPETEHUE OmbiTa B 00JIacTH
UCIIONTB30BaHUsA  WH(GOPMAIMOHHO-KOMMYHUKATHUBHBIX ~ TEXHOJOTHUH,  OBJIAJCHUE
KyJbTYpOil aKTMBHOTO HMCTOJH30BAHMS PA3TUYHBIX MOMCKOBBIX CUCTEM,CAMOCTOSTEIHLHO
BBIOMpaTh ONTUMANBHYIO (GOpMy TMpeAcTaBlICHUs HHDOPMAMM W WIUTFOCTPUPOBATH
pelraeMble 3a/1a4i HECIOKHBIMHU CXeMaMH, TharpaMMaMu, IpyTUMe GopMamu rpaduku u
UX KOMOUHAIIASIMU,

YMEHHUE UCTIOJIb30BaTh U aHAJIM3UPOBATh B MPOIIECCE YICOHOW U UCCIIEI0BATEIHCKOM
NEATETLHOCTH WH(GOPMAIIMIO O BIMSHUHM TPOMBIIUICHHOCTH, CEIhCKOTO XO3SiCTBA U
TPaHCTIOPTa HA COCTOSIHUE OKPY>KAIOIICH MPUPOTHON CPEJIbI.

KoMMmyHukaTHBHbIE yHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUSI:

yYMEHHsI 3aJlaBaTh BOIPOCHI (B X0jJ€ auayiora W (Wiau) AUCKYCCHHM) IO CYIIECTBY
o0cyxaaeMol TeMbl, (OPMYJIHPOBATh CBOU MPEJIOKECHUS OTHOCHUTEIIHHO BBITOJHEHUS
MPEIOKEHHOM 3a/1a4u;

YMEHUS MPECTABIATh MOJTYUYEHHBIC PE3yJbTaThl O3HABATEILHON JCATEIHHOCTH B



YCTHBIX W IHMCBMEHHBIX TEKCTaX; JeJIaTh MPE3CHTALMI0 PE3YJIbTATOB BBIITOJIHEHUS
XUMHUYECKOTO HJKCIepuMeHTa (J1abopaTOpHOTO ONbITa, JIabopaTOpHOW paboThl IO
MCCJIEJOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

yMEHUsI y4eOHOTrO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B  COBMECTHOM
MIO3HABATEJIbHOM M MCCIEI0BATEIbCKOM AESATENBHOCTH IMPU PEIICHUH BO3HHKAIOIINX
npo6sieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIVIACOBAHUS MO3UIUI (00CYKIEHHUS,
OOMEH MHEHMSIMH, «MO3TOBBbI€ IUTYpPMbI», KOOPJAMHAIIMS COBMECTHBIX JICHCTBUH,
onpeJereHue KpUTEPUEB M0 OI[EHKE KaueCTBa BHIMIOJHEHHON pabOThI U APYTHE).

PeryisiTuBHbIE YHMBepPCcAJIbHbIE YUeOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSTEIBHO ONpEAeNsATh IeJM JIeITeNbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJMPOBaTh M TIPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
JeSITeIbHOCTh, BbIOMpaTh Haubosee 3¢h(eKTUBHBIE CIMOCOOBI pElIeHUs Y4YEeOHBIX U
MO3HABATENIbHBIX  3a/ay, CaMOCTOATEIbHO  COCTaBISATh WM  KOPPEKTUPOBATH
IIPEUIOKEHHBIM aNrOpUTM JCHMCTBUM INPU BBIIOJIHEHUN 3aJaHUW C YYETOM IIOJIyYEHUS
HOBBIX 3HaHMA OO0 H3y4aeMbIX OOBEKTax — BEIIECTBAX M pEaKUusAX, OILICHUBATH
COOTBETCTBUE IMOJYYEHHOTO pe3yjbTaTa 3asBJICHHOM LIeU, YMEHUE MCIOJb30BaTh M
aHaJIN3UPOBATh KOHTEKCTHI, IPEJiaraéMble B YCIOBUM 3aJaHU.

HNPEAMETHBIE PE3YJIBTATHBI

B cocTaBe mpeaMeTHBIX Pe3yJIbTaTOB IO OCBOEHUIO 00A3aTENBHOTO COACpKAHMUS,
YCTaHOBJICHHOTO JaHHOW (emepanpHON paboyelt mporpaMMOu, BBIIETSIOT: OCBOCHHBIS
00y4alIMMHUCs Hay4YHbIC 3HAHHS, YMEHHUS U CHOCOObI ACUCTBUM, crienupuyecKue Ass
peAMETHON 00J1acTh «XUMUS», BUJIbI ACSTEIBHOCTHU MO MOJTYUYEHUIO HOBOT'O 3HAHMS, €T0
UHTEpHNpETal, NPeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IMYHBIX Y4YEOHBIX U HOBBIX
CUTYaIUsX.

K kxoHiy oOyuenuss B 8 kJjiacce mpeaMeTHbIE pe3yiabTaThl HA 0a30BOM YpPOBHE
JOJDKHBI OTPaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOLIUXCSI YMEHHIA:

e pacKppIBaTh CMBICI OCHOBHBIX XWUMHUYECKHX [IOHATHUH: aTOM, MOJIEKYJa,
XUMUYECKUNA DBJIEMEHT, MPOCTOE BEIECTBO, CJIOXKHOE BEIECTBO, CMECh
(omHOpOAHAST M HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCUTEIbHAs AaTOMHAs W
MOJIEKYJIIpHAas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas
JI0JI1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJIAPHBIA 00BEM, OKCHI, KUCIIOTA,
OCHOBaHHE, COJb, JIEKTPOOTPULIATEIHHOCTb, CTENEHb OKUCIICHUS, XUMUYECKas
peakiusi, Kiaccuukanuys peakiuui: peakuu COeIMHEH s, peaKIuU Pa3IoKeHUs,
peakiuM 3aMelIeHus, peakuu oOMeHa, 9K30- M JHJIOTEPMUUYECKHE pPEaKIIuHu,
TErI0BOM d(PPEeKT peaknuu, Sapo aToMma, AIEKTPOHHBIN CJIOW aToma, aTOMHAs
opbuTanp, paadyc aromMa, XUMUYECKas CBs3b, IMOJIIpHAS W HEMOJspHas
KOBAJICHTHAs CBsI3b, MIOHHAS CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MacCOBast J10JIs
BelecTBa (ITPOLIEHTHASI KOHIIEHTPALIUsI) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMHUYECKHX MOHATUH U NPUMEHSThH
9TH MOHATHUS MPU OMKMCAHUM BEUIECTB U X MPEBPAIICHUIA;

e HCIOJIb30BAaTh XMMHUYECKYIO CUMBOJIUKY JJII COCTaBJICHUS (HOPMYJ BEIIECTB U
YPaBHEHUM XMMUYECKUX PEAKLUN;



ONPEIEIIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTEEHb
OKHUCJICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,IPUHATICKHOCTD BEIIECTB K
onpeaeaEHHOMY KJIacCy COEIMHEHUN Mo ¢GopmyaM, BUJ XUMHUYECKOW CBSI3U
(KOBaJIeHTHasl U MIOHHAs) B HEOPTAHUYECKUX COCAMHEHUSX;

packpeiBath  cmbicin  Ilepumoamueckoro 3akona JI. W. Mengeneena:
JEMOHCTPUPOBATh  [MOHMMAaHUE TMEPUOJMYECKONM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MoJsiokeHus B [lepuoanueckoit cucteme, 3aKOHOB
COXpaHEHHUsI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-- MOJIEKYJISIPHOTO
y4eHHUsl, 3aKoHa ABOrajipo;

OMUCHIBATh M XapakTepus3oBaTh TabnuuyHyro ¢opmy I[lepuomuueckoii cuctemMbl
XUMUYECKUX 3JIEMEHTOB: pa3anyaTh MOHATHUS «IJIaBHas noArpynna (A-rpymnmna)»
u «moboyHas noarpynna (b-rpynmna)», manbie U 60JbIINE TEPUOIbI, COOTHOCUTD
0o003HaueHUs, KOTOopble uMerTcs B Tabmuue «llepuoanueckas cucrema
XUMHUYECKHX 1eMeHTOB 1. V1. MeHieneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMHMYECKHUX 3JIEMEHTOB (COCTaB M 3aps] siapa, 00lee Yucio
AIIEKTPOHOBU PACIpPENENICHUE UX 10 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHYECKHE DBJEMEHTHI, HEOPraHWYECKUE BEIIECTBa,
XUMUYECKHE PEAKIUH (IT0 YUCITY U COCTABY YYACTBYIOIIMUX B PEAKLIUUBEIIECTB, IO
TerioBoMy 3G deKry);

XapaKkTepu3oBaTh (ONUCHIBaTh) OOLIME XMMHMUYECKHE CBONCTBA BELIECTB
pa3IMyYHBIX KJIACCOB, MOATBEPXkAAs OINUCAHUE IPUMEPAMHU MOJIEKYJIPHBIX
YPaBHEHHMM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKLINN;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTM OT HMX Kauye€CTBEHHOIO
COCTaBa, BO3MOYKHOCTH NPOTEKAHUS XUMHUYECKHUX IMPEBPALICHUI B pa3IMYHBIX
YCIIOBUSIX;

BBIUMCIIATh OTHOCUTENIbHYIO MOJIEKYJISPHYI0 M MOJIIPHYK) MAacChl BEILECTB,
MacCOBYIO JOJI0 XUMHUYECKOIO JIEMEHTa M0 (hopMyJie COETUHEHHUS, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PacTBOPE, NPOBOJUTH PACUETHI MO YPABHEHUIO XUMHYECKOU
peaxkuuuy;

IPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON AESITENbHOCTH — aHAIU3 |
CUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATU3ALUIO, KIIACCU(UKALINIO,BbISBICHUE
IPUYUHHO--CIIEICTBEHHBIX CBSI3éM — JUISI HW3Y4YEHUS CBOMICTB BEIIECTB H
XUMHUYECKHUX PEAKIIHil, €CTeCTBEHHO-HAYyUYHbIE METO/IbI TO3HAHUS — HAOMI0/ICHNUE,
U3MEpPEHUE, MOIEIMPOBAHUE, SKCIIEPUMEHT (PEaIbHbII U MBICIICHHBIN);
CJIeIoBaTh IpaBUjIaM I0JIb30BAHUS XHMUYECKOW MOCYJOM U J1a00paTOpHBIM
o0opy0BaHKEM, a TaK)Ke MpaBuUiiaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHUHU
C HMHCTPYKUUSIMHU IO BBIMOJTHEHUIO JAOOPATOPHBIX XHUMHYECKHX OIBITOB IO
HOJYYEHUIO M COOMpPaHHUIO ra3000pa3HbIX BEIIECTB (BOAOPOAA U KHUCIOPOAA),
IPUTOTOBJIEHUIO PACTBOPOB C OINpPEAEICHHOW MacCOBOW JOJIEH pacTBOPEHHOTO
BEIIECTBA, I[UIAHUPOBATh U NPOBOAMTH XUMHUYECKHE OSKCIEPUMEHTHI 110
pPacro3HaBaHUWIO PACTBOPOB WLIEJNOYEH M KHUCIOT € TOMOUIBIO WHIAMKATOPOB
(makmyc, peHondranent, METUIIOPAHXK U IPYTHUE).



K kxoHiy oOydenuss B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOLIUXCSI YMEHHIA:

e  PAaCKpbIBaTh CMBICJI OCHOBHBIX XMMUYECKUX MOHITHI: XUMUYECKUHN AIIEMEHT,
aToM, MOJIEKyJa, MOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKHCJICHUS, XUMUYECKas
peakius, XUMHUYECKasi CBsA3b, TEINIOBOW A(D(PEKT peaxiuu, MoJb, MOJSPHBIA
00BEM,  pacTBOp,  DICKTPOIUTHI, HEIJIEKTPOJIUTHI,  DIEKTPOIUTUUCCKAS
JUCCOIMAIMs, pEeaKIMM MOHHOTO OOMEHa,  KaTajlu3aTop, XUMHYECKOe
paBHOBecHue, oOOpaTUMble W  HEOOpaTUMbIE pEaKIUH, OKHUCIUTENbHO-
BOCCTAHOBUTEJIHPHBIC PEAKIIUU, OKHUCIMTEIh, BOCCTAHOBUTEIh, OKHCICHUE W
BOCCTaHOBJICHUE, AJJIOTPOMHS, aM(OTEPHOCTh, XUMHUIECKAsl CBS3h (KOBAJICHTHAS,
WOHHAs, METAJUIMYeCKas), KPUCTAUIMYECKas PEIICTKa, KOPPO3Us METAILIOB,
CIUIaBbl, CKOPOCTh XUMUYECKOM pEaKIMU, TPENETbHO T0MyCTUMAasi KOHIICHTPALU s
IT]IK BelecTBa;

e WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUUYECKHX MOHSATHUH W MPUMCHSThH
9TH MOHATHUSI PY OMKMCAHUM BEUIECTB U UX IPEBPAIICHUIA;

e HCIIOJH30BaTh XUMUYECKYIO CHUMBOJIUKY JJIsl COCTABJICHUS (POPMYJT BEIIECTB W
YPaBHEHUU XMMUYECKUX PEAKLUN;

e ONpENENATh BAJICHTHOCTh W CTENEHb OKHUCJICHHS XHMHYECKUX DJIEMEHTOB B
COEIMHEHUSIX PA3IMYHOrO COCTAaBA, IPUHAJIC)KHOCTh BEIIECTB K ONPEICIEHHOMY
KJIACCY COCJMHECHHWA 1Mo (QopMysiam, BHJ XWMHUYECKOW CBS3M (KOBAJICHTHAS,
WOHHAsI, METaJUTMYeCcKas) B HEOPTaHUYECKHX COETUHEHUSAX, 3apsj HOHa TIO
XUMUYECKON (opMyJie, XapaKkTep CpPeabl B BOJIHBIX PAaCTBOpPaX HEOPTaHUYECKHUX
COEIMHEHUM, TUIT KPUCTAJUTMYECKON pEeIETKA KOHKPETHOT'O BEILIECTBA;

e packpeiBaThb cMmbica [lepunogmueckoro 3akona JI. WM. MenngeneeBa wu
JEMOHCTPHUPOBATH €T0 TTOHMMAHUE: OMUCHIBATh U XapaKTePU30BaTh TAOIUIHYIO
dbopmy [lepronnyueckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB: Pa3IN4aTh MOHSATHUS
«rnaBHas noarpynmna (A-rpymma)» u «mnodounas noarpynna (b-rpymma)y, Maisie
u OoJnplIMEe MEepUOAbl, COOTHOCUTh OOO3HAYEHUS, KOTOpbIE MMEIOTCA B
NEePUOIUYECKON TaONUIEe, CYUCIOBBIMU XapAKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3apsAl sapa, 0o0Iee YuCiIo SJIEKTPOHOB H
pacnpeiesieHUe UX 10 SJIEKTPOHHBIM CJI0SIM ), OOBSCHSITh 00IIIHE 3aKOHOMEPHOCTH
B UI3MEHEHHH CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B Mpe/ieax MajblX EPUOIOB
Y TJIABHBIX MOJICPYIII C YYETOM CTPOEHUS UX ATOMOB;

e KJIACCH(PUIIUPOBATh XUMHYECKHE DJIEMEHTHI, HEOPraHWYECKHWE BEIIECTBA,
XUMUYECKHE PEAKITNH (TI0 YUCITY U COCTABY YYACTBYIONIUX B PEAKITUUBEIIECTB, 10
TerioBoMy 3(dekTy, Mo HU3MEHCHHIO CTEMEeHEW OKHCICHUS XHUMHYECKHX
AJIEMEHTOB);

e XapaKTepH30BaTh (OMHUCHIBATh) OOIINE U CHEU(PUICCKIE XUMUUECKHUE CBOMCTBA
OPOCTBIX U CIOXHBIX BEUIECTB, MOATBEp)KAas OMNMCAaHUE MpUMEpaMu
MOJIEKYJIIPHBIX Y HOHHBIX YPAaBHEHUI COOTBETCTBYIONIUX XUMHUECKUX PEAKIINIA;



COCTaBJISATh YPAaBHEHUS SJCKTPOJIUTHYECKON AMCCOLUAIIUN KUCIOT, HIeJI0oued U
CoJiel, TIONHBIE M COKpAIIEHHbIE YpPAaBHEHHUS peakuuid HOHHOTO OOMEHa,
YpaBHEHHUsI PEaKIUW, MOATBEPIKIAAIOIINX CYIIECTBOBAHUE T'€HETHUYECKOH CBS3H
MEX/Ty BEIIeCTBAMU Pa3INIHBIX KJIACCOB;

pacKpbIBaTh CYIITHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX peaxiuit
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajlaHCca STHX PEeaKIuii;
POTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALLECHUI B pa3TUYHBIX YCIOBHUSAX;
BBIUHCIISTh OTHOCUTENBHYIO MOJEKYJIAPHYI0 W MOJIIPHYIO MacChl BELIECTB,
MacCCOBYIO JIONIO0 XHMHUYECKOTO 3JIeMEHTa 1Mo (popmysie COeTUHEHUsS], MaCCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE, MPOBOIUTH PACUCTHI MO YPABHEHHIO XUMHYECKOM
peaxiumy;

coOnrofaTh MpaBWia MOJIB30BAHMS XMMHUYECKON MOCYIOW | J1a00paTOPHBIM
o0opyIoBaHMEM, a TAKKe MpaBuiIa OOpaIeHus ¢ BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSAMUA TIO BBITIOJHEHHUIO JA0OPATOPHBIX XUMHYECKUX OIBITOB TIO
MIOJIy4E€HUI0O W COOMPAHMUIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U YTIEKHUCIIOTO
rasa);

NPOBOAMTH PEAKIMM, TMOATBEPKAAIOIIME KAUYeCTBEHHBIM COCTAaB pPa3IUYHBIX
BEIIECTB: PaClO3HaBaTh OINBITHBIM MYTEM XJIOPUA-, OpOMHI-, HOAHI-, KApOOHAT-,
docdar-, cunmkar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHHl aMMOHHUS W HOHBI
M3YYCHHBIX METAJIJIOB, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX
BEIIIECTB;

IPUMEHATh OCHOBHBIC ONEpPALMU MBICIUTEIBHON NESITETbHOCTH — aHAIU3 |
CHUHTE3, CpaBHEHHE, OO0O0OIIEeHUE, CHCTEMAaTH3allMi0, BBISBICHUE MPUIMHHO-
CJIEJICTBEHHBIX CBSI3€U — JJII U3YUCHUS CBOMCTB BEIIECTB MXUMUIECKUX PEaKIIUH,
€CTECTBCHHO-HAYYHbIE METOIbl TO3HaHWS — HaOIIoJeHHe, U3MEepeHHe,
MOJEIIMPOBAHUE, SKCIIEPUMEHT (peajibHbII U MBICJICHHBIN ).
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YYEBHO-METONYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI UVISA YYHEHUKA

1.

Xumus 8 knacc: yueonuk / Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., Jlynun B.B.,
- M.: lpoda, 2020.

Xumus 9 knacc: yueonuk / Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., Jlyaun B.B.,
- M.: Jlpoda, 2020.

[udporas naboparopuss POLUSLAB no xumuu. TexHUYecKui macropr.
becnpoBOIHBIN MYJIBTUAATUUK IO XUMUHU. TEXHUYECKUH MMACIIOPT.

[Mudposas nadbopatopuss POLUSLAB no xumuu. PyxoBocTBO moib3oBatess.

METOJIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1.

*

Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., Jlynun B.B., Tepenmn B.H.
[Tporpamma kypca xumuu 1ist 8-11 kimaccoB 0011€00pa30BaTENbHBIX YUPEKACHUH. -
M.: ipoda, 2010.

Xumus 8 knacc: yueonuk / Epemun B.B., Ky3emenko H.E., JIpo3nos A.A., Jlyaun B.B.,
- M.: Jlpoda, 2020.

. Xumus 9 knacc: yueOnuk / Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., JIyaun B.B.,

- M.: Jlpoda, 2020.

Epemun B.B., Kysemenko H.E., [po3znoB A.A., Jlynun B.B. IIporpamma.
TeMartnueckoe M MOYypOYHOE IUIAHMPOBAHHE C METOJMYECKUMH PEKOMEHIALUSIMHU.
Xummus. 8 kiace. - M.: «KOHUKC 21 Bex», 2010.

Epemun B.B., Ipo3noB A.A., Hlunapesa I'.A. Pabouas teTpanp o XUMHH K y4eOHUKY
Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlynun B.B. Xumus. 8 knacc. - M.:
Hpoda, 2020.

Meroaudeckoe mocobue «lludporas mabopatopuss POLUSLAB no xumum /
CredanoBa A.B., - 1-e uzn. — 161 c.

Hudposas nadopatopust POLUSLAB no xumuu. TexHudeckuii nacrnopr.
becnipoBoAHBINM MYJIBTUIATYHK IO XUMUU. TEXHUYECKUM NACIIOPT.

[udposas nadopatopuss POLUSLAB no xumuu. PykoBocTBO mosb30BaTess.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1.

2.

bu6moreka IJOK

https://m.edsoo.ru

Ob6nako 3HaHui. BupTyanbHblii npaktukym. Xumus, 8-11 Kiaccel: METOAMYECKOE
nocobue / E.B.IllanmoBanosa. — [{onronpyansiii: ®usukon JIad, 2023. — 31c.
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